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enbodi ments are directed to energy conditioning that occurs when
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circuit that provides conditioned energy to an integrated circuit or any
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10 Application No. 60/146,987 filed August 3, 1999, U.S. Provisional Application No.

60/165,035 filed November 12, 1998, U.S. Provisional Application No.
60/180,101 filed February 3, 2000, and U.S. Provisional Application No.
60/185,320 filed February 28, 2000.

The invention includes the use of energy conditioning assemblies,

15 pathway intersections and layered architectures such as those described and
claimed in commonly owned U.S. Patent No. 5,909,350, U.S. Patent No.
6,018,448, and currently pending U.S. Patent Application, Serial No. 09/008,769,
all incorporated herein by reference. A series of preferred embodiments are
directed to energy conditioning that occurs when unenergized elements are

20 combined and electrified to act as part of a circuit that provides conditioned
energy to an integrated circuit or any other active energy loads within electronic
equipment or systems. The present invention also provides electrical
interference suppression and/or shielding for improved performance of active
electronic components located within larger electronic systems.

25 Background of the Invention

The majority of electronic equipment produced presently, and in particular



The majority of electronic equipnent produced presently, and in particular
f 2 7 OCT 2003 conputers;, communi cation systens, mlitary surveill 03
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equi pnent, stereo and hone entertai nment equi pnent, 'tel evisions an he
appliances include mniaturized conponents to perform new hi gh speed
functions and el ectrical interconnections which according to the materials
fromwhich they are nade or 5 their ner@ size are very susceptible to stray
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damage or destr such cro el ectronic qﬁnts qr cont, acta t her eby
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repair and/or replacenent at great cost. Based upon the 10 foregoi ng t here
was f oundnunlﬁagaeﬂd:qmaqn%tséo RSrtaro Rew High shgee ferctionsi and ekwff
architecture which attenuates el ectromagnetic em ssions resulting from

di f f er ent indércandecionmowhithdeccoudingrioghé imadenigl siiromi whiehdbey ané enade oui t s,
single lines, pairs of lines and multiple twi sted pairs. Such

mul ti -§ ungidiofmiend sizel Betv Isgs@@mmeQ@ts&aﬁr@edth@alserturggtcrééte@cngmnIy owned
U.S. Patent No. 15 5,909,350 (application Serial /841, 94
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been limted for n asons. t he nupber of such
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buses, continue to grow. In addition, as the number of required conmponents
gr ows, soaﬂéégqlﬂ'ﬁégpﬂﬁ%"%‘éﬁ? f%ﬁ’&é%@’%ﬁﬁﬂﬁﬁeﬁ'@'ﬁbéﬁQFﬂatM@kaQéi,G:Ed swesrifie by
their nature the electronic conponents referred to are delicate structures
whi chl@o fareghimgdhereimgsifoand sx mesdd tanptdvide2 B nuitiFfngcidringeebedtemticr e of
el ectroni c products a nunmber of nechanical stresses
component architecture which attenuates electromagnetic emissions resulting
from differential and common mode currents flowing within electronic circuits,
single lines, pairs of lines and multiple twisted pairs. Such multi-functioning
electronic components are the subject of commonly owned U.S. Patent No.
15 5,909,350 (application Serial No. 08/841,940), continuation-in-part application
Serial No. 09/008,769, and U.S. Patent No. 6,018,448 (continuation-in-part
application Serial No. 09/056,379), all incorporated herein by reference.
While the above referenced electronic components accomplish their
respective tasks, usage of such components has been limited for a number of
20 reasons. First, the number of such components required continues to increase
as applications, such as data buses, continue to grow. In addition, as the
number of required components grows, so does the physical size of multi-
component packages. Second, by their nature the electronic components
referred to are delicate structures which do not handle physical stress well.

25  During the manufacture of electronic products a number of mechanical stresses

associated with handling and soldering can damage the components.



associ ated with handling and sol deri ng can damage the conponents. 2 7 OCT
2003 3 Anot her drawback to using the referenced el erc[r;t)roni Cc conponents is

that it beconmes very tedious to manually handl e and unt the comgnifnt¥lon
el ectroni c products being assenbled. This often tine translates into | ower
product yields and added expense due to broken or m sconnected conponents.
5 A further disadvantage to sone of thedconponents is that they include
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filters, common node filters and capacitor decouplers is caused by
i nper f ect plgAEONICRreduclsdiring assembled. Maikoftgn time trandlates ialododeroupl ers.
The effects of these inperfections are cormmonly referred to as parasitic

ef fects. padast yietdscandadded ezpbnsapaeitd Grokehev miscomridtes caniggrints.in the
formof resistive and inductive elenents, nonlinearity and dielectric

menorys  Thduftosl digBevamagaes sehieet hedddingdndfakagmiahepalideledfisigst ance,
equi val ent series resistance (ESR), equivalent series inductance (ESL) and
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capacitor 1s the resistance _ acl t I es _
cautval eniag e300 @l e FAPALEL P} e el R RERBECC L o'©
cori o5 vFTICIRINEQPIIFSTVrAUUBIIEE of the capaci tor plates. An
additional formof parasitic that goes beyond the conponent itself is
stray capaci t afBethghiseHrgesof eleetricalipeigetfounthén prioaar tifferentiat medeapaci t or
el ement within an electrical circuit.
10 filters, common mode filters and capacitor decouplers is caused by imperfections
in the capacitors that make up the filters and decouplers. The effects of these
imperfections are commonly referred to as parasitic effects. Parasitic or non-
ideal capacitor behavior manifests itself in the form of resistive and inductive
elements, nonlinearity and dielectric memory. The four most common effects are
15 leakage or paralle! resistance, equivalent series resistance (ESR), equivalent
series inductance (ESL} and dielectric absorption. The equivalent series
resistance {ESR) of a capacitor is the resistance of the capacitor leads in series
with the equivalent resistance of the capacitor plates. ESR causes the capacitor
to dissipate power during high flowing ac currents. The equivalent series
20 inductance (ESL) of a capacitor is the inductance of the capacitor leads in series
with the equivalent inductance of the capacitor plates. An additional form of
parasitic that goes beyond the component itself is stray capacitance which is
attributed to the attachment of the capacitor element within an electrical circuit.
Stray capacitors are formed when two conductors are in close proximity to each

25 other and are not shorted together or screened by a Faraday shield. Stray

capacitance usually occurs between parallei traces on a PC board or between



Stray capacitors are formed when two conductors are in close proximty to -

each 25 other and are not shorted together or screened by a Faraday shield.

Stray capacitance usually occurs between parallel traces on a Pg [ﬁga{ﬂ& or
arud.

between 2 7 OCT 2003 4 traces/planes on opposite sides of a PC B
capaci tance can cause problens such as,increased noi se and decreased
frequency response. Several other sources of electrical noise include cross

tal k and tgices/slan®®BReppositesiddPbkaiPT BBaF. CSRHA9 Capasitdfice 8k calige! S
usually the result of nutual 5 inductance betweén two adjacent I1nes
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followt path o east 1 nductance, especl all reguenci es, and
return or couple on nearhby. co ctors, such.ag ,conductive tracks
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bounce is caused_by shifts in the internal ground reference voltage due 10
to out putPosiRcEc HriRgs dalkdn ceppamamectass slisarmrrarns estalis the resultofsnghwal s i n
l ogic inputs when a device output switches fromone state to another. It
has béen induniadce batwedre twaladiadem ditesnathgr tarcfroonparasditpeapetitance
specifically the differential and conmmon node filters and decoupl ers

di scl osedrndoddigs aimresigrilecaresd folloot®phih ofveadt iddSctartecBbpecially at
applications, provide inproved performance when 15 coupled or used with an
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sone cases can elimnate capacitor parasitics,” stray capacitance, nutual
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10 to output switching of a component. Ground bounce causes false signals in logic
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inputs when a device output switches from one state to another. It has been
found that the multi-functioning electronic components, specifically the differential
and common mode filters and decouplers disclosed in the above referénced,
commonly owned U.S. patent applications, provide improved performance when
15  coupled or used with an enlarged ground shield that can substantially decrease
or reduce and in some cases can eliminate capacitor parasitics, stray
capacitance, mutual inductive coupling between two opposing conductors,
various forms of cross talk and ground bounce.
Therefore, in light of the foregoing deficiencies in the prior art, the
20 applicant's invention is herein presented.

Summary of the Invention

Based upon the foregoing, there has been found a need to provide a
component carrier which is less susceptible to mechanical stresses and shock,
more easily assembled, surface mountable and capable of being used in

25 automated assembly.

it is therefore a main object of the present invention to provide a



conponent carrier which is | ess susceptible to nechanical stresses and
shock, nore easily assefbl ed, surface nountable andicapabl e of being used
in 25 automated assenbly. It is therefore a nmain object of thenﬁre@jnm
invention to provide a 2 7 OCT 2003 5 conponent carrier for ﬂn [ p%g
one or nore surface nmount conponents. It is another object of the present

I nvention to provide a conponent carrie which is | ess susceptible to

mechani caonpored eariigrfar hminmhﬁng@wmﬁﬂbtéss@tﬂééé‘&ld{ﬁni%dwg_act uring
processes. 5 It is also an object of the present inventionto provide a
conponent car rit Brandiagt sigjeanoethasegandinQdAtors %Hnéﬁﬁﬁdé‘@'tﬁh%ﬁqﬂ?%{ﬂv@a? i%nhe
functional characteristics of surface mount conponents coupled to [he
conponentwigah i Riss siscégtite ft r.%tﬁi | Lvention to
provi de a conponent ga@;%rblgq aptaerg&&s’%grtglsg‘lg%grﬁﬁ?/'q%@%ﬁ@be‘%%p%”%ﬁtﬁf erenti al

and CO”“QE’rﬂ@%r&%t’%“@fggt%é%ﬁﬁgg%g%?r as disclosed in the above

ref erenced, Commonly owne patent applications. It is a

further object, of the present jnvention to provide a conponent carrier
havi ng an enhéh'ée?ﬁS%?BLﬂpdieéLﬂfft R PrERRUANYSRYosie P romisef i gempament carrier
characteristics of differential and common node filters and decoupl ers as
15 di scl $$¥HNG A" eABaasRy grawstceswireaivhisbrimmbyestrefimmtiodahg U. S. pat ent
applications. It is a further object of the present invention to provide an

energy cbatdtemstiospiciuracktimasstndihpohdiats couplB&stht SORBORBAL cafEFi e
with a differential and common node filter and decoupler as disclosed in

E Egr ggsve 20 reier Rinted obfsuNEh the/ prYded ifRMbAY0 PrévidBal E8fpRRBKE cations to
carrier adapted specifically to receive a differential and common mode filter and
10 decoupler as disclosed in the above referenced, commonly owned pending U.S.
patent applications.

Itis a further object of the present invention to provide a component
carrier having an enhanced ground surface which improves the functional
characteristics of differential and common mode filters and decouplers as

I5 disclosed in the above referenced, commonly owned pending U.S. patent
applications.

Itis a further object of the present invention to provide an energy
conditioning circuit assembly that combines a component carrier with a
differential and common mode filter and decoupler as disclosed in the above

20 referenced, commonty owned pending U.S. patent applications to thereby
provide simultaneous filtering of common and differential mode interference,
suppression of parasitic or stray capacitance, mutual inductive coupling between
two adjacent conductors and circuit decoupling from a single assembly.

It is another object of the present invention to provide an integrated circuit

25  construction for a differential and common mode filter coupled to the power bus

lines servicing the integrated circuit.



provi de sinmultaneous filtering of comon and differential node
interference, suppression of parasitic or stray capacitance, nutual

i nductive coupling between two adjacent conductors and circuit dgkﬂﬁbﬁmhg
froma single assenbly. It is another object of the present invention to
provide an integrated circuit 25 construction for a differential and
common node filter coupled to the pomerﬁbus | ines servicing the integrated

circuit. 2 7 QHes2083d @théﬂlﬂﬁ_@ct@%@é@%ntﬁ&%fﬁf &@ﬁr%fs%ﬂ\’ﬁﬂ}eﬂ%érgg%dt he

present invention are acconplished throug e use of various i ments

of a conppe 3 [ ' ecel el . a thru-hole or surface nount
differenti algm A’gﬁ%g%ﬁr@#gm!}%m% mérl@nsdé'ﬁgg@ﬂ%frg? Oié—"' HBRPBERCIRES he
above refgr. . lv..ommed U S _5 patents_and pending U S. patent
appl i cat iv@ﬁ@rﬁ‘fﬁé@ﬁgﬁﬁ%ﬁ }'HWél’PﬁﬁcPr t%’r?&e"fBP'f”F'éi?'Hﬁfefwa* and «<onimen mode
filter” gr "l ayered architecture”). One enbodi nent consists of a plate of

i nsul at i '&ehﬁf‘é egOUPHIr A5 disslepeddn the abavergfpeanoed, souimooly, owreed higSa
plurality of apertures for accepting the |eads of a thru-hole differential
and cénmpdtemaand perging AhSt heterdappdications (hensinafter cdferretiGosy f ace nount
conponent carrier conprised of a disk of insulating material having at

| east t widiffpesntial end Gdmemdinskotls filtebsoraiajarbl wrenwat@e Ry a metalized or
conductive ground surface and includes at | east two conductive pads

surroundi ng t Bn@pATHAHIRENt BHRSIERSSE Rbidig o ' r
conductive pad. The insul ating bandsbsepgr g{%g%éﬁ@ @Pé%ﬁliggﬁﬁﬁ@g%%’te t he

Comonent - Lo ah e Ag R IATH T 10,83 mmn@%{%%fé‘gﬁ%@é%%?eiﬁﬁegﬁ gf)ﬂed
carrior. ToNaD PRE iRl Ao cERPANE ikdh B ANdnRp Pl adimenl Bedpelcar s ne

can_be .mani pul at.ed, .eit her al ]y or. through various types

g](c)ngi& ghﬁﬁ@a"%&’&?%‘%@ W%W&ﬁffl@ﬁ%ﬁ)@g{ipé@%a disk of insulating material

having at least two apertures. The disk is substantially covered by a metalized or
conductive ground surface and includes at least two conductive pads
surrounding the apertures, and insulating bands which surround each conductive
pad. The insulating bands separate and electrically isolate the conductive pads

15 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 carrier, the combination can be manipulated, either
manually or through various types of automated equipment, without subjecting

20 the surface mount component to mechanical and physical stresses normally
associated with the handling of miniature components. The carrier also provides
the added benefit of improved shielding from electromagnetic interference and

over voltage dissipation due to the surface area of the metalized ground surface.

25 The same concept for the above described carrier is also incorporated into

several alternate embodiments, either independently, embedded within electronic



20 the surface nount conponent to nmechani cal and physical stresses normally
associated wth the handlting of m niature conponents.; The carrier also
provi des the added benefit of inproved shi el ding frdn1e|ectronqumﬂiﬁ
interference and over voltage dissipation due to the surface area of p%e
metal i zed ground surface. 25 The sane cgncept for the above descri bed
carrier is also incorporated into sevefal alternate enbodi nents, either

i ndependegiinngctargter ddadguiddion \RkagkH @@&ﬁ%@%@ﬁﬁé 8‘6‘%’%“&3’%2&[’2?{%”% q

configured for use with electric notors. e over
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as an en L tion cirguit. assenbl r "ECCA") whi ch enconpasses

t he comﬁgﬁf%ﬁaggé@%%g%r%(mqpltécf””égnaség'ﬁﬂ%?%@%ﬁﬁgépsasaﬁmeB@FﬁYonent
carriers o titrri zed for, such &i I t.gs. These along with other objects and
advant agdCNIIANNG Gireibassemblar ‘GECA) whish @swemanssesdheicomtipatorent from
a reading of the detailed description taken in conjunction with the

dr awi Ags differential andcammen Rydefilt@ssord poponefit ¢dreeRr apiimisdiod suéh i s a
perspective, exploded view of a thru-hole differential and conmon node
filter cdilpted to a portion of the thru-hole conponent carrier of the
present invention; .Fig. 1 Bis a perspective, exploded view of a

differential arHbseOABRA WIBOS | o) | of a.carrier
circuit; Fig. 2 is an gl evat ihgﬁglbjévc%tée\%vhgﬁa%lglrgh@etsse%fﬁpgﬁ{%%g@ @?"?\@H'%- si ded
surface fa¥olgsel artl e t.l,nvention; . Fig. .3 is atop
pl an vi evv\/ﬂgfﬁa%?le surefflc‘::g;eacﬁ urﬁp%égﬁ{)@r’l@n Pécag 'ﬁg&r h%%gﬁi‘?"le qﬁ%%pﬂ?”

taken in conjunction with the drawings and the claims.

