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(57) ABSTRACT 

The present invention relates to an interposer substrate for 
interconnecting betWeen active electronic cornponentry such 
as but not limited to a single or multiple integrated circuit 
chips in either a single or a combination and elements that 
could comprise of a mounting substrate, substrate module, a 
printed circuit board, integrated circuit chips or other sub 
strates containing conductive energy pathways that service 
an energy utilizing load and leading to and from an energy 
source. The interposer Will also possess a multi-layer, uni 
versal multi-functional, common conductive shield structure 
With conductive pathWays for energy and EMI conditioning 
and protection that also comprise a commonly shared and 
centrally positioned conductive pathWay or electrode of the 
structure that can simultaneously shield and alloW smooth 
energy interaction betWeen grouped and energized conduc 
tive pathWay electrodes containing a circuit architecture for 
energy conditioning as it relates to integrated circuit device 
packaging. The invention can be employed betWeen an 
active electronic component and a multilayer circuit card. A 
method for making the interposer is not presented and can be 
varied to the individual or proprietary construction method 
ologies that exist or Will be developed. 
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UNIVERSIAL ENERGY CONDITIONING 
INTERPOSER WITH CIRCUIT ARCHITECTURE 

TECHNICAL FIELD 

[0001] This application is a continuation-in-part of appli 
cation Ser. No. 09/594,447 ?led Jun. 15, 2000, Which is a 
continuation-in-part of application Ser. No. 09/579,606 ?led 
May 26, 2000, Which is a continuation-in-part of application 
Ser. No. 09/460,218 ?led Dec. 13, 1999, Which is a con 
tinuation of application Ser. No. 09/056,379 ?led Apr. 7, 
1998, noW issued as US. Pat. No. 6,018,448, Which is a 
continuation-in-part of application Ser. No. 09/008,769 ?led 
Jan. 19, 1998, noW issued as U.S. Pat. No. 6,097,581, Which 
is a continuation-in-part of application Ser. No. 08/841,940 
?led Apr. 8, 1997, noW issued as US. Pat. No. 5,909,350. 
This application also claims the bene?t of US. Provisional 
Application No. 60/146,987 ?led Aug. 3, 1999, Us. Provi 
sional Application No. 60/165,035 ?led Nov. 12, 1999, US. 
Provisional Application No. 60/180,101 ?led Feb. 3, 2000, 
US. Provisional Application No. 60/185,320 ?led Feb. 28, 
2000, US. Provisional Application No. 60/ 191,196 ?led 
Mar. 22, 2000, US. Provisional Application No. 60/200,327 
?led Apr. 28, 2000, Us. Provisional Application No. 
60/203,863 ?led May 12, 2000, and US. Provisional Appli 
cation No. 60/215,314 ?led Jun. 30, 2000. 

[0002] The present invention relates to a circuit interposer 
comprising a multilayer, universal, multi-functional, com 
mon conductive shield structure With conductive pathWays 
for energy and EMI conditioning and protection that pos 
sesses a commonly shared and centrally positioned conduc 
tive pathWay or electrode that simultaneously shields and 
alloWs smooth energy transfers such as decoupling opera 
tions betWeen grouped and energiZed conductive pathWays. 
The invention is for energy conditioning as it relates to 
integrated circuit (IC) device packaging or direct mounted 
IC modules, and more speci?cally, for interconnecting 
energy utiliZing integrated circuit chips to a printed circuit 
board, (IC) device packaging or direct mounted IC modules 
as a interconnection medium betWeen ICs and their compo 
nent packaging and/or external energy circuit connections or 
other substrates containing energy pathWays leading to and 
from an energy source and an energy utiliZing load. 

[0003] More speci?cally, the present invention alloWs 
paired or neighboring conductive pathWays or electrodes to 
operate With respect to one another in a harmonious fashion, 
yet in an oppositely phased or charged manner, respectively. 
The invention Will provide energy conditioning in such 
forms of EMI ?ltering and surge protection While maintain 
ing apparent even or balanced voltage supply betWeen a 
source and an energy utiliZing-load When placed into a 
circuit and energiZed. The various embodiments of the 
invention Will also be able to simultaneous and effectively 
provide energy conditioning functions that include bypass 
ing, decoupling, energy storage, While maintaining a con 
tinued balance in $50 (Simultaneous SWitching Operations) 
states Without contributing disruptive energy parasitics back 
into the circuit system as the invention is passively operated 
Within the circuit. 

BACKGROUND OF THE INVENTION 

[0004] Interposer structures can be used in the manufac 
turing process of single and multi-chip modules (SCMs or 
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MCMs) to electrically connect one or more integrated circuit 
chips (ICs) to a printed circuit board, discreet IC electronic 
packaging, or other substrates. The interposer provides 
conditioning of various forms of energy propagating along 
the contained internal interposer conductive pathWays 
located betWeen an energy source and an energy-utiliZing 
load such as an IC. The interposer can provide energy paths 
betWeen the IC chips and a PC board or substrate, and if 
desired, betWeen different active component chips mounted 
on the interposer, itself. 

[0005] A main disadvantage of conventional approaches 
to interconnecting and packaging of IC chips in Multi Chip 
Modules (MCMs) arises from the thinness of the substrates 
used in traditional multichip modules results in the energy 
feeds to the IC chips having relatively high impedance. This 
results in undesired noise, energy loss and eXcess thermal 
energy production. These problems are relevant and can be 
critical to system integrity When routing or propagating 
energy along pathWays though an interposer substrate. 

[0006] Electrical systems have undergone short product 
life cycles over the last decade. A system built just tWo years 
ago can be considered obsolete to a third or fourth genera 
tion variation of the same application. Accordingly, passive 
electronic components and the circuitry built into these the 
systems need to evolve just as quickly. HoWever, the evolve 
ment of passive electronic componentry has not kept pace. 
The performance of a computer or other electronic systems 
has typically been constrained by the operating frequency of 
its sloWest active elements. Until recently, those elements 
Were the microprocessor and the memory components that 
controlled the overall system’s speci?c functions and cal 
culations. Nevertheless, With the advent of neW generations 
of microprocessors, memory components and their data, the 
focus has changed. There is intense pressure upon the 
industry to provide the system user With increased process 
ing energy and speed at a decreasing unit cost. EMI created 
in these environments must also be eliminated or minimiZed 
to meet international emission and/or susceptibility require 
ments. 

[0007] Processor operating frequency (speed) is noW 
matched by the development and deployment of ultra-fast 
RAM (Random Access Memory) architectures. These 
breakthroughs have alloWed an increase of the overall 
system—operating frequency (speed) of the active compo 
nents past the 1 GHZ mark. During this same period, 
hoWever, passive component technologies have failed to 
keep up With these neW breakthroughs and have produced 
only incremental changes in composition and performance. 
These advances in passive component design and changes 
have focused primarily upon component siZe reduction, 
slight modi?cations of discrete component electrode layer 
ing, dielectric discoveries, and modi?cations of device 
manufacturing techniques or rates of production that 
decrease unit production cycle times. 

[0008] In addition, at these higher frequencies, energy 
pathWays should normally be grouped or paired as an 
electrically complementary element or elements that Work 
together electrically and magnetically in harmony and in 
balance Within an energiZed system. Attempts to line con 
dition propagating energy With prior art components has led 
to increased levels of interference in the form of EMI, RFI, 
and capacitive and inductive parasitics. These increases are 
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due in part to manufacturing imbalances and performance 
de?ciencies of the passive components that create or induce 
interference into the associated electrical circuitry. 

[0009] These problems have created a neW industry focus 
on passive components Whereas, only a feW years ago, the 
focus Was primarily on the interference created by the active 
components from sources and conditions such as voltage 
imbalances located on both sides of a common reference or 

ground path, spurious voltage transients from energy surges 
or human beings, or other electromagnetic Wave generators. 

[0010] At higher operating speeds, EMI can also be gen 
erated from the electrical circuit pathWay itself, Which 
makes shielding from EMI desirable. Differential and com 
mon mode noise energy can be generated and Will traverse 
along and around cables, circuit board tracks or traces, and 
along almost any high-speed transmission line or bus line 
pathWay. In many cases, one or more of these critical energy 
conductors can act as an antenna, hence creating energy 
?elds that radiate from these conductors and aggravate the 
problem even more. Other sources of EMI interference are 
generated from the active silicon components as they oper 
ate or sWitch. These problems such as 550 are notorious 
causes of circuit disruptions. Other problems include 
unshielded and parasitic energy that freely couples upon or 
onto the electrical circuitry and generates signi?cant inter 
ference at high frequencies. 

[0011] U.S. patent application Ser. No. 09/561,283 ?led on 
Apr. 28, 2000 and U.S. patent application Ser. No. 09/579, 
606 ?led on May 26, 2000, and U.S. patent application Ser. 
No. 09/594,447 ?led on Jun. 15, 2000 along With U.S. 
Provisional Application No. 60/200,327 ?led Apr. 28, 2000, 
U.S. Provisional Application No. 60/203,863 ?led May 12, 
2000, and U.S. Provisional Application No. 60/215,314 ?led 
Jun. 30, 2000 by the applicants relate to continued improve 
ments to a family of discrete, multi-functional energy con 
ditioners. These multi-functional energy conditioners posses 
a commonly shared, centrally located, conductive electrode 
of a structure that can simultaneously interact With energiZed 
and paired conductive pathWay electrodes contained in 
energy-carrying conductive pathWays. These energy-carry 
ing conductive pathWays can operate in an oppositely 
phased or charged manner With respect to each other and are 
separated from one another by a physical shielding. 

SUMMARY OF THE INVENTION 

[0012] Based upon the foregoing, there has been found a 
need to provide a manufactured interposed circuit connec 
tion device that uses a layered, multi-functional, common 
conductive shield structure containing energy-conductive 
pathWays that share a common and centrally positioned 
conductive pathWay or electrode as part of its structure 
Which alloWs for energy conditioning as Well as a multitude 
of other functions simultaneously in one complete unit. 

[0013] The invention Will also comprise at least one 
inclusive embodiment or embodiment variation that pos 
sesses a commonly shared and centrally positioned conduc 
tive pathWay or electrode as part of its structure. 

[0014] The invention Will also provide for simultaneous 
physical and electrical shielding to portions of an active chip 
structure as Well as for internal propagating energies Within 
the neW structure by alloWing predetermined, simultaneous 
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energy interactions to take place betWeen grouped and 
energiZed conductive pathWays to be fed by pathWays exter 
nal to the embodiment elements. 

[0015] This application expands upon this concept and 
further discloses a neW circuit interposer comprising a 
multilayer, universal multi-functional, common conductive 
shield structure With conductive pathWays that replaces 
multiple, discreet versions of various prior art devices With 
a single individual unit that provides a cost effective system 
of circuit protection and conditioning that Will help solve or 
reduce industry problems and obstacles as described above. 

