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BACKGROUND
1. Field
In attaching an electrical component to the bottom side and/or the
top side of a printed circuit board (PCB), there is the problem of power loss or
due to the distance of the capacitance to the points on a corresponding
integrated circuit (IC) for which it is intended. It is not possible to physically locate
the capacitance directly to the contact pads on the printed circuit which
correspond to the input output points of an integrated circuit or in the case of a
test board the corresponding points of the test socket. Similarly there is the
problem of inadequate dissipation due to the distance of a resistance to the
electrical component. Again, it is not very likely to physically locate the resistance
at the contact pads on the printed circuit board.

It would therefore be desirable to have a method and apparatus
that provides for close proximate placement of the capacitance or of the
resistance which shall be referred to as a power modification component since it
either better dissipates power (power loss) (resistance) or better distributes

power (power gain) (capacitance) to the IC or other electrical component on a

PCB to provide better power gain or distribution or power loss or dissipation.



It would therefore be desirable to have a nethod and apparatus that

provi des for close proximate placenent of the capacitance or of the

resi stancwowhicio®bal | be referred to as a power nodifi eatiusaoioonpanent
since it either better dissipates power (power |oss) (resistance) or better
di stri butes power (power ga@ﬂg&gﬂ tance) to the I1C or other electrical
conponent on a PCB to provi a® power gain or distribution or power
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cont ai ni ng the enbedded power nodification conponent (capacitance or

resi st aggfehdi Sver Gl 58Y MRMPRAiNG BF the PEB/$GS thatizeportioatafdhe padh of the pads
wi |l be connected to t'he endpoints of the power nodification conponent

| ocat ed . ' | [ ' (T i al d
t e padgBrtEHAS he'ehindddentitivé mBRfRalign Bripthih fadihoTher | 21 under

D S R PAR b N IBSRE ERASI RObR U P L1 |

is aan illustration of standard i nterconne conf i ti
pl acenehe csnngcteghiacthe andpoiits of dhe pawes ,moézlfllcat%?\ component odated "9

underneath it through an opening in the dielectric material under the pads to

permit conduction through the opening. In this way the capacitance and the

resistance will have a closer contact point with the electrical component.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.1 is a an illustration of standard interconnect configuration
showing placement of a capacitance or resistance;

FIG.2 A is illustrates the interconnect configuration with placement
of the capacitance or resistance in accordance with the present disclosure;

FIG 2B is another embodiment of the present disclosure showing
the vias aligned vertically one on top of another for a finer pitch;

FIG. 3 is another embodiment of the present disclosure in which the
embedded component is a component aligned vertically within the board; and

FIG. 4 is an embodiment of the present disclosure showing an
embedded resistance and an embedded capacitance within the board aligned

vertically and horizontally.



FIG2 Ais illustrates the interconnect configuration wth placement of the
capaci tance or resistance in accordance with the present disclosure;

FI G 2B i swanotinesooenbodi nent of the present disclosure shomisagonb@4yi as
aligned vertically one on top of another for a finer pitch;

FIG 3 is another enbodi nent of the present disclosure in which the
enbedded conponent is a conmponent aligned vertically within the board; and
FIG 4 is an enbodi ment of the present disclosure show ng an embedded

resi stance and an enbedded capacitance within the board aligned vertically
and horizontally. WD 2010/ 129002PCT/ US2010/ 000043

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
Referring now to the drawings, FIG.1 illustrates the typical

interconnect configuration where the capacitance or resistance is placed a
considerable distance away from the electrical test structure housing of an IC
chip (not shown). FIG.2 illustrates the interconnect configuration of the present
disclosure. In this configuration, the power modification component 5 which can
be, but is not limited to, either the capacitance 5c (FIG. 4) or the resistance 5a
(FIG. 3) is embedded under pads 7 within the footprint of the electrical test
structure housing of an IC chip (not shown). The pads 7 are located with the
embedded portion not covering the vias or blinds 11 but placed in proximity of the
electrical component. In this way the placement can provide for better power
distribution by being close to the electrical component so that there is little power
dissipation and the capacitance does not become inductive. Similarly by the
same close proximity of the resistance to the electrical component power
dissipation is provided when required. Distant placement of the resistance from
the electrical component results in a reduction of the power dissipation, a
problem addressed and resolved by the present disclosure as shown in FIG. 3 of
the drawings.

FIG.2A illustrates an embodiment of the present disclosure showing an
interconnect configuration in which a power modification component 5 e.g.

resistance 5a (FIG. 3) or capacitance 5c¢ (FIG. 4) is attached to the bottom sides



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT( S) Ref erring
now to the drawings, FIG1 illustrates the typical interconnect
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di scl os@f the pads ﬁif@rra%bwﬁ?faf?@'m,a EPRPYISAET #{ﬁjgf'f‘%&?'mﬁ"% nent 5 which
can be, but is not limted to, either the capacitance 5¢c (FIG 4) or the
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resol ved by the present disclosure as_shown in FIG 3 t he draw ngs.
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i nterconnect configuration in which a power nodification component 5 e.g.
resi st aknewhanéahsof ajtachimenpean bensedsas Wwell @nd4hat thegpresentdisclosUfR bot t om
sides WO 2010/ 129002PCT/ US2010/ 000043 of the pads 7 formed by preferably a
copper |k ridt lithiteld totthe partiewat matevials OPCBpperTiod, didbetrie tayer\and

