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' BACKGROUND OF THE INVENTION

Field of the Invention

The invention relates generally to the field of Surface Mount Technology (SMT)
15  Package and Socket Designs. More particularly, the invention relates to providing a
power bar and power bar carrier for increasing power and ground current throughputs

between an Integrated Circuit (IC) board and an IC chip while equalizing load and current

distribution.

20  Description of the Related Art

With the increased demand for computer functionality and speed, improvements
are always being made in technologies that affect the ability of an IC board to deliver
power to components that reside on the IC board. Because of manufacturing concems,
package stress factors, cost of materials, efc., each generation of technological advances

25  provide some benefit to the existing state of technology capability and provides a segue
into the next generation of technological innovation. With the advent of Surface Mount
Technology (“SMT?), certain ICs that may be modified, coded or evolve in later
generations, so that boards containing these ICs could be easily upgraded, created a

practical upgrade and replacement problem.
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number limitation and the pin and trace size limitation impose na aral restrictions on the

amount of current that can be transferred across a set of multiple pins designated to a
15 power plane. One of the primary bottleneck limitations is generated by the chip pins and

the corresponding socket traces providing the power to those pins. Each pin limits the

current going through the pins to between one half of an amp to on¢ amp. Additionally,

the electrical power delivery performance is limited by the area where the package pin and

socket trace make contact. Because of the limited size of each pin and its corresponding

20  contact area, the resulting resistance and inductance of the contact reduces the current

delivery for each pin or provides inconsistent power transfer between one pin and another

pin because of irregularities in the contact.
Figure 12 demonstrates a prior art socket 1210 engaging an IC package 1211, All

of the package pins 1201 are inserted into and engage a socket’s pin receptacles 1202. A

25 [ever 1203 is used for locking the socket pins into place and forcing contact between the

pins and their corresponding receptacles. Because of the small size of the pins, limited

force can be applied to the pins resulting in inconsistent power transfer results.
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recept acl ewoh202487A 25 lever 1203 is used for IockinQCPﬁgugﬂﬁﬁet pins into
pl ace and forcing contact between the pins and their correspondi ng

receptacl es. Becauyse of the s | size .of the pi limted, force can be
applied to t‘ﬁ‘i’é“‘ﬁ‘?“H%e‘F"gﬂﬁ“ﬂF RY g'i?‘{rf"‘fkﬁtéﬁﬁes}}"g? g‘ﬁt"“‘g‘%&i?“’{e‘r“a%r#s WP esults. 2 27
June 2005 3Qgﬁgiﬁﬁ§%mPCT/USOl/44828 Addi tionally, each package pin and
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| evel depiction of a socket and an | C package according to one enbodi nent
the invention. FiigpreenPinvestion itithystraiddbwway ofzxamplekand ngiteway ever al pin
receptacl es ate,elﬁa%ricallﬁ connect%d..Figﬂrelﬁﬁﬂgnde%geiIlustrate an I C
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the invention. Figure 5 denonstrates how a package power bar nay be
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10 Figure 1 is a high level depiction of a socket and an IC package according to one
embodiment the invention.
Figure 2 is a top view of a socket where several pin receptacles are electrically
connected.
Figure 3a and 3b illustrate an JC package having a power bar according to one
15  embodiment of the invention.
Figure 4 is a simplified socket according to one embodiment of the invention.
Figure 5 demonstrates how a package power bar may be mounted in a socket
carrier according to one embodiment of the invention,
Figure 6 is a socket with a cross-sectional view of a power bar according to one
20 embodiment of the invention.
Figures 7a and 7b demonétrate a carrier engaging a power ba according to one
embodiment of the invention r,
Figure 8 is an example of how a carrier side may be stamped from an electrically
conducting foil according to one embodiment of the invention.
25 Figures ¢ illustrates how two foils may be mounted with insulation to form a
carrier according to one embodiment of the invention.
Figures 10 and 11 show alternative activation mechanisms for a carrier to engage

a power bar according to one embodiment of the invention.
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Figure 12 provides a prior art socket engaging a prior art package. Figure
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apparatus enconpasses a socket including a power bar carrier. The power
bar carrier tpeasfevmecdrononi@boulrielind§. Besaspardyncomprsss PVFEt ed on the 1 C
package. 10 In the fol|lown ,&escri tion, far the pur Se@fy €Xpl anation,
nuner ous s paB§Ydg a PR BT FATISky e?%‘f'erggﬂrﬂérirﬁe%ﬁ'saé?rregpg"@%}gl %fegra t hor ough
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be practiced wthout sone of the specific detail provided therein. The
invention is described herein primarily in ternms of a SMI socket
10 In the following description, for the purposes of explanation, numerous specific

details are set forth in order to provide a thorough understanding of the present invention.