[0016] Accordingly, the solution to loW impedance energy 
distribution above several hundred MHZ lies in thin dielec 
tric energy plane technology, in accordance With the present 
invention, Which is much more effective than multiple, 
discrete decoupling capacitors. 

[0017] It is an object of the invention to be able to provide 
energy decoupling for active system loads While simulta 
neously maintaining a constant, apparent voltage potential 
for that same portion of active components and its circuitry. 

[0018] It is an object of the invention to minimiZe or 
suppress unWanted electromagnetic emissions resulting 
from differential and common mode currents ?oWing Within 
electronic pathWays that come under the invention in?uence. 

[0019] It is an object of the invention to provide a Wide 
variety of multi-layered embodiments and utiliZe a host of 
dielectric materials, unlimited by their speci?c physical 
properties that can, When attached into circuitry and ener 
giZed, provide simultaneous line conditioning functions and 
protections as Will be described. 

[0020] It is an object of the invention to provide the ability 
to the user to solve problems or limitations not met With 
prior art devices Which include, but are not limited to, 
simultaneous source to load and/or load to source decou 
pling, differential mode and common mode EMI ?ltering, 
containment and exclusion of certain energies such as 
capacitive and inductive parasitics, as Well as parasitic 
containment and surge protection in one integrated embodi 
ment and that performs these described abilities When uti 
liZing a conductive area or pathWay. 

[0021] It is an object of the invention to be easily adapted 
to utiliZation With or Without, one or more external conduc 
tive attachments to a conductive area located external to the 
originally manufactured invention. The external connection 
to a conductive area—can aid the invention embodiments in 
providing protection to electronic system circuitry. 

[0022] It is an object of the invention to provide a physi 
cally integrated, shield-containment, conductive electrode 
architecture for the use With independent electrode materials 
and/or an independent dielectric material composition, that 
When manufactured, Will not limit the invention to a speci?c 
form, shape, or siZe for the multitude of possible embodi 
ments of the invention that can be created and is not limited 
to embodiments shoWn herein. 

[0023] It is another object of the invention to provide a 
constant apparent voltage potential for portions of circuitry. 

[0024] It is another object of the invention to provide an 
embodiment that utiliZes standard manufacturing processes 
and be constructed of commonly found dielectric and con 
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ductive materials or conductively made materials to reach 
tight capacitive, inductive and resistive tolerances betWeen 
or along electrical pathways Within the embodiment, While 
simultaneously maintaining a constant and uninterrupted 
conductive pathWay for energy propagating from a source to 
an energy utiliZing load. 

[0025] It is another object of this invention to provide a 
means of loWering circuit impedance by providing and 
maintaining conductive pathWays that are essentially in 
parallel Within the interposer to the energy source and the 
energy-utiliZing load When attached into circuitry betWeen 
these their energy conduits and to a circuit reference node or 
ground as a loW circuit impedance pathWay. 

[0026] Lastly, it is an object of the invention to provide an 
embodiment that couples pairs or groups of paired electrical 
pathWays or conductors very closely in relation to one 
another into an area or space partially enveloped by a 
plurality of commonly joined conductive electrodes, plates, 
or pathWays, and can provide a user With a choice of 
selectively coupling external conductors or pathWays on to 
separate or common conductive pathWays or electrode plates 
located Within the same embodiment. 

[0027] Numerous other arrangements and con?gurations 
are also disclosed Which implement and build upon the 
above objects and advantages of the invention in order to 
demonstrate the versatility arid Wide spread application of a 
universal energy conditioning interposer With circuit archi 
tecture for energy and EMI conditioning and protection 
Within the scope of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] FIG. 1A shoWs an exploded perspective vieW of an 
embodiment from family multi-functional energy condition 
ers; 

[0029] FIG. 1B shoWs an exploded perspective vieW of an 
alternate embodiment from the family multi-functional 
energy conditioners shoWn in FIG. 1A; 

[0030] FIG. 2 provides a circuit schematic representation 
of the physical architecture from FIG. 1A and FIG. 1B 
When placed into a larger electrical system and energiZed; 

[0031] FIG. 3 shoWs a top vieW of a portion of some of the 
non-holed embodiment elements comprising a portion of a 
Faraday cage-like conductive shield structure and a by-pass 
conductive pathWay electrode; 

[0032] FIG. 4 shoWs an exploded perspective vieW of a 
portion the non-holed embodiment elements that form a 
Faraday cage-like conductive shield structure that comprises 
a non-holed, interconnected, parallel, common conductive 
shield structure; 

[0033] FIG. 5A shoWs an exploded cross-section vieW of 
a non-holed, multi-layered by-pass arrangement of the cir 
cuit architecture used in present invention con?gurations 
With outer image shields; 

[0034] FIG. 5B shoWs a second exploded cross-sectional 
vieW of a layered by-pass as shoWn in FIG. 5A and rotated 
90 degrees there from; 

[0035] FIG. 6A shoWs an exploded vieW of a layered 
arrangement of an embodiment of the present invention With 
outer image shields; 
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[0036] FIG. 6B shoWs a partial vieW of the interposer 
arrangement depicted in FIG. 6A mounted above an Inte 
grated Circuit Die placed into a portion of an Integrated 
Circuit Package that uses Wireleads or pin interconnection 
instead of ball grid interconnections; 

[0037] FIG. 7 shoWs a top vieW of an interposer arrange 
ment; 

[0038] FIG. 8A shoWs a cross-sectional vieW of an alter 
nate interposer arrangement depicted in FIG. 7; 

[0039] FIG. 8B shoWs a partial cross-sectional vieW of the 
interposer arrangement depicted in FIG. 7 noW mounted in 
betWeen an Integrated Circuit Die Integrated Circuit Pack 
age With ball grid interconnection is shoWn; 

[0040] FIG. 9 shoWs a close-up vieW of a solder ball 
interconnection of FIG. 8A; 

[0041] FIG. 10 shoWs a partial top external vieW of an 
Integrated Circuit Package shoWing the outline of a prior art 
interposer With externally mounted, discrete arrays used to 
assist energy conditioning; 

[0042] FIG. 11 shoWs a partial top external vieW of an 
Integrated Circuit Package similarly depicted in FIG. 10 but 
With out the prior art interposer but the neW invention placed 
betWeen an Integrated Circuit Die Integrated Circuit Pack 
age With ball grid interconnection is shoWn; 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0043] As used herein, the acronym terms “UECICA” Will 
be used to mean a universal energy conditioning interposer 
With circuit architecture for energy and EMI conditioning 
and protection Within the scope of the present invention and 
refers to all types of discrete versions of the device. 

[0044] In addition, as used herein, the acronym term 
“AOC” for the Words “predetermined area or space of 
physical convergence or junction” Which is de?ned as the 
physical boundary of manufactured-together invention ele 
ments. Non-energiZation and energiZation are de?ned as the 
range or degree to Which electrons Within the “AOC” of 
either discrete or non-discrete versions of UECICA are in 
motion and are propagating to and/or from an area located 
outside the pre-determined in a balanced manner. 

[0045] US. Pat. No. 6,018,448, Which is a continuation 
in-part of application Ser. No. 09/008,769 ?led Jan. 19, 
1998, noW issued as US. Pat. No. 6,097,581, Which is a 
continuation-in-part of application Serial No. 08/841,940 
?led Apr. 8, 1997, noW issued as US. Pat. No. 5,909,350 and 
US Patent US. patent application Ser. No. 09/561,283 ?led 
on Apr. 28, 2000, US. patent application Ser. No. 09/579, 
606 ?led on May 26, 2000, and US. patent application Ser. 
No. 09/594,447 ?led on Jun. 15, 2000 along With US. 
Provisional Application No. 60/215,314 ?led Jun. 30, 2000 
by the applicants relate to continued improvements to a 
family of discrete, multi-functional energy conditioners and 
multi-functional energy conditioning shield structures and 
are incorporated by reference, herein. 

[0046] The neW UECICA begins as a combination of 
electrically conductive, electrically semi-conductive, and 
non-conductive dielectric independent materials, layered or 
stacked in various structures. These layers can be combined 
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to form a unique circuit When placed and energized in a 
system. The invention embodiments can include layers of 
electrically conductive, electrically semi-conductive, and 
non-conductive materials that form groups of common con 
ductive pathWay electrodes, differentially phased conduc 
tors, deposits, plates, VIAs, ?lled and un?lled conductive 
apertures that can all be referred to at one time or another, 
herein as meaning ‘energy conductive pathWay’. Herein, the 
term “common conductive”, means the same species of 
energy pathWay that may all be joined together in one 
conductive structure as a common energy pathWay of loW 
impedance as opposed to a differential conductive pathWay 
that is usually Written as With respect to another pathWay that 
is paired up With the same in an energiZed circuit that Would 
have an electrically opposite pathWay functioning electro 
magnetically, in most cases, 180 degrees opposite our out of 
phase With its counterpart. 

[0047] Dielectric, non-conductive and semi-conductive 
mediums or materials can also be referred to as simply 
insulators, non-pathWays or simply dielectric. Some of these 
elements are oriented in a generally parallel relationship 
With respect to one another and to a predetermined pairing 
or groups of similar elements that can also include various 
combinations of conductive pathWays and their layering 
made into a predetermined or manufactured structure. Other 
elements of the invention can be oriented in a generally 
parallel relationship With respect to one another and yet Will 
be in a generally perpendicular relationship With other 
elements of the same invention. 

[0048] Predetermined arrangements are used in manufac 
turing the invention to combine many of the elements just 
described such as dielectric layers, multiple electrode con 
ductive pathWays, sheets, laminates, deposits, multiple com 
mon conductive pathWays, shields, sheets, laminates, or 
deposits, together in an interWeaved arrangement of over 
lapping, partially overlapping and non-overlapping posi 
tions With respect to other physical structures With in the 
invention made up identically of the same materials yet are 
effected by a predetermined con?guration sequence of the 
end manufactured result that connects speci?c types of these 
same elements such as VIAs, dielectric layers, multiple 
electrode conductive pathWays, sheets, laminates, deposits, 
multiple common conductive pathWays, shields, sheets, 
laminates, or deposits, together for ?nal energiZing into a 
larger electrical system in a predetermined manner. 

[0049] Other conductive energy pathWays can intersect 
and pass through the various layers just described and can be 
in a generally non-parallel or even perpendicular relation 
ship With respect to these same groups of layers. Conductive 
and nonconductive spacers can be attached to the various 
groups of layers and intersecting, perpendicular pathWays in 
a predetermined manner that alloWs various degrees and 
functions of energy conditioning to occur With portions of 
propagating energy passing into and out of the invention 
AOC. 