nmodi fication conmponent 5 (such as but not limted to a capacitance or
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that the present disclosure also is not limted to the particular materials
of coppelesired icapdtidnng value afysize thad cepde agraramedalad gar beiused- Asrein. As
shown in FIG 2A the power nodification conponent 5 is enbedded so as to be
near butseeatin IFIGcH, theccaparitance iciiadttathed by a bend@Rive. eyt soldery t he
capacitance 5¢c will be a 0201 cap. However any desired capacitance val ue or
si ze t hajastdbriifedficpramspiad can be used. As seen in FIG 4, the
capacitance 5c is attached by a conductive epoxy, solder paste, or netallic

plating 14. £ 3 shows another embodiment of improved power dissipation by

embedding a resistor 5a in a pc board 8. An opening is created beneath the pad
7a at the top of the interposer board and the pad 7b at the bottom of the pc board
10 and a resistor 5a is vertically positioned within the opening in-between the top
and bottom pads 7 a and 7b, respectively, and in effect acts as a via for the
effected layers of the pc board 10, which it is assumed can be a multilayer pc
board, so that the electrical connection is through the resistance 5a embedded in

the pc board 10. The pads 7a and 7b, respectively, are connected to the



FI G 3 shows anot her enbodi nent of inproved power dissipation by enbedding a
resistor 5a in a pc board 8. An opening is created beneath the pad 7a at

t he top ovothw/izeioer poser board and the pad 7b at the beCrarseab/oodees pc
board 10 and a resistor 5a is vertically positioned within the opening
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respectively, are connected to the WD 2010/ 129002PCT/ US2010/ 000043

resi st appiingar capdoctgsepekywdn the ends points of the resistance 5a and
the pads 7a and 7b, respectively, in the pc board 8 can be filled with

sol der, met aHé%%h@Ws%d?ﬁeﬁ%%@hﬁéﬁ SR pradent disclostreGuitd aphows anot her
enbodi nent of the present disclosure with an enbedded capacitance 5c¢c and

the enbed %%%@%@é?ﬁ%ﬁé %ﬁ%fndFtbg‘é)an)%@&é&‘?éséét%n&@%asﬁrﬁ@ﬁ tOGEhEr th

Wil e c&M ave been shown an escribed, it IS distinctly
understood that the present disclosure is not limted thereto but nay be
ot her wi the 8AMERERCHAHi n the scope of the appended cl ai ns.

While certain embodiments have been shown and described, it is distinctly
understood that the‘present disclosure is not limited thereto but may be

otherwise embodied within the scope of the appended claims.



CLAIM5S 1. A nmethod for providing inproved power distribution or power
di ssipation to an electrical conponent on a printed circuit board (PCB),
t he st epswoanpvi2giong: enbeddi ng a power nodi fi cat ipom/useonmpon®at i nsi de
of one or nore pads; | ocating said one or nore enbedded pads to
extend over and beyond the vias or blinds of said PCB so that a portion of
t he pad. contai ni ng the enbedded power nodification conponent is |ocated
beyond where the visa or blinds are |ocated, said one or nore pads include
an opening that is |ocated over a given one of the vias or blinds to permt
that via to conduct through the opening so that said power nodification
component will have a closer contact point to said electrical conponent
t hereby increasing power di QUAIMSion or power dissipation, respectively.
2. The nethod according to clainl wherein said power nodification conponent
'S a capacitance. 1 A method for providing improved power distribution or power
dissipation to an electrical component on a printed circuit board
(PCB), the steps comprising:
embedding a power modification component inside of one or
more pads;
locating said one or more embedded pads to extend over
and beyond the vias or blinds of said PCB so that a portion of the
pad containing the embedded power modification component is
located beyond where the visa or blinds are located, said one or
more pads include an opening that is located over a given one of
the vias or blinds to permit that via to conduct through the opening
so that said power modification component will have a closer
contact point to said electrical component thereby increasing
power distribution or power dissipation, respectively.
2. The method according to claim1 wherein said power
modification component is a capacitance.

3. The method according to claim1 wherein said power

modification component is a resistance.



3. The method according to claim wherein said power nodification conponent
IS a resistance. 4. An apparatus for inproved power distribution or power
di ssi pat iwo 20m/12m00@| ectrical conmponent on a printed cir eairtushaanoodCB) ,
conpri si ng: a power nodification conponent enbedded inside of one or
nor e pads; a PCB havi ng ?ne.or nor.e Vvias D@’g‘hi nds, said one or nore

embedded pads bei fig AbaRPRERIIS fofy IBRPVEFROWR i BN NP WNEs or blinds of

said PCB so that a portion of the pad containing the enbedded power

nodi fication is | ocalissipatigntaianigieariealcompanest %aﬁwt%q@r%&awé, sai d
one or nore pads include an opening that is | ocated over a given one of the
vias or blinds to pgPGB), tbaiprisirg:or blind to conduct through the opening
so that said power nodification conponent will have a closer contact point

to said electrical conpgsidr rbaificBrion BehRAHENE eRtbided insidetuftorenonr power
di ssi pation, respectively. 5. The apparatus according to claim4 wherein

sai d power rmdifiﬁ?c;g\(y%d%orrponent IS a capacitance. 6. The apparatus
according to cl ai IS ei n said power nodification conponent is a

resi st ance. . . . .
a PCB having one or more vias or blinds, said one or more

embedded pads being located to extend over and beyond the vias
or blinds of said PCB so that a portion of the pad containing the
embedded power modification is located beyond where the vias or
blinds are located, said one or more pads include an opening that is
located over a given one of the vias or blinds to permit that via or
blind to conduct through the opening so that said power
modification component will have a closer contact point to said
electrical component thereby increasing power distribution or

power dissipation, respectively.

5. The apparatus according to claim 4 wherein said power
modification component is a capacitance.
6. The apparatus according to claim 4 wherein said power

modification component is a resistance.