However, the present invention may be practiced without some of the specific detail

provided therein. The invention is described herein primarily in terms of a SMT socket

designed to receive an IC with at least one power bar. The power bar improves current

15 transfer while reducing contact resistance and inductance created by current power pin
contact sizes.
The invention, however, is not limited to this particular embodiment alone, nor is it
limited to use in conjunction with any particdlar combination of pins and power bars nor is
it limited to use in SMT environments. For example, the claimed apparatus may be used

20  in conjunction with any IC board where utilization of a power bar manufactured package

improves power delivery to the IC and the board assembly technology suppotts it.

Detailed Description

Figure | iltustrates a high level depiction of socket and IC package according fo
25 one embodiment of the invention. An IC package 101 having a power plane (not shown)
is mounted into a socket 103. The IC package 101 has multiple input/output pins 104 that

are inserted into corresponding socket holes 105 for transferring and receiving
4



designed to receive an IC with at |east one power bar. The po Todu
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surface mounting on the underside of the socket. The pin receptacles 1311 each have a
~ corresponding contact 1312 for receiving and abutting to the package pins when the IC
package is engaged into the socket. An insulated socket-housing barrier 1313 prevents
any contact between any of the pins 1311 and their respective contacts 1312 with any
15  adjacent pin. The pin size has been reduced over time due to chip complexity, solder re-
flow and packaging advances such as SMT and C4 technologies. Increased functionality
has resulted in increased power dissipation demands by the IC device to the point where
power and ground must be supplied through multiple pins. However, the pin size and the
contacts between the socket pin receptacle and the package pin limit the power that may
20  be supplied to an IC from an IC board. Additionally, the individual pins cause high non-
uniform current distribution between the different pins that are utilized to supply the
power to the IC package.
While Figure 13 demonstrates the present state of the art, Figure 2 conceptually

demonstrates a portion of the philosophy behind the innovative socket and corresponding

25  package enhancements from the sacket perspective. Several pin receptacies 221 or



10 woul d engage the socket) containing multiple pin receptacles 1311 that
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bet ween anYfO8P ¥ pins 1311 and their respective conPE&FP¥4BI® \with any 15
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el ectrical | y (ROARGadsRARE B pokY frdm BB Qokd: BGne 18] €CE Of copper 223. Al though
the shorting piece of copper is shown here as a trace for denonstration

pur poses, one embipleRBoRét pRQGRERITRE 25EHat FRMES D piR iclptadBilr b bl Shorting
pi ece constructed froma single copper foil so as to naxim ze the current
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configuration that nakes sense for the design of the | C package. To
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capacity, whether limited by the socket pin receptacle or the IC package pin, is between
0.5 amps and 1 amp. Because pin utilization is well known in the art, a complete
discussion of their construction and implementation is omitted.

15 An illustrative IC Package contemplated by the invention is shown in more detail
in figures 3a and 3b. Although various planes or cross planes may exist in the package for
holding the power and ground for the IC, Figure 3a demonstrates two power planes, one
for holding a first voltage [evel and one for holding a second voltage level. For simplicity
these voltages levels will be referred to as power and ground. By convention, the term-

20 “power” encompasses the notion of ground and the nomenclature verbalized with
reference to power planes and power bars in this invention does not deviate from that
convention. Arbitrarily, the power plane 301 resides above the ground plane 302 although
it is well understood that location is irrelevant. Additionally, a plane in this context is one
level of copper although a plane that is not restricted to copper or a singie level is