[0050] As for all embodiments of the present invention 
depicted and those not pictured, the applicants contemplate 
a manufacturer to have the option in some cases, for 
combining a variety and Wide range of possible materials 
that are selected and combined into the ?nal make-up of the 
invention While still maintaining some or nearly all of the 
desired degrees of electrical conditioning functions of the 
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invention after it is manufactured and placed into a circuit 
and energiZed. Materials for composition of the invention 
can comprise one or more layers of material elements 
compatible With available processing technology and is not 
limited to any possible dielectric material. These materials 
may be a semiconductor material such as silicon, germa 
nium, gallium-arsenide, or a semi-insulating or insulating 
material and the like such as, but not limited to any material 
having a speci?c dielectric constant, K. 

[0051] Equally so, the invention is not limited: to any 
possible conductive material such as magnetic, nickel-based 
materials, MOV-type material, ferrite material;—any sub 
stances and processes that can create conductive pathWays 
for a conductive material such as Mylar ?lms or printed 
circuit board materials; or any substances or processes that 
can create conductive areas such as, but not limited to, doped 
polysilicons, sintered polycrystallines, metals, or polysilicon 
silicates, polysilicon silicide. When or after the structured 
layer arrangement is manufactured as an interposer it is not 
limited to just IC packages, it can be combined With, shaped, 
buried Within or embedded, enveloped, or inserted into 
various electrical packaging, other substrates, boards, elec 
trical arrangements, electrical systems or other electrical 
sub-systems to perform simultaneous energy conditioning, 
decoupling, so to aid in modifying an electrical transmission 
of energy into a desired electrical form or electrical shape. 

[0052] An alternative embodiment can serve as a possible 
system or subsystem electrical platform that contains both 
active and passive components along With additional cir 
cuitry, layered to provide most of the bene?ts described for 
conditioning propagated energy from a source to a load and 
back to a return. Some prior art interposers are already 
utiliZing predetermined layered con?gurations With VIAs to 
service or tap the various conductive pathWays or layers that 
lie betWeen a dielectric or an insulating material. 

[0053] The invention Will also comprise at least one 
inclusive embodiment or embodiment variation that pos 
sesses a commonly shared and centrally positioned conduc 
tive pathWay or electrode as part of its structure. 

[0054] The invention Will also provide for simultaneous 
physical and electrical shielding to portions an active chip 
structure as Well as for internally propagating energies 
Within the neW structure by alloWing predetermined, simul 
taneous energy interactions to take place betWeen grouped 
and energiZed—conductive pathWays to be fed by pathWays 
external to the embodiment elements. 

[0055] Existing prior art discrete decoupling capacitors 
lose their effectiveness at about 500 MHZ. For example, 
mounting inductance for 0603 siZe capacitors has been 
reduced to approximately 300 pH. Assuming 200 pH for the 
internal capacitance of the capacitors, this equates to a total 
of 500 pH, Which corresponds to 1.57-Ohms at 500 MHZ. 
Accordingly, current discrete capacitors are not effective. 
While it is possible to use multiple components that have 
various values of series resonant frequencies and loW ESR 
capacitors to drive toWards loW impedance at 500 MHZ, the 
capacitance required to obtain 500 MHZ With 500 pH ESL 
is about 200 pF. Current board materials (FR-4, 4 mils 
dielectric)—get 225 pF for every square inch of energy 
planes, Which Would require more than one discrete capaci 
tor every square inch. Normally, various interposers that 
contain multiple discrete passive component structures offer 



US 2003/0067730 A1 

into the circuitry a lack of electrical balance that in turn 
creates additional discontinuities With their presence in the 
energized circuit system. 

[0056] A superior approach When utilizing various inter 
connection platforms and methodologies for direct IC chip 
attachment con?gurations to a PCB or other package con 
nections is to provide loW impedance from the energy 
pathWays or electrode planes using a single embodiment. It 
is impractical to utiliZe many discrete, loW impedancede 
coupling capacitors on an interposer or PCB, if loW imped 
ance energy planes are not available to hook them up. 

[0057] This application expands upon this concept and 
further discloses a neW circuit interposer comprising a 
multi-layer, universal multi-functional, common conductive 
shield structure With conductive pathWays that replaces 
multiple, discreet versions of various prior art components 
With a single individual unit that provides a cost effective, 
single component embodiment variations of What the appli 
cants believe to be a neW universal system of circuit pro 
tection and conditioning that Will help solve or reduce 
industry problems and obstacles as described above With 
simplicity and an exponential effectiveness. 

[0058] Accordingly, the solution to loW impedance energy 
distribution above several hundred MHZ lies in thin dielec 
tric energy plane technology, in accordance With the present 
invention, Which is much more effective than multiple, 
discrete decoupling capacitors. 
[0059] Therefore, it is also an object of the invention to be 
able to operate effectively across a broad frequency range as 
compared to a single discrete capacitor component or a 
multiple passive conditioning netWork While maintaining a 
complete energy delivery protocol to a single or multiple 
units of active components utiliZing portions of propagating 
energy Within a circuit. Ideally, this invention can be uni 
versal in its application potentials, and by utiliZing various 
embodiments of predetermined grouped elements, a Work 
ing invention Will continue to perform effectively Within a 
system operating beyond 1 GHZ of frequency. 

[0060] To propagate electromagnetic interference energy, 
tWo ?elds are required, an electric ?eld and a magnetic ?eld. 
Electric ?elds couple energy into circuits through the volt 
age differential betWeen tWo or more points. Changing 
electrical ?elds in a space give rise to a magnetic ?eld. Any 
time-varying magnetic ?ux Will give rise to an electric ?eld. 
As a result, a purely electric or purely magnetic time-varying 
?eld cannot exist independent of each other. MaxWell’s ?rst 
equation is knoWn as the divergence theorem based on 
Gauss’s laW. This equation applies to the accumulation of an 
electric charge that creates an electrostatic ?eld, (“E-Field”) 
and is best observed betWeen tWo boundaries, conductive 
and nonconductive. This boundary condition behavior ref 
erenced in Gauss’s laW causes a conductive enclosure (also 
called a Faraday cage) to act as an electrostatic shield. 

[0061] At a pre-determined boundary or edge, electric 
charges can be kept on the inside of the internally located 
conductive boundary of a pathWay of the invention as a 
result of pre-determined design actions taken When the 
invention Was built, speci?c manufacturing methodologies 
and techniques described herein account for the end product 
performance When placed into a circuit and energiZed. 

[0062] Electric charges that exist outside a pre-determined 
boundary or edge of the internal conductive boundary of a 

Apr. 10, 2003 

pathWay inside the invention are also excluded from effect 
ing the very same internally generated ?elds trying to leave 
the same conductive pathWays. 

[0063] MaxWell’s second equation illustrates that there are 
no magnetic charges (no monopoles), only electric charges. 
Electric charges are either positively charged or negatively 
charged. Magnetic ?elds are produced through the action of 
electric currents and ?elds. Electric currents and ?elds 
(“E-Field”) emanate as a point source. Magnetic ?elds form 
closed loops around the current that generates ?elds located 
on along the energiZed conductive pathWays. MaxWell’s 
third equation, also called Faraday’s LaW of Induction, 
describes a magnetic ?eld (H-Field) traveling in a closed 
loop circuit, generating current. The third equation describes 
the creation of electric ?elds from changing magnetic ?elds. 
Magnetic ?elds are commonly found in transformers or 
Windings, such as electric motors, generators, and the like. 
Together MaxWell’s third & fourth equations describe hoW 
coupled electric and magnetic ?elds propagate (radiate) at 
the speed of light. This equation also describes the concept 
of “skin effect,” Which predicts the effectiveness of magnetic 
shielding and can even predict the effectiveness of non 
magnetic shielding. 

[0064] There are tWo kinds of grounds normally found in 
today’s electronics: earth-ground and circuit ground. The 
earth is not an equipotential surface, so earth ground poten 
tial can vary. Additionally, the earth has other electrical 
properties that are not conducive to its use as a return 
conductor in a circuit. HoWever, circuits are often connected 
to earth ground for protection against shock haZards. The 
other kind of ground or common conductive pathWay, circuit 
common conductive pathWay, is an arbitrarily selected ref 
erence node in a circuit-the node With respect to Which other 
node voltages in the circuit are measured. All common 
conductive pathWay points in the circuit do not have to go 
to an external grounded trace on a PCB, Carrier or IC 
Package, but can be taken directly to the internal common 
conductive pathWays. This leaves each current loop in the 
circuit free to complete itself in Whatever con?guration 
yields minimum path of least impedance for portions of 
energy effected in the AOC of the neW invention. It can Work 
for frequencies Wherein the path of least impedance is 
primarily inductive. 

[0065] With respect to grounding as just described above, 
there are at least three shielding functions that occur Within 
the invention. First, a physical shielding of differential 
conductive pathWays accomplished by the siZe of the com 
mon conductive pathWays in relationship to the siZe of the 
differentially conductive pathWays and by the energiZed, 
electrostatic suppression or minimiZation of parasitics origi 
nating from the sandWiched differential conductors as Well 
as preventing external parasitics not original to the contained 
differential pathWays from conversely attempting to couple 
on to the shielded differential pathWays, sometimes referred 
to among others as capacitive coupling. Capacitive coupling 
is knoWn as electric ?eld (“E”) coupling and this shielding 
function amounts to primarily shielding electrostatically 
against electric ?eld parasitics. Capacitive coupling involv 
ing the passage of interfering propagating energies because 
of mutual or stray capacitances that originate from the 
differential conductor pathWays is suppressed Within the 
neW invention. The invention blocks capacitive coupling by 
almost completely enveloping the oppositely phased con 
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ductors Within Faraday cage-like conductive shield struc 
tures (‘FCLS’) that provide an electrostatic or Faraday 
shield effect and With the positioning of the layering and 
pre-determined layering position both vertically and hori 
Zontally (inter-mingling). 
[0066] In other prior art devices, if shield coverage is not 
100%, the shield structure is usually grounded to ensure that 
circuit-to-shield capacitances go to propagating energy ref 
erence common conductive pathWay rather than act as 
feedback and cross-talk elements. HoWever, the present 
invention can use an internal propagating energy reference 
common conductive pathWay or an image ground Within the 
device for this. The device’s FCLS are used to suppress and 
prevent internal and external (With respect to the AOC) 
capacitive coupling betWeen a potentially noisy conductor 
and a victim conductor, by an imposition of common con 
ductive pathWay layers positioned betWeen each differential 
conductive pathWay conductors any stray capacitance. 

[0067] Secondly, a conductor positioning shielding tech 
nique Which is used against inductive energy coupling and 
is also knoWn as mutual inductive cancellation or minimi 
Zation of portions of energy propagating along separate and 
opposing conductive pathWays. 

