EMBEDDED COVPONENTS | N | NTERPOSER BOARD FOR | MPROVI NG POAER GAI N
(DI STRI BUTI ON) AND POWER LGOSS (DI SSI PATI ON) | N | NTERCONNECT CONFI GURATI ON

RELATED AWPBI2b GABIGEIS This is a non provisional appcrasteionomio a
provi si onal application serial nunber 61/276,661 by Janmes V. Russell filed
Sept enber 15, 2009. BACKGROUND 1. Field In attaching an

el ectrical conponent to the bottom side and/or the top side of a printed
circuit board (PCB), there is the problem of power |oss due to the distance

of the cEMBEDRED: COMPONENTS sINn INEEREBQSERIBQARD fBORwhi ch it is

intended. It is not possible to physically |ocate the capacitance directly

out put pAMREOYENG, POREK SATH Dk S FrmutoN) ARG HORER FORS !t he

correspondi ng points of the test socket. Simlarly, there is the probl em of
i nadequat(PISSEPATEFON) atINN INEERCONRECTS i CONEIGUBRATEEONt ance to t he
el ectrical conponent. Again, it is not very likely to physically locate the

resi stance at the contact pa ' y&cuit board. I t
woul d therefore be desirabl eﬁ(?o%%[g%ﬁn%%%ﬂ%% apparatus that provides
for close pr O)fhgalts% rﬁ)clx‘\a1 B?Or{/?s%ngfargrn%aﬁ%ﬁ & 'at&g(\:/%ioonral %fpp}igftion serial

number 61/276,661 by James V. Russell filed September 15, 2009.

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 due
to the distance of the capacitance to the points on a corresponding 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 corresponds 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 power 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
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resi stance, which shall be referred to as a power nodification conponent,
since it either dissipates power (resistance) or better distributes power
(capaci t amoepittms43she el ectrical conponent on a PCB to protiuseotlombiogy power
dibistri bution or power dissipation. It would be even nore desirable to be
able to acconplish these goal.s w thou he need for replacing the I n
Cirui t BeRsiBRes POWRTSrRRCE] Pt hPROUS B SROUET (eRRATGANEEND
SUMVARY _ The present disclosure provides for attaching and
enbeddi nthezeleatrisal cempenent en adiC Bitamrevideheatter power gistebdtirmer pewes or an
I nt erposer board that is then connected to the main circuit board. The
adapt or Higsipatioanit heutd beeveadnbre dasirate to bierable to hoceomiphish testegoalg,

el ectrically connecting it by a conductive el astoner connection, spring

Pi NS or PKhEthelfRYd fdRYeplbéihgithe FRgnrcitditiBtraraishoulRs BffdPERCEdUH K& OF THE
DRAW NGS FIG 1 isS an exploded sectional view show ng enbedded

corrponganl;jésii,&1 aﬁ&hSFﬁfﬁ er board, which is | ocated above for connection to
the main"¢ircuit board in accordance with the present disclosure;

SUMMARY
The present disclosure provides for attaching and embedding a
capacitance or a resistance directly in an adaptor board or an interposer board
that is then connected to the main circuit board. The adaptor board can be
connected to the main circuit board by soldering, electrically connecting it by a
conductive elastomer connection, spring pins or by any other way that is known

in the art.

BRIEF i)ESCRIPTION OF THE DRAWINGS
FIG. 1 is an exploded sectional view showing embedded
components in an interposer board, which is located above for connection to the
main circuit board in accordance with the present disclosure;
FIG. 2 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 aligned vertically within the adaptor board;



FIG 2 is another enbodi nent of the present disclosure show ng the vias
aligned vertically one on top of another for a finer pitch;

FI G 3 iswaneotimsessenbodi nent of the present discl osure iPeTASR2EI0/00(089
enbedded conponent is aligned vertically within the adaptor board;