10 Brief Description of the Drawings

Fig. 1A is a perspective, exploded view of a thru-hole differential and
common mode filter coupled to a portion of the thru-hole component carrier of
the present invention;

Fig. 1B is a perspective, exploded view of a differential and common mode

15  filter coupled to a portion of a carrier circuit;

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;

20 Fig. 4 is an elevational view in cross section of a double-sided surface
mount component carrier of the present invention:

Fig. 5is a top plan view of the surface mount component carrier shown in
Fig. 4;

Fig. 6 is an elevational view in cross section of an alternate embodiment of

25  asingle-sided surface mount component carrier of the present invention;

Fig. 7 is a top plan view of the surface mount component carrier shown in



20 Fig. 4 is an elevational view in cross section of a double-sided surface
nount conponent carrier af the present invention; Fig. 5is a top plan view
of the surface nmount conponent carrier shown in Fig. 4, Fig. 6 is %

el evational view in cross section of an alternate enbodi nent of &g LT 2003
si ngl e-si ded surface nmount conponent carrier of the present invention; Fig.
7 is atop plan view of the surface noufit conponent carrier shown in 2 7
OCT 2003 %gﬁég. 6; Fig. 8 is an elevational viewin cross section of an

alternate odi ment of a doubl e-sided surface nmount conponent carrier of
t he present inﬁz.en I.on; Fiﬁé'g IS a ,tr‘cz)g plan view of the surface nount
conponent car rf G SSRAHEIPYRLPNA! yiay Inergss sgctian gf paraltesnatecrrspedimeand ofi ew
of a further enbodi nent of a connector surface nmount differential and
common noRifopplersifed suffase ropurtromperertmariieneitheqresenignvadtiors a parti al
top plan view of the connector surface nount 10 differential and common
node carrier shigwl isa tBpglan OlewrobthelQaface mouapcEmpaneheraicr shedhliher
energy conditioning circuit assenbly of the present invention; and Fig.
12B i $ a Bigd8; el evati onal view of the «carrier energy conditioning circuit
assenbly shown in Fig. 12A; Fig. 13Ais a top plan view of a carrier

ener gy condi timgl 10 i¢bisaibl fssahive ABR defiiiheR eitiflent g Base portion

of a crystal conponent; Fig. 13BIs a side elevational view of the carrier

| cofponent” Fig. _ o Vel carri
Crystal - COmeeRR SR FBkh AR PRI ieh dndof MR Sl B ket Vi ow of

the carr] .conditioning circuit assenbly enclosed in a crystal
e o hrBBefTR SR

Fig. 11 ié a partial top plan view of the connector surface mount
10 differential and common mode carrier shown in Fig. 10;

Fig. 12A is a top plan view of a carrier energy conditioning circuit
assembly of the present invention; and Fig. 12B is a side elevational view of the
carrier energy conditioning circuit assembly shown in Fig. 12A; Fig. 13Ais a top
plan view of a carrier energy conditioning circuit assembly applied to a crystal

15 base portion of a crystal component; Fig. 13B is a side elevational view of the
carrier energy conditioning circuit assembly applied to a crystal base portion of a
crystal component shown in Fig. 13A; Fig. 13Cis a front elevational view of the
carrier energy conditioning circuit assembly enclosed in a crystal component
application shown in Fig 13B with a metal enclosure; and Fig. 13D is a side

20 elevational view of the carrier energy conditioning circuit assembly enclosed in a
crystal component application shown in Fig. 13C;

Fig. 14Ais a top plan view of a carrier energy conditioning circuit
assembly comprising a differential and common mode filter mounted on a single
tayer substrate carrier within an integrated circuit package; and Fig. 14B is a top

25  plan view of a single point ground area located beneath the differential and

common mode filter in Fig. 14A;



application shown in Fig 13B with a netal enclosure; and Fig. 13D is a side
20 el evational view of the carrier energy conditioning circuit agsep %&3
enclosed in a crystal conponent application shown in Fig. 13C, Fig. 1 S
a top plan view of a carrier energy conditioning circuit assenbly
conprising a differential and comon ngde filter nounted on a single |ayer
substrate carrier within an integrated %ircuit package; and Fig. 14Bis a

top 25 plan FigwPk Ridy ﬂghe«fi@@idﬂa Qérﬁéﬁ@némdrgﬁ@éﬁoigg%ggtééséﬁ%y 15 i s

differential and comron node filter 1n Fig. X o

a top pl I (] | 14:0ni N L rcuit as

conpri si fﬁlgm "gl 5erd @#gé{‘é'%’b“eggﬁr?%%ﬁﬁ@ee fflqutrgguﬁ%gﬁlf%'ﬁis%efgﬁg\f’é{ del y on a
single | aye ubstrate carri.er wihin.an integrated circuit package; Fig.
16A is ask‘i'@i? %’WSHS'r}s%t\'i\?t&fcaJ”?W' AN 'ﬂﬁﬁﬁ?ggﬁc%ﬁpﬁpﬁg%avi ng a 5
differential and common node filter nounted to bus traces on a top surface
of the carri & 18IS PP pew Yiswpfta by layeo subsisatei carsier toeingod t he two

| ayer substrate carrier of Fig. 16A;, and Fig. 16Cis a side sectional view

of the tdiffdraytéal andutsrnmatremoderfiler nodurdtied.to DoA; traaess &h @ tdeRurace dfr ont
cross-sectional view of an alternate enbodi nent of the two | ayer substrate

carrier tie Eamgier; 14 My. dBBLRY a frohtidessaectioasl aewast thayeb: lafédsutstiites a
top plan view of a three layer substrate carrier having a differential and

cormon nedeidiof FRY. TEVMRAFI 1BEYRIa e dJcABRSI BwAIIAR twpUhface of the
carrier; and Fig. 17Bis a front cross-sectional view of the'three |ayer

Te T hr s Syt Xarhts of Big 16A: ARAFIGHBD A bt ARALABABGY PR oYHE O 1

15 three Tayer substrate~carrier of : a’ nt
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mul t ilﬁl aYnecrludseusbgrE En%u?at?o%r IrainF; having a
Fig. 17A is a top plan view of a three layer substrate carrier having a
differential and common mode filter mounted to power bus traces on a top
surface of the carrier; and Fig. 178 is a front cross-sectional view of the three
layer substrate carrier of Fig. 17A; and Fig. 17C is a side sectional view of the
15 three layer substrate carrier of Fig. 17A; and Fig. 17D is a front cross-sectional
view of the three layer substrate carrier of Fig. 17A including a top potting layer;
Fig. 18 is a side sectional view of a multi-layer substrate carrier having a
differential and common mode filter embedded on a layer within the substrate;
Fig. 19A is a top plan view of a shielded twisted pair feed through
20 differential and common mode filter; and Fig. 198 is a top plan view of the
coplanar elements that comprise the shielded twisted pair feed through
differential and common mode filter of Fig. 19A; and Fig. 19C and Fig. 19D are
schematic representations of a shielded twisted pair feed through differential and
common mode filter showing differential noise cancellation; and Fig. 19E and

25 Fig. 19F are schematic representations of a shielded twisted pair feed through

differential and common mode filter showing common mode noise canceliation:



differential and common node filter enbedded on a layer within the
substrate; Fig. 19A is 4 top plan view of a shielded twi sted pair feed
through 20 differential and conmon node filter; and Fig. 19B is a top plan
view of the coplanar elenents that conprise the shiel ded tw stgd @Tg?'&mf eed
through differential and conmon node blter of Fig. 19A; and Fig. and
Fig. 19D are schenmatic representati on% of a shielded twi sted pair feed
through di f f erfigt 28A imadop pamuiewoie chirldreheshprvbndtidhigesigntd al noi se
cancel lation; and Fig. 19E and 25 Fig. 19F are schematic representations of
a shi el degsemtsy edmpdising £ 8H hA Lal de filter
showi ng common )?mdg@ﬁoi sge Ca%d;?g??tggfbééf g@@“ﬁgaqg@@%%%A Is atop
pl an vie | it ioRi L ncuit assenbly .conprising a
G ol ded i IPRaos fiteLORbRNE s ol ISR it RAR BN 111 1 or
enbedded . | | ti -l ayer substrate rrie ithin an, integrated circuit
package; !@%g@%pﬁr%%;ﬁégkag?,rm lgrgg)g-@@cé"? Psyseptignak iewfitheegr at ed
circuit p ckag{e of Fig. 20A; and Fig 20C is a top plan view of the ground
pl ane’ | ayRIFIGed rircui Pagkageat Eig @@%ﬁ apdfig o Cots aFlap plowiewiaf thel is a top
plan view of a carrier energy conditioning circuit assenbly conprising a
shi el ded grird plenedayer ekitetinteguatieddiifcudrpackiage o it 2ipn node  filter
nount ed underneath a multi-layer substrate carrier within an integrated 10
circui t packagéy. Zhi DesmplaecviBwssfrd edrrienentrdyeordiimng estcErRedbmmN s Fi g.
1A shows the present invention in its sinplest form Conponent carrier 132

i s shown comifrisatl Wshitided kisesEpair %e@ﬂﬁoﬁ@mﬂergﬁﬁﬁ Jﬂdlé(gﬁ)nqé’r? {ncn:?e\’i ng

thru-hole | eads 140 for electrical coupling to carrier erenti al

o, 5, o0Bearsed! DheRieatE 3 eRE) SR BTt M RfkcaBd 0. oo
and thS. ¢ircuit package: and

Detailed Description of the Preferred Embodiments

Fig. 1A shows the present invention in its simplest form. Component
carrier 132 is shown coupled with a differential and common mode filter 130
having thru-hole leads 140 for electrical coupling to carrier 132. Differential and
15 common mode filter 130 is disclosed in commonly owned U.S. Patent No.
9,909,350 (Serial No. 08/841,940); application Serial No. 09/008,769: and U.S.
Patent No. 6,018,448 (Serial No. 09/056,379), incorporated herein by reference.
Briefly, the structure of differential and common mode filter 130 will be described.
Filter 130 consists of a first electrode 136 and a second electrode 138 which are
20 physically separated by and electrically isolated from each other by a plurality of
ground layers 134 and by a dielectric medium. The particular architecture
creates a line-to-line capacitor and two line-to-ground capacitors which provide
for differential and common mode filtering and decoupling.
Because filter 130 is a somewhat fragile component, component carrier
25 132 provides a physical support to which filter 130 is physically and electrically

coupled. The first and second electrodes 136 and 138 each have one or more



Pat ent No. 6,018,448 (Serial No. 09/056, 379), incorporated herein by
reference. Briefly, thelstructure of differential and common node filter
130 will be described. Filter 130 consists of a first electrode 136 and a
second el ectrode 138 which are 20 physically separated by and el?gcg0Tiggd | y
I sol ated from each other by a pl uralit;i of ground layers 134 and by a
dielectric nedium The particular archi tlecture creates a line-to-line
capaci t ocoaddctiveoleiadset4bwhichuare inapaed irtoaipsruess pag\dfdendueliveiphigr enti al
and common node filtering and decoupling. Because filter 130 is a sonmewhat

fragile dedpaast cosduagliveasid ¢24 ig éfectr?c%ll}%lﬁfe@vﬂr%stpg Wg‘i@é sﬁf@%” to

which filter 130 is physically and electrically coup I'rst and

second ehaotredinddnianiid sty 2 8o Mo BEAEE 118! g JnPlbes?03 | |

conductive | eads 140 which are i1 nserte conducti ve

pads 14 t4 ctrically [spl d frogmthe
conductiég ur é‘gggﬂﬁzﬂc?rep@?ﬁdp%ﬁ‘g‘%@'aea'ﬁ?@’cai@%‘%?hl ﬁ@%{?%‘g@q@&@s 146.
Not oply compopent rier. 132 provide additiaonal physical strength
to di fepgﬁﬁﬁ%ﬁ] N Eﬁ rohﬁ@ﬁ%@ésqmsears 4 §9NBuElive shiekl WiHeR as a
conductive, shi el @\,f,v\,hi ch substantially inproves the electrical

char act eFFestRbially improves thegleciied gharaeteristits of #tesricithr Wherofiberetda o
carrier 132 the plurality of common conductive el ectrodes or |ayers 134
are el ects PoRery covpiretd earriend 32dhetphenalinaf adremoesl @otdiictiablglectosgdsed  t o
conductive surface 142 by any nunber of neans known by those of ordinary 10

ski |1 i not fayess 1 34@re etectrivallyreauriedito opemriolged and tdrnialcieiysfiedol der
poi nts 150 connecting portions of the conmon conductive |ayers 134 to

conduct i weconddetne duffaceOne? ag\amy maRbePof RRahg!koWeby 1S SRIMAMSGL | ve
surface 142 of conponent carrier 132 is that if cracks 152 appear or form

houe® an BN EH! Sofe taFrhbR righi: S ARuAKGE tnichoRihel {8 of dgoBLY * °
points 150 connecting portions of the common conductive layers 134 to
conductive surface 142. One advantage to the relatively large conductive
surface 142 of component carrier 132 is that if cracks 152 appear or formon
conductive surface 142 its shielding effect is not lost.

15 Fig. 1B shows an alternate version of the present invention in its simplest
form. The difference in Fig. 1B as compared to Fig. 1A is that the carrier 132" of
Fig. 1B has a pair of circuit traces 145A insulated from conductive surface 142A
by insulating bands 146A. A person of ordinary skill in the art would understand
that the combination is not limited by a specific number of circuit traces that can

20 be coupled to the respective conductors 140A. First electrode 136 and second
electrode 138 are each electrically connected through conductor 140A to a solder
pad 144A on one of the circuit traces 145A and coupled thereto by solder 150A.
Common conductive layers 134 are electrically connected by conductor 140A to
conductive surface 142A. It should be noted that each embodiment can include

25 one or more connections between the common conductive layers 134 and

conductive surface 142A. In one preferred embodiment, there are at least two



form The difference in Fig. 1 B as conpared to Fig. 1 Ais that the
carrier 132" of Fig. 1 B has a pair of circuit traces 145A insulated from
conductive surface 142A by insul ati ng bands 146A. A person of orde%¥q2m3
skill in the art would understand that the conbination is not limted by a
specific nunmber of circuit traces that can 20 be coupled to the respective
conductors 140A. First electrode 136 ahdl second electrode 138 are each

el ectri cebhdu&s r r ad A on one
o T he o R R e afh B RoBPL e BT Y83 acn
conduct i ; trically connected by conductor 140A to
conducti@é@ﬁ%gé%m&l fdés%ﬁoul d be noted that each enbodi nent can
include 25 o etf?rnﬂ:l{)ﬂtcf coPnections bet ween t he conmon conductive | ayers
134 and condu & mEPts Shown ji Fidse 1hrand i Belisdasp ailavered t here are at
|l east two 2 7 OCT 2003 12 conductors 140A that electrically connect the
common cBFeeiuse (dillpsertial sndieommea roedd ditter ¢80 sior éarobinalidA.wiBoth

enbodi ments shown in Figs. 1A and 1B disclose a |layered architecture

(di f f &r enondictyedubsinabe (carder 132} ibat £80)prises aandiargy icoRdwidnihdcleuit
conductive substrate (carrier 132) that conprises an energy conditioning
circuit asssreblyl(he(dinaitendCCA"). BOBAN theWECALBRoEEIAY betwiiiPhs Grlpgyeen an

energy source and an active | oad, the ECCA receives and conditi ons™energy

propagat sfgrce@ridhgn laeade idhd tW@E@@R%%?Ugﬁ%%&ﬁdﬁg%ﬁeéwe present

invention is disclosed in a plurality I men w il be

d i b : ' ' d
condi t 1 opgRNRS A9 RE1dAY infF BAHIBE AT dPhd R SRS ERSA) 0ad and an
\ i.Lioni ng.f t] ' by the ECCA
e e B S
arch ec?‘ﬂr:lgsee%e{‘ﬁyarﬁeaéh %’Pﬁaﬂﬁ‘g%’ﬁdﬁg?? \Eg:y(g%t’ﬁcﬁi?’%%iaﬂédm”diﬁgns energy

when electrically coupled between an active load and an energy source. The

conditioning functions provided by the ECCA are facilitated, in part, by the
physical and electrical connection of the common conductive electrodes (ground
layers 134) of the layered architecture with an external conductive path provided

15 by the conductive substrate. The conductive substrate is positioned apart from
the differentially energized electrodes of the layered architecture. The common
conductive electrodes alone or in combination with the conductive substrate are
normally electrically coupled to a separate energy path from the energy path
between first electrode or layer 136 and conductive area 142 { or 142A) and

20 second electrode or layer 138 and conductive area 142 {or 142A), at the same
time. Depending upon the intended application of the ECCA, the common
conductive electrodes and/or the conductive substrate may be connected to a
circuit ground or return, an isolated ground, a chassis ground, or earth ground.
As a person of ordinary skill in the art would understand, the energy return path

25  could be any desired reference including a zero voltage reference or even a

offset reference in either the positive or negative direction, as used for inverted



15 by the conductive substrate. The conductive substrate is positioned
apart from the differentially energized el ectrodes of the |ayered
architecture. The common conductive el ectrodes alone or in conbingth g7 2003
wi th the conductive substrate are normally electrically coupled to a
separate energy path fromthe energy path between first el ectrode or |ayer
136 and conductive area 142 (or 142A) ahd#l 20 second el ectrode or |ayer 138

and condugt j. Fe 42 r 2A t. the sane tine. Depending upon the

i nt ended {%‘%ﬁé@ﬁ %’rﬁ]e&(fanﬁg ?&émpﬁgtyC%fﬁ{m EB}H{TE’CEM”\;@ used gepaelyand/ or
t he condugtjve substrate .be connected to a circuit ground or return,
an isol at gﬂl Sr M,engeéﬁagylg"@?&&Qjépyé}nee%ﬁrilﬁulgr@iﬁcdr_lcalAgfqep@e poimtof
ordinary skill in the art would understand, the energy return path 25 could
be any desired¥hkerpagas macs pairngf diffecential alleciym esoffiestenekbseroraven a
offset reference in either the positive or negative direction, as used for
inverted elertrod®@s 2063arisB 138irgspedtiviedgiof the fayexedrehitdtiresarandibiriciily t he
termground will be used generally but is not intended to be limted to

any ong pesthedbdto exeahh Qﬁérglyqfaeth@ﬁ?@opﬁidﬁes.V.@?%Iéﬂﬁc&rcdm{e%&i@ﬁé ks of

differential electrodes (first and second electrodes 136 and

respect i vahy¥rofh al ditvePysired HOBhLCEAY bRl Pis ikl Ghb hatyGONNRS! ed Lo

external energy pathways or planes, I. ctri‘cal” conn and
froma po ner .S applied. to the path s,. the
ECCA per f %ﬁn%ﬁ?#%W%@BE@@%‘?%”%@?{&%{W&&M@SF thgﬁnénsﬂeﬁ%e%‘vm ioning
conditioning,. functions include but are not limted to filtering of common
node and @@'8?‘%#&9'%@’9 E%aée Agt @B[te%%g%m%%mm%m@%?@@ﬁ‘d,efeﬂhalui t
decouplin nd/or transient 10 voltage suppression or mnimzation.
Dependi ng MABR PYRASSHIY eheeigs (e gipwd, clicyitideseupting aRdEK transients o
performprimarily an energy conditioning function or sinply a circuit
decoulf! i ngoltagecsurpresaioneveninimizadion. dpgperchng apsnithe wped of prefgyrsourceti pl e
functions as just described upon propagating energy,

and load, the ECCA may also perform primarily an energy conditioning function

or simply a circuit decoupling function, however in many applications it will

perform multiple functions as just described upon propagating energy,

simultaneously.

15 The ECCA can act as a system conduit for energy propagating along
multiple external energy pathways. Energy will also propagate within the layered
architecture in a balanced manner from multiple directions 3 dimensionally;
meaning the reactance of the propagated energy will be approximately balanced.
Due to the unique arrangement of the ECCA, energy received and conditioned

20 provides an active load with a defacto constant energy source, which can be
drawn upon by the active load without detrimental voltage drops.

