. VWO 02/ 080640 28 OCT 2005 PCT/ US02/ 04140 SHUNT POWER CONNECTI ON FOR AN
| NTEGRATED Cl RCU T PACKAGE BACKGROUND The invention relates to a shunt

power connection for 5 an integraum ackage. A fgler 7
electrically connects pins of a pa m Hmmwmmummrinted circuit bogg%. A
package cawomemgosdon various circuit elsggrpts as wel |l apcrwoseuaidove pat hs

such as vias for carrying input/output (I/0O signals or power for 10
integrated circuits on a die connected to the ackag endi ng on a

. De
particul ar di8VET RAKER CORFCTION: FOR AN MFECRATER CFR ‘g“h&’ CKRSE equired to

deliver |large amounts of current through a package to a die. This can
result in high operating tenperatures within a package. 15 Industry trends
of reducing device sizes and inc&ﬁgﬁgﬁgnupackage densities also can result
in high current densities and, consequentially, high operating

tenper at ur es i nglde,pagkagese1diuahed 1 SALAL GOLGLT Cldo RUBIeyequ T ement s
may require 20 that a |l arge nunber of available pin/socket conbinations
be § an integrated circuit package.
A socket electrically connects pins of a package to a
printed circuit board. A package can contain various
circuit elements as well as conductive paths such as vias
for carrying input/output (I/0) signals or power for
10 integrated circuits on a die connected to the package.
Depending on a particular die's power requirements,
additional vias may be required to deliver large amounts of
current through a package to a die. This can result in high
operating témperatures within a package.
15 Industry trends of reducing device sizes and increasing
package densities also can result in high current densities
and, consequentially, high operating temperatures inside
packages.
High integfatgg\gircuit power regquirements may require
20 that & farge number ‘of available pin/socket combinations be
dédicated'fo.deliver ﬁower. Therefore, fewer pin/socket

combinations may be available for I/O signal delivery.
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. dedicated to deliver power. Therefore, fewer pin/socket conbinations may
be available for 1/0 signal delivery. 25 2 8 O CT 2005 SUWARY_ Accordi ng
to a first aspect of this invention, there is 5 provided aﬁaawﬁﬁﬂﬂﬁus as
defined in claim1 of the appended clains. According to a second aspect of
this invention, there is provided an apparatus as defined in claimb5.
According to a third aspect of this invention, there is 10 provided an
assenbly as defined in claim9. According to a fourth aspect of this
invention, there is provided an assenbly as defined in claim16. la 2 8 O
CT 2005 WD 02/ 080640 PCTI USO2/ 04140 BRMMARRESCRI PTI ON OF THE DRAW NGS FI GS
1A and 1B are sectional views of a package assenbly with shunt power
connections. FIG 2 is a perspective view of a shunt power 5 connection.
FIGS. 3A and 3B are plan and cross sectional views,

According to a first aspect of this invention, there is
5 provided an apparatus as defined in claim 1 of the appended
claims.
According to a second aspect of this invention, there is
provided an apparatus as defined in claim 5.
According to a third aspect of this invention, there is
10 provided an assembly as defined in claim 9.

According to a fourth aspect of this invention, there is

provided an assembly as defined in claim 16.

1la



. respectively, of a package assenbly with shunt power connections. FIGS. 4A
and 4B are plan and cross sectional views, 10 respectivel of a package
assenbly with shunt power connections. FIGS. 5A and 5B aréapﬁQﬂwﬂmgd Cross
sectional views, respectively, of a package assenbly w th shunt power
connect i on¥0080EPS. 6A and 6B are plan and cross sect PEHESO2P#1d0s,
respectively, of a package assenbly with shunt power connections. FIG 7

is a side view of a shgﬁ&EF ?Iﬁﬂﬂﬁﬁ%&bﬂ%ﬁD&gwggéﬁlLED DESCRI PTI ON A

package assenbly 10 and a socket “asse can connected to each

other as illustggdsedid g 68 a FA 800 181 v VRN oghga&%%g | ies are connected
can defi

to each other, shunt power connections 14a, 14 ver power to the

package 2 286&A% wYEh O3 B8064R PEIAIR26R04140 assenbly 10 through contacts
16a, 16b located on the side surfaces of a package 18. Each shunt power
connection l4a,ritAb2i nelaugessgective view of a shunt power
5 connection.
FIGS. 3A and 3B are plan and cross sectional views,
respectively, of a package assembly with shunt power
connections.
FIGS. 4A and 4B are plan and cross sectional views,
10 respectively, of a package assembly with shunt power
connections,
FIGS. 5A and 5B are plan and cross sectional views,
respectively, of a package assembly with shunt power
connections.
15 FIGS. 6A and 6B are plan and cross sectional views,
respectively, of a package assembly with shunt power
connections.