FIG 4 is an enbodi i%n%_of t he pr.esent  di scl osu .sE}gwi ng, an. enbedded
resistance and an EHBetifcdn& iment of eclﬁ'i%ef‘{é'sﬁ Hf%ghﬂmﬂgd?" FI G
5 is an expl oded sectional view of another enbodi ment of the present

di scl osuembedded resistancemridsamembasidegeeapasitanes within the adaptepbpard;

enbodi nent of the present disclosure in which the nunber of pads is
different fromthat of the enbodinments of FIGS. 5, 8 and 9; FIG6 B
illustrates the trace routing on one of either the interface sides of the

main circuit pparslioan ekplodedadzabail R ¢t drfthérderbbtinteritiofithe prestriti ed
printed circuit board (nodified pc board) where the trace routing is

possi bl ed@@ g[]pe.i nterface | ayers of the adaptor board and on the interface
| ayers on Q8 Mdin circuit board in accordance with the enmbodi ments of

FIGS, FIG 6AF|:8S%E isa qu el)z(lp%de% s?écctitop\gl \%\?vsg’rn éno%grc él%%%ﬁﬁent of the
present disclosure in which the number of pads is different from that of the
embodiments of FIGS. 5, 8 and 9;

FIG.6 B illustrates the trace routing on one of either the interface sides of
the main circuit board or of the adaptor board facing a side of the modified
printed circuit board (modified pc board) where the trace routing is possible on
the interface layers of the adaptor board and on the interface layers on the main
circuit board in accordance with the embodiments of FIG.5, FIG 6A,FIG.8 and
FIG. 9 of the present disclosure;

FIG. 7 is the modified PC board of the embodiment of FIG.5;

FIG.8 is another embodiment of the present disclosure in which there is
no need for a modified PC board and the adaptor board has lands that are
coated with conductive elastomeric material; and.

FIG.9 is another embodiment of the present disclosure in which there is no

need for a modified PC board and the main circuit board has lands that are

coated with conductive elastomeric material.



FIG 7 is the nodified PC board of the enbodi nent of FIG 5; FIG8 is
anot her enbodi nent of the present disclosure in which there is no need for
a nodi fi edOR@13as5d and t he adaptor board has | ands t hatrcars2cioab@d Wit h

conductive el astoneric material; and. FIG 9 is another enbodi nent of

the present disclosure_in ' e ' f L board
and the main DFIAL EBJ&EM&Q&O@&#@EE‘@@%WMS@? e

el astoneric material. DETAILED DESCRI PTI ON OF THE PREFERRED ENBODI MENT( S)
Referring to the dRefemigg tothedrawingss Fi&. leshayws agembedimant of theont

di scl osure in which power nodification conponent 5 is enbedded in an
adapt or peseat di3cloBuee anvhitthepowenpmdificatibn camponerit Sciscerbbedaazhinvams 11 as
shown in FIG 1. In FIG 1, an enbedded conmponent 5 is placed between

ext ended, @36k r 8Batd1$0! PRe @b deePEirApoRe® 3lcdA bei glicédbetesaipviaBt1 5
enbedded wthin the adaptor board 10. Connective material 7 is conductive

mat eri al 58 URBwASH G, A0Un!FIE. 1Cdn!dinBAdd coffBBHERL 5 YEpRRAMKeNebhad! Ll onal

pl ati ng = niques such as copper, ver, et connecting t s 8 of

t he conponent 5 to the underside of ext . 9 lJarly, vias 11
can be nﬁﬁt@"fjﬁadl?&ﬁ %F’Q qopzoitqrbﬂgm,oto&ﬁgafcfiggp&gtﬂ%'coﬁ’pgﬂ\% qaechni ques
such as copper, silver, etc., conductivye epoxy, or solgd,er. Thus t he

ext endedepbesdded within the adapten bogrd 18- Eearestive matesial nﬁcﬁ%‘r@cg"%y
conductive material 7 and are offset fromthe vias 11 extending through the
adapt or badenial sichefsobut natiimitedctorsclder, wonductive epexy aptraditional platingci r cui t
board 15, which is attached or connected to the adaptor board 10. In this

way, thetdthinfyudis suoht aé)capfbrléilmnehe coaneetihgthe elvds 8 wfthé aumponehten
di scarded when an enbedded conponent 5 wears out or the main circuit board

15 i's usgqohpe uﬂﬂ@l@.&fé of ExteHtibd s ST SRRy, WBs M 1Céar Bemadattough are

expensive and this is a practical way to reduce the power |oss .
ool il B SoRuByth L cRr et e oo
(120119 L1108 it sORREC T o s B ESeiEedd gl
convent] grqgls 8V\<I%¥(hie récc)%up(gn%%t 5 by conductive material 7 and are offset from the vias