25  contemplated. For example, a ground plane could be constructed of any conducting



socket design, the |IC package should also be nodified so that PUUrleEPODS
does not occur in the pins transferring the power fromthe socket to the
[C. Multiple socket pin receptacles 225, that include 1/0O pin receptacles
or other pin 10 receptacles where current throughput is not crucial, are
connect ed WO 0xarkT ple 1 C package pi ns, socket tracesPCEiBILERBacCt S.
Currently, each |IC package pin's known current carryi ng capacity, whether

anps. and | OB BECHERBMBNE T IR 1ols ol BReid Wehe art. &
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15 An illustrativ ackage contenp on is shown in
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may exi st in the package for hol dgrng t he power and ground for the IC,
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| evel and one for holding a second voltage level. For sinplicity these
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does not deviate fromthat _caonvention. Arbitrarily, the power plane 301
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of copper alPfHSHYN BOVEIP, ﬂ%%h’éf&c&mﬁ%‘l’“}eg "f%'lrﬂf e BYer BESHPE or a singl e
Lty Son BT ETASER e FOORLR i TR AP orst i o,
spread 3poNGidsQY @([u%lexhe)(ﬁln&dduﬂn smer hefel BOLAHGRE ﬁ.eéaﬁenalmgr ground power
pl ane's extrusi on panel 304 could connect directly to one or nore of the
ground pl ang@sumfakms of thd gowerHldné extradinpaknios @dees Bdoweoplind exr@sioind pl ane.
panel 305 from the ground plane 302 where the power plane extrusion panel 305
penetrates or passes through the ground plane 302.
Each power or ground extrusion panel 304 or 305 of the power bar 310 may have
{5  various contact extrusions, bumps or ridges to enable intentional engaging of the IC
package power bar to a socket. In this embodiment, several protrusions in the form of
regularly spaced bumps or ridges 309 are integrally connected and formed as part of the
power or ground extrusion panels to assist in the intentional engaging or locking in place
of the IC package power bar to the socket carrier.
20 The power bar removes the inherent limitations of transferring power to an 1C
through pins by providing a larger surface and contact area. The increased surface and
contact area provides substantial power delivery capabilities while also providing a

uniform delivery mechanism that reduces resistance and inductance caused by multiple

pins.



In this embodiment, a power bar 310 conprises two power plane exyrHiH&P005
panels 5 304 and 305 that are separated by an insul ating buffer pane rz:306
for protecting the integrity of the power signals to be delivered by
preventing short circuiting. The ground power plane extrusion panel 304 is
connect ed wioomgs44sts entire adj acent bordering edge 31RCT/UWIAE48E gr ound power
pl ane 302 by sol der or equivalent while the power plane extrusion panel

305 is connected along its entire adjacent bordering, edge to the power
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current than the combination of pins that it replaces. At a minimum, a power bar replaces

two pins such that instead of having a bottleneck of the individual pins, the socket
configuration need only have one power bar design such that a larger surface area exists
where the surface area is inclusive of the size of the individual pins plus the space that
15 would normally have been insulation between themn. Optimally, although the design is not
so limited, a power bar design accommodates the replacement for all pins and pin
receptacles that would normally be associated with a given power plane in order to
optimize current distribution, consistency and power delivery capability.
The socket may ultimately be placed on an IC board, such as a Central Processing
20 Unit (CPU) motherboard. As the design contemplates use in a solder-flow process used
by existing technologies, such as SMT, the mounting pads 405 on the bottom of the socket
are produced by known methods and are spaced as required.
Figure 5 demonstrates how a power bar carrier may be mounted into a socket. The
power bar 501 in this embodiment is made of several segments 502, each designed to

25  correspond with contact portions 503 of a carrier 504. The power bar 501 is initially set



enbodi nent where the carrier 410 has two electrically conducti n27s‘j,_g|qe_ﬁ]005
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non- conductive insulating material my be forned fromone nold or pieced
together to hold the various conductive power bar 5 carriers and pin
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.

t he i ndividual pins, the socket configuration need only have one power bar

desi gn sugh that gigyrd QiegRE 2 Sdtkdt BREViIfREAraEiiubbBput (MIBtype fil@cepteatiésace area i s
i nclusive of the size of the individual pins plus.the space that 15 would

normal | y havw®i briepows dar cartieran?2 thatmag briodated imthe@patérofithé sockeaf00hdugh t he desi gn
is not so limted, a power bar design accommpdates the replacenent for all
pi ns and pi reross-mc@pilaicivasa pawat bankda KMelachet froml thapaplasesidngdn He @i t h a gi ven
power plane in order to oPti mze current distri bugtii on, consistency and
power del i vei0yis@hpillistited yAlthowgh a seyeek B inwlich thertiraivgiss obEHI%Eed on an I C
board, such as a Central Procgssi.nr% Zgﬁ)ﬁnit &CP rg%h?ercglg d. As the
desi gn cont S¥ABF axugon panel poptagts W enjrecontaetturtace of s carrasponding gecliied st i ng