FIG. 7 is a side view of a shunt power connection.

20 DETAILED DESCRIPTION
- A package assembly 10 and a socket assembly 12 can be
connected to each other as illustrated in FIGS. 1A and 1B.
When the assemblies are connected to each other, shunt power

connections l4a, 14b can deliver power to the package



~dielectric housing 20 and a conductive nenber 22. The 5 dielectric housing
20 may be forned using a polynmer material that may be thernoplastic or

t hernmosetting. Exanples of housing materials include pol yars 0eB,2005R- 4
epoxy, polybutylene terepthalate (PBT), polyethylene terepthalate (PET),
pol yeycl ohgﬁy?lﬁ%ﬁﬂi met hyl ene terepthalate (PCT), 10 pol §EHEMO0&ME sul fide
(PPS), cyanate ester, and liquid crystal polyners. A first portion of the
conductive menber 22 is exposed at the bottom surface of the housing 20
and i s conpezsewdy LOhridughakomdncburniss, 266k doaaped ninedheigicisi t board 28. A
15 second portion of the conductive nmenber 22 includes conductive fingers
30 that exPerdcerRr 8figh PpErIdS-in a side surface of the housing 20. The
fingers 30 may be flexible and are positioned to mate with the contacts
16a, 16b on t h&3°PatkigePIeEr FRBNIFHGEr 480 14Pstndigeappl y a hol di ng force

20 to the package.18. A.third rtion of the conductive nmenber 22 is
enbedded V\AB% Clleﬁ:%fh% °613§P?1|g{°2688E%llcct?ngﬁﬁﬁvepﬁ‘ﬁﬁ?e%&ﬁln\écﬁ%n 14a, 1413 i's

o oBetolEseLp AustRGd 900 eP A RS AN AL 22 50, ey
2005 WO Ozéﬁg%)QQQ be thermoplastic or thermosetting. Examples of
housing materials include polyamides, FR-4 epoxy,
polybutylene terepthalate (PBT), polyethylene terepthalate
(PET), polycyclohexylenedimethylene terepthalate (PCT),
10 polyphenylene sulfide (PPS), cyanate ester, and liquid
crystal polymers.
A first portion of the conductive member 22 is exposed
at the bottom surface of the housing 20 and is connected
through socket bumps 26 to a printed circuit board 28. A
15 second portion of the conductive membér 22 includes
conductive fingers 30 that extend through openings in a side
surface of the housing 20. The fingers 30 may be flexible
and are positioned to mate with the contacts 16a, 16b on the
package 18. The fingers 30 also may apply a holding force
20 to the package 18. A third portion of the conductive member
22 is embedded within the housing 20.
Each shunt power connection 14a, 14b is positioned next
to a traditicnal pin grid array (PGA) socket 32 so that when

pins 34 of the package 18 mate with the PGA socket 32, the



. PCTHUSO2/ 04140 fingers 30 becone electrically coupled to the contacts 16a,
16b. When assenbled, current can flow, for exanple, fromthe power supply
24, through a conductive path in the printed 5 circuit board 28 and through

socket bunps 26. The shunt power connection 14a carries cur@gnoclt Qg
contact 16a |located on a side of the package 18. Current flows through a

power pl angodhospsi tioned horizontally inside the packa 18 through a
via 36, through a die bunp 38 and into the die 10 40. %T’P%Oﬁ{o‘”é%n return
to a systemground point at the power source 24 by flow ng, for exanple,

fromthe dfe"aRFs BArkrapmeae i rhuam B3&oaptkd &botg@ecoqqgg@gel%& The current
flows through a via 42 in the package 18, through a ground 15'pl ane 44
positionedlﬁbrizontally i nside the package 18, and through a contact 16b.
The shunt power connection 14b carries current fromthe contact 16b to a
socket bunp 26/ PERIATERPeheSutFOVE dant Glawhe £pEi @teple] e thoard 28 and
returns to_ a ﬁysteqh?%ound poi nt at the power supply 24. 20 Each conductive

pi n 34 thak®'éxt 8RR PEm tHeuEbt @ siAndurt e pekht tre thackageek8 can carry 1/ 0

comnect{ons TAA: TASCAR CUDGIENER SRE-panerscbtr| ftetyate
power connection 14a carries current to a contact 16a
located on a side of the package 18. Current flows through
a power plane 35 positioned horizontally inside the package
18, through a via 36, through a die bump 38 and into the die

10 40.