11 extending through the adaptor board 10 before making contact with the vias

12 of the main circuit board 15, which is attached or connected to the adaptor

‘board 10. In this way, the main circuit board 15 can be reused and does not

have to be discarded when an embedded component 5 wears out or the main

circuit board 15 is used for another circuit configuration. Main circuit boards 15

are expensive and this is a practical way to reduce the power loss (dissipation)

from a resistor (see FIGS. 3 and 4) or improve a power gain (distribution) for a

capacitance by using embedded components 5 but still freeing the main circuit

board 15 for future use at the same time. The adaptor board 10 can be

connected to the main circuit board 15 in any conventional way including



soldering to it, connecting to it by use of a conductive el astoneric
connection or spring pins or any other way that is knowin the art.

FIG 2 shwo=zoamssiser enbodi nent of the present di scl osuPeTius2aioetv4a fi ner
pitch is possible by aligning blinds 11la on top of one another. In this
enbodi nent rather t han have the pads _of the inte ?ser.board extend and be
of fset fFOHETIAG 9 itasonnectiagity ibby;Use of Agandyiptive slds %P{'F&Q"PFCE\‘P" Ghed wi th
one set extending to permt the pads to make contact with the endpoints of
t he enbesprng pmspuranyt othef waw thatistknowin theearkdapt or board 10 and with

anot her set extending upward fromthe pads at the bottom of the adaptor
board 10. In this way a finer pitch is possible. Blinds 11 a can be
connected to the endpoints as described for connective material 7 for the

enbodi ment in FI G FiG, 2shows'ar@tﬁeﬁm%dmmﬁrtherﬁa@@brrf&mcl@éuﬂermr oved
power dissipation by enbedding a resistor 5a in an adaptor board 10.

Co”ponenxtw R 4 ﬁn%PéﬁéJ?%o&gs‘ngﬁﬁ%typ@%% r%abﬁ’r%js P4 %H%h'bf%fn(e%otﬁéﬁ $ndfsa Vvia

for theaaptor ectri conhection Is througﬁthe
resi stance 5 enbed n apt or, rd 10. The ected to
the resi EF‘Q‘? iment, 13| Sﬁtﬂ‘?’b %Yﬁ pg@s Pﬁ@‘ R rB8§?1rtgg%g ?égﬁéggﬁéﬂg% and
pads 9a and 9b respectively. The openings can be filled wth sol der,

net al | i coffseftfrang the viasnbLasinE '@prU“dS ‘?1@ are werically, ghanedwithenegeb or

board 10 can be a nultilayer PC board. FIG 4 shows anot her
enbodi meexteotlingte peravtthe phdsctoonake oantact with thetentthaintsfe@ent 5 of FIG 1
and the enbedded resistance 5a of FIG 3

embedded component 5 from the top of the adaptor board 10 and with another

set extending upward from the pads at the bottom of the adaptor board 10. In this

way a finer pitch is possible. Blinds 11a can be connected to the endpoints as

described for connective material 7 for the embodiment in FIG. 1.

FIG.3 shows another embodiment of improved power dissipation by
embedding a resistor 5a in an adaptor board 10. Component 5a is located
between pads 9a and 9b and in effect acts as a via for the adaptor board 10 so
that the electrical connection is through the resistance 5a embedded in the
adaptor board 10. The pads 9 are connected to the resistance 5a through
openings at the end points of resistance 5a and pads 9a and 9b respectively.
The openings can be filled with solder, metallic plating or conductive epoxy. It is
understood that the adaptor board 10 can be a multilayer PC board.