t echnol ogj es, ch as SM.,. [ t of the
socket g¢e°§?d§ ﬁégﬁr'%ﬁa"ﬁlﬁ%%‘%nﬁ@ bglg%gln ar te@%&@é&“ﬁ%@ﬁ%dﬁn ed. Figure 5

demonst 1 at oS, 108 BPUELeARLARALS b By EBihiDfa IRUTUE ricbyanocket . The

power bar 5 iment” 1 s nade of several segnments 502, each
desi gned t 0 @30 HhEARRPNA dbhdnbirae® HiFRGte @A TbONS 503 of a carrier 504. The
- bat 5

power bar 501 is initially set
Figures 7a and 7b show a power bar 701 with power and ground plane extrusion

panels 702 and 703 having contact bumps 704 and the extruding contact bumps or bent

15 contact spring elements 705 of the carrier’s corresponding carrier foil. Figure 7a shows
the power bar before it is engaged with the socket carrier and Figure 7b illustrates the
power bar engaged with the socket carrier bumps. Because the power bar may have a
different alignment with the socket carrier than the /O pins to the I/O pin receptacles, as
demonstrated in Figure 1, the engagement shift 111 for the power bar may be performed

20  independently of the I/O pin engagement 110 for the package to the socket. For instance,
two activation mechanisms may exist on the socket to engage the various types of
receptacles. Similarly, a single activation mechanism (not shown) may be used to engage
the package pins while another activation mechanism capable of applying pressure ina

different direction may cause the power bar to engage with the carrier. A discussion of

25  how an activation mechanism causes a socket to engage a corresponding package is



27 June 2005 WD 02/054487 PCT/ US01/44828 into the carrier suchothginkt 005
begins in a position where no contact is made. Upon sliding the power

into position, each of the segnents align with their correspondi ng cont acts
and the spring portion of the carrier's contacts apply the force necessary
to establ i gip ofoqesrel ectrical connection. 5 Figure 6 deprosw/4as2socket 600
with several input/output (1/0 type pin receptacles 601 and a power bar

carrier 602 that may be located in the center of the socket 600. A
cross- sect i omfted\ppaayse ofch meqhanigens atg !l B@B’“ﬂ@b%ﬂqéﬁ"@ef E?rﬁ‘?lt"ﬁ’éheﬁﬁ?fﬁrage sitting

in the carrier 602 is also illustrated Q gﬁ egogvyle r?aa{ in which the
entire surfd‘é@l"tﬁfly’gﬁﬁw TeGas °°“'}3‘fté°ﬁ‘é‘a‘§§ “‘3?1“"% St HESMES  he entire
cont ac} Ssg(r)];ﬁ?igﬁﬁ'g%‘»{elé rce;[n%f:dl‘f;\fsrgqoﬁ' 'ﬂ%se% ﬁz%& lforfﬁ@ tlny Bjjfgfirggﬂﬂg ting carrier

panel S as contact 4 so that the

package can at%{;\gﬁ%qnetcﬁhﬁ ﬁ?”o!‘e%Entf}ero@e B%'a?ﬁed R Mefpbwdr hﬁit\'crﬁl:dnﬁ&§ the carrier

bunps with ar bunps as denobnstrat ed |n Figure 7a and 7b.

Figures 7a affthe pbwes B \MehaRONRTurlia imprGile ctdctibal p@foRfancN Alighghibaghraed ane
extrusion panels 702 and 703 having contact bunps 704 and the extrudlng

contact bunpgtifionfsttiods ikbe leanicadbed spsinglgetivhibmenttenisidbatapplieshe carrier's
corresponding carrier foil. Figure 7a shows the power bar before it is
engaged wit Mnetdserydorcidet thopizsrandgowertar Fegpentiue crpagemdnyis elperoaiempldied. power bar
engaged with the socket carrier bunps. Because the power bar may have a .
di fferent ali gnniigtre fshons antpsamplsokbaw %‘QPE?@F%’IOthF‘fFéFﬁ“‘F"r'I'éCOPFIW?ﬁ L to the 1/0

pi n receptacl| es, rated.in Fiqure 1, the enga t shift 111 for
the power bai0? FPﬁX/bﬁ’ﬁE‘mﬁ%{mPfP gons f I‘%ﬁglﬁgﬁ%‘?’ﬂ'%pﬂ\ds ﬁghfq 'g?n engagenent

110 Tor 11e RAEKARScded B S28HEking e phiF 18865 nolpihé 2t | o ochani sms

may exis 0 ‘engage ari ous receptacl es.