The ECCA also effectively minimizes loop currents or unwanted emissions
that would otherwise exist in the form of common mode noise coupled to energy
pathways or conductive planes. The ECCA also prevents radiation of common

25 mode noise that would detrimentally influence the energy coupled to the loads

serviced by the ECCA. Because the common conductive electrodes of the



si mul t aneously. 15 The ECCA can act as a system conduit for energy
propagating along nultiple external energy pathways.; Energy wll also
propagate within the layered architecture in a bal anced manner fr&m0CT 2003
mul tiple directions 3 dinensionally; neaning the reactance of the
propagated energy will be approximately bal anced. Due to the unique
arrangenent of the ECCA, energy receivdd and conditioned 20 provides an

active | It : i an be drawn upon
by the achioed SiCRLREaR GRRmNl BRAEOE G a8 b
effectiv m.nim.zes lqon currents or yunwanted em ssions that would

ot her i sanAPaRUEE s foRer Ui Blsk MRl orea Bebtean sxtsial of

pat hways or conductive pl,anefq THe I%CCA al.so prevents radi ati on of comon
25 node rlfgﬁsC@”ﬂfﬁsﬂ cRGLtive elackerealPynd withieHiedaypeecdbawhiiechsgpped to t he
| oads serviced by the ECCA. Because the common conductive el ectrodes of
the 2 7 GUNveemly,commpereanductve elntindesdpend ivathim thamldyered anshitesturteo t he
| arger conductive area of the conductive substrate, the |arger conductive

ar ea Becdrexonam anxxterssion odthe tangecoonuttiooedas of Ve ebedtcpgesubsite, Wi t hin
the | ayered architecture, and conversely, comon conductive el ectrodes

Loneer v ar ARSHAUBCAMCRAEL BN o GBI RoFSEAUENOR, i S 0
pat e S SIRBNINAt G ofE BT f o o AT e LGS SRBBR TG
PO " o ph 8 Mo S0 B R F AL o B e B o
S o R Gl ey B P A ey le BLGB3RE. 10
? Egr % ﬁ\r,ﬁgjgg@éééﬂn p%léﬁig%'g?g f?@g;?\%fqie@%aw}rg\é\géa{iﬁg gnla?g%dpz?tﬂg r;ir:l?mgz%%pthgr ca of
distance of separation or loop area between energy propagating along a source
pathway to a load and the loop area of the pathway used by energy as it returns
back to its source. This technique helps to minimize any RF energy that could
develop and radiate as common mode noise originating from the tayered
15 architecture arrangement back into the circuitry. The common conductive layers
| also provide a physical barrier of separation interposed between differential
conductive electrodes and at the same time, in an energized state, it also acts as
a common electrostatic shield that functions between a dielectric medium to
partially enveloping the differential conductors contained internally within the
20 layered architecture of the ECCA.
The larger conductive area or extension provided to the common
conductive electrodes within the layered architecture functions as an enveloping
shield that decreases unwanted energy radiating from the differential electrodes
that would otherwise detrimentally affect nearby energy propagating along the

25 differentially phased opposite conductors. The energized combination that

makes up the ECCA provides efficient simultaneous conditioning and/or



back to its source. This technique helps to m nimze any RF energy that
could develop and radiate as common node noise originating fromthe

| ayered 15 architecture arrangenent back into the circuitry. The c
conductive layers also provide a physical barrier of separation iﬁ?ﬂﬁﬁbﬂﬂb
between differential conductive electrodes and at the sane tine, in an
energi zed state, it also acts as a cohbon el ectrostatic shield that

i 11 er ool VR R A RE LY EfieliR i dBhb g BelasBib \ERE e e
archi tec%}‘é‘iﬁwé’{/s BP@SE%&%\%&?%%&Q aﬁ%\d ctive area or extension provided

to the common “con ‘n the layered architecture
functions as envel oping shield that decreases unwanted energy radiating
from the diffamspaziiebadngemest of fhe cammon f&nﬁb&qﬁwg@lmfodeaemtéinnyeaffect
near by energy propagating along the 25 differentially phased opposite
conduct ofayYered @reitaciirecind hiebexiansion inteathe sarke of tipe eRErEGGAIgEatsd des
efficient simultaneous conditioning and/or 2 7 OCT 2003 15 decoupling on

porti dns cohdeeidreggraar proagied iy theccasdudtive substaabisefaneiond e MEKze"
pl anes that are servicing a | oad. The parallel arrangenent of the common

conduct i wadfrestippesigsutivh el pée siticdRieemisidHsl eShel enfbsiohbeafXt ensi on

into the sane of the externally | ocated 5 conductive area provided by the

conduct i yadigtbrbid ot aQifedpl i ?ﬁorFsOoFTﬂ'l@r%?@ﬁa@ﬂ@??ngmﬁgﬁgﬁ& nt ec

parasitics and em ssions. Such’em ssions can r ved

by porti | LEf ' at h S _as ..energy propagates
al ong thgﬂiér e?“g@%@é%r%@hééﬁ%m@;ﬁ%lg%%ﬁégﬁ?&yv@y}gﬁlﬁcﬁn BeYYS -of the
energy radiated fromthe intern ener gy, pathways that is trapped 10
within t "@%Qﬁnﬂéﬁhﬁ ?’Eﬁfﬂ%@‘@@{%cﬁﬁo @@r'éﬁﬁaﬁ ey in@tiavaye thaids trapged
conductive .area of the conductive substrate will be returned to its
sour ¢& M@’%B}?@%‘P ary formed by the layered architecture and the larger conductive

area of the conductive substrate will be returned to its source. The opposing
differentially phased conductors within the layered architecture will also suppress
or minimize electromagnetic emissions of portions of the propagating energy not
contained elecrostatically by the common conductive pathways by utilizing the

15 commonly know principals of inductive cancellation between closely positioned
yet opposing, energy pathways. Some or all of any undesirable energy (signals,
noise, and/or transients) conditioned and/or decoupled by the ECCA will be
contained, suppressed and/or bypassed to the common conductive electrodes of
the layered architecture and the larger conductive area provided by the

20 conductive substrate. The foregoing functional description of the ECCA applies
generally to all of the embodiments of the invention set forth hereinafter. Each
subsequently described alternative embodiment is to be interpreted in light of the
foregoing descriptions.

A more specific embodiment of the present invention illustrated in Fig. 2is
25 surface mount component carrier 10 for maintaining a ceramic planar surface

mount electrical component, such as a differential and common mode filter as is



differentially phased conductors within the |ayered architecture will also
suppress or minimze el éctromagnetic em ssions of partions of the
propagati ng energy not contained elecrostatically by the common c®ndi¢tifie
pat hways by utilizing the 15 commonly know principals of inductive
cancel | ati on between cl osely positione?g yet opposing, energy pathways.

[

Sonme or all of any undesirabl e energy gnal s, noise, and/or transients)

condi t i onléetlesed iorcateronpt ednby U.Be PatEA Nb.| 3,909, 3500FetdIfdh, suppr essed
and/ or bypassed to the conmon conductive el ectrodes of the |ayered

ar chi t ecB/34 19940}, bppligatiar SeAANNG! bR AL B de bRkol . égopﬁ’,ggs'“ ve

substrate. The foregoing functional description of the

gener al | ad) e, i ntion set.forth hereinafter.
Each su%%éé'(gﬂglrllét)'l@élggggi g’e@eg{%éﬁgﬂ%%me%g?\ﬁm&i§afrberb IS é’fsgﬁ eted in
| i ght of . fqregoi.n scriptions. A nmore _specific enbodi nent of the
present Fh&i’ﬁ??grﬁ%q ‘ng’%g re{IA'isr'HCgi‘?bs. ceraic, baying et laast twormpesbrigsidnt
carrier 3.0 for i.ntaining a ceram ¢ planar surface nount electrical
conponeninsWalen 14ds gove watGeadughive erialiredgyeentliJurtaceatt,iat I2adt t@GT 2003
16 disclosed in conmmonly owed U.S. Patent No. 5,909, 350 (Serial No.

081841, 9s0nductpiel pada 24suBerndinghenertore 08, 268;insuidtih SanBatznt No.
6,018,448 (Serial No. 091056, 379), incorporated herein by reference.

Carrier gOrrosndindiesich candudtise adf2anThrsighaue thel driteHdbRsipG8haN ¢, having
at least two apertures 18. 5 Insulator 14 is covered by a conductive

et al i zetngulatortios Uné@leand tnatatial’ @RS alsWbe FIBAEAT @?ﬂ% oundi ng
apertures 18, and insul atiéng bands 2% surroundi ng \eégc corﬁﬁ%@%\[/%' pad 24.

Thr oughoisiiditg Baid 22 depaFa dreielech 3l Bofte indi s hg&isgg (Bkertal”

may al so be referred to as "planar insulat I'nsu _
o o SPGBk . HEROBEATR VBBl S, 100 Rbawnia s, s,
the preferred ernbodiment of the invention is circular in shape with square
insulating bands 22 surrounding partially rounded conductive pads 24. Carrier
10 and its various elements can be formed into many different shapes and
-Applicant does not intend to limit the scope of the invention to the particular
15 shapes shown in the drawings.
Referring again to Fig. 2, in the preferred embodiment, metalized ground
surface 16 covers a substantial portion of the top and sides of carrier 10.
Through-hole plating 20 covers the inner walls of aperture 18 and electrically
couples to the corresponding conductive pad 24. Through-hole plating 20
20  provides greater surface area for electrical coupling of conductors 34 to
conductive pads 24 as the conductors 34 are disposed through apertures 18.
The configuration of metalized ground surface 16,-insulating bands 22 and
conductive pads 24 provide the necessary contacts for connecting a surface
mount component, such as differential and common mode filter 12, to the upper
25 surface of carrier 10, which in turn provides electrical connection between

conductors 34 and surface mount component 12. The surface mount



the preferred enbodi ment of the invention is circular in shape with square

i nsul ating bands 22 surrdunding partially rounded conductive pads 24.
Carrier 10 and its various elenents can be forned i nto many dlfferéﬁtMH 2002
shapes and . Applicant does not intend to limt the scope of the invention
to the particular 15 shapes shown in the drawi ngs. Referring again to Fig.
2, in the preferred enbodi nent, netaliZéd ground surface 16 covers a

SUDSY ant ity RTd1RorRhrdd s, 08h 3AkiFLASH AP LG ROEI L Hiae TRL OB 0l ©

. are
pl ati ng 20 covers e i nner wall's of aper I%f coupl es

to the c adi lve pad 24. Through-hol e plating 20 20 provides
gr eat er Jé‘?gggmgrs e% ﬁﬁ%gf@gﬁﬂ‘@%ﬁt %%amgieﬁd:’j%f:h mgﬁ?tsd?@ hgf;ffejsrczlﬂfres s

[ ads 24.as the. cpnductors are di sposed through aper .
%ﬁgdg gtn:‘ ?%h’ﬁ&?ﬁ%‘ﬂs & %Fﬁﬁcﬁﬁéﬁow'&wﬂﬁ‘%@@w%éﬂ esternAuicstnhgr ibdhifscase and
conductive pads 24 provide the necessary contacts for connecting a surface
nount coﬁ%@ﬁ@fﬁr,1%ug!'\teéé2dﬂ$fﬂ68§ﬁlﬁtaillffal'r&mtlabefﬂohocfpdmnﬁl2& and 52cohd t he
upper 25 surface of carrier 10, which in turn provides electrical
conneét i chiffeyentieleriectrone bendrl 8xteadihgsinofasith ormmat ofcfrspare nE xtdAdinghe
surface mount f 2 7 OCT 2003 17 conponents referred to, such as

di f f er entfioah thendectemwbfiltapd? i§ bt ekt dRe atidemoRs B)HICHAY tvd, SbRMEEH gr&bﬂé ace
nount packages whi ch include a nunber of solder "~ terfmnations fo

Carrior 30 M ETEr T Poc/ HaEseped R R B et fiEqlael st 2885 °
12, Bt ondrre OFeliatrIEeko 26 BahaR e I Y Aol erBnd Sonilire "
28 ng 35ebiR e pBNGr o 2°BPBan dirw oL acunpdand ulsn metns Ag¥epode
band?o 28a%r}gst?’c?es%rr]i%egcimgw%rigqug. f‘?gg%(i:fﬁ‘tler\é%tial and common mode filter 104.
The filter 104 is comprised of first differential conductive band 116, second
differential conductive band 118 and two common ground conductive bands 120.
The insulated outer casing 122 separates and electrically isolates each of the
various conductive bands from one another.
15 Fig. 1A shows the present invention in its simplest form. Component
carrier 132 is shown coupled with a differential and common mode filter 130
having thru-hole leads 140 for electrical coupling to carrier 132. Differential and
common mode filter 130 is disclosed in commonly owned U.S. Patent No.
5,909,350 (Serial No. 08/841,940); application Serial No. 09/008,769; and U.S.
20 Patent No. 6,018,448 (Serial No. 09/056,379), incorporated herein by reference.
Briefly, the structure of differential and common mode filter 130 will be described.
Filter 130 consists of a first electrode 136 and a second electrode 138 which are
separated by and electrically isolated from a plurality of ground layers 134 and
each other by a dielectric medium. The particular architecture creates a line-to-

25  line capacitor and two line-to-ground capacitors which provide for differential and

common made filtering and decoupling.



bands 26 from one another. A top plan view of a standard surface nount
device 10 as just described is shown in Fig. 11 as differenti al agq .3 T8RY
node filter 104. The filter 104 is conprised of first differential
conductive band 116, second differential conductive band 118 and two
common ground conductive bands 120. Thg insulated outer casing 122
separates and electrically isolates each of the various conductive bands
from one anot Becauss fifteg 130 inasoomewhaifragitsenmponeat tdoompdnerittcargémnpl est
form Conponent <carrier 132 is shown coupled with a differential and

common m@e provites al@yside\supgotthtouvitioh giltbe ade iété%cftr%atlgk%ﬁﬁdléd?.ah'h%wp' i ng
to carrier 132. Differential and comon node filter 130 is disclosed in

commonl y figsaed ddcandRatenbddl 136 %ﬂ%%f%ggs ﬁ%gé an%Cti%{&é’%ﬁ@%’&CQ Seri al

application Serial No. 091008, 769; an tent

No. 09/0 I: .0, ' refer . =Briefl he structure
of di ffeggenﬁﬁgﬁegﬁ@ﬁcﬁné%ﬁbgglﬁ éﬁé}'e&r?% 'gg %dglnﬁ@e '538 FPBéHPE’V%PFger 130
consists _qf .a first electro 136 and econd el ectrode 138 which are
separ at e&gﬁf 5(‘?&‘@%’&'?&@Lﬂ({jﬁo%@?&%@aupﬁﬁ%sﬁgﬁpﬁr1é‘12i heunPgRYIERTIg  er S
134 and  each other b¥h a dielectric medium The particular architecture
creates 43Ribydoswating bandsdgacNebenlystpesmomperentcajrieuhd2 gapaddet or s whi ch
provide for differential and conmmon node filtering and decoupling. 2 7 CCT
2003 i s aBditanskphydicairstreagth o diffeosmtia! @ndfcagimon modpdittent!, 30daumpbakot

carrier 132 provides a physical support to which filter 130 is electrically

coupl ed. adfzeas &igrsindishietdtahich sltestintalgsinizoves thel 8fkceaadd chavssteasghict i ve
| eads 140 which are inserted into apertures 148 of conductive pads 144.

Each condpfitérnvesmaderl fiferd ﬁs@ise&b;fgﬂﬁlcbmieﬁ%aéaﬁrﬂef ﬂgmtﬁ@mg@nw i ve

surface 142 of conponent carrier 2" by 1 nsul ating bands only
does g0 ' i Dy i "
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conductive surface 142 by any number of means known by those of ordinary skill

in the art. One common means of electrical coupling is through the use of solder
150 points connecting portions of the ground layers 134 to conductive surface
142. One advantage to the relatively large conductive surface 142 of component
I5 carrier 132 is that if cracks 152 or electrical openings form on conductive surface
142 its shielding effect is not lost.
Fig. 1B shows an alternate version of the present invention in its simplest
form. The difference in Fig. 1B as compared to Fig. 1A is that the carrier 132" of
Fig. 1B has a pair of circuit traces 145A insulated from conductive surface 142A
20 by insulating bands 146A. First electrode 136 and second electrode 138 are
each electrically connecled through conductor 140A to a solder pad 144A on one
of the circuit traces 145A and coupled thereto by solder 150A. Ground layers
134 are electrically connected through conductor 140A to conductive suirface
142A.
25 Both embodiments shown in Figs. 1A and 1B disclose a layered

architecture (differential and common mode filter 130) in combination with a



acts as a ground shield which substantially inproves the electrical
characteristics of filtefy 130. Wien filter 130 is properly coupled to
carrier 132 the plurality of 10 ground layers 134 are'electrically coupl ed
to one another and then coupled to conductive surface 142 by any hubiHei(0df
means known by those of ordinary skill in the art. One conmmon neans of

el ectrical coupling is through the use 19f solder 150 points connecting

portions hd conductive surface 142-.

yers
advant age tohp ﬁv@% Bﬁgt??{?a‘l 9"'%{133@ é@%‘aﬁmt’%e%am ﬁ&@&ﬂﬂ@”@?'owﬁﬂwﬁeﬁt 15
carrier 132 | ra n2 or electrical openings formon conductive
sur f ace af&?ﬂﬁ'%%ﬂ?@#%g%@%gt WheRdhe ES<£A !W@umed%}%wews awengrger nat e
versi on of theﬁgresent invention in its sinplest form The difference in

Fig. 1 BSRYeAPAREAGtYerpgd, the FEGAaimultaneoastyireceil@2 anaf corfdiionsl B has a
pair of circuit traces 145A insulated from conductive surface 142A 20 by

i nsul at i PSRN BOPEBANgRDItBE ledd ot 2 differéRfalinishlsaAeeN thai kgt m@eg@gﬁ\
each electrically connected through conductor 140A to a sol der 144A on

one 6f tihe peesentiinveritaces ddddsanth §9 Hﬁbﬁ’tgdf'e‘?ﬁﬁé r‘r@ht:?qmighv%ﬁ%'b‘ Ground

| ayers 134 are electrlcally connected t hr bugh con uctor 0 “Conduct i ve

surface db@,g,%e@gug@é@ a%@ Qfl'}—'te%C A anqt@,ll"Bfglé cIose a

| ayered architecture (d| fferentl comon m)

conbi nat i condyc substrate arri er 132) t hat
conpri sesré)%bn%e%gpa Cg’é‘@ﬁ | on ﬁ}j%%ﬂ&qqp © 9? i a(‘t?é?'«!?&%@ apdancca’) .
When t he %g@ IS coupll (il}/ve n energ source and an active |load, the
ECCA si milE et UErLy: ettf?e?% gy Hﬂﬁtl‘qq%W§V'd@ﬁ’etP§g§}1%ES}§H’gate fagilitatedhe | oad
in a di ftereRtE ll'lu%/ al anced manner. The ECCA of 5 the present invention is
di scl osed PR g glactcal cosresiinthehthe, cammsn eandudbive elestoyddsel@round
subsequent ly. Each enbodi nent of the ECCA simultaneously

10 layers 134) of the layered architecture with an external conductive path provided

by the conductive substrate. The conductive substrate is positioned apart from
the differentially energized electrodes of the layered architecture. The common
conductive electrodes alone or in combination with the conductive substrate are
normally electrically coupled to an energy return path, ie., ground. Depending
15 upon the intended application of the ECCA, the common conductive electrodes
and/or the'conductive substrate may be connected to a circuit ground or return,
an isolated ground, a chassis ground, or earth ground. As a person of ordinary
skill in the art would understand, the energy return path could be any desired
reference including an offset reference in either th.e positive or negative direction,
20 as used for inverted digital logic for example. For simplicity, the term ground will
be used generally but is not intended to be limited to any one particular electrical
reference point.
When one or more pairs of differential electrodes (first and second
electrodes 136 and 138 respectively) of the layered architecture are electrically
25 connected to external energy pathways or planes, i.e., electrical connections to

and from a power source and load, and energy is applied to the pathways the



recei ves and conditions energy when coupl ed between an active | oad and an
energy source. The conditjoning functions provided by the ECCA are
facilitated, in part, by the electrical connection of the common
conductive el ectrodes (ground 10 | ayers 134) of the |ayered arCh'tePIﬂfPPWE
with an external conductive path provided by the conductive substrate. The
conductive substrate is positioned apa28 from the differentially energized

f hi t T ducti | ect r odes
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[ | ed turn pa i.e., ground. endi
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and/ or the conductive substrate nay be connected to a circuit ground or
return, CcgRditieping eddepauptiag, altbeugsinsmanyweppiicetiors it will pedionth bdts a per son
of ordinary skill in the art would understand, the energy return path

coul d beupoy ptepagaling eréryyesicriitanebuslyng an of fset reference in either the
positive or negative direction, 20 as used for inverted digital logic for

exanpbe. For SHEECOA ¥an td&ive bRy HRWEE eWeldy aIBﬁ?QﬁﬁﬂP&egﬂ%%élyer@?g%! S not

intended to be limted to any one particular’el ectrica ef erence I nt.
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The ECCA also effectively minimizes loop currents that would otherwise

exist in the energy pathways or planes coupled to the loads. Because the

common conductive electrodes of the layered architecture are electrically

connected to the larger conductive area of the conductive substrate, the larger

5 conductive area becomes an extension of the common conductive electrodes

found within the layered architecture. When coupled to an active load, for

example the silicon wafer of an integrated circuit, the conductive substrate will be

positioned such that it nearly comes in contact with the active load thereby

minimizing the distance of separation or loop area. This close positioning

20 relationship of the active load, the conductive substrate, and the layered

architecture minimizes the current loop path of the differentially energized

electrodes, which are separated by dielectric medium. The larger conductive

area or extension provided to the common conductive electrodes functions as an

enveloping shield that decreases electrostatic energy. The combination that

25 makes up the ECCA provides efficient simultaneous conditioning and/or

decoupling on energy propagating across portions of the external energy



5 The ECCA can receive and source energy along nultiple external energy
pat hways. Energy will also propagate within the | ayered architecture in a
bal anced manner, meaning the reactance of the propagated energy w17 ptie003
approximately equal. Due to the unique arrangenent of the ECCA, energy
recei ved and conditioned provides an active |oad with a defacto constant
energy 10 source which can be drawn up%h by the active |oad. The ECCA al so
ef fecti vghihwayy & gl@pekoop currents that would otherwise exist in the
ener gy pat hways or planes coupled to the | oads. Because the common