FIG. 4 shows another embodiment of the present disclosure with the

embedded component 5 of FIG.1 and the embedded resistance 5a of FIG.3



together in the sanme adaptor board 10. It is understood that the adaptor
board 10 can be a multilayer PC board. FIG 5 illustrates the

el ect ri cavocommseisdsr of the present disclosure in whi chpCiiaScanmewsor has a
mechani cal conpression structure 105, an adaptor board 106 (it is

under stood t hat, the adaptor board nmbedded, copponents.in it no hown
in FIG togethartn s sams @@antah Qa@?@dgﬁm&%m‘g&ﬁgﬁﬁ ?Qapt@ctbeaﬁ 48108
wi th conductive el astoner material 109 forned on | ands 109a and 109 B

r espect i ean beamuliilayeriRfedoardt he nodifi ed PC board 108; and a main circuit
board 110 having connecting lands 111. One non-limting illustrative
exanpl e of use of the conpression structure 105 for the present disclosure
i ncl udes a socket 105a in the conpression structure 105 that is adapted to

house a test pjcCaliifustitifds the S8ctriBhPEHRtorcHf thbipreéerddistlosurkla.wilchs 105b
provi de for making electrical connections to the IC chip 103 housed in

socket 1L : ; T derP(] } | ands or
pads 10%&%%%&%3&%&%@{@%g%ﬁﬂoﬁé%%mﬁ %g'rl%})%r%grc% r%g' a gp??élwof t he
main circyit board 1 aced into coptact wt I rigl 109
Tocat od S0 (8 Wrdrrstost Babli 85pa BosBEhas sritieddel GibdinE M B 108
when the adaptor board 106 and the nodified PC board 10%@3}9 t he gﬂi n
circuit Shewd in G 5kwith seneesting langsiarqadsy OF handasnaditiesd Pe haardssi on
structure 105. The el astoner material 109 can be either isotropic or

ani sot r opd8 withasirutuetivereiastomier miategak HP fasdied eni lardsbtRBalandd 0B pl acenent
of the elastoneric material 109 thereon serves as a pad defined connector
108. Al t espattivéll von Bdth siaxs bf e Medified RC bd3rd 408pand ephairecirauit h an

ani sotropi ¢ sheet elastoner. By conpressing the boards together, it is

poSsi bl epbgPf RY hefingbobhBEliRd THdSCPINCTAORORSIRAY il srandembamperd 106

and the main circult~boar 10 thereby adapting the pitch and/or footprint

bet ween t he esslon.: ARy ' |R)%§r 110. B
using | affs oﬁﬁ‘r%é?'ﬁstq%é@ %tr&%tweee?régﬁ?ﬁég é%g%@gé'gc'%gféj@%oo égonnecti gn
i s establishe e .onl | aci ng copduct i el astoneric material_Jjncludin
Ibut not 1;(%)(;{4;9539%@@8[{1%58%“?%%9@ Sﬁng%%\égﬁc}h@ﬁsca It%q it%F‘OHIf‘e@atlgs oga!ti gns
or by placing anisotropic nmaterial throughout the entire surface of the
connect i gifcuitgicmas endetegrated circhit (KC)rehie 103s, Fipa 1996 pravidefer MaldRo of
utilizing isotropic elastonmeric material at pad |locations is that great

routing diestridal esnaectidnswodbetl€ atwm 108 hoesedze docket 105a withgpadist 1ot o
converting the pitch by connecting fine pads to coarse pads and vice verse,

al so knowe adaptbf Bbaid #06. Thewonhbeting EARI ordbady P8TIbEHHR adaptoobodas f or
rerouting the electrical connections fromthe pinsl05bl- 6 connected to the

connect | ?Gigﬁh%ég&gﬁnﬁ%%ﬁﬂglgh%ﬁ 194 SHEImaRUG RS GHId 110 & Rlad8dIntBoused

in the soc ani cal conpression structure 105 to the pads
109 of the .adaptor bqard 1 ' ' id nboard
170 ol soC kARG SAstBEs e lRb 0 e Bfins ot PdugToda pniciid e
board 106 _can be_rer ed hat its electrical hway, 112 e t have
to connef tmdnpﬁglegﬁqﬁpﬁiﬁphﬁp% &RdARIgr b??r%ﬂgé ﬁggﬁﬁﬁﬁng&ﬁﬁaiﬁ&?boar d
110 nor does it need to translate pitch. Thus pin 105b-1 on structure 105
can be cbeart1@8and thesnaipircuit board 110 are compressed together by the

mechanical compression structure 105. The elastomer material 109 can be either
isotropic or anisotropic elastomer material. Thus the modified PC board 108 by