[0068] Finally, a physical shielding function for RF noise. 
Inductive coupling is magnetic ?eld (“H”) coupling, so this 
shielding function amounts to shielding against magnetic 
shields and this shielding occurs With in the device through 
mutual cancellation or minimiZation. RF shielding is the 
classical “metallic barrier” against all sorts of electromag 
netic ?elds and is What most people believe shielding is 
about. There are tWo aspects to defending a circuit against 
inductive pickup. One aspect is to try to minimiZe the 
offensive ?elds at their source This is done by minimiZing 
the area of the current loop at the source so as to promote 
?eld cancellation or minimiZation, as described in the sec 
tion on current loops. The other aspect is to minimiZe the 
inductive pickup in the victim circuit by minimiZing the area 
of that current loop, since, from LenZ’s laW; the induced 
voltage is proportional to this area. So the tWo aspects really 
involve the same cooperative action: minimiZe the areas of 
the current loops. In other Words, minimiZing the offensive 
ness of a circuit inherently minimiZes its susceptibility. 
Shielding against inductive coupling means nothing more 
than controlling the dimensions of the current loops in the 
circuit. The RF current in the circuit directly relates to signal 
and energy distribution netWorks along With bypassing and 
decoupling. 

[0069] RF currents are ultimately generated as harmonics 
of clock and other digital signals. Signal and propagating 
energy distribution netWorks must be as small as possible to 
minimiZe the loop area for the RF return currents. Bypassing 
and decoupling relate to the current draW that must occur 
through a propagating energy distribution netWork, Which 
has by de?nition, a large loop area for RF return currents. In 
addition, it also relates to the loop areas that must be 
reduced, electric ?elds that are created by improperly con 
tained transmission lines and excessive drive voltage. 

[0070] The best Way to minimiZe loop areas When many 
current loops are involved is to use a common conductive 

pathWay. The idea behind RF shielding is that time-varying 
EMI ?elds induce currents in the shielding material. The 
freedom to use any material and dielectric in the construc 
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tion of the assembly alloWs this constraint to be overcome. 
More formally, losses commonly referred to an absorption 
loss, re-radiation losses, or re?ection loss, can be more 
controlled. 

[0071] A common conductive pathWay is a conducting 
surface that is to serve as a return conductor for all the 
current loops in the circuit. The invention uses its common 
conductive shields as an separate internal common conduc 
tive pathWay located betWeen but sandWiching the non 
aperture using conductors to provide a physically tight or 
minimiZed energy loop betWeen the interposer and the active 
chip that the energy is being condition for. A hole-thru, 
common conductive pathWay-possessing structure Works as 
Well as a non-hole element of the assembly as far as for 
minimiZing loop area is concerned. The key to attaining 
minimum loop areas for all the current loops together is to 
let the common conductive pathWay currents distribute 
themselves around the entire area of the component’s com 
mon conductive pathWay area elements as freely as possible. 

[0072] By surrounding predetermined conductive path 
Way electrodes With cage-like structures made up With one 
centraliZed and shared, common conductive pathWay or 
area, this common pathWay or area becomes a O-reference 
common conductive pathWay for circuit voltages and exists 
betWeen at least tWo oppositely phased or voltage potential 
conductive structures Which in turn are located each respec 
tively on opposite sides of the just described sandWiched 
centraliZed and shared, common conductive pathWay or 
area. 

[0073] The addition of tWo additional common conductive 
pathWays can be added to the previously disclosed ?ve 
common conductive pathWays into an electrically common 
structure that noW almost completely envelopes the tWo 
differentially energiZed pathWays as just described is a type 
of con?guration that signi?cantly completes the energiZed 
functions of suppressing or minimiZing E-Fields and 
H-?elds, stray capacitances, stray inductances, parasitics, 
and alloWing for mutual cancellation or minimiZation of 
oppositely charged or phased, adjoining or abutting, elec 
trical ?elds of the variously positioned propagating energy 
pathWays. In the last step for the horiZontal layering process 
of a 7-layer interposer, tWo additional common pathWays 
sandWich the ?rst S-layers as previously described. A SCM 
or MCM, for example, built With the invention can take 
advantage of the various third conductive pathWays common 
to one another or to the grounding, schemes used noW by 
large SCM and MCM manufacturers. 

[0074] In the invention, the feed path for portions of 
propagating energy and the return path for similar portions 
of propagating energy With in the invention are separated by 
microns of distance and normally by only by a common 
conductive pathWay and some predetermined dielectric. 
Such a con?guration alloWs for suppression or minimiZation 
and minimiZes or cancels the portions of circuit energy that 
exists in the magnetic ?eld and that is produced by this very 
tiny current loop. Maintaining a very effective mutual can 
cellation or minimiZation of inductance of opposing but 
shielded differential conductive pathWays Will effect the 
minimal magnetic ?ux remaining and means minimal sus 
ceptibility to inductive coupling, anyWhere internally of the 
inventions elements. 

[0075] The neW invention mimics the functionality of an 
electrostatically shielded, transformer. Transformers are also 
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Widely used to provide common mode (CM) isolation. These 
devices depend on a differential mode transfer (DM) across 
their input to magnetically link the primary Windings to the 
secondary Windings in their attempt to transfer energy. As a 
result, CM voltage across the primary Winding is rejected. 
One ?aW that is inherent in the manufacturing of transform 
ers is propagating energy source capacitance betWeen the 
primary and secondary Windings. As the frequency of the 
circuit increases, so does capacitive coupling; circuit isola 
tion is noW compromised. If enough parasitic capacitance 
exists, high frequency RF energy (fast transients, ESD, 
lighting, etc.) may pass through the transformer and cause an 
upset in the circuits on the other side of the isolation gap that 
received this transient event. Depending on the type and 
application of the transformer, a shield may be provided 
betWeen the primary and secondary Windings. This shield, 
connected to a common conductive pathWay reference 
source, is designed to prevent against capacitive coupling 
betWeen the tWo sets of Windings. 

[0076] The neW invention also resembles in energy trans 
fer or energy propagation the Workings of a transformer and 
the neW device effectively uses not just a physical shield to 
suppress parasitics and such, it also uses positioning of it’s 
layering, connections of the layering, and the external com 
bination With an external circuitry, to effectively function in 
a novel and unexpected Way. 

[0077] If a system is being upset by AC line transients, this 
type of function Will provide the ?x. In prior art devices, to 
be effective in this type of application; a shield must be 
connected to an external common conductive pathWay. 
HoWever, the neW invention provides an alternative to this 
axiom. 

[0078] A passive architecture, such as utiliZed by the 
invention, can be built to condition or minimiZe both types 
of energy ?elds that can be found in an electrical system. 
While the invention is not necessarily built to condition one 
type of ?eld more than another, hoWever, it is contemplated 
that different types of materials can be added or used to build 
an embodiment that could do such speci?c conditioning 
upon one energy ?eld over another. In the invention, laying 
horiZontal perimeter connections on the sides of the passive 
component element of the assembly or placement of vertical 
apertures through passive element, selectively coupling or 
not coupling these VIAS and/or conductively ?lled aper 
tures, alloWs the passage of propagating energy transmis 
sions to occur as if they Were going a feed-through-like 
?ltering device. 

[0079] When prior art interposers are placed into a circuit 
and energiZed, their manufacturing tolerances of the devices 
are carried to the circuit and revealed at circuit energiZation. 
These imbalance variables are multiplied With the addition 
of multiple pathWays and cause voltage imbalances in the 
circuit. 

[0080] Use of the invention Will alloW placement into a 
differentially operated circuitry and Will provide a virtually 
electrically balanced and essentially, equal capacitance, 
inductive and resistance tolerances of one invention unit, 
that is shared and located betWeen each paired energy 
pathWay Within the device, equally, and in a balanced 
electrical manner. Invention manufacturing tolerances or 
pathWay balances betWeen a commonly shared central con 
ductive pathWay found internally Within the invention is 
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maintained at levels that originated at the factory during 
manufacturing of the invention, even With the use of com 
mon non-conductive materials, dielectrics or conductive 
materials, Which are Widely and commonly speci?ed among 
discrete units. Thus, an invention that is manufactured at 5% 
tolerance, When manufactured as described in the disclosure 
Will also have a correlated 5% electrical tolerance betWeen 
single or multiple, paired energy pathWays in the invention 
When placed into an energiZed system. This means that the 
invention alloWs the use of relatively inexpensive materials, 
due to the nature of the architecture’s minimal structure such 
that variation is reduced and the proper balance betWeen 
energiZed paired pathWays or differential energy pathWays is 
obtained. 

[0081] Expensive, non-commonly used, specialiZed, 
dielectric materials are no longer needed for many delicate 
bypass and/or energy decoupling operations in an attempt to 
maintain a energy conditioning balance betWeen tWo system 
conductive pathWays, as Well as giving an invention users 
the opportunity to use a single balanced element that is 
homogeneous in material make up Within the entire circuit. 
The neW invention can be placed betWeen paired or a paired 
plurality of energy pathWays or differential conductive path 
Ways in the invention, While the common conductive path 
Ways that also make up the invention can be connected to a 
third conductive pathWay or pathWays that are common to 
all elements of the common conductive pathWays internal in 
the invention and common to an external conductive area, if 
desired. 

[0082] The invention Will simultaneous provide energy 
conditioning functions that include bypassing, energy, 
energy line decoupling, energy storage such that the differ 
ential electrodes are enveloped Within the embodiment 
shield structure and are free from almost all internally 
generated capacitive or energy parasitics trying to escape 
from the enveloped containment area surrounding each of 
the conductive pathWay electrodes. At the same time, the 
shield structure Will act to prevent any externally generated 
energy parasitics such as “?oating capacitance” for example 
from coupling onto the very same differential conductive 
pathWays due to the physical shielding and the separation of 
the electrostatic shield effect created by the energiZation of 
the common conductive structure and its attachment With 
common means knoW to the art to an internally or externally 
located conductive area or pathWay. 

[0083] Attachment to an external conductive area includes 
an industry attachment methodology that includes industry 
accepted materials and processes used to accomplish con 
nections that can be applied in most cases openly Without 
additional constraints imposed When using a different device 
architecture. Through other functions such as cancellation or 
minimiZation of mutually opposing conductors, the inven 
tion alloWs a loW impedance pathWay to develop Within a 
Faraday cage-like unit With respect to the enveloping con 
ductive common shields pathWays that can subsequently 
continue to move energy out onto an externally located 
conductive area that can include, but is not limited to, a 
“?oating’, non-potential conductive area, circuit or system 
ground, circuit system return, chassis or PCB ground, or 
even an earth ground. 

[0084] The various attachment schemes described herein 
Will normally alloW a “0” voltage reference to develop With 
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respect to each pair or plurality of paired differential con 
ductors located on opposite sides of the shared central and 
common conductive pathWay, and be equal yet opposite for 
each unit of a separated paired energy pathWay or structure, 
betWeen the centrally positioned interposing, common con 
ductive shield pathWay used. Use of the invention alloWs 
voltage to be maintained and balanced even With multiple 
SSO (Simultaneous Switching Operations) states among 
transistor gates located Within an active integrated circuit all 
Without contributing disruptive energy parasitics back into 
the energiZed system as the invention is passively operated, 
Within its attached circuit. 