Current can return to a system ground point at the
power scurce 24 by flowing, for example, from the die 40
through a die bump 38 and into the package 18, The current
flows through a via 42 in the package 18, through a ground

15 plane 44 positioned horizontally inside the package 18, and
through a contact 16b. The shunt power connection 14b
carries current from the contact 16b to a socket bump 26,
Current then flows into the printed circuit board 28 and
returns to a system ground point at the power supply 24.

20 Each conductive pin 34 that exténds from the bottom
surface of the package 18 can carry I/0 data signals, other
signals or power. Power supplied by the shunt perr
connections 1l4a, 14b can supplement the power carried by the

pins 34.



. pins 34. 4 WD 02/080640 2 8 OCT 20M PCT/ US02/ 04140 Decoupling capacitors
56 are nounted to the package 18 and can provide suppl enental current to
the die 40 under heavy loading conditions. Such supplenmental current may
be required if current supplied by the power supply 24 be&d®ds20851i nited

by the i npgdanesemf t he conductive path between the po‘ﬁ@’f/u%%ﬂd. and t_he
die 40. The inpedance of the conductive path can affect the required size

of the decoupling capacitors 56. The shunt power connection illustrated in
FIG 2 10 includes tw sections that are substantially perpendicular to
each other. EacttC8BL1%h PREFHRES 86 st mpuntindedo Yonbackaye308t hat span
al nost entirgl across.the wdth of each section. Each set of contacts 30

is configufed T8 REPL INSPRPLEMER P LSPBREPhot T SHELRES @ erdrract exposed at a

side 15 suk f . A vagiety of_ shunt_ power connection
arrangenenpgggfé%aggggﬁﬁﬁggg rm§hoéﬁ§1ﬁ“??ﬁg@“ﬁﬂldﬁHrSBF'@abheshunt power

connect | on 34k Bz CAlT B8 e CAREhINA ) tRePLAYL5,41,°9700ct ve path between
a printed circuit board 28 an

5 limited by the impedance of the conductive path between the
power supply and the die 40. The impedance of the
conductive path can affect the required size of the
decoupling capacitors 56.

The shunt power connection illustrated in FIG. 2

10  includes two sections that are substantially perpendicular
to each other. Each section includes a set of three
contacts 30 that span almost entirely across the width of
each section. Each set of contacts 30 is configured to mate
with a corresponding conductive contact exposed at a side

15 surface of a package.

A variety of shunt power connection arrangements are

possible. As shown in FIGS. 3A and 3B, each shunt power
connection 1l4a, 14b can be configured to provide a
conductive path between a printed circuit board 28 and

20 contacts 16a, 16b that span opposite sides of a package 18,
Shunt power connection 14a is electrically coupled to a
positive terminal 52 of a power supply 24 and shunt power

connection 14b is electrically coupled to a system ground

point 54,



. 20 contacts 16a, 16b that span opposite sides of a package 18. Shunt power
connection 14a is electrically coupled to a positive termnal_ 52 of a
power supply 24 and shunt power connection 14b is el ectr?@apﬂ/ 2%upl ed to
a system ground oint 54. 5 28 OCT 2005 WD 02/ 080640 PCTI US02/ 04140

Anot her shWR02B8¥#r connection configuration is illust PATES040A4E| GS. 4A
and 4B. The package 18 includes contacts 16a, 16b ... 16j arranged on

opposi te sides gf,thhe s q\_k?ﬁ‘gﬂlgpn tonpgg\ga{iggggplfftiégns 14a, 14b provide
ul