Connected to e faneaGrmBrCar e Ee ot el el eiscfiaane e
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active load, for exanple the silicon wafer of an integrated circuit, the
conduct i fenduEiviersihstigte @lsefunsbens tegaace wrid/ersitpriresheamaptednes in
contact with the active load thereby mnminimzing the distance of separation
or | obp pemEsitichhind elestrenpagnaticoemisgidiG. r@lict emnsdioms oén radiabe froweot oad,

t he conductive substrate, and the layered architecture mnimzes the

current beapcpaed byfpdrtiensiof beternal differeriacegé@yhathlvags medassrgyphi ch are
separated by dielectric medium The |arger conductive "area or extension
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shield t eases el ectrostatic'energy.” The conbination t makes

up.Lhe EERAY MRS RISl UASBTANR SR L0 et preiocoupl e
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cond%:t | the Sondu lrvgvsiu esgratt)gwtxlpge returned to its source. Some or all of any
undesirable energy (signals, noise, and/or transients) conditioned and/or
decoupled by the ECCA will be contained, suppressed and/or bypassed to the
common conductive electrodes of the layered architecture and the larger
conductive area provided by the conductive substrate. The foregoing functional
15 description of the ECCA applies generally to all of the embodiments of the
invention set forth hereinafter. Each subsequently described alternative
embodiment is to be interpreted in light of the foregoing descriptions.
Fig. 2 shows filter 12 positioned upon the top surface of carrier 10 so that
the common ground conductive bands 26 come in contact with the portion of the
20 metalized ground surface 16 which separates both of the insulating bands 22
from one another, This is accomplished by positioning differential and common
mode filter 12 lengthwise between the two conductive pads 24 such that first
differential electrode band 28 is in contact with one of the two conductive pads
24 and second differential electrode band 30 comes in contact with the other
25  conductive pad 24. Once filter 12 has been positioned, by default, insulated

outer casing 32 of filter 12 aligns with portions of insulating bands 22 thereby



conductive substrate also functions to cancel and/or suppress unwanted 5
parasitics and el ectromagnetic em ssions. Such em ssipns can radiate from
or be received by portions of external differential energy pathmaq% m% 2003
energy propagates along the external energy pathways to an active |I'oad.
Portions of the energy radiated fromthe external energy pathways that is
trapped within the boundary forned by2x he | ayered architecture and the

| ar ger conducti.ve rS_a (?f. JIO,thg conductive, substrate will be returned to
its sour T@MALAG gieckigal igolatign behyvgean thepyariquserqiductivgmndseleatipde, and/ or
transients) conditioned and/or decoupled by the ECCA will be contained,
suppr esseangnaf remlbakisbandseeend d ial @eadottivebahds 28oared 36fariche

| ayered architecture and the |l arger conductive area provided by the

conduct i the carbstonagreundhmriductge bagd$ @6cddnsivtlof Eldietermhiptations Jduhd e ECCA
applies generally to all of the enbodinments of the invention set forth
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interpreted in light of the foregoing descriptions. F ws filter 12
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conducti ve bands cone 1 n contac e portion

d f jch. t hot,h of . t ' | at.i ds 22 f
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filter 12 | engthw bebween the two conductive pads 24 such that first
differen Pﬁﬁong@@&oi‘g‘?i’ere QdMeEqds Which sanaRe uged Indwde Briramed redistioonduct i ve

pads 24 and second differential electrode band 30 conmes in contact wth
t he ot hetiR2sransndhiese\andoaet @aoveameer any otherimeans whiehcpo diet st by
default, insulated outer casing 32 of filter 12 aligns with portions of
i nsul at i expdsenitie Kdehlervificiznily EVagadRrageratmient admiendiffdrentisli srad
| sol ati on between the various conductive and el ectrode bands of filter 12.
Fi r st0 ancoraemomehodief igfaayet inalinCoifshid isvsbUupiediso 28rrind 03éha&e8mbination
of the two parts can be manipulated, either manually or through various types of
automated equipment, without subjecting filter 12 to mechanical and physical
stresses normally associated with the handling of miniature and delicate
electronic components.
15 Once coupled to carrier 10, filter 12 is electrically connected to external
circuitry through conductors 34 which may consist of wire leads or lengths of
flexible wire, Once disposed through apertures 18, conductors 34 are soldered
to conductive pads 24 and within apertures 18. Thru-hole plating 20 allows
solder applied to conductive pads 24 and conductors 34 to flow into apertures 18
20 thereby adhering to the thru-hole plating. Component carrier 10 reduces
mechanical and physical stresses such as shock, vibration and various thermal
conditions which filter 12 would otherwise be subjected to and provides a
complete ground shield for filter 12. Because carrier 10 has a greater surface
area then filter 12 and a substantial portion of that surface area is covered by

25 metalized ground surface 16, carrier 10 acts as a ground shield which absorbs

and dissipates electromagnetic interference and over voitages. These added



t he common ground conductive bands 26 consist of solder termnations found
in typical surface nount {devices. Once filter 12 is positioned upon
carrier 10 5 standard sol der refl ow net hods are enpl oyed causi ng t hé 06512003r
termnations to reflow thereby electrically coupling and physically
bonding filter 12 to carrier 10. Cust ry sol der reflow nmethods which can
be used include infrared radiation (I %na vapor phase and hot air ovens or

any ot hetbemefinsimptoos tﬁ@%vbﬁhl%ﬂdtiér@a!_mﬁﬁn%g%{?%ﬁé%igﬁgé B'¥ Rirgnt !y

el evated tenperatures. Once differential a urtace nount
filter 1321 s coupled to carrier 10, the conbination of the two parts can
be mani pul ated, either manual ly or through various types of automated

equi pnent, Wt t ] ' filter t o ,mechani.cal ,a hysi cal

stresses nor naFFS% 4a§§gc5ﬁg§éétp \?M%Lurﬁ%]aﬁgﬁmtfeﬁﬁ" ?d*m%té’?ﬁ?gp Ndel i cate

el ectroni opents. 1 ce .coupled tg carrjer 10, filter 12 is
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may consist of wre leads or lengths of flexible wire. Once disposed

t hr ough A5aNoNEe Rig. 2cexerritbalCanent @ isdpullestided eand@siabottoen pads 24 and
Wi thin apertures 18. Thru-hole plating 20 allows solder applied to

conduct i werfpaesviiah imsubsiaciallyddsntical to thd top surfacespBhisweiglfatish t her eby
adhering to the thru-hole plating. Conponent carrier 10 reduces nechani cal

and physiatiawsstoatifentiaL Andgostmek modds@taemngt iRéisO¥ss R8T to
conditions which filter 12 woul d ot herw se be subjected to and provides a
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surface area then filter 12 and a substanti ortion O at sur 'e area
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surface area of metalized ground surface 16 imparts greater shielding
characteristics in carrier 40 which absorb and dissipate electromagnetic
interference. |n addition, both the top and bottom of carrier 40 include
corresponding conductive pads 24 which are electrically connected to one
15 another by thru-hole plating 20 which covers the inner walls of apertures 18.
Double-sided carrier 40 is also advantageous in that it allows for flexibility
needed to meet electromagnetic interference (EMI) and surge protection
requirements simultaneously through integration of different surface mount
components on the same carrier substrate. As an example, a differential and
20 common mode filter, as previously described, could be coupled to the top of
carrier 40 while a MOV device could be cdupled on the bottom of carrier 40
effectively placing the filter and MOV devices in parallel to provide EM! and surge
protection in one compact, durable package. Because carrier 40 provides a rigid
base for maintaining various electronic surface mount components, the
25 components themselves are subjected to less physical stress during

manufacturing processes which in turn increases yields and lowers



12. Figs. 4 and 5 illustrate a further alternate enbodi ment of the present

I nvention, that being doupl e-sided carrier 40. Carri er 40. is identi cfal to
carrier 10, 5 as shown in Fig. 2, except that carrier 40 is doubl e-sided
and as a bottom surface which is substantially identical to the tdg 0CT 2003
surface. This configuration allows t\/\g differential and common node
surface mount filters 12a and 12b to & rmounted to the upper and | ower

sur f aces mnufacturiag cé@ts.As illustrated in Fig. 4, netalized ground surface
16 covers substantial portions of the top, sides and 10 bottom of carrier

40 Droviding Figiishaks avabalieduRERRES ml-EANI B3R Lugpe! fce, area of

nmetalized ground surface 16 inparts greater shie ristics in

carrier | 1SS lect tic. interference. In
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conducti vy ds 24 lch are electrically connected to one anot her by
Chru. nol LU RS o Refte dstar it NialdrtiRasey Soehdpet the sutag area
Doubl e-si ded carrier 40 is al so advantageous in that it allows for

f1 exibi | Pt§arrigEd8ds spbstasdiallg corereghmginsulationrasopposettto 4 Ehbtplized sur ge
protection requirements sinultaneously through integration of different
surface grund swiagsonEnissanfigthaionacan banssiedrwiselh sbcaiadedAshigld exanpl e, a
differential and 20 common node filter, as previously described, could be

coupl ed tharabkeristips ate desired i t4d p\&iﬂidLﬁar&nWalﬁiﬂVhéﬁvé‘éﬂbé’rr@W ffb on
the bottomof carrier 40 effectively placing the filter and devices in
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package. Because carrier 40 provides a rigi ase mai nt'ai'nfNg vari ous

el ectr oniyheR Hora&ifc PaPALIt OAGEL Snudte A RARAEALS, 4 aggare
E ng @ssgg which in

subj ected to | ess phySical stress duri manuf act ur rng

turnyd NCRBAS fat¥hE bdRicingt él’?é’ﬁferssof%nzm%g £2%ds %> shown in Fig. 5, are not

necessary. All that is required is that the surface area covered by metalized
ground surface 16 be varied which in turn varies the electrical characteristics of
double-sided carrier 40. It should also be noled that the surface pattern shown in
Fig. 3 can be used with the double-sided carrier 40, shown in Fig. 4, or the

I5  surface pattern shown in Fig. 5 could just as easily be used with carrier 10,
shown in Fig. 2. To obtain further of control the electrical characleristics of
double-sided carrier 40, one surface could be configured as shown in Fig. 5 while
the other surface, either top or bottom, could be configured as shown in Fig. 3.
Altering the upper and lower surface patterns of double-sided carrier 40

20 depending upon the types of surface mount components coupled to carrier 40
allows for obtaining optimal electrical characteristics as needed,

Figs. 6 through 9 illustrate further alternate embodiments of the single and
double-sided carriers shown in Figs. 2 through 5. Referring to Fig. 6, single-
sided carrier 50 is similar to carrier 10 of Fig. 2 except that carrier 50 includes a

25  conductive core 38 imbedded within insulator 14 which is electrically coupled to

metalized ground surface 16. As shown in Figs. 6 and 7, conductive core 38



manuf acturing costs. Fig. 5 shows a nodified configuration of netalized
ground surface 16, conductive pads 24 and insul ating bands 22. In this

al ternative enbodi nent, insulating bands 22 have been substantlalh” CT 7603
i ncreased such that the surface area 5 of carrier 40 is substantlalrﬁ
covered by insulation as opposed to a netalized ground surface. This
configuration can be used when decreas&d shield characteristics are

desired ghulsin Pk %%Btéaw.m%bpﬂylzBatnq%&nq Shee 62 aRl il Mptesiit, 2
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are not essar that js reqU|red is that the surface area covered
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el ectrical characteristics of double-sided carrier 40. It should al so be
not ed t he@vaeradheted ateansigr 58rand hondudtive dairg 383 \darBthis aisathlvapertirbe

doubl e-si ded carrier 40, shown in Fig. 4, or the 15 surface pattern shown

in Fig. ®romdid thesurfase edsiaryer) whath pagsesabraugh insQlatos hpwhdi dbrbg. 2.
To obtain further of control the electrical characteristics of

doubl e- sindeshtaétrwitie todductiRecsrerIRCAtIREIHInBEs k| gy ednatigsRawn, i n Fig. 5

while the other surface either top or bottom could be configured as
shown in
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enmbodi ne ts ofI t?ﬁ cg‘l/e.aEd do bbr rrlers shown in Fig

t hr ough enfigaldp ﬁ SRV Figs 5 with, fe.ad 8@&’ H@r?@eﬁ%@ﬁﬁ%'bﬁd@wﬁ?rto
carrier 10 of Fig except that carrier 50 includes a 25 conductive core
38 i %ed@‘@cﬁ%ﬁ% ?Pﬂf!ﬂéluﬁtéﬂfb@f qarTigh PO aNsvasy e £Or isxample clbepiusthaeo  net al i zed

ground surface 16. As shown in Figs. 6 and 7, conductive core 38 2 7 OCT
2903 configuration could be similar to that shown in Flg 3 with the addition of via 36

disposed within its center. The benefit to embedding conductive core 38 within
insulator 14 and electrically connecting conductive core 38 to metalized ground
surface 16 is that a greater surface area is provided for absorbing and dissipating
I5 electromagnetic interference and over voltages without an increase in the overall
dimensions of carrier 50.
Figs. 8 and 9 disclose a further alternate embodiment of the present
invention in double- sided carrier 60. Carrier 60 is identical to carrier 50, shown
in Figs. 6 and 7, except that it is double-sided as the embodiment shown in Fig. 4
20 with the addition of via 36 disposed through the bottom of carrier 60 electrically
coupling metalized ground surface 16 along the bottom of carrier 60 to
conductive core 38. This embodiment provides a ground having an increased
surface area to both surface mount differential and common mode filter
components 12a and 12b coupled to the top and bottom of double-sided carrier
25 60.

An additional embodiment of the present invention, connector carrier 100,



25 abuts and cones in contact wth netalized ground surface 16 al ong the
sides of carrier 50. A via 36 is disposed within the;center of carrier 50
whi ch provides an additional electrical connection between the mei/zl tﬁﬁ@
ground surface 16 which covers the top of carrier 50 and conducti 0 J
38. Via 36 is a small aperture 5 forrrequin the surface of carrier 50 which

passes through insulator 14 and cones n contact with conductive core 38.
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connects conductive core 38 and netalized groun surface shows
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in Fig. 5 with the tron of via escribe &S surface

confi guratj or rrier an. vary. exanpl e, the surface

conf i gur§4¢gﬁség%8f§ r@%t%é@%?lp St E[S?éalrghgmg{%pﬁqr@l!ty@fﬁmqﬁ%9§ddi tion of
via 36 is(%oqsaag] within its center. The benefit to enbeddi ng conductive
core 38 QPP radah base W12, gaghafvdtich cessives arfisanectyy pioddct i ve core 38
to nmetaljzed ground surface 16 is that a greater surface area is provided
for absddiigugh aplsshnvwsigartiong of Bash eonneategpat il 62iextendettenagh aadeover

vol tages without an increase in the overall dinensions of carrier 50.
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i nvention in double- sided carrier 60. Carrier 60 is identical to carrier

50, shovextendingifgsm the fiamt 11 0@f¢eRliet TG0 fdrin b maRUWI e '
enbodi ment shown in Fig. 4 20 with the addition of Vi ﬂ%eﬁpggdégﬁe%rough
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al ong the bottomof carrier 60 to conductive core odi nent
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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. 10 is of a right angle connector in which the tips of pins 102 would
be inserted within-apertures in a printed circuit board. Pins 102 would theﬁ be
15 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 insulating bands 106 and
107 are provided to electrically isolate each of the connector pins 102 from the
20 metalized plastic base 112 which covers substantially all of the surface area of
connector carrier 100,
Referring to Fig. 11, the relationship between insulating bands 106 and
107, metaiized plastic base 112 and differential and common mode fif.ter 104 will
be explained in more detail. While only one example is shown, both insulating

25  bands 106 and 107 include a plurality of conductive pads 108 which surround

apertures 98. Conductive pads 108 are electrically coupled to connector pins



2 7 OCT 2403 26 is illustrated in F|g 10. In this enbodi nent the surface
mount conponent carrier s directly i ncor porated w thin an

el ectroni c. connector. Connector carrier 100 is conprised of a netll (Ze#0?
pl astic base 112 having a plurality of apertures 98 disposed through base
112, each of which receives a connect Oé pin 102. 5 Al though not shown,
portions of each connector pin 102 ext hds t hrough base 112 and out of the

front 11@ppiigrseacthesudgrrapésiireb0sB. mgmn@tbm 066 BhASI 0708rovidd gndi ng
fromthe front 110 of carrier 100 forma nal e connector which is then, in

turn, ﬁghvc%%d% Eﬁﬁ?ér ARBBRG é’rcoﬁauéf: ﬁgefg;w@a%%@ Vghets{@gﬁsa”e

conflgura I on cou e |np emented on a onnect or

recei ves nal e upl ed t.o both e ect.or rier 100,
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112 froma surface such as, a printed QIFCUIt board. The particul ar

enmbodi neftodss filkes nkii @5 pPéﬁ“’“?HdWrﬁW?ﬁan"{jJ'atF@ bandsy 106 ﬁﬂ9h1tO7aﬁ@ltféatcft5ﬁhect or

in which the tips of pins 102 would be inserted within apertures in a
printed diffecentialisoadactive hand d26veflilier t1Rdreasees B santdet wilh teopettieniofd vi dual
apertures or pads in the printed circuit board to provide electrical
connect i condhedtivegragil 08 ahd2senuddadiffedntialconguativetbandot 1 Bicechas incui t

board. To provide for the coupling of a plurality of differential and

common npdetact Withes foridh dredmegposdiftecofiuicive pRINTEE! Msukited cflér chdiRg
I nsul ating bands 106 and 107 are provided to electrically isolate each of

the conngeboyr flﬁbﬂgrOQf%ﬂ%ﬁﬂ)OB\/éﬂT@psZan@éa?dH m%qtamhgfbtarfa Pss and i Mhhgh covers

substantial ly al e surface area of connecCtor carrier 100. Referring

205 0 ph BEGELLoRAY BUREA el 9NN MO oot 10, ),
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whi ch Su{:(rar?rl{ggtor carrier 100. Because 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 earlier,
gach of the various conductive bands of filter 104 are comprised of solder
15 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 surface mount components to be used without subjecting
20  those components to increased physical stress which can cause damage to the
components, lowering production yields and increasing overall production costs.
Metalized 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.