placement of the elastomeric material 109 thereon serves as a pad defined



1 on a first side 106a of the adaptor board 106 and pad 107-1 is rerouted
via electrical pathway 112 to connect to the pad 107-6 rather than the
first | aml020i/03%556n t he second side 106b of the adapt oPChaseaoh0®d49 The pad
107-6 is then connected to the pad 111-2 on the opposing surface 110a of
the main circuit board 11Q0. Any possjbl - rout,i can be effected in this
way. In ?‘Pﬁ'&e%ﬂﬂQ%eAlﬁﬁrB%Yﬁ'Yoﬁ}‘@dT‘eglﬁﬁgeppé af 1P89936ﬁ?? FRPlaFed Wth AR 1y as
desired. In addition the nunbers of pads for the adaptor board 106 and for
t he mai nagisotrapic dhest ¢lastomean vary as needed. In addition, in this

enbodi nent of FIG 6A, there is no need for a nodified PC board 108 as in
FI G 5 aByicenmpressihfthe dvardsitdgetheritds possibleoto prioidedan eldoBicalB
illustrates one possible illustration of an enhanced trace routing 112 of

the pr eseesﬁnéﬁti%ﬁ'Mb@nkﬁ@%aﬁ&x%&r&ﬁ@%@fﬁé inAth cifsuitbo@@ul 10 of the
pl acement of the conductive elastoneric |ands 109 on each side of the

Z‘éﬁLLLg ?h”g:é??@ﬂ%%?‘ﬂ*"{tsﬁ%ﬁ"@‘n%@#’?’Eﬁ%tﬁﬁﬁteieé‘“%%%s i @%Lf&’h%f%ﬂ%ﬁ‘@ﬁ&%‘é board_
108 . ., 106 j fi PC
i - ci v 408 ARBQRF (aIRGHCutRPRRaAD; BY Bee e TLow ks ok iR febfiess "t

illustration of FIG 6A It is understood that this feature of the

re-rout i RE rard{i0& @grest coppedionos estatlishedbe prly PlAGIRg seREYCtHHe F Gs. 5,
6a,8 and 9. FIG 7 illustrates a possible enbodi nent according to the
present elastdmetic matérialieclodohgr butchdtdmitet @ plasing Tsetrewic edestamens | s

nodi fied by placing lands with isotropic naterial on both surfaces of the

PC boar dmbisridisat paavibcatiis ér by Blacihganiestropic raatdriat throughost thedntise ood
that the other surface is simlarly arranged. The el astoneric material can

be el ast gies i oPY! GorbleRfiRg 8GR aEMbidin S Patei ¢ BS4IBY, Fired PC boar d

108. FI G ustrates a cond enbodi nent in which there is no need for a

g‘éiiL&Sf’f%}ﬁéﬁé%#ﬁﬁvﬁﬁé{fﬁ%}%@%ﬁ%‘@m %@éﬂ% ﬁ%&éﬁ%&%ﬁtﬁgﬁfﬁ%t
X 1 . ) ; 110 §
cg(r:]IdlrJ]gt?@t@ggﬁ%ﬁaﬁg&ﬁ%%g@lcﬂm&é%é? ioﬁgtead o?r go;'??;g t\r,1wet pags 109a

and 109b respectively of a nodified PC board 108, as was the case in FIG 5
of the present disclosure, the |l ands 107b of the adaptor board 106 facing
the lands 111a of the main circuit board 110 are coated with the

el ast omeri ¢ mdherdditionl@Oconverting the pitch by connecting fine pads to coarse pads

and vice verse, also known as pitch translation the present disclosure also
provides for rerouting the electrical connections from the pins105b1- 6 connected
to the connection points 104 of the test circuit (such as an IC chip 103) housed in
the socket 105a of the mechanical compression structure 105 to the pads 109 of
the adaptor board 106 and to the pads 111 of the main circuit board 110 also
known as pin map scrambling . As shown in FIG. 6A , the adaptor board 106 can
be rerouted so that its electrical pathway 112 does not have to connect to the
corresponding land or pad 111 on the main circuit board 110 nor does it need to