[0085] Thus, parasitics of all types are minimiZed from 
upsetting the capacitance, inductive and resistance toler 
ances or balance that Were manufactured into the unener 
giZed invention. The prior art has normally alloWed effects 
from free parasitics in both directions to disrupt a circuit 
despite the best attempts to the contrary With all prior art 
devices to date. 

[0086] As previously noted, propagated electromagnetic 
interference can be the product of both electric and magnetic 
?elds. Until recently, emphasis in the art has been placed 
upon on ?ltering EMI from circuit or energy conductors 
carrying high frequency noise With DC energy or current. 
HoWever, the invention is capable of conditioning energy 
that uses DC, AC, and AC/DC hybrid-type propagation of 
energy along conductive pathWays found in an electrical 
system or test equipment. This includes use of the invention 
to condition energy in systems that contain many different 
types of energy propagation formats, in systems that contain 
many kinds of circuitry propagation characteristics, Within 
the same electrical system platform. 

[0087] Principals of a Faraday cage-like conductive shield 
like are used When the common conductive pathWays are 
joined to one another and the grouping of these conductive 
pathWays, together co-act With the larger, external conduc 
tive pathWay, pathWay area or surface that provides a greater 
conductive surface area in Which to dissipate over voltages 
and surges and initiate Faraday cage-like conductive shield 
structure electrostatic functions of suppression or minimi 
Zation of parasitics and other transients, simultaneously. 
When a plurality of common conductive pathWays as just 
described are electrically coupled as either a system, circuit 
reference node, or chassis ground, they can be relied upon as 
a commonly used, reference common conductive pathWay 
for a circuit in Which the invention is placed into and 
energiZed. 

[0088] One or more of a plurality of conductive or dielec 
tric materials having different electrical characteristics from 
one another can be inserted and maintained betWeen com 
mon conductive pathWays and differential electrode path 
Ways. Although a speci?c differential pathWay can be com 
prised of a plurality of commonly conductive structures, 
they are performing differentially phased conditioning With 
respect to a “mate” or paired plurality of oppositely phased 
or charged structures that form half of the total sum of all of 
the manufactured differential conductive pathWays con 
tained With in the structure. The total sum of the differential 
pathWays Will also Will normally be separated electrically in 
an even manner With equal number of pathWays used 
simultaneously but With half the total sum of the individual 
differential conductive pathWays approximately 180 degrees 
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out of phase from the oppositely positioned groupings. 
Microns of dielectric and conductive material normally 
includes a predetermined type of dielectric along With a 
interposing and shield functioning common conductive 
pathWay, Which in almost all cases and do not physically 
couple to any of the differentially operating conductive 
pathWays Within the invention, itself or its AOC. 

[0089] In contrast to the prior art, the neW invention to 
provides a means of loWering circuit impedance facilitated 
by providing interaction of mutually opposing conductive 
pathWays that are maintained in What is essentially, a parallel 
relationship, respectively Within the interposer and With 
respect to the circuit energy source and the circuit’s energy 
utiliZing load When attached and energiZed into circuitry 
betWeen these their energy conduits and to a circuit refer 
ence node or common conductive pathWay used as a loW 

circuit impedance pathWay by portions of propagating 
energy. At the same time, a entirely different group of 
mutually opposing conductive pathWay elements can be 
maintained in What is essentially, a parallel relationship 
respectively to one another and yet be physically perpen 
dicular to the ?rst set of parallel mutually opposing conduc 
tive pathWay elements simultaneously Working in conjunc 
tion With the second set just described. 

[0090] The user has options of connection to an external 
GnD area, an alternative common conductive return path, or 
simply to an internal circuit or system circuit common 
conductive pathWay or common conductive node. In some 
applications, it might be desired by the user to externally 
attach to additional numbers of paired external conductive 
pathWays not of the original differential conductive path 
Ways to take advantage of the loWering of circuit impedance 
occurring Within the invention. This loW impedance path 
phenomenon can occur by using alternative or auxiliary 
circuit return pathWays, as Well. In this case, at energiZation, 
the various internal and simultaneous functions occurring to 
create a loW impedance conductive pathWay along the 
common conductive pathWays internal to the neW inventive 
structure is used by portions of energy propagating along the 
differential conductive pathWays in essentially a parallel 
manner and Within the interposer as it normally operates in 
a position, physically placed in betWeen the various con 
ductive pathWays, running from energy source and the 
energy-utiliZing load and back as attached into an energiZed 
circuit. Differential conductive energy pathWays Will be able 
utiliZe a circuit “0” Voltage reference image node or “0” 
Voltage common conductive pathWay node created along the 
internal common conductive pathWay in conjunction With 
the common conductive energy pathWay shields that sur 
round the differential conductive pathWays almost com 
pletely, and coact as a joined together common conductive 
structure to facilitate energy propagation along the loW 
impedance pathWay, not of the differential pathWays and 
alloWing unWanted EMI or noise to move to this created 
pathWay at energiZation and passive operations rather than 
detrimentally effecting the very circuit and portions of 
energy that are being conditioned in the AOC of the neW 
interposer. 

[0091] The attached plurality of internal common conduc 
tive electrode pathWays that make up a Faraday cage-like 
conductive shield structure as part of the Whole interposer 
invention Will alloW the external common conductive area or 

return pathWay to become, in essence, an extended version 
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of itself, internally and closely positioned in an essentially 
parallel arrangement only microns of distance from differ 
entially operating conductive pathWays that are them selves 
extensions of the external differential conductive elements 
With respect to their position located apart and on either side 
of at least one common conductive pathWay that is taking on 
multiple shielding functions simultaneously during energi 
Zation. This phenomena occurs internally in other embodi 
ments such as, but not limited to, printed circuit boards 
(PCB), daughter cards, memory modules, test connectors, 
connectors, interposers for Single Chip Modules or Multi 
Chip Modules (SCM or MCM) or other integrated circuit 
packages utiliZing interposer interconnection at subsequent 
energiZation. 
[0092] Additional objects and advantages of the invention 
Will become apparent to those skilled in the art upon 
reference to the detailed description taken in conjunction 
With the provided ?gures. 

[0093] Turning noW to FIG. 1, an exploded perspective 
vieW of multi-functional energy conditioner 10’s physical 
architecture is shoWn. Multi-functional energy conditioner 
10 is comprised of a plurality of common conductive 
pathWays 14 at least tWo electrode pathWays 16A and 16B 
Where each electrode pathWay 16 is sandWiched betWeen 
tWo common conductive pathWays 14. At least one pair of 
electrical conductors 12A and 12B is disposed through 
insulating apertures 18 or coupling apertures 20 of the 
plurality of common conductive pathWays 14 and electrode 
pathWays 16A and 16B With electrical conductors 12A and 
12B also being selectively connected to coupling apertures 
20 of electrode pathWays 16A and 16B. Common conduc 
tive pathWays 14 comprise of a conductive material such as 
metal in a different embodiment, or in the preferred embodi 
ment, they can have conductive material deposited onto a 
dielectric material or laminate (not shoWn) similar to pro 
cesses used to manufacture conventional multi-layered chip 
capacitors or multi-layered chip energy conditioning ele 
ments and the like. At least one pair of insulating apertures 
18 are disposed through each common conductive pathWay 
electrode 14 to alloW electrical conductors 12 to pass 
through While maintaining electrical isolation betWeen com 
mon conductive pathWays 14 and electrical conductors 12. 
The plurality of common conductive pathWays 14 may 
optionally be equipped With fastening apertures 22 arranged 
in a predetermined and matching position to enable each of 
the plurality of common conductive pathWays 14 to be 
coupled securely to one another through standard fastening 
means such as screWs and bolts or in alternative embodi 

ments (not shoWn) by means that alloW the device to be 
manufactured and joined into a standard monolithic-like, 
multilayer embodiments similar to the processes used in the 
industry to manufacture prior art chip energy conditioning 
elements and the like. Fastening apertures 22 or even a 
solder attachment of common industry means and materials 
that can subsequently place conductive termination bands 
(not shoWn) may also be used to secure multi-functional 
energy conditioner 10 to another non-conductive or common 
conductive surface such as an enclosure or chassis of the 
electronic system or device the multi-functional energy 
conditioner 10 is being used in conjunction With. 

[0094] Electrode pathWays 16A and 16B are similar to 
common conductive pathWays 14 in that they are comprised 
of a conductive material or in a different embodiment, can 
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have conductive material deposited onto a dielectric lami 
nate (not shoWn) or similar, that Would alloW the neW 
embodiment to be manufactured and joined into a standard 
monolithic-like, multilayer embodiments similar to the pro 
cesses used in the industry to manufacture prior art chip 
energy conditioning elements and the like and have electri 
cal conductors 12A and 12B disposed through respective 
apertures. Unlike joined, common conductive pathWays 14, 
electrode pathWays 16A and 16B are selectively electrically 
connected to one of the tWo electrical conductors 12. While 
electrode pathWays 16, as shoWn in FIG. 1, are depicted as 
smaller than common conductive pathWays 14 this is not 
required but in this con?guration has been done to prevent 
electrode pathWays 16 from interfering With the physical 
coupling means of fastening apertures 22 or other bonding 
methods (not shoWn) and should be ideally inset Within the 
common conductive pathWays 14 and thus they posses a 
smaller conductive area than common conductive pathWays 
14. 

[0095] Electrical conductors 12 provide a current path that 
?oWs in the direction indicated by the arroWs positioned at 
either end of the electrical conductors 12 as shoWn in FIG. 
1. Electrical conductor 12A represents an electrical propa 
gating conveyance path and electrical conductor 12B rep 
resents the propagating energy return path. While only one 
pair of electrical conductors 12A and 12B is shoWn, Appli 
cant contemplates multi-functional energy conditioner 10 
being con?gured to provide ?ltering With a plurality of pairs 
of electrical conductors like 12A and 12B, as Well as, 
electrode pathWays 16A and 16B and common conductive 
pathWays 14 Which are joined together for creating a high 
density multi-conductor multi-functional energy condi 
tioner. 

[0096] Another element Which makes up multi-functional 
energy conditioner 10 is material 28 Which has one or a 
number of electrical properties and surrounds the center 
common conductive pathWay electrode 14, both electrode 
pathWays 16A and 16B and the portions of electrical con 
ductors 12A and 12B passing betWeen the tWo outer com 
mon conductive pathWays 14 in a manner Which isolates the 
pathWays and conductors from one another except for the 
connection created by the conductors 12A and 12B and 
coupling aperture 20. The electrical characteristics of multi 
functional energy conditioner 10 are determined by the 
selection of material 28. If an X7R dielectric material is 
chosen, for example, multi-functional, energy conditioner 
10 Will have primarily capacitive characteristics. Material 28 
may also be a metal oxide varistor material that Will provide 
capacitive and surge protection characteristics. Other mate 
rials such as ferrites and sintered polycrystalline may be 
used Wherein ferrite materials provide an inherent induc 
tance along With surge protection characteristics in addition 
to the improved common mode noise cancellation or mini 
miZation that results from the mutual coupling cancellation 
or minimiZation effect. The sintered polycrystalline material 
provides conductive, dielectric, and magnetic properties. 
Sintered polycrystalline is described in detail in US. Pat. 
No. 5,500,629, Which is herein incorporated by reference. 