25 As described herein with relation to each of the differential and common

mode filter carrier embodiments, the primary advantages are the additional




apertures 98. Conductive pads 108 are electrically coupled to connector
pins 2 7 OCT 2003 27 102 di sposed through apertures 98. Insul ating bands
106 and 107 provide a non-conductive barrier between the conductive pads
108 and the netalized plastic base 112. Surface nount conponents, ppPM*ﬂga
differential and comon node filter 104, are positioned between insulate
bands 106 and 107 so that first 5 diffgrential conductive band 116 of
filter 104 cones in contact with a poﬁ% on of a conductive pad 108 and
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an opposite conductive pad 108. Insul ated outer casing r 104

slightlyg ) I t i : 7 lized
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different] 0 ctive bands 116 .a 1 an talized plastig base 112 of
connect O‘#d"@déﬁﬁﬁifggﬂﬂtéﬁ? %88%&889&?&@%9éﬁﬁ%ﬁegg?r%n@&wm@ ”PQF;%ﬁ'lS%Vtsween

i nsul ating bapds 106 and 107, conmmon ground conductive bands 120 of filter
104 come in codfattAdnth12Rsheut te casgepereraycaniitioning cirngit assembhed
earlier, each of the various conductive bands of filter 104 are conprised

of sdl de40Q &hia reswited dramihé chmbimatiorsobjheqpresious | kaesuibed cenporshtow
nmet hods, physically and electrically couple to any netallic surfaces which

they coneartigrecwith aisé diffdrentdlyantbeomnesr mModeoidri 179 St [ige 1 paunt
conponents, i.e. filter 104, to connector carrier 100. As in the previous

enbodi MegiteretRNBAA (M HBA he8e %ngr 18lid gr%awggt bﬁr?ducfti(/@%irbﬁné WHagg rmunt

conponents to be used w thout subjectin conponents to I ncreased
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to absorb and di ssipate el ectromagnetic interference and over voltages.
conductive bands 30 and 28 are pqaced upon insulation pads 408 with differential
signa! conductors 404 and 406 disposed through each insulation pad 408. First
differential electrode band 28 and first differential signal conductor 404 are then
further coupled physically and electrically to each other through a well known
means in the art such as solder 410. In addition, second differential electrode
15 band 30 and second differential signal conductor 406 are coupled physically and
electrically to one another and common ground conductive electrode bands 26
are coupled physically and electrically to ground area 402.
The internal construction of differential and common mode filter 12
electrically isolates differential signal conductor 404 and first differential electrode
20 band 28 from second differential signal conductor 406 and second differential
electrode band 30. The internal construction of the differential and common
mode filter 12 creates a capacitive element coupled between the first and second
differential signal conductors 404 and 406 and creates two capacitive elernents,
one coupled between the first differential signal conductor 404 and the common

25 conductive ground surface 402 and the other coupled between the other second

differential signal conductor 406 and the common conductive ground surface



25 As described herein with relation to each of the differential and common
nmode filter carrier enbodjnents, the primary advantaggs are the additional
2 7 OCT 2003 28 physical strength the filter carriers provide to the
differential and common node filters and the increased shield and By ¢ondyp;
effects provided by the enlarged conductive surface areas coupled to the
differential and common node filters. B¥gs. 12A and 12B show the carrier

energy c I i4,QMmd ' ' o] 400 ich resulted.fromthe

conbi nat ?gg E’YR{P%QQ %%Ié{/a?]ygtsrrl'@rﬁﬁg@ﬁytf?é@ecm%%ﬁ?'gr‘ﬁ‘é’? F@?r N$i% h t he
differential .and, c n pode filter 12 Shown in Fig. 12A, differential
and. comBROHEOR the TEBrandSrons ditBhie i siarci dantnciens 184 mnc 0 semain02
maki ng ph@i cal contact between conductive ground surface 402 and common
ground cBlegtrically ésalgiast fremeonmpneties. FromstiganaBsteam bedidanethan firstlanto

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

di f f er enséednd giffgnetial electodde bar@st 28rahd48B ack prassted NodteBnfdg hto
i nsul ation pad 408. First differential electrode band 28 and first

di ff o5 endiratt griyanal connstuaiior cAUHvE grbiery slibtoabaCRIRIFf ARGy and

electrically to each other through a we nown neans In the art 'suc
sol der 4 ; fﬁ% ' : i_§ | C nd.30 and
second di;??éﬁrtgrt | aldt%?gfﬁae?]eﬁlgﬁ ufﬂf[a(f)%EJ'?Q%EE%I‘?&GUcgéﬁsp{l%ﬁgﬁgﬁbggwﬁi;’h%nd

el ectric 0 r common ground conductive el ectrode bands 26
are coup?é@%“ﬁ&giﬁgjﬁg%ﬁ%%% rically to ground area 402. The internal
construction ﬂ_‘ differeptial gnd,?omm,n mode filter 12 electrically
i sol ates diffePERATARINSHioNLf tBgdtilerestiakend samnron srodp filtesr Bawithlitsel ect r ode
20 band 28 from second differential signal conductor 406 and second
di f f er entaRACIYRelemnRRisKoN@ Bblinerteling Detween difesentigtsigmal afondietors
differential and coomon node filter 12 creates a capacitive el ement
coupl@®d #e4wadrQthand ilinsttoegrduse betdeenlttd diflenentadl sigran alondaotbs Yoys 404
and 406 and creates two capacitive el enents,
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 line decoupling. Another
benefit provided by the combination include mutual cancellation of magnetic

15 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 12 which further enhances the
desired functional characteristics of differential and common mode filter 12.

20 The combination of the differential and common mode filter 12 with the
internal partial Faraday-like shields electrically connected to conductive ground
surface 402 cause noise and coupling currents from different elements of carrier
energy conditioning circuit assembly 400 to be contained at their source or to

conductive ground surface 402 without affecting differential signal conductors

25 404 and 406 or other elements of carrier energy conditioning circuit assembly



one coupl ed between the first differential signal conductor 404 and the
common 25 conductive ground surface 402 and the othey coupled between the
ot her second differential signal conductor 406 and the conmon co&g &glyﬁ
ground surface 2 7 OCT 1003 29 402. Wile this arrangenent of Whe
and line-to-ground filtering is occurring the first and second
differential signal conductors 404 and0406 remain electrically isolated

from one her,...From Fi 12B it ¢ en t f|r t and, . __secon
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direct physical contact with conductive ground surface 402 due to

i nsul at IS@PLEsduadpss #Adansod@d Cartieeenalpy cendiioning sirgribssambiycd@d s 404

and 406 and the conductive ground surface 402. The conbination of the

di f f er entidates rhdcionsume tades tlilirtated 2 fovinidof ¢spadiapaeiradiics ahe wialys
coupled line-to-line between differential signal conductors to 404 and 406

and 'in%afpfacﬂé@é@ﬁeﬁ@é#&ﬁefré}%é#sfdrﬁl @BhH@ttofd @m'an@mwctmrférél%i and 406

and conductive ground surface 402 "provi des substantial attenuation and
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time the |on a ors, gl aneous

decoupl i efl vid ation inclu t ual
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conductors 404 and 406. B connecti ng the commn ground conducti ve

el ect r odtffeygntial 2ed F@W‘P%ﬂwe téardle vihicd gresd te growskeanductivecr eased

shielding of the ground plane is provided to differential and comobn nobde
filter ¥legimdhbands BEr Tdesernmereltharalsignificdnflyimareased whiearthetpartisk i cs of
differential and common node filter 12. 20 The conbination of the
di f f er erRaratiapdikle cbiglds areodiectriddigcohBevtiedbyt eundtéariduadtivpai¢dtadde

Faraday-1i ke shields electrically connected to conductive ground surface
402 1paussaniiei ZBtosh Gk grousdsufaks 4opom different el enents of carrier
Figs. 13A - 13D show one application of carrier energy conditioning circuit
assembly 400 used in conjunction with a crystal. Referring to Fig. 13B,
differential and common mode fiiter 12 is physically and electrically coupled
between first and second differential signal conductors 404 and 406 and to
15 ground conductive surface 402. In this particular application ground conductive
surface 402 is comprised of the metal base of the crystal, which in turn is
connected to a metal cover 415 shown in Figs. 13C and 13D. First and second
differential signal conductors 404 and 406 of carrier energy conditioning circuit
assembly 400 are electrically isolated from ground conductive surface 402 by
20 insulation pads 408. Common ground conductive electrode bands 26 are
electrically connected to ground conductive surface 402 using solder 410 or other
similar means. A ground conductor pin 414 is also attached or molded
monolithically to conductive ground surface 402 by soldering, welding or casting.

Ground conductor pin 414 allows for further connection of crystal component

25 application 416 to a system ground (not shown). The internal construction of the



energy conditioning circuit assenbly 400 to be contained at their source or
to conductive ground surface 402 w thout affecting differential signal
conductors 25 404 and 406 or other elenents of carrier energy conditionin
circuit assenbly 30 2 7 OCT 2003 400 when differential and common ridifé Zﬂﬁgl
filter 12 is attached between differentjial signal conductors 404 and 406.
Carrier energy conditioning circuit as %nbly 400 reduces, and in sone

cases el diffenaites anf @ommoh rieaacitbp 2Ras Aektd éépé’é?ﬁlvééfe?ﬁ(enlcc;’cfljgﬁé@ance

between differential signal conductors 404 and 406. Differen and
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Far aday-I1 ke shields that al nost enve the er

el ectrod f | £ferenti and conmnon filter. 12 which connect to

gr ound c%%ﬁﬁecs[ ﬁ“ggeég%‘gfcé@fér %fgguyﬂﬁdgn% @9”?’%@3@9%’@@&‘?‘?? 'rg{?@?@%‘mé} iSEHRY | y

I ncreased en t‘{1e gart lal Faraday-like shields are electrically connected
by groun@'%c G4, end |aseund ganducthensiyiags 402 esddbetather geepied surface
402. Figs. 13A - 13D show one application of carrier energy conditioning
circit betweemdhg ofoer seeand difiesentis signan candbctar d0Bsdrad grdRefderring to Fig.
13B, differential and common node filter 12 is physically and electrically

coupl ed cdretustiee siifase 402 Wedlerttisdariéegemnehadf IHegtaling anduricotsgithdand
406 and to 15 ground conductive surface 402. In this particular application

ground clifHngtis\CRcufig 8esirdPant See8ARHifkadnah| §i§ﬁalr@drﬁ:‘u 4@ ahfie

crystal, which in turnis connected to a netal Tover 415 shown In Figs.

L3C ot 0 seont by emeodt pbiher, 9% OISO, SRR <0
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gr Oulq)d Cgonnqlun%tiin oedi?gétfp%cyesic% %onsaic?%rit Oérg%d%%%dagti\?é QSQ’ace 402 due to
insulating pads 408 interposed between differential signal conductors 404 and
406 and the ground conductive surface 402.
Figs. 13C and 13D show the final combination of crystal component
assembly 416 and its metal housing 415 which provides an additional ground
15 shield for the combination. The carrier energy conditioning circuit 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
20 some cases eliminate or prevent differential current flow, mutual inductive
coupling such as cross talk and ground bounce between either differential
electrical line conductor 404 and 406 and the common voltage reference located
on ground conductive surface 402. The carrier energy conditioning circuit

assembly 400 also simultaneously provides mutual cancellation of opposing

25 magnetic fields attributed to and existing between differential electrical line



simlar means. A ground conductor pin 414 is also attached or nol ded
nonolithically to conductive ground surface 402 by s?Iderlng,.meIdlng or
casting. G ound conductor pin 414 allows for further connection qL ﬁ.yzm?l
conponent 25 application 416 to a system ground (not shown). The i t &y
construction of the 2 7 OCT 2903 31 differential and comon node filter
12 creates a capacitive elenent couplegp between the first and second
differential signal conductors 404 and 406 and creates two capacitive

el ement s¢° T fH4Ean®80Re R addtian, carrien enargy sonditiosingneircuitassroblyr 404
and ground conductive surface 402 and the other coupled 5 between the other
second 99 ep@pierapnts ednhewmdliotesnakg®uaddtyictunecandtimbetnet shieldur f ace
402. Wiile this arrangenent of line-to-line and line-to-ground filtering

i s occurstiuniurtdsethbt nearlpedveleperut slirfdedesddrabpsod rﬁk%bié‘cﬁr%écﬁrﬁhﬁi 404 and
406 remain electrically isolated fromone another. FromFig. 13B it can be

seen t hagifibidritial aRE coRe@BH dbdé ﬁrtém% sﬁb?féhh%? rﬂ?&'&% o%/%héﬁ'ﬂoﬁs are

prevented from 10 comng into direct physical cont ac
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addi tion ground' 15 shield for the combination. The carrier energy

condi t | ﬁwg the egsentiallameptuobeaivsrnergy erniiening sirpuitasseadedbdy 416
sinmul taneously filters and attenuates comon node and differential node
el ect ri ceansisdiof differentibLard comnsare made filteértand decmiplet 1@) aswsfinedi se f ound
between differential electrical |ine conductors 404 and 406. Crystal

conponertierasswithlaycaiscithaneiahsant Sebplanbétdlden theditseamndeton®0 some cases
elimnate or prevent differential current flow, nutual inductive
10 differential signal conductors 404 and 406 and two capacitive elements, one
coupled between the first differential signal conductor 404 and ground conductive
surface 402 and the other coupled between the other second differential signal
conductor 406 and ground bonductive surface 402 while maintaining electrical
isolation between the first and second differential signal conductors 404 and 406:
I5  atleast two energized differential electrical line conductors: and a physical and
electrical coupling of common ground conductive electrode bands 26 of
differential and common mode filter 12 to ground conductive surface 402. The
various elements listed that make up carrier energy conditioning circuit assembly
400 are interconnected using solder 410, conductive epoxy 417 or other means
20 well known in the art.
The carrier energy conditioning circuit assembly is created when a
differential and common mode filter, of the type shown above or of variations
incorporated by reference, is used in any application combination of the specific

elements that can be assembled on, into or within an energized, electrical circuit

25 system. The addition of the differential and common mode filter to the existing



coupling such as cross tal k and ground bounce between either differential
el ectrical line conductor 404 and 406 and the conmon,vol tage reference

|l ocated on ground conductive surface 402. The carrier energy condityi gTi 189
circuit assenbly 400 al so sinultaneously provides nmutual cancellation of
opposi ng 25 magnetic fields attributed to and existing between differential
electrical line 2 7 OCT 2003 32 condétors 404 and 406. In addition,

carrier | 10 b CUL: y 0 | i nherent,
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on differential signal conductors 404 and 406 that would otherwi se affect
and degrliaited i 3eaTieBRHELSHOSENH EPHB. & genngcten @pdkepackags iacchipon  416.
The essential elenents of carrier energy conditioning circuit assenbly 400
consi st eHtriel, fofr & ghicdratlieanthe etevbiicatwiteutt isystem eochprises @l enerd? sasirdef i ned

herein with a capacitive el ement coupled between the first and second 10

di f f ey endri l6hd Singngiked dndugher miriturand of@orandrd mﬁawaﬁbgbwt@yeﬁent s, one
coupl ed between the first differential signal conductor 404 and ground

conduct i MessediUbd @t ghl AinatdnkietR idheierfuR) e%tdgﬁﬁfi‘tidrnﬁgofﬁgée Eﬁgond

differential signal”™ conductor 406 and ground conductive Surface 2 while
i ntai ning.:el hgal il S@L.at. b ] S d d. diff tial
o gnal CoiRR Y B misgsheRs ST SR, bt el R R e o
lectrical i duct ; d hysj.cal d | ectrical i f
common gPEEmE RsRaLE; Voot ol shmgdblnetsande elgerialiuchpmeding comon
node filter #ﬁ to ground conduc%ive surface 402. The various elenents
listed that Q%'HY%"E'QMO@FES&%@ gyliieneatial and remener madelidenang 400 are

i nterconnected using sol der 410, conductive epoxy 417 or other nmeans 20
wel | lknodecauplemeormected internally within an integrated circuit in order to filter and

protect the integrated circuif power bus. The invention functions without
debilitating ground return EMI or parasitics returning back through the differential
and common mode fiiter and decoupler, which would otherwise affect the
integrated circuit. Other advantages are in the elimination of multiple external
15 and/or internal decoupler capacitors that have been needed in the past. The
prior art has required decoupling capacitors both on the outside and inside of the
integrated circuit package or substrate.
The present invention consisting of the differential and common mode
filter and decoupler internally connected to the power bus lines of an integrated
20 circuit makes up a single unit that handles and/or conditions all energy sources
required by the load demands of an integrated circuit through a single point of
conditioning. The invention also provides a reference ground for all power and
return lines, traces or conductors entering and leaving the integrated circuit

package or substrate.

25 In embodiments of the present invention shown in Figs. 14-20, various



The carrier energy conditioning circuit assenbly is created when a
differential and common ngde filter, of the type shown above or of
variations incorporated by reference, is used in any application 27 0CT 2003
conbi nati on of the specific elenents that can be assenbled on, into or
within an energized, electrical circuit 25 system The addition of the
differential and common node filter to ¥he existing 2 7 GET 7053 33

circuit Wiﬁ@@ﬁiaﬁaHﬂi&gﬁpﬁh%éaéﬁ rasﬁ%reg%gt iﬁySt m _The electrical circuit
|
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to receive conditioni ng. These can consist of single or m xed el enents,
such as, 9nditiesing cirguibassemblyr ahes substeste canigres tygioalflugizeiesof 1 any ot her

el enent that can be electrically charged. The invention consists of a
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Sources connected to the system ground, chassis ground, etc. The combination of the
layered architecture and carrier can dissipate and/or accept energy in a balanced
manner from the circuit , acting as a central energy source or reservoir through
multiple conductive pathways. When the differential and common mode filter
15 attached to an external conductive area or ground, the external conductive area
or ground areas are extended, effectively shielding and enveloping each
differential electrode and the effectiveness of the overall conditioning functions
are enhanced. The undesirable signals (noise) or transients can dissipate over a
broader surface area of the extended conductive area or larger external ground
20 plane. The differential and common mode filter can be attached to the carrier on
top. on bottom, or imbedded within the carrier as discussed below.
Referring now to Fig. 14A, a top view of an integrated circuit 220 is shown.
The center area of integrated circuit package 220 is typically covered with a glob

sealant or a substrate cover as is commonly used in the electronics industry, to

25  electrically insulate and protect the integrated circuit components. This top cover
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i m ductive 10 |l ayering or doping, e

B R e TR NG T

pl ane may ! d, etc. The combination of the |ayered architecture

ground, CQ§PS|S round, etc.

and carri €f" BEnSTHWR hat@nsRalrs: paltaremn tednpysuriace dfahanesder m.nqﬁef rom
the circuit , acting as a central energy source or reservoir throug

tci ' @Bt - ilter
i pl e COREOKIGHY O Hae buaytsacedia? ane 18uffrevigttd 8hnddhiBABIOAIRIRCE
rlnél Eatlt Itoached to an external conductive area or ground, the externag

conduct i Vi eatoghe appogitewudrent #lasy t@:?@qﬁi@&?@ﬁa@% e%ﬁjsyt?é%eesi%%la% %fnd

envel opi ng each differential electrode and the effective

htiwenit bi - undesi r.abl e si gnal s
(noi ¢) or t1anet ents can e SRtagli BAMBRE Wi e P1ESalBleian Rorok ne

1 oront e BENRURR Slocel 1F by T BE Al edoreal cabiseaces havingots
degree traces result in a reduction of noise reflections and ground bounce when
compared to concentric traces having 90 degree trace turns, such as in a square
or rectangular configuration. In the same manner, concentric circular or elliptical
bus traces will result in a greater reduction of noise reflections and ground

15 bounce than concentric traces having 45 degree trace turns.