5 conductive paths between printed circ oar and the contacts

16a, 16b . i11d8fratEachn SRt POWRR @@.ﬂnQﬁEiﬁHkkaééale 14k, hagl udes groups
30a, 30b ... 30j of conductive fingers arranged to mate wth correspondi ng

contacts l@antadfdisa, Uy .poSlidji apeshqRar 68 SoRBROsd thqskdes ff t he package
10 18. Shunt power connection 14a is electrically coupled to a positive

term nal S5paokadené8povEunsup@ier 24nmendtishsint4gonep proenagction 14b is
electrically coupled to a systemground point 54. The shunt power
connect iSon candugigerepatiol bEL@E3n Ehe adntéd SBcunt|hdes 28 swdnt power
connection 14 that has a substantially rectangular footprint. The shunt
power the contacts l6a, 16b ... 16j. Each shunt power connection
14a, 14b includes groups 30a, 30b ... 30j of conductive
fingers arranged to mate with corresponding contacts 16a,
1éb ... 16j positioned across opposite sides of the package
10 18. Shunt power connection 14a is electrically coupled to a
positive terminal 52 of the power supply 24 and shunt power
connection 14b is electrically coupled to a system ground
point 54.
The shunt power connection arrangement of FIGS. 5A and
I5 5B includes a shunt power connection 14 that has a
substantially rectangular footprint. The shunt power
connection 14 surrounds the perimeter of a substantially
rectangular package 18 and includes groups 30a, 30b ... 30p
of conductive fingers arranged to mate with corresponding
20 contacts 16a, 16b ... 16p positioned around each of the four
sides of the package 18. Adjacent groups of fingers (e.g.,
30a and 30b) have opposite polarities.
As shown in FIGS. 6A and 6B, each shunt power

connection l4a, 14b includes two substantially perpendicular

25 sections that form an L-shaped footprint. Each shunt power



. connection 14 surrounds the perinmeter of a substantially rectangul ar

package 18 and i ncludes groups 30a, 30b ... 30p of conductive fingers

arranged to nate with correspondi ng 20 contacts 16a, 16b 28 0? sitioned
u

ar ound eac@o%mﬁ@%; four sides of the package 18. Adjacent gr f
fingers (e.qg., a and 30b) have opposite polarities. ARCTSROUH14N FI GS. 6A

and 6B, each shunt power connection 14a, 14b includes tw substantially

per pendi culcahne 25 weala Onsibt Padv @M atk laushane tQrint. Each shunt
power 6 WO 02/ 080640 2 8 oabzoo PCTI uéloé’f' 0414gaf6§ﬁ°negté"te|‘38na 14a, 14b

provi des apcontutidivenpativabet yLeRda d¥nkBtet i M ¢4 1o PRALd 28 and a
contact 16a, 16b on the sides of package 18. Shunt power connection 14a is

el ectrical lof padhagleedt t 0 Shuposidierecdrafedi-nah 122 9F S RQWRE, SQUr ce 24, and 5
shunt power connection 14b is electrically coupled to a system ground

poi nt 54. ASURHRSWEOi & WIsGtiVs tawmahdlkersrabEve dowpkesmircat bon Ly a  shunt
power cqnnection 14 includes a conductive nenber 22 attached to a
di el ect Pi c SHtRfsingye20sonngctbon ldbt 14 @ LEEEBIcal0yléowpiddlBo 4 he conductive
menber 22 is not enbedded within the dielectric housing 20.
system ground point 54,
As shown in FIG. 7, an alternative implementation of a
shunt power connection 14 includes a conductive member 22
attached to a dielectric housing 20. 1In contrastlto FIGS.
10 1A and 1B, the conductive member 22 is not embedded withinl
the dielectric housing 20.
Integrated circuits incorporating the foregoing
techniques may realize one or mdre of the following
advantages. The current-~carrying capability of a
15  socket/package arrangement may be increased without
excessively increasing a package's internal operating
temperature. Accordingly, an integrated circﬁit may be able
to operate at.higher power levels and quicker speeds without
increasing its size.
20 Fewer pin/socket combinatiéns may be required to
deliver power to a die and, therefore, more pin/socket
combinations may be available for carrying I/O data signals
and other signals.