translate pitch. Thus pin 105b-1 on structure 105 can be connected to pad 107 -



FIG 9 illustrates a third enbodinent in which there is no need for a
nodi fi ed PC board 108 between the adaptor board 106 and the nmain circuit
board 110wolnstmsassst he | ands 11la on the surface of thepomius2@ioncwis board
110df acing the lands 107b of the adaptor board 106 are coated with a
conductive el astonmeric material 109. Th I NSt ea coating the pads 109a
and 109b71onsplrstiside §06a Oéthﬁ)aii?ﬁ)f@abpéfcgigﬁanﬂd@g &@%@a@ refRuted via Pn FIG 5
of the present disclosure, the lands 11la of the main circuit board 110
faci ng t electrinali pattovay ©12 téeondegh torthe padd! 0756 rather dbam the first tandh&07-

el astoneric paste 109. Wil e certain enbodi nents have been shown and

descri befd,on thel secdndtdide 1 08b whdies atiaptbrtivard 1D8. The ead TOV-bds tlwen | i mi t ed
thereto but nmay be otherw se enbodied within the scope of the appended

cl ai mms. c%é&é&&@%@@é&’ﬂh@%ﬁ%ﬂé%@%g@\ﬁﬁ& 110aordwdirf eiFculf ovi di ng

| nproved power distribution or power dissipation to an electrical conponent

attached {9 p4 Pd.ilgﬁ)? gogéiﬁfél’ljetro%(ﬁﬂb%a('\wéﬁe&léﬂ in tRR &P T thid RBy the
present disclosure permits re-routing of circuitry as desired. In addition the -
numbers of pads for the adaptor board 106 and for the main circuit board 110
can vary as needed. In addition, in this embodiment of FIG. 6A, there is no need
for a modified PC board 108 as in FIG. 5 as is also the case in the embodiment

of FIG. 9.

FIG.6 B illustrates one possible illustration of an enhanced trace routing 112 of
the present disclosure known as pin map scrambling. As a result of the
placement of the conductive elastomeric lands 109 on each side of the modified
PC board 108 trace routing 112 is possible in and around connecting land arrays
on interface layers between the modified PC board 108 and the adaptor board
106 and between the modified PC board 108 and the main circuit board 110. .
The modified PC board is not shown in the illustration of FIG. 6A. ltis
understood that this feature of the re-routing of the adaptor board 106 works for

the embodiments of FIGS.5, 6a,8 and 9.

FIG. 7 illustrates a possible embodiment according to the present disclosure of

the modified PC board 108. The PC board 108 is modified by placing lands with



enbeddi ng a power nodification conmponent inside of at |east one adaptor
board between vias of said adaptor board; connecting or attaching said
adapt or bwendii34ssmai n circuit board; | ocat i ng s&CU/US2E00000ADT €
enbedded conponents to extend over and beyond the vias or blinds of said

main circuit board so that a portion of ¢ ad r board ainLng the
embeddedisotiapic materal oxxbeth Wﬁé’gtth‘? £ d]gea@ﬁé%@?oﬁ%&%&gﬁﬁ? Egév?a' s or
blinds are located to permt that via to conduct through_the opening so
that sai dhpwsmnensutfades étis ondewstpod dmt thelatherssurfacecis sailady afrapgegoi nt to
said electrical conmponent thereby increasing power distribution or power

di ssi pat Tag.elastopmsic material 2an Decelastdmetiapastedilaged on qagsroribothesides sai d
power nodification conponent is a capacitance. WO

2011/ 034 gpf hoHifed S HYHd 4 08.

FIG. 8 illustrates a second embodiment in which there is no need for a modified
pc board 108 between the adaptor board 106 and the main circuit board10.
Instead the lands 107b on the surface of the adaptor board 106 facing the lands
111a of the main circuit board 110 are coated with a conductive elastomeric
material 109. Thus, instead of coating the pads 109a and 109b respectively of a
modified PC board 108, as was the case in FIG. 5 of the present disclosure, the
lands 107b of the adaptor board 106 facing the lands 111a of the main circuit

board 110 are coated with the elastomeric material 109.