Still referring to Fig. 14A, a plurality of oads 188 are connected to traces

182 and 184 by bond wires 190, jumper wires, or other conventional
interconnects used in the electronics industry. The bond wire 190 lengths are
kept as short as possible to reduce stray impedance. Loads 188 are

20 representative of internal loads of the integrated circuit 220 and comprise the
vaﬁousﬂnmﬂonsanddevmessuppodedbythehﬂegnﬁedchcuw Loads 188 are
typically connected by bond wires 190 to leads 223, which surround the
perimeter of the integrated circuit 220. The loads 188 are symbols which are
shownonthetopsuﬁaceofﬁmleadhanmfbrconwnunmaﬁonconvenmnce

23 Ground plane 186 comprises three regions; a ground trace 222 that is



top, on bottom or inmbedded within the carrier as discussed below
Referring nowto Fig. 14A{ a top view of an |ntegrateq circuit 220 is

shown. The center area of integrated circuit package 220 is typ'canVU%TZM3
covered with a glob sealant or a substrate cover as is comonly used

the electronics industry, to 25 electrigally I nsul ate and protect the

I ntegrated circuit conponents. This tog cover 2 7 OCT 2603 35 has been

removed ta@ncentit withandrindstoeenbustResatondand 1 ey En%ﬁ%@%r%u%éoare%m ch
conprises a novel substrate carrier 180 attached to a siliTon die (not

shown) 0f224 that sttregnes etk 6LletHidst blatracs 13U %g\gdaﬂémn%r:?‘l?ﬁﬁj%% ofE2et: "

Carrier substrate 180 has a power bus trace r et

and a grQHQﬂsFﬁu@Rﬁmﬁ%@Wiheﬁn@%F@ﬁ%}Wé@a% iég,ﬁ' Lﬁﬁ%éato %g q,rsé,‘{é%f‘tcgrﬁf

the carrier 180. Bus traces 1

: rier 180. The copcentricity of the bus traces
S5 o' LR St B ) B SRIEE TS o Papacoie
! . h, t he bus aces us traces 182 an are shown in a
concent r I BILBE I A eges 1b0RTE1afe T e coeruciveeutaces pbtheobugo |1 f ed
to a particul ar sqape, it is recognized that concentric bus traces having
45 degri@cﬁﬁ &ds 188 supteledtrigallesrnraratad fosmrgrbead medhe d BB dsopa e agFnd
bounce when co?g%red to concentric traces having 90 degree trace turns,
]

such as ©of thesy eofcaubstretaamjtibanBﬁpwhiogturétg@mrajlmc@ﬁ@arﬁﬁgevi{mﬂﬁ@er,
concentric circular or elliptical bus traces will result in a greater
reduct i obusftraveissk8 2, di8ldect i ons and ground 15 bounce than concentric traces
havi ng 45 degree trace turns. Still referring to Fig. 14A, a plurality of

| 0ads 188 ar o TomdRaeictdnd ditibh 3 ifidhtaNnd BAriNoR WG4 RES 2490 o P

wires, or other conventional interconnects ?Sas e Cesibl e to
Ir ggﬂzﬁ}er é"[t)ygst%ic%%ggig’%ﬂé&?éggggg%@@re?rﬁwin&?%pace of pRYSicars&paration
between them. The integrated circuit package is designed such that multiple
power entry points are reduced to one pair of power entry pins 82 and 83 which
are connected to the traces 182, 184 by bond wires 190 or other conventional
interconnects. Differential and common mode filter 200 is located in a
15 predetermined position as close as possible to power entry pins 82 and 83 which
also corresponds to the predetermined space of physical separation between
traces 182 and 184. Th.e single power entry portal represented by pins 82 and
83 and the proximity of the filter 200 to the power entry portal reduces the noise
that can enter or exit the integrated circuit and interfere with circuitry both internal
20 or external to the integrated circuit package.
Ground areas 222, 224, and 226 are interconnected by a single point
ground area 228 (see Fig. 14B) which is located directly beneath the differential

and common mode filter 200. The ground layer 186 of the carrier substrate 180

in combination with the positioning of the filter 200 in proximity to the power entry

3]
n

pins 82, 83 results in isolation of noise generated by the integrated circuit



20 representative of internal |oads of the integrated circuit 220 and
conprise the various fungtions and devices supported by the integrated
circuit. Loads 188 are typically connected by bond wires 190 to | eads(PRAN)
whi ch surround the perineter of the integrated circuit 220. The | oads 188
are synbols which are shown on the top surface of the lead frane for
communi cati on conveni ence. 25 Ground pBane 186 conprises three regions; a

st 1 acBECTI 220 T (e Btertafo Y, 20ch 860N aled lp Abrmiect he

out ernost. bus, trace 184, and an inner ground area 226 that is surrounded
by the iﬁﬁ%H@Bg?ﬂgus trace 182. Gound trace 222 separates and provides
sonme inductive cancellation, cross talk suppression, and line to line 5

i sol ati on of Biéenenyat and esmmaon arepde Blier A¢{ecompdses ifivet difiefemtiat of the bus
traces 182, 184 are electrically separated from ground plane 186 by open
areas ofilectreds hdralse2C, saabat rdifferendial electrd88 ,bandis G0 @ dassaRRIN Y
concentric with the bus traces 182, 184. To allow for insertion of a

di f f €5 engtalndacehdimtive bamide (4, ldiefep20ftededs &ich dPebb§ imsases derand 184
have a predeterm ned space of physical separation between them The

i nt egr at egdsial PO, tTIRAAKEOR00 F S9shteaash m&&ﬁ@aﬁa%@%hghgt RoHIS entry

points are reduced to one pair of power entry pins which are

connect egiffe?eﬁtﬂ%g?é&&% B54ds %ﬁﬁ 2h4 Ao .nrdecﬁﬁ%%%ti%s%ltcgrgfjgﬁrﬁ@%éﬁ nal

i nterconnects. fferentral and common node fi ( a 15
Wi ch - apah S aRREEIARIRE R RS BRER e JBR S o prs LBl at i on
i n 82 URBSS BRISRIRLS BGHIGHURABY oI iodraseh 17 one 18aviervenery
portal reduces the noise that can enter or exit the integrated circuit and
i nt et® er eefigctians iandur ek y Gosemongreppgdiconductive bands 204 are electrically
connected to the ground plane 186 through single point ground area 228 shown
in Fig. 14B. The connection of the common ground conductive bands 204 and
the differential electrode bands 202 and 206 can be accomplished using industry
standard means such as solder, springs, etc., as previously discussed herein.
15 The alignment of filter 200 in paraliel with the loads and the arrangement of the
single layer carrier substrate 180 results in improved decoupling performance.
Referring now to Fig. 15, generally the same top view of an integrated
circuit 220 is shown, except that the orientation of filter 200 is rotated 90
degrees. This rotation requires minor modifications related to the mounting of
20 the filter 200, and the location of differential electrode bands 202 and 206. The
differential electrode bands 202 and 206 are now on the same longitudinal! side
of the filter 200, respectively, instead of opposite sides as shown in Fig. 14A.
The common ground conductive bands 204 are attached to a single point ground

area (not shown) underneath the filter 200 which connects the ground areas 222

25 224, and 226 to form ground plane 186 in a similar manner as described for the



20 or external to the integrated circuit package. G ound areas 222, 224,
and 226 are interconnected by a single point ground area 228 (see Fig.
148) which is located directly beneath the differential and common node
filter 200. The ground | ayer 186 of the carrier substrate 180 in

conbi nation with the positioning of the filter 200 in proximty tol{iel 2003
power entry 25 pins 82, 83 results in 3%olation of noise generated by the
i ntegrate kL U ckage 220 fromthe external circuitry such as,
but not | Fﬁq}t'(;etg %@Poﬁ?rggﬁﬁt ed 2 7 OCT 2093 circuit board. Differential and
common node filhﬁr %go copprises first differential electrode bands 202,
second di f f er ef!QPIRPEE BRBWR A5 slemicteddn Figsd 1dénansh 15, igisnok:dctbatuct i ve
bands 204, all separated from each other by insulated outer casing 208.
The filtefardigrs 180.028QAhedd bmat leasttie size of 8k imtedratdthtirélie2p0 Sk
differential el ectrode bands 202 and the second differential electrode :
bands 206cowsingtsn as nattedlow shbak eurtenel 1d &8s BaeR ohieanshitBdntpeconnect

the individual traces and conplete the circuit pat Cont1 nul y oftraces

182 arl Liforendyorsad 1HensidgnBaULEPeonGRETAR ALk SoNduct | ve bands

204 are electrically connected™to oun W single

I nt d ' | . Ih ti f ot
G oundconuct | 15 "Base S0 ey Bus ot ald Y Bhbe st itae 202 and
206 ' US| ' t t andar d h | der,
cpri ngs, CEERERh 5IEAHT el 8l B i e evelsl oofes s gt coft o |t er

200 in p |1el w.th the | oads and the arrangenent of the single |ayer
Z%E%H F?'Qf‘e"‘%‘féd’fﬁe%ﬁﬂ IEE SHBRS Y3t <Rfkig oMBLbRYIRg apeower buntrace 182

carrier

Referring now to Fingl. 15, generally the sane top view of an integrated
circuit 2326j P LeWiR RNS teacee A4 eitachedio aitop sudeatetharkof.i AtgouR@@larse r ot at ed
90

10 186 is attached to a bottom surface of the carrier 280 as shown in a front Cross-
sectional view in Fig. 16B and side cross-sectional view Fig. 16C. A plurality of
loads 188 are connected to traces 182 and 184 by bond wires 180, or other
conventional interconnects used in the electronics industry. The loads 188 are
internal microprocessor and/or integratéd circuit loads representing the various

15 functions and devices supported by the microprocessor and/or integrated circuits,
and are typically connected thereto by bond wires attached to leads, which
surround the perimeter of the integrated circuit (not shown). The loads 188 are
shown as symbols on the top surface of the carrier for ease of understénding.
The traces 182 and 184 are shown in a concentric pattern on the top surface of

20 the carrier 280. The concentricity of the traces 182 and 184 provide a
cancellation of inductance due to the opposite current flow through the bus
traces, as previously discussed.

As in the previous embodiment, differential and common mode filter 200 is
located in a predetermined position on substrate carrier 280 as close as possible

25 to power entry pins 82 and 83 and at a predefermined space of physical



degrees. This rotation requires mnor nodifications related to the nounting
of 20 the filter 200, and the location of differential electrode bands 202
and 206. The differential electrode bands 202 and 206 are now on th 7dﬁhdw3
| ongi tudi nal side of the filter 200, respectively, instead of opposite
sides as shown in Fig. 14A. The cormng3 round conductive bands 204 are
attached to a single point ground are E?not shown) underneath the filter

200 whi chseparation betleeqreachtbfane &acd2d8224nd284. I @%@_?tpgjo%%r gpétg%ound

plane 186 in a simlar manner as described for the 27 revi ous

enbodi menportdilre PN EO by HMB2 UndEPEREAe P%ﬁﬁ@-o&#ﬁéfﬂﬂ?g@@a?gﬁ%i S noted

that carriers 180, 280 Should beat |east the siz he™i d
circuit 2&9.‘,' ' | t Ll o eak currents to couple
back on the 'férlt %gtﬂ Rgﬂ?%égdg&ggﬁgéére%net @r”@é%ee@‘azga{‘ﬁéﬁ%m? ‘3%"?363 ener gy
condi tiony ' Lt ly. T ower bus 182 return bus 184 and
ground p%@rﬁggc @g@'ﬁéﬁgﬂjﬂﬁéa@e‘ﬁnﬁﬁ? [ECY rb%‘?‘ 'alaseat ane esteraaltodhent

| evel to Fig. 16A, a top plan view of a carrier substrate

. Referrjng .no
280 is sHB rﬂ%\?’iﬂb"”\é\‘%ﬁ@g%us trace 182 and a return bus trace 184
attached to a top surface thereof. A ground plane 10 186 is attached to a
bot t om sur f acPfereniéal emnd ¢ennreomadeditenz00ris arientet og tios sarrgectdoonal  vi ew
in Fig. 16B and side cross-sectional view Fig. 16C. A plurality of | oads

188 are cammebbbthe first differsntii@iZlectebdeBBabys DORGNE theSsekdpd differial
conventional interconnects used in the electronics industry. The | oads 188

are int eslaalrodd banps QO6SAT baatLBRed i ﬂﬁiéﬁ@é’o?iﬁé’ﬂb&eé 98IBILPILREN | NO
the various 15 functions and devi ces supported by the m croprocessor and/ or

i Nt egr at ashriieet tHe Mdividial tA@ st E&hgbété?ﬁ@‘éﬁ&ﬁg B%Df.rﬂnQ ﬁ?éb’?%q@&gm‘&'ﬁ

S
attached to | eads, which surround the perineter he i cuit

E; g(r)'; ilgt‘o}’&gndggggeg ﬂﬁ% g@%g%r%;%?%tgiEQWc&?neS&gg % e Brc;[uhn% E)I%Resjfﬁt‘ar By Sy the
192 as shown in Figs. 16B and 16C. Via 192 is a small aperture formed in the
surface of carrier 280, which is disposed through the body of carrier 280 to
provide an electrical connection to ground plane 186 on the bottom surface of
carrier 280. Although not shown, via 192 includes thru-hole plating to provide the

I5  electrical connection. The connection of the common ground conductive bands
204 and the differential electrode bands 202 and 206 can be accomplished using
industry standard means such as solder, springs, etc., as previously discussed
above.

in another embodiment of the invention shown in Fig. 16D, carrier 280

20  alsoincludes an insulation layer 194 attached underneath ground plane 186.
Insulation layer 194 can be made of any predetermined insulating material, such
as that of the carrier 280, or of a non-conductive epoxy. The insulation layer 194

prevents electrical connection to the silicon die when the carrier 280 is

assembled onto other components within an integrated circuit package (not

25 shown).



182 and 184 are shown in a concentric pattern on the top surface
Ipezgr?ﬁgscarrier 280. Thée concentricity of the traces 182 and 184 provide
‘a cancel lation of inductance due to the opposite current flow thrigugti (0%
bus traces, as previously discussed. As in the previous enbodi ment,
differential and common node filter 200 is |ocated in a predeterm ned
position on substrate carrier 280 as cl¥5e as possible 25 to power entry

[ 82 d 83 ' - | C 2 7 T 2003 39
Ceparation betwean oesp o ent %Q%?”?@@ﬁ‘i‘ﬁ%fgﬁ%‘%?iéé.anﬂ @ﬂfﬁalo%g?e% oy
t ' d t roxim ) e fi _
Phe ~power Snry aerdbthoSyBeat: %%ﬁsﬁgﬁﬂh ?ﬁeﬁgmgs@owfa?-@g%@i B 1
I nt eg I ' ioAterfere with the circuitry, bo
external  Pod FEAUST NS 3605 ShER HAiiRa gEvepbLsdiass 162 alachedtomn mode
filter 200 is oriented on the carrier 280 such that the first dlffefentlal
el ectrode hHa Cfggeﬁﬁ?ﬁ' EeluEL Bug trace riéddatshawn embetdedevitindse 2afieran be
attached to the ends of the traces 182 and 184 to connect the individual
trac eg an%l’ot?,scﬁ'i%‘i’ &80 atigesegansuiayepasthestishowmnmnttiggr tRBANHO] m‘).nGNJg;tdu‘ﬁ@ bands

204 are electrically connected to the ground plane 186 by vias 92 as

. : » : he
h i n PRpe.18668 shnwnldGbeldad Within theacamial kuBoestel®) £OR TR hdyer
zufrgce of garrier 280, which is disposed through the body of carrier 280

to provibEoarthelsecond @er.c@ﬂﬂmhiamnt@%&* W\F%.i @t@%!l&%@}%eﬁnﬁ pottom

surface of carrier 280. Although not shown, cludes thru-hole

plating ttmottlfrﬁ\shd‘@céMtﬁécéhﬁ-ﬁt@ab?@#elﬁgﬂﬂﬁwg?ﬁ giﬂgﬁ,&_" %L{Cftg'hfsquﬂfgaégﬁ ds

comon ground conductive bands 204 an nt'ia
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sol der, springs, etc., as previously di ‘
10 are also connected by bond wires 190 to vias 196 which provide an electrical

connection to the imbedded return bus trace 184 on the second layer as shown
in Figs. 17B and 17C. Since the bus traces 182 and 184 are on different layers,
the traces are aligned directly over top of each other to provide enhanced
cancellation of inductance due to the opposite current flow through the bus

15 traces which are the same size, shape, and length.