Fewer vias dedicated to power delivery may be required

25 to. pass through a package. That can increase the space



. Integrated circuits incorporating the foregoing techniques may realize one
or nore of the follow ng advantages. The current-carrying capability of a
15 socket/ package arrangenent may be increased w thout excessively

i ncreasing a package's internal operating tenperature. A2800GH 2By, an

i nt egr at edWel 02080640 may be able to operate at higher power/dseyRié and

qui cker speeds without increasing its size. 20 Fewer pin/socket

i i 3 ; jred to deliver wer to a die and, therefore,
more pi i socer o RE ABFEN 0 Ra faas et Pt Fapiarsigrnia /O data |
signal s an h | i as. dedi.cated to power delivery may be
reguired %Eg%osgﬁﬁgggt‘%ﬁugﬁ¥§&%§cfﬁﬁk%e?%&ﬁtﬁﬂaﬁ°i d38% the space 7 WO

02/ 080640 2ign&Xel. 2006 PCT/US02/ 04140 avail abl e inside a package for
enbedding circuit elenents such as capacitors and nore vias dedicated to

carrying signalsingUshuiy pbidl RAMEE iGRENELSIQNE; avi0g i gh current 5
carrying capacities can reduce the inpedance of conductive paths between a
power sdppkgrayihacdpouitpks Ngarc apagid @he impedance of conductive
| paths between a power supply and a decoupling capacitor,
That may allow the use of smaller decoupling capacitors on a
package and result in a savings in package manufacturing
costs.
10 Shunt power connections can be used with industry
standard, easily available components.
Various modifications may be made. The shunt power
connections can be adapted for use with ball grid array
(BGA) type sockets, land grid array (LGA) type sockets, and
15 other types of socket connections.
The configuration and shape of the fingers may differ.
For example, there may be fewer or more fingers than shown,
the fingers may be longer or shorter than shown, or wider or
narrower than shown. Spacing between fingers can vary and
20 may or may not be uniform. Fingers may be configured to
mate with a contacts exposed at either one or more sides of
a package.
Additionally, shunt socket connections may be adapted
to carry different voltages, including voltages suitable for

25 use with complementary metal oxide semiconductor (CMOS)



. That may allow the use of smaller decoupling capacitors on a package and
result in a savings in package manufacturing costs. 10 Shunt power
connections can be used with industry standard, easily avaig apt eps
conponents. Various nodifications nay be made. The shunt power connections
can be adaptead/oseweo use with ball grid array (BGA) type maaised/miqgol and grid
array (LGA) type sockets, and 15 other types of socket connections. The
configuratiton anij shape of the fingers may differ. For exanple, there may
be fewer or oFBPRI9InGEr Lt EHTR ogig h‘éx'f*? ngRsheohegy be Podyert or shorter
t han shown, w. der or _narrower than shown. Spacing between fingers can
vary and 2000?{%{/ %O(rjn%r?ﬁyg/l%%tcaﬁeb%ﬁ'?afléﬂg?ﬁnt%eﬁgé’?%eggfﬁ&%é"%nfi gured to nate
W th a contagks: exposed at either one or nore sides of a package.

Addi tional 'y, shunt socket connections nay be adapted to carry different
vol t ages, incl ugkimg v ] ‘QE, 4 u i t npl enmentary net al
oxi de sem conduct or ( ie?fj%ga%ant&gkgo% Iil\J7\?lj)2%12e/ 8§8%421(§J}P%% US02/ 04140

t echnol gy reni1gatry tusngf.f | ogic (GIL) technol ogy. A shunt power
connection can be manufactured integrally with a



. socket .
cl ai nB.
socket ;
housi ng

O her inplenentations are within the scope of the
9 28 OCT 2005 What is clainmed is: 1. An apparatus conpri sing:
and 5 a housi ng di sposed about the socket, the socket and the
effectively defining an interior region for receiving an

5 foll ow ng

a

integrated circuit package, the housing conprising a condukl 064 200 nber

with a first portion exposed adjacent a bottom surface of

t he housi ng and

a second pgrdd oy exRPsed a4 acent the interior 10 region and conprising
flexible nenbers that extend into the interior region, wherein the

fl exi ble nmenbers are positioned at

sur f ace.

mat eri al

10

15

20

25

different heights fromthe bottom

2. The apparatus of claim 1 wherein the housing conprises a 15
di el ectri cimat efh adpparattiBecopp@isings of claim 2 wherein part of the
conductive nmenber is partially surrounded by the dielectric material.
The apparatus of ebaien;lambierein the housing conprises a dielectric
and part of the conductive nenber is partially surrounded by the
di el ect¥i c mat eai abusing Adsppped athumitcohprasikeg:, the socket and the

housing effectively defining an interior region for receiving an
integrated circuit package, the housing comprising a conductive
member with a first portion exposed adjacent a bottom surface of
the housing and a second portion exposed adjacent the interior
region and comprising flexible members that extend into the
interior region, wherein the flexible members are positioned at

different heights from the bottom surface.