[0097] Still referring to FIG. 1, the physical relationship 
of common conductive pathWays 14, electrode pathWays 
16A and 16B, electrical conductors 12A and 12B and 
material 28 Will noW be described in more detail. The 
starting point is center common conductive pathWay elec 
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trode 14. Center pathway 14 has the pair of electrical 
conductors 12 disposed through their respective insulating 
apertures 18 Which maintain electrical isolation betWeen 
common conductive pathWay electrode 14 and both electri 
cal conductors 12A and 12B. On either side, both above and 
beloW, of center common conductive pathWay electrode 14 
are electrode pathWays 16A and 16B each having the pair of 
electrical conductors 12A and 12B disposed there through. 
Unlike center common conductive pathWay electrode 14, 
only one electrical conductor, 12A or 12B, is isolated from 
each electrode pathWay, 16A or 16B, by an insulating 
aperture 18. One of the pair of electrical conductors, 12A or 
12B, is electrically coupled to the associated electrode 
pathWay 16A or 16B respectively through coupling aperture 
20. Coupling aperture 20 interfaces With one of the pair of 
electrical conductors 12 through a standard connection such 
as a solder Weld, a resistive ?t or any other standard 
interconnect methodology to provide a solid and secure 
physical and electrical connection of predetermined conduc 
tive pathWays. For multi-functional energy conditioner 10 to 
function properly, upper electrode pathWay 16A must be 
electrically coupled to the opposite electrical conductor 12A 
than that to Which loWer electrode pathWay 16B is electri 
cally coupled, that being electrical conductor 12B. Multi 
functional energy conditioner 10 optionally comprises a 
plurality of outer common conductive pathWays 14. 

[0098] These outer common conductive pathWays 14 pro 
vide a signi?cantly larger conductive common conductive 
pathWay and/or image plane When the plurality of common 
conductive pathWays 14 are electrically connected to an 
outer edge conductive band 14A by conductive termination 
material or attached directly by tension seating means or 
commonly used solder-like materials to an larger external 
conductive surface. 14A and 14B (not shoWn) that are 
physically separate of the differentially conductive pathWays 
16A and 16B and/or any plurality of electrical conductors 
such as 12A and 12B for example. Connection to an external 
conductive area helps With attenuation of radiated electro 
magnetic emissions and provides a greater surface area in 
Which to dissipate over voltages and surges. Connection to 
an external conductive area helps electrostatic suppression 
or minimiZation of any inductive or parasitic strays that can 
radiate or be absorbed by differentially conductive pathWays 
16A and 16B and/or any plurality of differential electrical 
conductors such as 12A and 12B for example. 

[0099] Principals of a Faraday cage-like conductive shield 
structure are used When the common pathWays are joined to 
one another as described above and the grouping of common 
conductive pathWays together coact With the larger external 
conductive area or surface to suppress radiated electromag 
netic emissions and provide a greater conductive surface 
area in Which to dissipate over voltages and surges and 
initiate Faraday cage-like conductive shield structure elec 
trostatic functions of suppression or minimiZation of para 
sitics and other transients, simultaneously. This is particu 
larly true When plurality of common conductive pathWays 
14 are electrically coupled to earth ground but are relied 
upon to provide an inherent common conductive pathWay 
for a circuit in Which the invention is placed into and 
energiZed With. As mentioned earlier, inserted and main 
tained betWeen common conductive pathWays 14 and both 
electrode pathWays 16A and 16B is material 28 Which can be 
one or more of a plurality of materials having different 
electrical characteristics. 
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[0100] FIG. 1A shoWs an alternative embodiment of 
multi-functional energy conditioner 10, Which includes 
additional means of coupling electrical conductors or circuit 
board connections to multi-functional energy conditioner 
10. Essentially, the plurality of common conductive path 
Ways 14 are electrically connected together by the sharing of 
a separately located outer edge conductive band or bands 
14A and/or 14B (not shoWn) at each conductive electrode 
exit and Which in turn, are then joined and/or connected to 
the same external conductive surface (not shoWn) that can 
possess a voltage potential When the invention is placed into 
a portion of a larger circuit and energiZed. This voltage 
potential coacts With the external conductive surface area or 
areas through conductive bands 14A and/or 14B (not shoWn) 
and the internal common conductive electrodes 14 of the 
embodiment, as Well as any of the conductive elements 
(shoWn or not shoWn) that are needed to utiliZe a connection 
that alloWs energy to propagate. 

[0101] In addition, each differential electrode pathWay 
16A and 16B has its oWn outer edge conductive bands or 
surface, 40A and 40B respectively. To provide electrical 
connections betWeen electrode pathWay 16A and 16B and 
their respective conductive band 40A and 40B While at the 
same time maintaining electrical isolation betWeen other 
portions of multi-functional energy conditioner 10, each 
electrode pathWay 16 is elongated and positioned such that 
the elongated portion of electrode pathWay 16A is directed 
opposite of the direction electrode pathWay 16B is directed. 
The elongated portions of electrode pathWays 16 also extend 
beyond the distance in Which the plurality of common 
conductive pathWays common conductive pathWays 14 
extend With the additional distance isolated from outer edge 
conductive bands 40A and 40B by additional material 28. 
Electrical connection betWeen each of the bands and their 
associated pathWays is accomplished through physical con 
tact betWeen each band and its associated common conduc 
tive or conductive electrode pathWay, respectively. 

[0102] FIG. 2 shoWs a quasi-schematic circuit represen 
tation of an energiZed portion of a circuit When the physical 
embodiment of multi-functional energy conditioner 10 is 
mated into a larger circuit and energiZed. Line-to-line energy 
conditioning element 30 is comprised of electrode pathWays 
16A and 16B Where electrode pathWay 16A is coupled to one 
of the pair of electrical conductors 12A With the other 
electrode pathWay 16B being coupled to the opposite elec 
trical conductor 12B thereby providing the tWo parallel 
pathWays necessary to form a energy conditioning element. 
Center common conductive pathWay electrode 14 is an 
essential element among all embodiments or connotations of 
the invention and When joined With the sandWiching outer 
tWo common conductive pathWays 14 together act as inher 
ent common conductive pathWay 34 and 34b Which depicts 
conductive band 14 and 14B (not shoWn) as connecting to a 
larger external conductive area 34 (not shoWn) and line-to 
line energy conditioning element 30 and also serves as one 
of the tWo parallel pathWays for each line-to-common con 
ductive pathWay energy conditioning element 32. 

[0103] The second parallel pathWay required for each 
line-to-common conductive pathWay energy-conditioning 
element 32 is supplied by the corresponding electrode 
pathWay 16B. By carefully referencing FIG. 1 and FIG. 2, 
the energy conditioning pathWay relationships Will become 
apparent. By isolating center common conductive pathWay 
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electrode 14 from each electrode pathway 16A or 16B With 
material 28 having electrical properties, the result is a energy 
conditioning netWork having a common mode bypass 
energy conditioning element 30 extending betWeen electri 
cal conductors 12A and 12B and line-to-common conductive 
pathWay decoupling energy conditioning elements 32 
coupled from each electrical conductor 12A and 12B to 
larger external conductive area 34. 

[0104] The larger external conductive area 34 Will be 
described in more detail later but for the time being it may 
be more intuitive to assume that it is equivalent to earth or 
circuit ground. The larger external conductive area 34, can 
be coupled With the center and the additional common 
conductive pathWays 14 to join With said central pathWay 14 
to form, one or more of common conductive pathWays 14 
that are conductively joined and can be coupled to circuit or 
earth ground by common means of the art such as a 
soldering or mounting screWs inserted through fastening 
apertures 22 or just laminated as a standard planar multi 
layered ceramic embodiment (not shoWn) With externally 
deposited conductive material like 14A and 14B Which are 
then together coupled to the same external common con 
ductive area or pathWay (not shoWn) an enclosure or 
grounded chassis of an electrical device. While multi-func 
tional energy conditioner 10 Works equally Well With inher 
ent common conductive pathWay 34 coupled to earth or 
circuit common conductive pathWay, one advantage of 
multi-functional energy conditioner 10’s physical architec 
ture is that depending upon energy condition that is needed, 
a physical grounding connection can be unnecessary in some 
speci?c applications. 

[0105] Referring again to FIG. 1 an additional feature of 
multi-functional energy conditioner 10 is demonstrated by 
clockWise and counterclockwise ?ux ?elds, 24 and 26 
respectively. MaxWell’s fourth equation, Which is also iden 
ti?ed as Ampere’s laW, states that magnetic ?elds arise from 
tWo sources, the ?rst source is described as current How in 
the form of a transported electrical charge and the second 
source is described by hoW the changes in electric ?elds 
traveling in a closed loop circuit Will subsequently create 
simultaneous, magnetic ?elds. Of the tWo sources just 
mentioned, transported electrical charge is the description of 
hoW electric currents create magnetic ?elds that if the 
conductive source pathWay and the return energy pathWay 
are so positioned, mathematical equations can be used to 
describe hoW E & H Fields can be suppressed or minimiZed 
Within the neW interposer device. 

[0106] To minimiZe RF currents Within any passive com 
ponent or layered structure that is being used in an energy 
transmission netWork, the concept of ?ux cancellation or 
?ux minimiZation needs to be used. Because magnetic lines 
of ?ux travel counterclockwise Within a transmission line or 
line conductor or layer, if We bring the RF return path 
parallel and adjacent to its corresponding source trace, the 
magnetic ?ux lines observed in the return path (counter 
clockWise ?eld), related to the source path (clockWise ?eld), 
Will be in the opposing directions. When We combine a 
clockWise ?eld With a counterclockWise ?eld, a cancellation 
or minimiZation effect is observed. 

[0107] If unWanted magnetic lines of ?ux betWeen a 
source and return path are canceled or minimiZed, then a 
radiated or conducted RF current cannot exist except Within 
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the minuscule boundary of the conductive pathWay inside. 
HoWever, by using techniques described herein, this minus 
cule boundary of escaping RF energy is critical in high 
speed applications and is effectively contained by the ener 
giZed shield structure almost entirely enveloping the 
differential conductive pathWay. The concept of implement 
ing ?ux cancellation or minimiZation is simple, especially 
When the opposing conductors can be positioned vertically 
and horiZontally With respect to the earth’s horiZon, Within 
microns of distance to one another. The invention suppres 
sion or minimiZation techniques occurring simultaneous to 
one another during ?ux cancellation or minimiZation creates 
and folloWs convention theory as it is prescribed With the use 
of image planes or nodes. Regardless of hoW Well designed 
a passive component is, magnetic and electric ?elds Will 
normally be present to some small insigni?cant amount, 
even at speeds above 2 GigahertZ and beyond. HoWever, if 
We cancel or minimiZe magnetic lines of ?ux effectively and 
than combine this cancellation or minimiZation technique 
With use of an image plane and shielding structures then 
EMI cannot exist. 