Referring back to Fig. 17A, filter 200 is attached to the top surface of the
carrier 380 in the same manner as described in relation to Fig. 16A except that
the second differential electrode bands 206 are connected to return bus 184 by
vias 196. Although not shown, the vias 196 are offset from the return bus 184,

20 The vias 196 are electrically connected to return bus 184 by electrical extension
connectors (not shown) positioned between the return bus 184 and via 196. The
offset allows the busses 182 and 184 to directly lie over top of each other on
different levels without having the via 196 of the return bus 184 coming straight
up through the carrier 380 and into the power bus 182. Additionally, power entry

25 pin 82 is also electrically connected to return bus 184 through a bond wire 190



I n anot her enbodi ment of the invention shown in Fig. 16D, carrier 280 20
al so includes an insulation |ayer 194 attached underneath ground pl ane 186.
i nsul ation |ayer 194 can be made of any predeternined insulating netkfglalfl]
such as that of the carrier 280, or of a non-conductive epoxy. The

i nsul ation |ayer 194 prevents electrical connection to the silicon die
when the carrier 280 is assenbl ed ont &lot her conponents within an

i nt egr at esbreectdd fo @&Fékﬁ%tf‘éﬂ%xt@@d@Bem)throéﬁgth%aérﬁgpﬁa rAéQurn} tﬂ.&$iﬁ her

enbodi mrent of the invention, bus traces 182 are on di " layers

o e Subs{ R gl B AR OB oo T AR "

of carrier substrate 380 is own havi n

top surf f trace 184 is. shown enbedded wi.thin the
carrier gﬁgt?tggﬁ bﬁ?‘éﬁ%@oggw'&%g’@n@ RHIgyent éﬁgglsr'ﬁét?o%’i‘ﬁﬁrh%”itﬁ thegdicon7s and
17C. A gr ungxg Rj,ane 186 E%a(i.shown enbedded within the carrier substrate 380
at a thi (@F MRENeLaTEGE 38R isasssablesy@o olken ¢rrppapents willyiatha o4 i s
optionally attached to a bottom surface of the carrier 380. Returning now
to Fi g 17Medeatpd giravit dpckege daeksshovey). arfegcbrbetioed @ argrswesctionsl vieace 182
by bond wires 190. The | oads 188 10 are al so connected by bond wres 190 to
vi as 196 sithilahtogrigvi ¢l that albeshoixsabottiog feeri1®T éwertthe tbpletded gret urn bus
trace 184 on the second |layer as showmn in Figs. 17B and 17C. Since the bus
traces 182rrerd38B4 are on different |layers, the traces are aligned
directly over top of each other to provide enhanced cancel |l ati on of

i nduct ance dugn bOukHRgr BRRIiRNEYhER tinféﬂtigﬁ\_'w%@qtavﬁbotiéggg@dg@@gaggi

whi ch are the sanme size, shape, and |en errrng
ey 230 BRI U5t SRR LRy SBRGOEBRal 1 =or
10 electrode bands 202 and 206 of filter 200 are connected to power bus 182 on a
first layer (on the top surface of the carrier 480) and return bus 184 on a fourth
layer, respectively, by vias 196 extending through carrier 480. Common ground
conductive band 204 of filter 200 is connected to the ground plane layer 186 by
vias 192. Loads 188, although not shown, are connected to the power bus 182
I5 by bond wires 180 in the same manner as in previous embodiments. In this
embodiment, the ground plane 186 is between the power bus trace 182 and the
return bus trace 184. Vias 196 from the filter 200 and the loads 188 must extend
through apertures in the ground plane 186 to electrically connect to the return
bus trace 184. The vias 196 are electrically insulated from the ground plane 186
20 by insulating band 208 surrounding the interior surface of the apertures of the
ground plane 186. Ground separation obtained by positioning of the ground
plane 186 between the power bus 182 and the return bus 184 results in
improved suppression of cross talk and other parasitic effects. As in previous

embodiments, bus traces 182 and 184 are on different layers and are aligned

25  directly over top of each other to provide enhanced cancellation of inductance



the second differential el ectrode bands 206 are connected to return bus 184
by wvias 196. Although not shown, the vias 196 are offset fromthe return
bus 184. 20 The vias 196 are electrically connected to return bus 1§§éﬁ¥

el ectrical extension connectors (not shown) positioned between the trZ803
bus 184 and via 196. The offset allows the busses 182 and 184 to directly
lie over top of each other on differenat |levels wthout having the via 196
of the return,bus 184. com n traj ght p through the carrier 380 and into

3 Bt fiow thisiigh

the powePUUS 1182PPRI CHERRT flgw SthYs BBCRS Whiph are thessprepsize.i cal | y
connected to return bus 184 through a bond wire 190 2 7 OCT 2003 41

connect edN@BeANG N8B t hat extends down through the carrier to return bus
184. Referri ns:l now to Figs. 17B and 17C, insulation |ayer 194 is attached
on the bottormheutiffatantial andomemofgfode filteekanbeehegtsécial iBORAREL I on to
the silicon die when the carrier 380 is assenbl ed onto other conponents

wi thin t keristions bgthadtesiecan¢ i tomatdiig ownral pABAWANd Eb%nt%@lié&@dﬁs,a
cross-sectional view simlar to Fig. 17B that al so shows potting layer 187

over $hepraBosyy frrehoiated REFdif by 38ferchBed A R et R y3goun [N Fi g.

18, filter 200 is e on a °“secon ayer wthin e substrate carrier

480. Fi - second di i ; bands. 202 and 206 ,0f fil
450 P Bl AR S L Bonl S RS TSR BBl L
th i er. 480). and. r.et 184 fourth . respectively, b
e L e
Loads 1889 1%&36@1‘“%8{3%%)” %&Wﬁﬁcf%a@%eﬁﬁ@rmﬁmn%dsﬁlmgismeby

bond wires 190 in the same nmanner as in previous enbodinments. In this
embodi meiicatipROf dirgh ditierandinbelegbore bandackiRA. R Atbaed second dierendal and t he
return bus trace 184. Vias 196 fromthe filter 200 and the | oads 188 nust
extehd electrode bands 306A, 306B, which are located diagonally from each other,
respectively. Common ground conductive bands 304 are separated from first
and second differential electrode bands 302 and 306 by insulating material 308
as in the previous filter embodiments. Shielded twisted pair feed through
differential and common mode filter 300 comprises a minimum of a first and
15  second differential electrode plate 312 and 316, respectively, and a minimum of
three common ground conductive plates 314 as shown in Fig. 19B. The plates
312, 314, and 316 are stacked and insulated from each other by material 308 as
in the previous filter embodiments.
Referring now to Figs. 19C and 19D, which show schematic
20  representations of shielded twisted pair feed through differential and common
mode filter 300 and how it is used to eliminate differential noise. Current | is
shown flowing in opposing directions through first and second differential
electrode bands 302A and 306B, crossing over each other, and flowing out

through first and second differential electrode bands 302B and 306A. The

25  crossover point of the current | acts as a line to line capacitor while the common



t hrough apertures in the ground plane 186 to electrically connect to the
return bus trace 184. The vias 196 are electrically insulated fromthe
ground plane 186 20 by insul ating band 208 surrounding the interi or f ﬁF
of the apertures of the ground plane 186. G ound separation obtai%gaﬁgfﬁ
positioning of the ground plane 186 between the power bus 182 and the
return bus 184 results in inproved supPression of cross talk and other

iti is. j ' : i J 182 184
b’ o £ o1 Cond(Ee oréind BIte SMRiDdviRRIRE BEbRnd SURALIGS T eliferniie bl 10°
provi de %@%88?0@3{%# ation of inductance 2 7 OCT 2003 42 due to the
én

opposite curr hrough the bus traces which are the sane size,
shape, and | ength. i fferential and common node filter has been
presented in n&hél'g ;{Qﬁr g'lel &'ﬁ%’ :ﬁm 1§ deRictedariconiasanpiains 3 bndth.ident s and
pat ent applications 5 previously incorporated herein by reference. A
furt her e‘grb%dﬁﬂﬁﬁaﬁtECb’pd?rmatﬁﬁ&@mNiﬁmeaﬁh isandwidhedzescamvann gtdwd of t he
filter previously discussed. Shielded tw sted pair feed through

di f f erSent¢anduntide pbrtas 3 1dode Faltaday @Qe configuoation. nTh&icgrreh®Ais Jisvn
difference between this filter 300 and earlier presented filters is the

| ocat i on fedwihgris bpgobitedestiiens trecgh due ditfenetsti @lfstrodfe?Ratsy] N6 QRS
differential 10 el ectrode bands 306A, 306B, which are |ocated diagonally

f rom eachhetdiphmonr§608AE ConaLitiveorRIaN3 94 %%@I&@MI?E@PS%%@@%ﬁM e

separated fromfirs and second differential elect 2 and 306

tui sted paro i SEhen s dRbroffey bibckieRe B Beed WSl B R R 500 ™ © °°
312 ana B0 ORBATHE OGBS it BT RO enER e Boman or ound conduct | ve
e TR 25 BTl BAEEy TR g St B Schorate 10 0@ ke

representations of shielded twisted pair feed through differential and common
mode filter 300 and how it is used to eliminate common mode noise. Current | is
shown flowing in the same directions through first and second differential
~ electrode bands 302A and 306A, crossing over each other, and flowing out
15  through first and second differential electrode bands 3028 and 306B. The
crossover point of the current | acts as a line to line capacitor while the common
conductive ground plate 314 provides line to ground capacitors on either side of
the crossover point.
In Fig. 18F, the filter 300 is again depicted as coplanar plates 312, 314,
20 and 316, with electrode plates 312, 316, each sandwiched by common ground
conductive plates 314 in a Faraday cage configuration. The current | is shown
flowing in the same direction through the differential electrode plates. Note that
the common ground conductive plates 314 are electrically interconnected, but
insulated from the differential efectrodes as has been disclosed in filter

25 embodiments previously incorporated by reference herein.



in the previous filter embodi nents. Referring nowto Figs. 19C and 19D,

whi ch show schematic 20 representations of shielded twi sted pair feed
through differential and cormon node filter 300 and how it is used to
elimnate differential noise. Current | is shown flowi ng in oppodilngfT 2003
directions through first and second differential electrode bands 302A and
30613, crossing over each other, and f 19w ng out through first and second

differential ‘R@'W'WQOWC*&?.&O?@“«?‘?@'B?’9@@20@?%@%@@%@0%@@8%9&% 2t he

current | acts as aline to lNne capacitor while t 003

43 d | i rOu] | . r L t.Qrs_on
e ther siSUsh dfiErIR sAUT oMol AL THe 50041 SRR b 64T TR oficy . od
| an ] : 31 wi,th el ectrode plates 312, 316, eac
andw el Bkt Gasiate S it Ao inis s doh biEn ey ehanitisoedss ©
fi tion. T L. 1 is,.show | owi ng in opposite directions
b ough. CHEUGPREERGRLZAIWED 8doP SRilgliag layer HgRderaiPd BrreveahpowerPaand
conductive plates 314 are electrically interconnected, but insulated from
the dPff dreet32 aad setuobes tearendd6 sebricing detlessaldoads f BB tharougsnbanti ment s
previously incorporated by reference herein. 10 Referring now to Figs. 19E

and 19F, wiresctOG mbichs stecoannacted ép et 89 isumrsuntingtthel pketnéair sif eide pai r
feed through differential and conmon node filter 300 and how it is used to

el i m nat éntegrated ciredit package 3201 Téwtbus irdcesBRIN3ES avd BHOWR 49'€0/& ric
directions through first and second differential electrode bands 302A and

306A, cr i ' ;i second
1 or onty o QM SRGUs RalcoRion SORNGERLE it hBEbdsIERuARR Do

current lgdfitodsh the blS teRes! MotSARACIHEN addl 484 145 SUTB hected to vias

10 196 at the center of the integrated circuit 320 in a manner that the connecting via
196 to each respective trace 324, 326 are positioned diagonally from each other
for connection to shielded twisted pair feed through differential and common
mode filter 300.

Turning now to Fig. 20B, a cross-sectional view shows shielded twisted

15 pair feed through differential and common mode filter 300 embedded within the
integrated circuit 320 and positioned on ground plane 328 at a second level and
connected to the bus traces by vias 196 which extend vertically down from the
bus trace level, through ground plane 328 to the bottom surface of the integrated
circuit 320. At the ground plane 328 level, the vias 196 are electrically insulated

20 from the ground plane by insulation 330 as best shown in Fig. 20C. As with the
previous embodiments, the integrated circuit package is designed such that
multiple power entry points are reduced to one pair of power entry pins (not
shown). The shielded twisted pair feed through differential and common mode
filter 300 is located in a predetermined position as close as possible to the power

25  entry pins which also corresponds to the predetermined space of physical



conductive ground plate 314 provides line to ground capacitors on either
side of the crossover paint. In Fig. 19F, the filten 300 is again depicted
as coplanar plates 312, 314, 20 and 316, with el ectrode pl ates QQQMJSﬁBS
each sandw ched by conmmon ground conductive plates 314 in a Faraday cage
configuration. The current | is shown |l owi ng in the sanme direction
through the differential electrode plates. Note that the common ground
conduct i yeparhtior dedddentmces 24r archBR§, whickrin dhisemtaeaple isishownsatltaged from
the differential electrodes as has been disclosed in filter 25 enbodi nents

previ OUSbe’ntbﬁéﬂﬂ'@ifn@é@étéd’cTr@iiﬁBE@,PﬁtHWgﬁi iNis Aot dint¥ell 2093 attbuldief erri ng now
to Figs. 20A, 20B, and 20C, the shielded twi sted pair feed through

di f f er entj~alin@n ' ' el ;

't o at QgaoRe THEXHRR SRAG i Borahd e ARMIRTBPEEicl dilkSaThi

I nt egr at ' | Ly: e Wt N ,bng lLayer 322 r ved to
revegl p HﬁbﬁgﬂthFg@%@ﬁ%fH%Q%H“PE?U%Hagﬁﬁe{§§b35§@%98 r@@%ﬁd“ﬁﬁggrnal

| oads_188 f hroygh bond ires 190 which are conpnected to | eads_ 319

surr sunatadceRdng armatal sse at chagpapLeNL e DIe0Tpleskeit 5320 amHe bus
traces 324, 326 are shown as concentric squares which provide a

cancel | atterfererwith dig tefnawingeirewtry heotb pplesnaloramersal to theowtagratatgh t he
bus traces. Note that the traces 324, 326 are connected to vial 10 196 at

t he cent eircwof padleagent egrated circuit 320 in a manner that the connecting
via 196 to each respective trace 324, 326 are positioned diagonally from

each other fO¥heepones plant istalshishbAfdvitin ik exB naktendingtdvrivaahfrom
differential and comon node filter 300. Turning now to Fig. 20B, a

Cr 0SS- Segd odahd\iIgHe 328w tRBIRIERHsthed Bfthelintdifthled SRt IBPUFRe

differential and common node filter 300 enbedded Wthin the 1ntegrated

circiyt $aQ ReRAsibih YL plnRUYE B BI%0ARECRY B XBSRAFgl (2R

shown) if needed for a particular application. Vias 196 and vias 332 are
connected by wire bonds or other conventional interconnects (not shown) to their
respective external connections.
Another related embodiment is shown in a cross-sectional view in Fig. 21.

t5  The main difference between this embodiment and the embodiment shown in
Figs. 20A-20C is that shielded twisted pair feed through differential and common
mode filter 300 is attached to the bottom of integrated circuit package 320
mounted on a printed circuit board 334. Substrate cover 336 is shown displaced
from the integrated circuit 320 to reveal internal loads 188. The bottom of the

20 - integrated circuit includes a ground substrate layer 338, which is electrically
connected to ground plane 340 on printed circuit board 334 through ball grids
342 or other conventional interconnects and vias 344 extending through printed
circuit board 334. Common ground conductive bands (not shown) of shielded
twisted pair feed through differential and common mode filter 300 are attached to

25 ground substrate layer 338 by solder or other conventional means. Bus traces



connected to the bus traces by vias 196 which extend vertically down from
the bus trace |level, thriough ground plane 328 to theibottom surface of the
integrated circuit 320. At the ground plane 328 | evel, the vias 19@ @QE 00
electrically insulated 20 fromthe ground plane by insulation 330 a 12
shown in Fig. 20C. As with the previ Ok'(?menbOdi ments, the integrated

circuit package is designed such that | tiple power entry points are

reduced 8240325 ped comheqiodro diffiérontial eleclrogé bantiend: sHEWNFHS shidRbd Wi st ed
pair feed through differential and conmon node filter 300 is located in a

pr edet er fisRd PASiddPIhraggls UG eARaIRRRS LG dPridiR MRNMSI0REY Ss" Yo@i NS
whi ch al so corresponds to the predeterm ned space of physi cal 7 OCT
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circuitry, both internal or external to the integrated circuit package.

The gr oud® gPRRCted oy PsUN@RAMAWEG @iy Padaldset shewnsaryinm thentegiatei t he

ground plane 328 to the bottomsurface of the integrated circuit 320. The
10 vi as GBliepatiaget 320.gr ound pl ane 328 to be connected to external ground
(not shown) if needed for a particular application. Vias 196 and vias 332

are connect edltishowid alsbdrelevidenbtHa usimmrentiffersaitial ahdrepmmentiogaot shown)
to their respective external connections. Another related enbodi nent is

shown i nfilere! 86 SoRffire@M@khe ifwriiftehsWe asbectsl&f dh@bimng dlidréer ence bet ween
t hi s enbodi nent and the enbodi nent shown in
10 components found in the prior art, provides an easy and cost effective method of
manufacturing. Because connections only need to be made to either end of
electrical conductors to provide a differential mode coupling capacitor and two
common mode decoupling capacitors, time and space are saved.
As can be seen, many different applications of the differential and
15 common mode filter architecture are possible and review of several features
universal to all the embodiments must be noted. First, the material having
predetermined electrical properties may be one of a number in any of the
embodiments including but not limited to dielectric material, metal oxide varistor
material, ferrite material and other more exotic substances such as Mylar film or
20 sintered polycrystalline. No matter which material is used, the combination of
common ground plates and electrode plates creates a plurality of capacitors to
form a line-to-line differential coupling capacitor between and two fine-to-ground
decoupling capacitors from a pair of elecfrical conductors. The material having

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

25 features such as over-voltage and surge protection or increased inductance,



Figs. 20A-20C is that shielded tw sted pair feed through differential and
common node filter 300 ifs attached to the bottom of integrated circuit
package 320 nounted on a printed circuit board 334. Substrate cover 336 is
shown displaced fromthe integrated circuit 320 to reveal internral 00To0%
188. The bottom of the 20 integrated ch;cuit I ncl udes a ground substrate

| ayer 338, which is electrically connected to ground plane 340 on printed
circuit pesistanggdor dicomdhinatidn ofjall ttee aBawe=.or ot her conventi onal

i nterconnects and vias 344 extending through printed circuit board 334.

Conmon  gr ound Sezoddgin aieehtodiménrt wREmeR shekndH rijtdee nﬁerEF tﬁgp%gésf f eed

through differential and comon node filter 300 are attache dr ound

bstrat ' . t 2 7
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and the dj ential electrode band attachnents are electrically insul ated
fron1€rog%éééﬁﬁQFﬂﬁ¥%??ayer 338 by 5 insulation 330. Interconnects 346 and
348 extend do rd fromyvias 196 and are connected to a single power
entry portal \(Ifﬂ\ga AfHRY ke Mg geendifosguatiwiplates suroupdiogdhe 320. |t
shoul d al so be evident that using the differential and conmon node

filters, cagbimtivarefa centengondnetive platmand @ pls ity of cdnduativierdlagtredess et e
10 conponents found in the prior art, provides an easy and cost effective

met hod ofmayremefmmieyed tugproBeteaars nareaset inhensntatbundedd $rgbelisapstié®
either end of electrical conductors to provide a differential nobde

coupl i ngaespand ao?araddytmge-fmersrm?stmda_a@ﬁu@aimtg.m@@ikibﬁéﬁeorhhp and
space are saved. As can be seen, many different applications of the

di f By engicandagshduztioe praes Bafed eirighlyed with bAG1D1Re 3hfbdfishil EngRA " evi ew
of several features
and is fully contemplated by Applicant.

Fourth, the differential and common mode filter structure has the ability to
balance its own electrical characteristics and to effect a cancellation of internal
inductance attributed to it's structure thus preventing performance disruption of

I5 the electrical circuit system line conductors.

Fifth, the portability of the differential and common mode filter allows
insertion into sub-electrical systems that mate with main electrical circuit system
such as, but not limited to, integrated circuit carriers, integrated chip modules,
system interposers, connector embodiments or any other sub-electrical systems

20 that are subsequently mated to larger or more sophisticated electrical circuit
systems.