the LZEL%@S%?’#E%% B S e 8P ol yi ng
pressure in tRnding of a conducting material is known to produce a spring constant that may be
efficiently accessed in the type of engagement mechanism contemplated. The BGA pads
are connected to extrusions 802 stamped at the base of the foil to provide for a SMT
15 soldering of the socket to an IC board. Two foils 901 and 902 similar to those shown in
Figure 8 are sandwiched in an insulating material 903 along their main conducting
surfaces as shown in Figure 9. The entire carrier is then connected into a power bar socket
904 which is then capable of receiving a corresponding power bar package 905.
Figures 10 and 11 demonstrate two alternative embodiments where the power bar
20  is engaged by a spring type mechanism, here a bent carrier panel. In Figure 10, a single
spring 1001 applies the contact for one power plane extrusion of the power bar while
pressing the power bar into contact with the other carrier side 1002. Alternatively, Figure

11 demonstrates a carrier employing two bent spring panels 1101 to engage the respective

panels of the power bar.

25 - Alternative Embodiments

10



different direction nmay cause the power bar to engage wth the o3 jjR&- 2@05
di scussion of 25 how an activation nechani sm causes a socket to engage a
correspondi ng package is 9 27 June 2005 WD 02/054487 PCT/ US01/ 44828

om tted because such nmechani snms are well known in the art. In order to
deliver thevgomwems? efficiently, thereby reduci ng cont t/UBB&IEE ance and

i nductance, the shape of the contacts and the pomer bar can be different
fromthose utilized for the pins. By separati tivating mechani sns,

n
nore contact for& f?Fﬁ%P‘“Eées‘éfﬂ’ﬁP‘I *@ﬂd"t"t?“i“ﬂ‘@d i?&SWéF‘%H’&"Ie%? hedBiit®ets 5 of the

power bar mnechan urt r.ove trlc erfaormance. Al t hough
separat e ad%Fﬁﬁ#FBﬂ eﬁaﬁggﬁﬁggp e e crlnb‘te os *ENG e actlvatlon

mechani sm that, appli !arfﬁ%[?aé ﬁl}%&gﬁ%g%toilgpﬁat t r NEIH&O:R'O@& ABChRAYRIar bar’

respective engagenen Figure 8 shows an exanple of
how a Ccopper ,;Ofimith BRY byRth&edie afdibd uageemwanmme doRttrhpla@QOwbmybde stanped to
produce one of the carrier's conguctlng panels. In this exanple, 10
carrier psinedpviofib Qadesneehiesfiny ordimunRititin thgart md hdving he benefidadithisbunps are cut
and bent to provide enough tension to produce a frictional engagenent of

t he power badisclodui.s type of bending of a conducting material is known to
produce a spring constant that nay be efficiently accessed in the type of
engagenent mechani sm contenpl ated. The BGA pads are connected to

extrusi ons 802 stanped at the base of the foil to provide for a SMr 15

sol dering of the socket to an IC board. Two foils 901 and 902 simlar to
those shown in Figure 8 are sandwi ched in an insulating material 903 al ong
their main conducting surfaces as shown in Figure 9. The entire carrier is
then connected into a power bar socket 904 which is then capabl e of
receiving a correspondi ng power bar package 905. Figures 10 and 11
denonstrate two alternative enbodi nents where the power bar 20 is engaged
by a spring type nmechanism here a bent carrier panel. In Figure 10, a
single

11



spring 1001 applies the contact for one power plane extrusion 0§t
bar while pressing the power bar into contact with the other CQZrJI@FQmS

1002. Alternatively, Figure "11 denonstrates a carrier enploying two bent
spring panels 1101 to engage the respective panels of the power bar. 25

Al ternative Enbodi ments 10 27 June 2005 WO 02/054487 PCT/ US01/ 44828 The

f or egoi cription has denonstrated several enbodi nents of the :

i nvent : t is understood, however, that the invention need not be
limted to any specific enbodinent and that all exanples are only
illustrati ve.laimtéwous ot her enbodi nents that .are limted only by the
scope tI‘sa‘hguage'of the clains are contenplated as would be 5 obvious to
sonmeone possessing _ordi nary skj in t -I. and having the benefit of this
di scl osute. 111 2?‘“\!@9@“2@65"“"&&1W@Q"?"ﬁgﬁmﬁé&% aimed is: 1, 1. An
integrated circuit (1C) package conprising:- 2 a first power plane; and 3 a
power baz incl udﬁﬁ@ta‘)‘f@fﬁ%‘!"% ucting panel electrically connected to the
first 4 power plane along a, firgt adjacent . ) 6 pedikage of
claim| gherein &hewsrbapincledig 3 CHB#“ %Pﬂggg‘gﬁﬂ%ﬂ%gg;ﬁ%t power pl ane
electrically isolated fromthe first pawer ane; and 3 a second conducti ng
panel elgctrically cmpbaeﬁbﬂgﬁgr%g‘gﬁ??ﬂt%ﬁkr pl ane of the