2. The apparatus of claim 1 wherein the housing comprises a

dielectric material.

3. The apparatus of claim 2 wherein part of the conductive

member is partially surrounded by the dielectric material.

4, The apparatus of claim 1 wherein the housing comprises a
dielectric material and part of the conductive member is

partially surrounded by the dielectric material.

5. An apparatus comprising:
a socket adapted to receive an integrated circuit package;

and

10

20 4.



. 25 a socket adapted to receive an integrated circuit package; and 10 28
OCT 2005 a shunt power connection proximate the socket, the shunt power
connection conprising a conductive nmenber having a first portion exposed
adj acent a bottom surface of the shunt power connection ang a d
portion exposed adjacent a side surface 5 of the shunt powe Bcgﬁﬁgﬁﬁion
wherein the second portion conprises flexible nmenbers and is adapted to

electrical ly cani@gic %&@Bdéﬁﬂé&i@nheﬁ?@iin@”teatﬁéd%@t&tﬂc,a%ﬁeofsh&rhﬁ
integrated circuit package, wherein the flexible nmenbers are positioned at

di fferent pel@htdonheedibhech@rtieihsus faariuct@vs. ndlirappaiadg us ffrsel ai m 5
wherein the shunt power connection conprises a dielectric material. 7. The

appar at us pbreict Expovber fdjndeatt aobottin Gopducs i o the srGhErpowerpartially
surrounded by the dielectric material. 8. The apparatus of claim5 wherein

t he shunt poiesctiemnagdt & ofecamd bbseson eadppkedt adiadeireni ailde and-fpaet of
the conductive nenber is partially surrounded by the dielectric 20
materi ad. Bf e adsm@nbpywenmurineichdon arvhdretiegtbe exkaindcpprt package
i ncl uding a conductive
comprises flexible members and is adapted to electrically
contact a conductive element on a side surface of the integrated
circuit package, wherein the flexible members are positioned at
different heights from the bottom surface.
10

6. The apparatus of claim 5 wherein the shunt power

connection comprises a dielectric material.

7. The apparatus of claim 6 wherein part of the conductive

15 member is partially surrounded by the dielectric material.

8. The apparatus of claim 5 wherein the shunt power
connection comprises a dielectric material, and part of the
conductive member is partially surrounded by the dielectric

20 material.

9. An assembly comprising:
an integrated circuit package including a conductive
element exposed at a side surface of the package;

25 a socket; and

11



. el ement exposed at a side surface of the package; 25 a socket; and 11 2 8
OCT 200 a housing di sposed about the socket, the socket and the housing
defining an interior region in which the integrated circyit Eﬁge is

| ocat ed, the housing conprising a conductive nenber with | 9&?& portion
exposed adj acent a bottom surface of 5 the housing and a second portion at
a surface adjacent the interior region and, the second portion conprising
flexible menbesshelfiGly deapbyed Rt 8Eé sddKett hehe oishkad wadetigarent of

t he package, wherein the flexible menbers are positioned at different

hei ghts frasudhe; Bektamhs ud ackeridr ligibhe iassierd hef iatadrat®dconpri si ng
a printed circuit board, wherein the first portion of the conductive
menber is ceredtt ipagkbyei te Caagetl, Wwilid Houeipgi odmgek iGiihguat cdohrestivés 11.
The assenbly of claim 10 conprising a power source, wherein the first
portion of méhigercondhchi FErsenretibs expantd rdadtentc upbtton osutfacgontr
source. 12. The assenbly of claim9 wherein the housing conprises a 20

di el ect¥i cthatlerisiing 2484 Fheecawgepbtyiaf atl ai sunbacth@ddraeptrthef the

conductive nmenber is partially surrounded by the dielectric material.
interior region and, the second portion comprising flexible

members electrically in contact with the conductive element of
the package, wherein the flexible members are positioned at

different heights from the bottom surface.

10
10. The assembly of claim 9 comprising a printed circuit
board, wherein the first portion of the conductive member is
electrically in contact with the printed circuit board.

15 11. The assembly of claim 10 comprising a power source,

wherein the first portion of the conductive member is

electrically coupled to the power source.

12. The assembly of claim 9 wherein the housing comprises a

20 dielectric material.

13. The assembly of claim 12 wherein part of the conductive

member is partially surrounded by the dielectric material.