[0108] To explain this concept further, the direction of the 
individual ?ux ?elds is determined and may be mapped by 
applying Ampere’s LaW and using the right hand rule. In 
doing so, an individual places their thumb parallel to and 
pointed in the direction of current ?oW through electrical 
conductors 12A or 12B as indicated by the arroWs at either 
ends of the conductors. Once the thumb is pointed in the 
same direction as the current ?oW, the direction in Which the 
remaining ?ngers on the person’s hand curve indicates the 
direction of rotation for the ?ux ?elds. Because electrical 
conductors 12A and 12B are positioned next to one another 
and they can also represent a more than one current loop as 
found in many I/O and data line con?gurations, the currents 
entering and leaving multi-functional energy conditioner 10 
oppose one another, thereby creating a closely positioned 
opposed ?ux ?elds 18, 20, 24, 26 Which cancel or minimiZe 
each other and cancel or minimiZe inductance attributed to 
the device. 

[0109] LoW inductance is advantageous in modern 1/O 
and high-speed data lines as the increased sWitching speeds 
and fast pulse rise times of modern equipment create unac 
ceptable voltage spikes Which can only be managed by loW 
inductance surge devices and netWorks. It should also be 
evident that labor intensive aspects of using multi-functional 
energy conditioner 10 as compared to combining discrete 
components found in the prior art provides an easy and cost 
effective method of manufacturing. Because connections 
only need to be made to either ends of electrical conductors 
12 to provide a line to line capacitance to the circuit that is 
approximately half the value of the capacitance measured 
for each of the line to common conductive pathWay capaci 
tance also developed internally Within the embodiment. This 
provides ?exibility for the user as Well as providing a 
potential savings in time and space in manufacturing a larger 
electrical system utiliZing the invention. 

[0110] Aportion of a Faraday-cage-like common conduc 
tive shield structure found in the present invention is shoWn 
in detail in FIG. 3 and in FIG. 4. Accordingly, discussion 
Will move freely betWeen FIG. 3 and FIG. 4 to disclose the 
importance that a Faraday-cage-like common conductive 
shield structure plays in combination With various external 
common conductive pathWays. FIG. 3 shoWs a portion 
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800B, Which comprises a portion of the complete Faraday 
cage-like conductive shield structure 20 as shoWn in FIG. 4. 

[0111] In FIG. 3, differential conductive by-pass electrode 
pathWay 809 is sandWiched betWeen the shared, central 
common conductive pathWay 804/804-IM of structure 20 
and common conductive pathWay 810 (not shoWn in FIG. 
3), Which is seated above pathWay 809 in depiction FIG. 4. 
Positioned above and beloW by-pass pathWay 809 is a 
dielectric material or medium 801. Common conductive 
pathWays 804/804-IM and 810, as Well as pathWay 809, are 
all separated from each other for the most part by a general 
parallel interposition of a predetermined dielectric material 
or medium 801, Which is placed or deposited during the 
manufacturing process betWeen each of said conductive 
pathWay applications. All of the conductive common con 
ductive pathWays 860/860-IM, 840, 804/804-IM, 810, 830, 
and 850/850-IM are offset a pre-determined distance 814 
from the outer edge of embodiment 800B. In addition, all of 
the differential conductive pathWays 809 are offset an addi 
tional distance 806 from the outer edge of embodiment 800B 
such that the outer edge 803 of differential conductive 
pathWay 809 is overlapped by the edge 805 of the common 
conductive pathWays. Accordingly, differential conductive 
pathWay 809 comprises a conductive area that Will alWays 
be less than any of one conductive area of any given said 
common conductive pathWays’ conductive area When cal 
culating its’ total conductive area. The common conductive 
pathWays Will generally all possess nearly the same as 
manufacturability controllable conductive area that is 
homogenous in area siZe to on another as Well in general 
make-up. Thus, any one of the sandWiching common con 
ductive pathWay’s Will posses a total top and bottom con 
ductive area sum alWays greater than the total conductive 
area top and bottom summed of any one differential con 
ductive pathWay and Will alWays be almost completely 
physically shielded by the conductive area of any common 
conductive pathWay of Faraday-cage-like common conduc 
tive shield structure. 

[0112] Looking at FIG. 4, it is seen that common path 
Ways 860/860-IM, 840, 804/804-IM, 810, 830, and 850/850 
IM are also surrounded by dielectric material 801 that 
provides support and outer casing of the interposer compo 
nent. Conductive connection material or structures 802A and 
802B are applied to a portion of said common shield 
pathWay structures edges 805 of said common pathWays of 
a structure 20 on at least tWo sides as is depicted in FIG. 4 
and as is depicted for 804/804-IM in FIG. 3. This enables 
the electrical conditioning functions to operate properly in 
this type of embodiment. A break doWn of structure 20 into 
even smaller, paired, cage-like conductive structure portions 
reveals for eXample conductive structure 900A Which is 
further comprised of common conductive pathWays 804/ 
804-IM, 808 and 810, individually, and noW together, With 
common conductive material connections 802A and 802B 
that Will form a single, common conductive, center structure 
900A of larger structure 20 that Would alone, operate suf 
?ciently as one common conductive cage-like structure of 
900A, if built as such, individually and connected in a 
similar manner into a circuit. 

[0113] To condition additional differential conductive 
pathWays (not shoWn), as part of a larger stacking of a 
interposer utiliZing common conductive pathWay electrodes 
could be added in a pre-determined fashion, for by-pass as 
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shoWn in FIG. 3 or for a feed-thru con?guration, not shoWn, 
but disclosed in pending applications referenced herein. All 
that is needed for proper device functions, as long as 
conductive connection material connections 802A and 802B 
maintain physical and electrical contact With some portion 
of common pathWays edge electrodes 805 of each, respec 
tive, common conductive pathWays and as long as each and 
every differential pathWay is sandWiched by at least tWo 
common conductive pathWays and said differential conduc 
tive pathWays are set-back in a generally equal 806 posi 
tioning so that the stacked yet separated differential elec 
trodes, each embodiment may operate the units 
minimiZation and suppression functions in a balanced man 
ner With respect to conductive material areas as just dis 
cussed. 

[0114] Returning to FIG. 4, paired, differential energy 
propagation shielded container comprising conductive path 
Ways similar to 809 and 818 (not shoWn) in FIG. 3 Will 
utiliZe conductive connection material or structures 802A 
and 802B that comprises a conductive material generally 
knoWn and used in the art to electrically connect conductive 
pathWays to one another in a typical circuit system as can be 
done using prior art methodologies. 

[0115] Before embodiment 20 of FIG. 4 is placed into 
circuitry and energiZed, structures 802A and 802B should 
electrically connect conductive pathWays to one another in 
a typical circuit system and provide externally located 
conductive pathWays or areas (not shoWn) or same eXternal 
conductive paths (not shoWn) a good electrical connection 
Without any conductive interruption or gap betWeen each 
respective conductive structures 802A and 802B. 

[0116] In FIG. 3, single cage-like structure 800B mirrors 
single cage-like structure 800C eXcept that differential elec 
trode 818 (not shoWn) contained Within, and eXit/entrance 
sections 812A and 812B (not shoWn) as Well as conductive 
pathWay extension structures 812A and 812B (not shoWn), 
are positioned in a generally opposite placement position 
relative to one another or its paired mate in multi-paired 
applications, and Will operate in an electrically balanced 
manner With one another conductive pathWay differential 
electrode of conductive structure 809B (not shoWn) With 
eXit/entrance section 812B (not shoWn) that can be in a 
generally opposing direction, approX. 180 degrees to that of 
conductive pathWay differential electrode of conductive 
structure 809A With eXit/entrance section 812A. Differential 
structures contained Within these tWo commonly conductive, 
cage-like structures or common containers 800C and 800B 
are in a positioned and electrically parallel relationship, but 
most importantly, structures 800C and 800B comprising 
structure 900A are sharing the same, central common con 
ductive shared pathWay 804/804-IM, that makes up part of 
each smaller cage-like structures, 800C and 800B, When 
taken individually. Together, 800C and 800B create a single 
and larger conductive Faraday-cage-like common conduc 
tive shield structure 900A that acts as a double or paired 
shielded common conductive pathWay container. 

[0117] Each container 800C and 800B can hold an equal 
number of same siZed, differential electrodes that are not 
necessarily physically opposing one another Within larger 
structure 900A, yet are oriented in a generally physically and 
electrically parallel manner, respectively. Larger, conductive 
faraday-cage-like common conductive shield structure 900A 
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With co-acting 800C and 800B individual shield-like struc 
tures, When energized, and attached to the same external 
common conductive path area by common conductive mate 
rial connections 802A and 802B by any possible means of 
commonly acceptable industry attachment methods such as 
re?ux solder conductive epoxies and adhesives and the like 
(but not shoWn), become one electrically, at energiZation. 

[0118] The predetermined arrangements of the common 
conductive electrodes are shoWn in FIG. 4, With common 
conductive electrode 810 and 808 With a centraliZed com 
mon shield 804/804-IM connected by common conductive 
material connections 802A and 802B to an external common 
conductive pathWay or area are some of the elements that 
make up one common conductive cage-like structure 900A. 
Common conductive cage-like 800B is an element of the 
present invention, namely the energy conditioning inter 
poser With circuit architecture. 

[0119] The central common conductive shared pathWay 
804/804-IM With respect to its interposition betWeen the 
differential electrodes 809 and 818 (not shoWn) needs the 
outer tWo additional sandWiching common electrode path 
Ways 808 and 810 to be considered an un-energiZed, Faraday 
cage-like conductive shield structure 900A. To go further, 
the central common pathWay 804/804-IM Will be used 
simultaneously by both differential electrodes 809 and 818, 
at the same time, but With opposite results With respective to 
charge sWitching. 
[0120] The folloWing sections that reference to common 
conductive pathWay 804/804-IM, also apply to common 
conductive pathWays 808 and 810. Common conductive 
pathWay 804/804-IM is offset a distance 814 from the edge 
of the invention. One or more portions 811A and 811B of the 
common conductive pathWay electrode 804/804-IM extends 
through material 801 and is attached to common conductive 
band or conductive material structures 802A and 802B. 
Although not shoWn, common 802A and 802B electrically 
connects common conductive pathWays 804/804-IM, 808 
and 810 to each other and to all other common conductive 

pathWays (860/860-IM, 840, 830, and 860/860-IM) if used. 