The IC package of claim I wherein the IC package further includes

1 2

2 a second power plane electrically isolated from the first power plane; and

3 a second conducting panel electrically connected to the second power plane of the
4 IC package along a second adjacent edge.

i. 3 The IC package of Claim 2, wherein the power bar further includes a non-

2 conducting insulation panel separating the first conducting panel from the second

3 conducting panel.

The IC package of Claim 1, wherein the power bar further includes one or more

1 4

2 conducting bumps electrically connected to the first conducting panel.

1 5. The IC package of Claim 3, wherein the power bar further includes one or more
2  conducting bumps electrically connected to one or more of the first conducting
3 panel and the second conducing panel.

1 6. An Integrated Circuit (IC) socket comprising:

12



4 | C package along a second adj acent edge. 1 . 3. The | C packagg~0 J
2, wherein the power bar further includes a non 2 conducting |ggZI‘Ié‘!r%?dﬁs
panel separating the first conducting panel fromthe second 3 conducting
panel. 1 4. The I C package of Claim1l, wherein the power bar further

i ncl udes one or nore 2 conducting bunps electrically connected, to the
first copducting, panel..dsfer, ¥GehCdpiverder aitictinludesa fighemdieingne power
bar furtfer incl G485 ore or hore 2 conducti ng bunps elgétrically connect ed
to one or nore of_t i 14 416 pldal@eé comincting@dsecond conduci ng
panel . 136. An Iﬁ%"ggglg({dg%ﬁ%crsgtﬂ%j@(l @) psocll?gt conprising: 12 27 June 2005
2 a power bar carrier, wherein the power bar carrier includes a first
conducti ng ﬁ pangl.. R_L&E;f(étio?@iaﬁﬁ 6 CkERkiR thet firsicohiucting paned BIrthes e dSORGuct i ng
pads 1 7. The I C socket of claim®6, wherein the first conducting . panel

further 'gncl udes_one . Bndlcti Eénticeyshugiting Gegomdithopaipbsry of thefgn d the

peri phery of the conduct | ng panel and coupled to the first conducting
panel . 1_8. The so%rﬂdcf% (&1 # b firstb&dabtingigaelfl i r st conducting panel and
the one or nore cOnduct ng contacts are stanped froma single conducting
foil. 1 9. The IC socket of claim7, wherein the one or nore conducting
contacts, ar 2 fi,g LES Pl anghepdi ale firelohguoting pareshimidethe oAy M9He | C

socket of cPaim erein the one or nore conducting contacts are 2

corrprisef of a bengu&&g%%& Gre Bl #om dsidgle cdtincting focket of claim7,
mor

wherein £he one B conducting contacts further 2 conprise a spring
const ant.

1 9. The IC socket of claim 7, wherein the one or more conducting contacts are

2 " compressibly and electricaily engageable.

i 10.  TheIC socket of claim 7, wherein the one or more conducting contacts are

2 ~ comprised of a bent conducting material.

{ 11. ThelC socket of claim 7, wherein the one or more conducting contacts further

2 comprise a spring constant.

¢ further includes a second

1 12. ThelIC socket of claim 6 wherein the power bar carrie;

conducting panel electrically coupled to 2 smd phurality of conducting pads.

2

1 13.  TheIC socket of claim 12 wherein the second conducting panel is insulated from
2 the first conducting panel.