Finally, from a review of the numerous embodiments it should be apparent
that the shape, thickness or size may be varied depending on the electrical

characteristics desired or upon the application in which the differential and

25 common mode filter is to be used due to the physical architecture derived from



universal to all the enbodi ments nust be noted. First, the material having
predeterm ned el ectrical .properties may be one of a nunber in any of the
embodi ments including but not linmited to dielectric material, netal 06kiZilé
varistor material, ferrite material and other nore exotic subst ances such
as Mylar filmor 20 sintered polycrystalline. No matter which material is
used, the conbination of common grount pl ates and el ectrode plates creates

a_pl U al 1Yo phn GAPRAI bOESmIon bRMdard E%’cﬁ@g%iﬁgﬁegifferen“m coupl i ng

capaci tor etvve n and t wo ne=t o- groun g capacitors froma pair

of electrical ial | ect operties wll
vary the capaC| Qéﬁﬂeéﬁpg%?dpkgeg&g %lBﬁPai%?iﬁ aﬁ@?@i? g ngu%tr%gw
over - vol ge and sur rotection,or |ncreased i nduct ance, Z 7 OCT 2003 47
resi st ant¥ Prgeeqt Wﬁgfﬂgﬁadﬁ ndescripeddp siptall kpieimdhis is notitodebodi ment s
whet her shown or not, the number of plates, both comon conductive and

el ect r odeongEtechas Being nited to thecpadiceiar llhiﬁ’fltaélwedtbrmsalpmmgad/eTbbgmw&lht s in
paral |l el which thereby add to create increased 5 capacitance val ues. Third,

addi t5 onthiusderooome gpparehtdoitoss skikediratiesan thiatownidusdmbbgicagen®ionaid on of
a center conductive plate and a plurality of conductive electrodes may be

enpl oy edpiefePe® Cntlfodimdnis heasS dah e nn%m%e?g?t nnig%fr@?n ﬁide; Shikgbt on |

area and a Faraday cage-like structure in all |onaI
common 1 with any of the

enbodi rre%ctxgj shomﬁqﬂgﬁﬂd@ig Sgr‘ﬁ&&% it Ef@ g@gh%{%@ Wi cant. Fourth, the
differential and conmon node fllter structure has the ability to bal ance
its owmn electrical characteristics and to effect a cancellation of internal
i nductance attributed to it's structure thus preventing perfornmance

di sruption of 15 the electrical circuit systemline conductors.



Fifth, the portability of the differential and conmmon node filter allows

I nsertion into sub-electrical systens that mate with main el ectrical
circuit system such as, but not limted to, integrated circuit carriers,
integrated chip nodules, systeminterposers, connector enbodi nengs$ (o1 76mY
ot her sub-electrical systens 20 that am& subsequently nated to | arger or
nore sophisticated electrical circuit,,_systens. Finally, froma review of

t he nunerous enbodi nments it should b | rent that 'the shape, thickness
or size may be varied, depending on the electrical characteristics desired
or upon tW&ahppFlatRRd 7 in which the differential and 25 common node filter
Is to be used due to the physical architecture derived from2 7 OCT 2003 48
t he ar r angenenin ehecgynoanditipring @randeaient coogeispigat es. Al t hough t he
principles, preferred enbodi nents and preferred operation of the present

i nvention havea breiit Hagifgiddeshsta striréd bf BRERIYand Bheresgyotilizifg Mead;
construed as being limted to the particular illustrative forns discl osed.

They will 5t rent to those skilled in the art that various
nmodi fwcationsh%gu?ﬁg&gg?gpgﬁpéd enbodi nents herein can be nmade w t hout

departing fromthe spirit or sco of the invention as fin by the
appended cl i o, 428 T3 aEvay PRRPIS s AT RaE e R i T 1 SoulieR o
condi tioni ng arrangenment conprising: a circuiit having at |east a source of
energy and an ERNAGY &f the Sirgilt todha enesgyyutiiziag joadof hecitiy: a first
pat hway operabl e as an energy source path fromthe source

a second pathway operable as an energy return path from the

energy-utilizing load of the circuit to the source of energy of the circuit;
10 a conductive area isolated from the first and the second pathway;
and
an electrode arrangement having at least a first, a second, a third, a fourth,
a fifth and a sixth electrode band,
wherein the first and the third electrode band are conductively
15 isolated from the second and the fourth electrode band;
wherein the first, the third, the second, and the fourth electrode
band are conductively isolated from the fifth and the sixth electrode band;
and
wherein the first pathway is conductively coupled to the first and the third
20 electrode band, the second pathway is conductively coupled to the second and
the fourth electrode band, and the conductive area is conductively coupled to the
fifth and the sixth electrode band; and

wherein the first and the second pathway are isolated from one another.



of energy of the circuit to the energy-utilizing load of the circuit; a
second pat hway operable as an energy return path fromthe energy- ut|||2|ng
| oad of the circuit to the source of energy of the circuit; 10 a ddnilcill¥e
area isolated fromthe first and the second pathway; and an el ectrode
arrangenment having at least a first, atgecond, a third, a fourth afifth

and a sixth electrode band-, mhereln the first and the thir rode band
are conddet i vdng enesgy sengitioning 6%99@?&6%@ &E’(&’Wﬁé”%?tﬂﬂ“

band; wherein the first, the third, the second, and the fourth eI ectrode
band areauangameim&luyhersmrapmea‘:romthe fifth and the sixth el ectrode band;
and wherein the first pathway is conductively coupled to the first and the

third 2o el egtploggitpanshieldiey skvandepatdiudingiat leastdifiist, .ebgcardiphrd a 0 the
second and the fourth el ectrode band, and the conductive area is

conducti Yrﬁed/?ﬁ.ragat%g:@ Cgc?roheethaf 4 g&mtlw c'?:!u’ﬂél:l f] 654 LAdtdrand, and

wherein th he second pat vvay re | sol ated fromone another. 27
OCT 2003 50 er 0 angenent as in claiml1, in which
the efectrode? ﬂrf’g E&Eﬁ@ﬂ%% %]gé&)r&cgh%? @éé a plurality of shieldi ng
el ectrodes |nclud|ng at least a first, 0 t hird shiel djng
el ectrode thath %W%Wd@f:%@‘?%%‘@ﬁt’@ﬁe? oﬁ'@ngrsérﬁj?aé?& sand ftg?s?ecé trode
and a second el ectrode; the plurality of shielding electrodes, the first
el ect r odelecinadietare spaceddipast eny ek anethes pycemaigrialt from one another by a
material; the first and the second el ectrode are interspersed within the
plurali ty of the first and the second electrode are interspersed within the plurality of
shielding electrodes;
10 wherein the first electrode is positioned between the first shielding
electrode and the second shielding electrode; and
wherein the second electrode is positioned between the second
shielding electrode and the third shielding electrode; and
wherein the first electrode is coupled to the first and the third electrode
15 band, and wherein the second electrode is coupled to the second and the fourth

electrode band, and wherein the plurality of shielding electrodes are coupled to

the fifth and the sixth electrode band.

3. The energy conditioning arrangement as in claim 1, in which the electrode
20 arrangement further comprises;
a plurality of shielding electrodes including at least a first, a second , and a
third shielding electrode that are conductively coupled to one another;
a first electrode and a second electrode;
the plurality of shielding electrodes, the first electrode, and the second

25 electrode are spaced apart from one another by a material;



shi el ding el ectrodes; 10 wherein the first electrode is positioned between
the first shielding electrode and the second shielding el ectrode; 7amdT 2003
wherein the second el ectrode is positioned between the second shielding
el ectrode and the third shielding el ectrode; and wherein the first

el ectrode is coupled to the first and &he third electrode is band, and

wherein the second e rode is c to the seco

6l ectr ode bandie S SHGHE Roeiad SRATAGe 91 SHPBI Ry O L RSB of
coupled to the fifth and the SIXth el ectrode band. 3. The energy

condi ti oshiglfding elgrj#®st as in claim1, in which the electrode 20
arrangenent further conprises; a plurality of shielding el ectrodes

i ncl udi ng at MWémseéinatherfitst cleskodadis, pasidionedt bietwleami tHedifmgt eheeltdmgde
that are conductively coupled to one another; a first electrode and a

second eleiiioRdeand e é&dﬁn@'éﬁtdldﬁfg slaiebengne! ectrodes, the first
el ectrode, and the second 25 electrode are spaced apart from one another

by a gaterl aI véng:%na%ﬁ\ 5#“6'59?05% baand the second el ectrode are

I nt er Spersed ¥ I ng el ectrodes; wherein the

f t electrod t he f t I I d
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band; wherein the first, the third, the second, and the fourth el ectrode
band ar e copauelivaly Jaalgtershpny the seventhrand dhe ighthneleckedei bant aadethe ode

band and the conductive area is coupled to the seventh and the eighth
el ect r odeohdndjvesardavih eoapled todheiseyenth and thedeighth etegbiode hand;tandf i r st and
the third el ectrode
wherein the first electrode is coupled to the first and the third electrode
10 band, and wherein the second electrode is coupled to the second and the fourth
electrode band, and wherein the plurality of shielding electrodes are coupled to

the fifth, the sixth, the seventh, and the eighth electrode band.

4, The energy éonditioning arrangement as in claim 1, wherein the electrode
15 arrangement further comprises;
a plurality of shielding electrodes of substantially the same size and shape
including at least a first, a second, and a third shielding electrode;
wherein the piurality of shielding electrodes are conductively
coupled;
20 a first and a second electrode of substantially the same size and shape;
the plurality of shielding electrodes and the first and the second electrode
are spaced apart from one another by a material;
the first and the second electrode are interspersed within the plurality of

shielding electrodes;



i 0o band, and wherein the second electrode is coupled to the second and the
fourth electrode band, and wherein the plurality of shielding el ectrodes
are coupled to the fifth, the sixth, the seventh, and the eightH JelEctjipde
band. 4. The energy conditioning arrangenent as in claiml, wherein the

el ectrode 15 arrangenent further conpbises; a plurality of shielding

First o secont om e frotelbdfod? i pButndl BehloeT me Byt Ml el boedRd, O

shi el di n% ellgctrode& igj\r.e conductively coupled; 20 a first and a second
el ect r ode BFANGEIFEHPHRI | y the sane size and shape; the plurality of
shiel ding el ectrodes and the first and the second el ectrode are spaced
apart from onevhgigimhdne isecandwlestrede ig pesitipned bgtween dhe ceonddadrat thede
are interspersed within the plurality of shielding electrodes; 2 7 OCT
2003 S) _ thithsheldinghededtrads; azdect rode is positioned between the first and
the second shielding electrode; wherein the second el ectrode is positioned

betwegn the segeadenidahdaan bl cteétrddl Bang! GREF eptd and
an eighth el ectrodg baﬁd, \/Uhelyei n the fi rst? t heétﬁﬁﬁgéaq}ﬁtéﬁhget@%dﬁ%nd

(D Lour hcEhec gt bRk A SRR el kRBIAUSTLAAD 1B 8 b 20,

t he ei ght ettro € conductive area’i

and the ei h el ectrod and; and erein the first electrode is coupled
fo the.r 4t tn Gofftk e BBt T b use arma ek ribestvanth

el ectrode is coupled to the second and the fourth electrode band, and
wher ei n t3H¥l thegightih glestrods bandi agd el ect r odes are coupl ed to

wherein the first electrode is coupled to the first and the third electrode
10 band, and wherein the second electrode is coupled to the second and the fourth
electrode band, and wherein the plurality of shielding electrodes are coupled to

the fifth, the sixth, the seventh, and the eighth electrode band.

5. The energy conditioning arrangement of claim 1, wherein the substrate
15 comprises a plurality of layers;
wherein the first and the second pathway are coupled thereon a first layer
of the plurality of layers of the substrate; and
wherein the conductive area is coupled thereon a second layer of the

plurality of layers of the substrate.

6. The energy conditioning arrangement of claim 1, wherein the substrate
comprises a plurality of layers;
the first pathway is coupled thereon a first fayer of the plurality of layers of

the substrate;



the fifth, the sixth, the seventh, and the eighth el ectrode band. 5. The
energy conditioning arrangenent of claim1l, wherein the substrate 15
conprises a plurality of |ayers; wherein the first and the seconfl ﬁ@f r}mﬁy
are coupled thereon a first layer of the plurality of |ayers of ?
substrate; and wherein the conductive 8rea is coupled thereon a second

I f th | | |.ay b .. 20 6. T ,
condi t oni ng 40¢ HrGandebwegiSichuBled Ersbh 3 récin Guediot the aipraBLer -

plurality of layers; the first pathway is coupled thereon a first |ayer of
avars B

the pl ur 28Y&§ 0hthg aylesteatgi andhe substrate; 2 7 OCT 2003 53 the second
pathway is coupled thereon a second |ayer of the plurality of [|ayers of

t he subst r at e whardinviherasinductiee aozalisctoupted tiezreds acthindl lagert dfetheqsiugalityni r d

| ayer of the plurality of layers of the substrate. s 7. The energy

condi ti onif Nyers batrgesmbEtraAs. i n one of clains 1-6, in which the circuit is
energi zed. 8. The energy conditioning arrangenent as in one of clains 1-6,
in which the 1o substrate is a printed circuit board. 9. The energy
conditioning arrangenent as in one of clainms 1-6, in which the substrate is

Lo dni ch T RRER G A hbe Pant A T R ENT e et

circuit is energized.

8. The energy conditioning arrangement as in one of claims 1-6, in which the

10 substrate is a printed circuit board.

9. The energy conditioning arrangement as in one of claims 1-6, in which the

substrate is a connector.

15 10. The energy conditioning arrangement as in one of claims 1-8, in which the

substrate is part of an integrated circuit package.

11.  The energy conditioning arrangement as in one of claims 1-6, in which the
first pathway is contiguous from the energy source to the third electrode band;
20 and
wherein the first pathway is contiguous from the first electrode band to the
energy-utilizing load; and
wherein the first pathway would be non-operable as a contiguous energy
pathway from the energy source to the energy-utilizing load without selective

25 coupling of portions of the electrode arrangement to the first pathway.



11. The energy conditioning arrangenent as in one of clainms 1-6, in which
the first pathway is contiguous fromthe energy source to the third

el ectrode band; 20 and wherein the first pathway is contiguous fromthe
first electrode band to the energy-utilizing |oad; and wherein theZfi{istiill
pat hway woul d be non-operable as a contnguous energy pathway fromthe
energy source to the energy-utilizing |l oad without selective 25 coupling
of portions of the electrode arrangenent to the first pathway. 2 7 OL {
1003 12. Jhe er condi t i_oni,ng arrangenment as in one of clains 1-6, in
whi ch ¢ hel 2+ i r She BhefaiesONdIGRIA] AErNOBTIARS 366 Anenel GaEny )6 duiwhich the he
energy-utilizing |oad wthout selective coupling of portions of the

el ect r oddirak pattyeaeis noo-candigususifram that évergy sourcetter thenenhbegysetiizing

pat hway i s non-contiguous fromthe energy-utilizing |oad to the energy

sour ce W lbaduvitiaaltesleotivec otpplinggopofivhti sitheoéletiiode! ftdrigitentfd argenent
to the second pathway. 10 13. The energy conditioning arrangenent as in one

of cl ai merdr dathWagr 8h8 the material is conprised of any one or nore
materials selected froma group of materials consisting of a ferrite

cond 1 oni ng- aTEEb s E2Bh Basftval it dorh@in BB g ererorytiEng
el ect rodg band js positioned directly opposite the third el ectrode band
Wi th  redpRato {he EReray seHsdetapytsrIesibkR counlnOVMpRItANE 1Rl e @brirode

el ectrode band is positioned directly opposite the fourth el ectrode band
wi th respyanganemidodhe second pathwayenent . 20 15. The energy conditioning
arrangenent as in one of clains 1-6, wherein the

10 13. The energy conditioning arrangement as in one of claims 2-4, wherein the
material is comprised of any one or more materials selected from a group of
materials consisting of a ferrite material, a dielectric material or a varistor

material.

15 14. The energy conditioning arrangement as in one of claims 1-6, wherein the
first electrode band is positioned directly opposite the third electrode band with
respect to the electrode arrangement; and

wherein the second electrode band is positioned directly opposite the
fourth electrode band with respect to the electrode arrangement.

20
15.  The energy conditioning arrangement as in one of claims 1-6, wherein the
first electrode band is positioned diagonally to the third electrode band with
respect to the electrode arrangement; and

wherein the second electrode band is positioned diagonally to the fourth

25 electrode band with respect to the electrode arrangement.



first electrode band is positioned diagonally to the third el ectrode band
wth respect to the electrode arrangenent; and wherein the second

el ectrode band is positioned diagonally to the fourth 25 el ectrodd BEHNH))
with respect to the electrode arrangenent. 2 7 OCT 2003 55 16. The energy
condi tioning arrangenent as in one of BBains 1-6, in which the el ectrode
arrangenent is arranged within the plurality of |layers of the substrate. 5
17. An circuit arrangenent conprising: a source of energy and an
energy-utilizing load; a fjrst pathway operahble as an enerqy source path
from t he k%urc@eoene@ﬂe?wﬁeﬁnmﬁ@rransémqnttaé ip R e?‘@@%f‘%:i'Ei"\q’dcmé'&%i of
the circuit; a second pathway operable as an energy return path fromthe
ener gy- ialectrode airapgemaot isf anrarged within thepluiaditysoliayersodf theaupgtrate t he
circuit; a conductive area that is conductively isolated fromthe first and
the second pathway; and an el ectrode arrangenent including; a plurality of
shi el ding el ectrodes having at least a first, a second is and a third

shi el di ng &l eciy efeuit Qﬁhngéﬁ]eq;l{)eghlﬁ)trig}{@lzy coupled to one 20 another; a
first electrode and a second el ectrode;” the plurality of shielding

el ectrodes, t I rst r - " el ectrode are spaced apart
from one anot %Pé%'&aac’f%}%g@f §ﬂ8 a{rh%rg;pg.[hhgﬁgqﬁ% ' second el ectrode are P

i nterspersed within the lurality of shielding electrodes;. and wherein the
1rst - ehect rods T patENh ABR NS VasoAn, FRSToY  SHUTGR Patherom te Solics of

energy of the circuit to the energy-utilizing load of the circuit,
a second pathway operable as an energy return path from the energy-
10 utilizing load of the circuit to the source of energy of the circuit;
a conductive area that is conductively isolated from the first and the
second pathway; and
an eiectrode arrangement including;
a plurality of shielding electrodes having at least a first, a second ,
15 and a third shielding electrode that are conductively coupled to one
another,;
a first electrode and a second electrode;
the plurality of shielding electrodes, the first electrode, and the
second electrode are spaced apart from one another by a material;
20 the first and the second electrode are interspersed within the
plurality of shielding electrodes; and
wherein the first electrode is positioned between the first and the
second shielding electrode, and the second electrode is positioned

between the second and the third shielding electrode; and




second shielding electrode, and the second el ectrode is positioned between
the second and the third shielding electrode; and 2 7 OCT 7003 wherein the
first electrode is coupled to the first pathway in at least a pair of
opposi ng | ocations, and wherein the second el ectrode is coupled tq1t{§ 7003
second pathway in at |east a pair of gfgposing |locations, and the plurality
of shielding electrodes are coupled to the conductive area in at least a

pair of opposiwiereh thechist elestrode. is TeeiplEd euthe st aatwyanhin af leashamaly, in
which the circuit arrangenent is coupled to an integrated circuit. io 19.

The ci r ciftopposimgdienativns anidrwissreirofhecdeioms eleti@®le isteougiled ththerseeondal i s
conprised of any one or nore materials selected froma group of materials

consi sti iheatr lebSt BRHAIF It oppostHE RGBS, BRY &hEaplurdlitR ofasHislim
mat eri al ?ﬂ]%g\paﬁfhe tci rcui tbarran%pe%entgaas i!n one of c?%iurrsllg- 18, li n i ch

the ci rCueiiéc’tg‘o5dea$r 5?@%%%5gd it(? tﬁé'eécmdﬁ%ﬂve area in at least a pair of opposing

5 locations.

18. The circuit arrangement of claim 17, in which the circuit arrangement is

coupled to an integrated circuit.

10 19. The circuit arrangement as in one of claims 17-18, wherein the material is
comprised of any one or more materials selected from a group of materials

consisting of a ferrite material, a dielectric material or a varistor material.

20. The circuit arrangement as in one of claims17-18, in which the circuit

15 arrangement is energized.