[0121] This offset distance and area 806 of FIG. 3, enables 
the common conductive pathWay 804/804-IM to extend 
beyond the electrode pathWay 809 to provide a shield 
against portions of energy ?ux ?elds (not shoWn) Which 
might have normally attempted to extend beyond the edge 
803 of the electrode pathWay 809 but Were it not for the 
electrostatic shielding effect of an energiZed faraday-like 
cage systems resulting in reduction or minimiZation of near 
?eld coupling betWeen other internal electrode pathWays 
such as 818 (not shoWn) or to external differential electrode 
pathWays elements. The horiZontal offset 806 can be stated 
as approximately 0 to 20+ times the vertical distance 806 
betWeen the electrode pathWay 809 and the common con 
ductive pathWay 804/804-IM. The offset distance 806 can be 
optimiZed for a particular application, but all distances of 
overlap 806 among each respective pathWay is ideally, 
approximately the same, as manufacturing tolerances Will 
alloW. Minor siZe differences are unimportant in distance 
and area 806 betWeen pathWays as long as electrostatic 
shielding function (not shoWn) of structure 900A or structure 
20 is not compromised. 

[0122] In order to connect electrode 809 to energy path 
Ways positioned external to 809, yet on either side of the 
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800B, respectively (not shoWn), the electrode 809 may have 
one, or a plurality of, portions 812 Which extend beyond the 
edge 805 of the common conductive pathWays 804/804-IM 
and 808 to a connection area 812A and 812B Which are in 
turn conductively connected to conductive pathWay mate 
rial, deposit or electrode 809A and 809B, Which enables the 
by-pass electrode 809 to be electrically connected to the 
energy pathWays (not shoWn) on either side. It should be 
noted that element 813 is a dynamic representation of the 
center axis point of the three-dimensional energy condition 
ing functions that take place Within the interposer invention 
(not shoWn) and is relative With respect to the ?nal siZe, 
shape and position of the embodiment in an energiZed 
circuit. 

[0123] Referring noW to FIG. 4, the concept of the uni 
versal, multi-functional, common conductive shield struc 
ture (for use With the applicants discreet, non-interposer 
energy conditioners) is shoWn. The universal, multi-func 
tional, common conductive shield structure 20 comprises 
multiple, stacked, common conductive cage-like structures 
900A, 900B and 900C as depicted and Which in turn are 
comprised of multiple, stacked, common conductive cage 
like structures or containers 800A, 800B, 800C, and 800D 
(each referred to generally as 800X), in a generally parallel 
relationship. Each common conductive cage like structure 
800X comprises at least tWo common conductive pathWay 
electrodes, 830, 810, 804/804-IM, 808, or 840. The number 
of stacked, common conductive cage-like structures 800X is 
not limited to the number shoWn herein, and can be any even 
integer. Thus the number of stacked, common conductive 
cage-like structures 900X is also not limited to the number 
shoWn herein and could be of an even or odd integer. 
Although not shoWn, in other applications, each paired 
common conductive cage-like structure 800X sandWiches at 
least one conductive pathWay electrode as previously 
described in relation to FIG. 3. The common conductive 
cage-like structures 800X are shoWn separately to empha 
siZe the fact they are paired together and that any type of 
paired conductive pathWays can be inserted Within the 
respective common conductive cage like structures 800X. 
As such, the common conductive cage-like structures 800X 
have a universal application When paired together to create 
larger common conductive cage-like structures 900X, Which 
are delineated as 900B, 900A and 900C, respectively and 
can be used in combination With paired conductive pathWays 
in discrete, or non-discrete con?gurations such as, but not 
limited to, embedded Within silicone or as part of a PCB, 
discreet component netWorks, and the like. 

[0124] The common conductive pathWay electrodes 830, 
810, 804/804-IM, 808, 840, are all conductively intercon 
nected as shoWn at 802A and 802B(s) Which provide con 
nection point(s) to an external conductive area (not shoWn). 
Each common conductive pathWay electrode 830, 810, 
804/804-IM, 808, 840, is formed on dielectric material 801 
to edge 805 and reveal opposite side bands also comprised 
of dielectric material 801. 

[0125] As has described in FIG. 3, the dielectric material 
801, conductively separates the individual common conduc 
tive pathWay electrodes 830, 810, 804/804-IM, 808, 840, 
from the conductive pathWay electrodes (not shoWn) sand 
Wiched therein. In addition, as described in relation to FIG. 
3, a minimum of tWo cages, for example 800B and 800C, 
Which make up larger cage 900A, are required to make up 
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a multi-functional line-conditioning structure for use in all 
of the layered embodiments of the present invention. 
Accordingly, there are a minimum of tWo required common 
conductive cage like structures 800X, as represented in FIG. 
4 per each 900A, 900B, and 900C, respectively. No matter 
the amount of shield layers used or the processes that derive 
the ?nal form are arrived at, the very basic common con 
ductive pathWay manufacturing result of any sequence 
(excluding dielectric materials, etc.) should appear as an 
embodiment structure that is as folloWs: a ?rst common 

conductive pathWay, then a conductive pathWay (not 
shoWn), then a second common conductive pathWay, second 
conductive pathWay (not shoWn) and a third common con 
ductive pathWay. The second common conductive pathWay 
in the preceding results becomes the centrally positioned 
element of the result. For additional layering of pathWays 
desired, additional results of a manufacturing sequence 
Would yield as folloWs for example, a third conductive 
pathWay (not shoWn), than a fourth common conductive 
pathWay, a fourth conductive pathWay (not shoWn); than a 
?fth common conductive pathWay. If an image shield con 
?guration is desired to be used as is shoWn in FIG. 4 as 
pathWays 850/850-IM and 860/860-IM there is no difference 
in the ?rst layer result other than a last set of sandWiching 
common conductive pathWays 850/850-IM and 860/860-IM 
are added. Again as a result of almost any manufacturing 
sequence as folloWs: (excluding dielectric material, etc.) 
860/860-IM common conductive pathWay is placed, than a 
?rst common conductive pathWay, then a conductive path 
Way (not shoWn), then a second common conductive path 
Way, second conductive pathWay (not shoWn) and a third 
common conductive pathWay a third conductive pathWay 
(not shoWn), than a fourth common conductive pathWay, a 
fourth conductive pathWay (not shoWn); than a ?fth common 
conductive pathWay, ?nally a 850/850-IM common conduc 
tive pathWay Will be the resulting structure for this example 
in FIG. 4. In summary, most chip, non-hole thru embodi 
ments of the applicants discreet, non-interposer energy con 
ditioners Will have a minimum of tWo electrodes 809 and 
809‘ (not shoWn) sandWiched betWeen three common con 
ductive electrodes 808 (not shoWn) and 804/804-IM and 810 
(not shoWn), respectively, and a minimum of tWo electrodes 
809 and 809‘ (not shoWn) connect to external structures 
809A and 809A‘ (not shoWn). Three common conductive 
electrodes 808 (not shoWn) and 804/804-IM and 810 (not 
shoWn), respectively and connected external structures 802A 
and 802B are connected such that they are conductively 
considered as one to form a single, larger Faraday-cage-like 
structure 900A. Thus When a single, larger Faraday-cage 
like structure 900A is attached to a larger external conduc 
tive area (not shoWn), the combination helps perform simul 
taneously, energiZed line conditioning and ?ltering functions 
upon the energy propagating along the conductors 809 and 
809‘ (not shoWn), sandWiched Within the cage-like structure 
900A, in an oppositely phased or charged manner. Connec 
tion of the joined common conductive and enveloping, 
multiple common shield pathWays 808 (not shoWn) and 810 
(not shoWn), respectively With a common centrally located 
common conductive pathWay 804/804-IM Will become like 
the extension of external conductive element 6803, as shoWn 
in FIG. 5B and Will be interposed in such a multiple parallel 
manner that said common conductive elements Will have 
microns of distance separation or ‘loop area’ With respect to 
the complimentary, phased differential electrodes that are 
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sandWiched themselves and yet are separated from the 
extension of external conductive element like 6803, shoWn 
in FIG. 5B by a distance containing a dielectric medium. 

[0126] This enables the extension of external conductive 
element like 6803, shoWn in FIG. SE to perform electro 
static shielding functions, among others, that the energiZed 
combination as just described Will enhance and produce 
ef?cient, simultaneous conditioning upon the energy propa 
gating on or along said portions of assembly 900A’s differ 
ential conductors 809 and 809“ (not shoWn). The internal 
and external parallel arrangement groupings of a combined 
common conductive 900A Will also cancel or suppress 
unWanted parasitics and electromagnetic emissions that can 
escape from or enter upon portions of said differential 
conductors differential conductors 809 and 809‘ (not shoWn) 
used by said portions of energy as it propagates along a 
conductive pathWays (not shoWn) to active assembly 
load(s), Which is explained further, beloW With FIG. 5A. 

[0127] Referring noW to FIGS. 5A and SE, a further 
embodiment of the layered, universal, multi-functional com 
mon conductive shield structure of the present invention is 
shoWn in a by-pass con?guration 6800 hereinafter referred 
to as “by-pass shield structure”. By-pass shield structure 
6800 could also take on a con?guration of ‘feed-thru shield 
structure”6800 in terms of relative stacking position of a 
static embodiment of each. There Would be relatively no 
difference betWeen these tWo possible con?gurations When 
inspecting the positioning of stacked tWo common conduc 
tive shield structures 1000A and 1000B or of common 
conductive pathWays 6808, 6810, 6811, 6812 and central 
common shared conductive pathWay 6804 that could make 
up each embodiment. While appearing physically similar in 
arrangement “feed-thru shield structure”6800 and ‘by-pass 
shield structure”6800, each Would still yield the same pos 
sible functional contribution to the energy conditioning of a 
circuit. HoWever, the Way to Which the non-common path 
Ways 6809 and 6807 are constructed and subsequently 
positioned With respect to circuit pathWay attachments 
Would also determine the ?nal type of energy conditioning 
results that could be expected in the circuit. Whatever 
con?guration, the various shielding functions, physical and 
electrical, Work about the same Way With respect to propa 
gated energy (not shoWn) in the AOC of By-pass shield 
structure 6800. 

[0128] Referring speci?cally to FIG. 5A, the by-pass 
shield structure 6800 is shoWn in cross section extending 
longitudinally and comprises a seven layer common con 
ductive pathWay stacking of tWo common conductive shield 
structures 1000A and 1000B, Which form the present 
embodiment of the by-pass shield structure 6800. In FIG. 
5B, the by-pass shield structure 6800 is shoWn in cross 
section perpendicular to the cross section shoWn in FIG. 5A. 

[0129] Referring to both FIGS. 5A and 5B, the by-pass 
shield structure 6800 comprises a central common conduc 
tive shared pathWay 6804 that is connected With elements 
6808, 6810, 6811, 6812 and energiZed and Will form a Zero 
voltage reference to circuitry (not shoWn) With the creation 
of 6804-IM, 6811-IM and 6812-IM Which is formed and 
relative only to the active circuit elements attached com 
monly (not shoWn), but not before connection of the 6802A 
and 6802B (s) by connection means 6805 to external con 
ductive surface 6803. With energiZation, the circuitry (not 


