1 14.  TheIC socket of claim 6 further comprising an activation mechanism that causes

2 the power bar carrier to engage a power bar of a corresponding IC package.

| ' i5.  The IC socket of Claim 6 further comprising one of more pin receptaclcsj

13



1 12. The I C socket of clai '
i ncl udes a second 2 coﬁdﬁl:'[nig where n the poweT bar carri er thﬁ h
plurality of conductin d g panel electrically coupled to a e.@.('i)n% 2005
cecond conductin g pads. 1 13. The IC socket of claim12 wh h
14, The 1C socketg p?nel is insulated from 2 the first conducti o el
cheTne 15508 theOpO\(I:\,lE?I lrana? I:urt_her conprising an activation Irrgghgﬁinglrﬁ 1
; arrier to enga

corresponding I C gage a power bar of .
ST Rl RS i PRt B o1 ng
urther co isi ; S . . e IC i
carrier 20”2[152522%2%%@3&%&5}éa;éﬂérlcegngagsa@amharn@aco@@@g Kelcglathai m 15
first force and a second aC?iggg&gﬁgorresppndi ng |C package' 2 3p .EL gar
4 pin il PG RddH eohahish tad n I
ICIosocrkgf;eg]E a(C::: g?vr;ﬁ‘% \/\E%?:giagnte or nore pins with a sgﬁ%sdq‘?%regqj_ (irlgm%]e
substant l |y S HIEL T Gyl f ot e saasion weond forco are 2

rising an activati " . aim 15 further :
bar carrijer itfo e@ugelsgpwgggfémﬁ theShitiotaanad thelsycond frES A he
one or nore pin rec WI a first 2 3 force and cau St he
one o o b cEcpLag e Lpygraage ono o ore i ns W1 4°8 Second
second force are 2 substanti Im e erein the first force and the
(1C) powgr delivdahg iEyedkers %ﬁ’ssﬁﬁl%ér%h&ﬁ&méaaﬁctivﬁﬁoﬂ meQgrigdBetci r cui t

g: an’'|I C socket including a Ergmer bar
first

carrier conprising a first co i
nd't'il%tplogrgr l?ﬁ‘r&&lricr # engage a power bar witha

2 simultaneously causes
3 force and causes the one or more pin receptacles {o engage one or more pins with
4 a second force.

1 19,  TheIC socket of Claim 18 wherein the first force and the second force are

2 substantially equivalent.
[ 20.. Anintegrated circuit (IC) power delivery system comprising:

2 an IC socket including a power bar carrier comprising a first conducting panel

electrically coupled to a first plusality of conducting pads; and

g a first power plane and a power bar coraprising a first

4 an IC package includin

5 conducting panel electrically connected to the first power plane along 2

6 first adjacent edge.

1 21.  TheIC power delivery system of claim 20 wherein the IC package further

2 includes:

3 a second power plane electrically isolated from the first power plane; and

4 a second conducting panel electrically connected to the second power plane of the
IC package along a second adjacent edge.

14



electrically coupled to a first plurality of conducting pads; apg¢ J?né'?[dds
package including a first power plane and a power bar conprising a firs 4

conducting panel electrically connected to the first power plane along a 5

6 first adjacent edge. 1 21. The | C power delivery systemof claim 20

wherein the | C package further 2 includes: 3 a second power plane

electrically isolated fromthe first power plane; and 4 aBSﬁﬁapd conducti ng
ihad

parc e 1521 5. Cont g bt ks mae et LS [ a0

4 27 June 2005 1 22. The IC-ngi\sgrmg?l ivery
system of Claim 21 & LEh-Qoddistimomanatarpahetsegaeating the fist fpaduchug

non- conddct | ng ir’ig‘m‘a I'on panel separating the first conducting panel 3
fromthe second nd | inglpadd. The | C power delivery system of

Cl ai m 20,3 wher ei f}?%%%%tﬁgg\%eg?eﬂgﬁbt%nfﬁ her 2 includes one or nore conducting
bunps el ectrically connected to the first .3 conducting pgn . el} 24. The IC
power del.ive SB‘@{&&‘ gﬁ(egeﬁbéﬂr%?stem/eecmmzﬂmhmww ‘i‘fﬁjl“i‘ilé 2 incl udes
one or ndre ndu iné’ unps electrically connected to one tﬁr mpr e of 3
the first conduct. _qg#%ggg 20 chiificARE Bupsetinaily gorngeted to the BB The | C
pover del% very syB¢BIFOF“¢I"aIm 20, wherein the first conducting panel 2
further includes on [ conducting contacts extendi ng beyond the

peri pher)’?' ,congucgngEB{BE

1 24 'The IC power delivery system of Claim 22, wherein the power bar further

i ! ore of
2 includes one or more conducting bumps electrically connected to one or m

the first conducting panel and the second conducing panel.

i 25. TheIC power delivery system of claim 20, wherein the first conducting panel

one or more conducting contacts extending beyond the periphery

2 further includes

3 of the conducting panel and coupled to the first conducting panel-

1 26. TheIC power delivery system of Claim 25 wherein the first conducting panel and
| i i il.