25 14. The assembly of claim 9 wherein the second portion of the

conductive member comprises discrete sections, the integrated

12



+25 14 . The assenbly of claim9 wherein the second portion of the
conductive nenber conprises discrete sections, the integrated 12 28 OCT 20%
circuit package conprises conductive contacts on side surfacgglgafﬂhge
integrated circuit package, and each discrete section of the seco

portion is electrically in contact wwth a correspondi ng conductive contact
on a side surface of the 5 integrated circuit package. 15. The assenbly of
cl ai m 9 cosprisith@aakpgé Nd@brGisesuUtbndiradre, coheidian onheifié rairfaeeki on of

t he conductive nenber is electrically in contact with the printed circuit
board, theofOckwusitegrapaPrdisenia dhektend,r nadnede idlscrand padtiioaf ofhe
conductive nenber is partially surrounded by the dielectric material. 16.
An assenbl yhe osgridnsli pgrtidid iz sdeketrically nhegomtatt eiitbuat package
connected to the socket and including a conductive elenment at a side
surface of coheespantddgpatendwitricei topeakage, aaatde snfacepoferheonnecti on
proxi mate the socket, the shunt 20 power connection conprising a

conduct?} veineesdreteadi chrauif restckagerti on exposed adjacent a bottom surface
of the shunt power connection and a second portion conprising flexible
menbers t hat

15. The assembly of claim 9 comprising a printed circuit
board, wherein the first portion of the conductive member is
electrically in contact with the printed circuit board, the
10 housing comprises a dielectric material, and part of the
conductive member is partially surrounded by the dielectric

material.

16. An assembly comprising:
15 a socket;
an integrated circuit package connected to the socket and
including a conductive element at a side surface of the
integrated circuit package; and
a shunt power connection proximate the socket, the shunt
20 power connection comprising a conductive member with a first
portion exposed adjacent a bottom surface of the shunt power
connection and a second portion comprising flexible members that
extend from a side surface of the shunt power connection to
contact the conductive element at the side surface of the
25 integrated circuit package, wherein the flexible members are

positioned at different heights from the bottom surface.

13



.extend froma side surface of the shunt power connection to contact the
conductive elenent at the side surface of the 25 integrated circuit
package, wherein the flexible nenbers are positioned at different heights
fromthe bottom surface. 13 28 OCT 2005 17. The assenbly 28 0ETa2005 16
conprising a printed circuit board, wherein the first portion of the
conductive nenber is electrically in contact wwth the printed circuit
board. 5 18. The assenbly of claim 17 conprising a power source, wherein
the first portion of the conductive nmenber is electrically coupled to the

power sourge. lQhé9asJé1@1@ss,@n‘e_iair@flscbain?%ﬂ@iﬁ@ar9'kmntt_éue SRt £ pover
connection conprises a dielectric material. 20. The assenbly of claim 19
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dielectric material. 15 21. The assenbly of claim 16 wherein the second
portion of elBetriddldycCthveonesdiewicanpli¢ 3RS niedce Ei@iisebbapds, the
integrated circuit package conprises conductive contacts on side surfaces
of the §ntegrated circuit package, and each discrete section of 20 the
second portion is electrically in contact wwth a correspondi ng conductive
contact onila.si QeesasderdeEyooft hkaim 17 comprising a power source,

wherein the first portion of the conductive member is

electrically coupled to the power source.

10 19. The assembly of claim 16 wherein the shunt power

connection comprises a dielectric material.

20. The assembly of claim 19 wherein part of the conductive
member is partially surrounded by the dielectric material.
15
21. The assembly of claim 16 wherein the second portion of the
conductive member comprises discrete sections, the integrated
circuit package comprises conductive contacts on side surfaces
of the integrated circuit package, and each discrete section of
20 the second portion is electrically in contact with a
corresponding conductive contact on a side surface of the

integrated circuit package.

22. The assembly of claim 16 comprising a printed circuit
25 board wherein the first portion of the conductive member is

electrically in contact with the printed circuit board, the

14



.intégrated circuit package. 22. The assenbly of claim 16 conprising a
printed circuit 25 board wherein the first portion of the conductive
menber is electrically in contact with the printed circuit peaggy, zer 14 28
OCT 2005 shunt power connection conprises a dielectric material, and part
of the conductive nmenber is partially surrounded by the dielectric
material. 15

shunt power connection comprises a dielectric material, and part
of the conductive member is partially surrounded by the

dielectric material.
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