FIG. 9 illustrates a third embodiment in which there is no need for a modified PC
board 108 between the adaptor board 106 and the main circuit board 110.
Instead the lands 111a on the surface of the main circuit board 110 facing the
lands 107b of the adaptor board 106 are coated with a conductive elastomeric
material 109. Thus, instead of coating the pads 109a and 109b respectively of a
modified PC board 108, as was the case in FIG. 5 of the present disclosure, the
lands 111a of the main circuit board 110 facing the lands 107b of the adaptor

board 106 are coated with the elastomeric paste 109.



3. The nmethod according to claim1 wherein said power nodification
conponent is a resistance. 4. The nmethod according to claim1 wherein said
vi as are wenviloahisy al i gned on top of one anot her to precirds26i000@49 i ner
pitch. 5. An apparatus for inproved power distribution or power dissipation

to an electrical conpgnent attached to a main circuit board, copprising: a
power nodi fi cWW'@rF%%ﬁ&mﬂd'méﬁHé\ﬁe bgenshoyn %@élpg%@bggét 'édﬁ%t"t?ilyboar d
bet ween vias of said interposer board,; sai d adaptor board being

| ocat ed bederstoodhthat thee invieotion i npblireited dereto but mayibecotherwiser d and sai d
adapt or board being connected or attached to a main circuit board;

| ocat i ngemblodigd®ithin therseopeivfdiedppentiederdimst o ext end over and beyond t he
vias or blinds of said main circuit board so that a portion of the adaptor
board contai ni ng the enbedded power nodification conponent is |ocated
beyond where the vias or blinds are located to permt that via to conduct
t hrough the opening so that said power nodification conponent will have a
cl oser contact point to said electrical component thereby increasing power
di stribution or power dissipation, respectively.

10



6. The apparatus according to claim5 wherein said power nodification
conponent is a capacitance. WD 2011/034555PCT/ US2010/000049 7. The

appar at uswacoormdiisg to claim5 wherein said power nodifiPCattiseoovmvponent i s
a resistance. 8. The apparatus according to claimb5 wherein instead of
vias or blinds an opening exist within said adaptor board, said power
nodi fi cation conponent is a resistance and it is |located and vertically
aligned within said opening between the effected | ayers of said adaptor
board, and said resistance is connected to a pad on said top surface and a
pad on said bottom surface of said adaptor board 9. The apparatus

accordi ngLAMMS ai m 8 wherein said opening is filled wth sol der, copper

pl ati ng or conductive epoxy. 10. The apparatus according to claim5

wherein sai d bl inda metotfor ipfalilingaipioesd pBwepRlistfibatish anpbwer to provi de
for a finer pitch.
dissipation to an electrical component attached to a printed circuit
board (PCB), the steps comprising:
embedding a power modification component inside of at
least one adaptor board between vias of said adaptor board;
connecting or attaching said adaptor board to a main circuit
board;
locating said one or more embedded components to extend
over and beyond the vias or blinds of said main circuit board so that
a portion of the adaptor board containing the embedded power
modification component is located beyond where the via’s or blinds
are located 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 claim 1 wherein said power modification

component is a capacitance.
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11. The apparatus according to claim5 wherein said apparatus changes its
pitch configuration by pitch translation. 12. The apparatus accordi ng
to clai mwo 2ohie3e3sa there is no pitch translation so thacTiuseowicem4of the
adaptor board and the main circuit board are aligned with each other.

13. The apparatus cording to claim5 wherein said.apparatus. .changes its
pi n configuratioh ﬁ;‘epﬂ‘ﬁt p?%@r%ﬂﬁﬁ%ﬁéa.'m 1 WhereTf?'&W(%“@Mﬁ?%‘ﬁﬁ%“%lcor di ng
to claim5 wherein a conductive el astonmer provides an electrical connection
bet ween sai d adapt 6empeacot isrriresistanai n circuit board wherein said

el astoner is |ocated on at |east one surface of said main circuit board.