2 the one or mote conducting contacts are stamped from a single conducting foi

1 27 The IC power delivefy system of claim 25, wherein the one or more conduching

contacts are compressibly and electrically éngageable.

2
1 28 The IC power delivery system of claim 25, wherein the onte or more conducting
2 contacts are comprised of a bent conducting material.

| 29. The IC power delivery system of claim 25, wherein the one or more conduchpg

2 contacts further comprise a spring constant.

" 15



3 of the conducting panel and coupled to the fast conducting pa |
The 1 C power delivery systemof Caim25 wherein the first condg?!t'il%éepzé?%§
and 2 the one or nore conducting contacts are stanped froma single
conducting foil 1 27. The |1 C power delivery systemof claim25, wherein the
one or nore conducting 2 contacts are conpressibly and electrically
engageable. 1 28. The I C power delivery systemof claim t2)5, \/\beh%ihght he one
or nore conducting 2 contacts are CORRL:l reidl fikepuiwec barchgatst terial.
1 29. Thg I@qoommhcdi@bbW@rCSPh%‘é'tsﬁ‘f%f’P%%lg?%g% wherein theéoggﬂ&o re
conducting 2 contacts further conppris %gyaj Soupldab asecond P 2005 1
30. The KLC power iﬁﬁhdﬁ@ﬁ%@?%@%ﬁg%ﬁng‘% 0 vl\ﬁerei n the power bar carrier
further 2 includes a second conducting panel electrically coupled to a
second plurali ty cofiducBngpafduct i ng pads 1 31. The | C power delivery system
of claim30 wherein the second conducting panel is 2 insul at@e’t_ﬁllgfp%ggéé he
first conducting Panel 1 32. The I.C p 'g@ﬁmhsmbmdw@ﬁu i

further qonpszi.si ﬁ@e&ﬁp&@@t@%r?wtﬁ’&?ﬁ%%%gyﬁat causes the power bar
carrier to engage a power bar _of a 2t. 3 %ﬁéﬂ espondi ng | C package. 1 33. The
| C power el iver wnaymt'nwﬁh(ﬂléwﬂ“%c 'Fﬁlp er conprising one or nore pin 2
receptacles. 1 34. The I C power delivery systemof Caim33 further

conprising a first activation nechani Wmﬁ%mﬁéﬂ%&r carrier
to engagq a pnwerTledf powendglivery FHFMS ﬁh{a?ﬁg I C package with a first force

. . . . f
and a seczond aCtI;::da&;nqheézguggt@cpowerbafcam“'”"e“gageapowerbaro a
3 corresponding IC package.

i isi more pin
1 33 The IC power delivery system of Claim 20 further comprising one or P

yA receptacles.

- isi ctivation
1 34. ThelC power delivery system of Claim 33 further comprising a first a

mechanism that causes the powet bar carrier to engage 2 power barof a
2 *
jvati echanism
3 corresponding IC package with a first force and a second activation I
ins with 2
4 that causes the one or more pin receptacles to €ngage ofie OT MOTe PIns
5 second force.
the first force and the second

1 35. ThelC power delivery system of Claim 34 wherein

2 . force are substantially equivalent. |
| i isi tivation
‘1 36, ThelC power delivery system of Claim 13 further comprising an actt

i er
aneously causes the power bar cagrier to engage a pow

-2 mechanism that simult

i ngage one or
3 bar with a first force and causes the one or more pint receptacles to €ngag
4 more pins with a second force.

16



t hat causes the one or nore pin receptacles to engage one or i 1

a 4 5 second force. 1 35. The I C power delivery system of d ai m?ﬂﬁgpg‘@n
the first force and the second 2 force are substantially equivalent 1 36.
The 1 C power delivery systemof Claim33 further conprising an activation
mechani sm that simultaneously causes the power bar carrjer tr? eng%g a
power 2, bar,. Wi “f‘h%ld hévidr dbfVeELsyRtRth staCisias34 wherandhefirshiores apd fes gt acl es
to engagé oRg' or 4" nmore pins with a second force. 16 27 June 2005 i 37.

The 1C pgwer del E’o\fgerﬁf SMRtfRIR eqldvalet. 36 Wherein the first force -and the
second 2%force are substantiall y equivalent. 17
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