15. The appar at Uk Theandihod darocdiagtoTlairet evhereincsaid vias are \ertisalbyrer

provi des an el ectrical connection between said adaptor board and said main

circuit board wher gjignédbf t6p ¥ bABRIndtRer teqitbeidedfar atfilergitchone surface of
sai d adapt or board. 16. The apparatus according to claim5 wherein a

conductive el astoner provides an electrical connection between said adaptor
board and said main circuit board wherein said elastoner is |ocated on at

et o hoar &8 %0 Bhodiafnd Bl Sl phwRP BIstrisl P3P BoE! dREDatBhto
an electrical component attached to a main circuit board, comprising:

a power modification component embedded inside of at
least one adaptor board between vias of said interposer board;

said adaptor board being located between an electrical
component and a main circuit board and said adaptor board being
connected or attached to a main circuit board;

locating said one or more embedded components to extend
over and beyond the vias or blinds of said main circuit board so that
a portion of the adaptor board containing the embedded power
modification component is located beyond where the vias or blinds
are located 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.

6. The apparatus according to claim 5 wherein said power modification

component is a capacitance.
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17. The apparatus according to claim5 wherein said enbedded adaptor board

Is soldered to the main circuit board. 18. The apparatus accordi ng
t o cl ai mwofardiesssconpri sing spring pins for el ectri calPCy/useommedodng sai d
adaptor board to said main circuit board. 19. The apparat us

according to claim5 further conprjsing . an electrical..connectaor,.for.
provi di ng an el e%ﬁ?h%ﬁﬁ’p@@mﬁ?? H'%ﬁ?@@ﬁm SH’&“%[&HH%'P Qﬂygﬁromgﬂlf'c?hgn mai n

circuit board, wherein an interconnect nedi um having a conductive el astoner
sheet provi des corapenrentiigalresistanas.i on bet ween sai d adapt or board and said
main circuit board and said el astomer sheet is |ocated in between said
adapt or board and said main circuit board. 20. The appar at us
according to claim5 wherein the electrical conponent is an IC test socket
housing an I'C. 8 The apparatus according to claim 5 wherein instead of vias or blinds

an opening exist within said adaptor board, said power modification

component is a resistance and it is located and vertically aligned within

said opening between the effected layers of said adaptor board, and

said resistance is connected to a pad on said top surface and a pad on

said bottom surface of said adaptor board

9. The apparatus according to claim 8 wherein said opening is filled

with solder, copper plating or conductive epoxy.

10. The apparatus according to claim 5 wherein said blinds are

vertically aligned on top of one another to provide for a finer pitch.

11. The apparatus according to claim 5 wherein said apparatus

changes its pitch configuration by pitch translation.
12. The apparatus according to claim 11 wherein there is no pitch

translation so that the vias of the adaptor board and the main circuit board

are aligned with each other.
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21. The apparatus according to claim5 wherein said adaptor board is a
mul tilayer pc board. 22. The apparatus according to claim5 wherein
sai d adapvonobdassssis a two sided pc board. PCT/US2010/000049

13. The apparatus according to claim 5 wherein said apparatus

changes its pin configuration by pin map scrambling.

14. The apparatus according to claim 5 wherein a conductive
elastomer provides an electrical connection between said adaptor board
and said main circuit board wherein said elastomer is located on at least
one surface of said main circuit board.

15. The apparatus according to claim 5 wherein a conductive
elastomer provides an electrical connection between said adaptor board
and said main circuit board wherein said elastomer is located on at least

one surface of said adaptor board.

16. The apparatus according to claim 5 wherein a conductive
elastomer provides an electrical connection between said adaptor board
and said main circuit board wherein said elastomer is located on at least
both surfaces of a printed circuit board disposed between said adaptor

board and said main circuitboard.

17. The apparatus according to claim 5 wherein said embedded

adaptor board is soldered to the main circuit board.
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WO 2011/034555 PCT/US2010/000049

18. The apparatus according to claim 5 further comprising spring
pins for electrically connecting said adaptor board to said main circuit
board.

19. The apparatus according to claim 5 further comprising an
electrical connector for providing an electrical connection between the
adaptor board and the main circuit board, wherein

an interconnect medium having a conductive elastomer sheet

provides an electrical connection between said adaptor board and

said main circuit board and said elastomer sheet is located in
between said adaptor board and said main circuit board.

20. The apparatus according to claim 5 wherein the electrical
component is an IC test socket housing an IC.

21. The apparatus according to claim 5 wherein said adaptor board

is a multilayer pc board.

22. The apparatus according to claim 5 wherein said adaptor board

is a two sided pc board.
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