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Background O The Invention The present invention relates generally to

hi gh-density electrical interconnections structures and nore particularly
to such an interconnection structure that may be used in interposer

appl i cati oN92¢58198¢8 connect el ectrical devices to circfiG/ B3NS

M croel ectroni c devices such as state-of-the-art m croprocessors require

| arge nunbers of reliable connections in increasingly-small areas. As the
nunber of connections between an electronic device and a substrate to which
the device is to be nounted increases, the |ikelihood that just a single
connections will not [RepVHfcE RING INTERCON PR€Sysirkmave sol dering, ™ an
el ectroni ¢ conponent m%w%m%ﬁy—%—cwng 10 nolten
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over the: f|0VFhB$resEﬂI|1ﬁ\QHtléiﬂ|eli€Hs gShkFilly th Aith-RAHGehstrival ater@ndedibbxed surfaces
on the |l ower surface of the substrate surface wick the nolten sol der upward

f r om t hestrygiuges pndomore. particularly te siehp intercqpnegtionsirugipretbyl maydeused iol der  noves
away fr , nd solidifies,
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i ncr easiTRig? getigps B3ngTeAst nsgmt“fﬁ? asyf)s th w"waa%fd "P'eﬂgef‘a%qnsﬂp. cal ly

nore |i ke@éc%oﬁleﬁEw@é/ﬁﬂ Fsubdti © VAREEE 1é et iMd Be MQIntdAEinfRERs, Me Melihoddal | -

Even minor irregularities 1n a substrate's planarity can cdause connection
pr obl ensthatgast @anag\srcomeettwnmmﬂ nptbma@rqrvekblfailancmyes echni ques ari ses when the
cont act surf ces subpstrate and an electr (? devks%’gﬁe segarat ed from

each ot her ?‘feegf’@ﬁfm%l g’f%!ﬁ%“é’ém GEgPoneNs] Frf)(l’l ere X/\BO% Bt act | eads

or 1gne QﬁolidﬁQoﬁ@N@ﬁﬁ sibdfrite Gewhich eRctidrid QMPIAERS &e nifuftedD ACsubMtatts kay
separated froma planar substrate than the other contact |eads or contact

sur f aceswhighhelectipgictcompengniredre 'gﬂ'ﬁOld?tP@ inipassedevartherflovrieg, saphten selder sueld t he

di |
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As connection density increases in the electronic arts and lead lengths from electronic

devices decreases, the increasing number of connections that must be made make it statistically
more likely that even a single connection will not be made or will fail. Even minor irregularities
in a substrate’s planarity can cause connection problems.

20 One problem with prior art soldering techniques arises when the contact surfaces of a
substrate and an electronic device are separated from each other by different distances. For
example, if one or two contact leads or one or two contact surfaces of a microprocessor are more
widely separated from a planar substrate than the other contact leads or contact surfaces, the
molten solder might not wick between the substrate and the more-distant contact surfaces of the

25 electronic device. Prior art soldering techniques suffer from an inability to make a connection
when the spacing or distance between contact surfaces of two devices or surfaces to be joined,
varies by more than a small amount.

When even a single connection between an electronic device and its supporting substrate -

is either not made at the time of manufacture, or fails while in use, the cost to identify a failed
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-1 WD 2005/119848 PCT/ US2005/ 018941 el ectrical connection and to repair it
can often exceed the cost to manufacture the product in which the

el ectroni c device and supporting substrate operates. Inproving the

manuf acturability of electrical connections and inproving the reliability
of el ectriV20VGAMERti ons after manufacture would be a"rF"ig‘f’]%PWéﬁ%ht over
the prior art. 5 The present invention is directed to a connector structure
that is suitable for use in high- density applications, is easy to

rr?n uf aCtdlltEc&idigd)n\r‘]lEﬂtﬁh afid QVviiepkAsit dan cﬁtejngifad:eeﬂ a@tbstad nfaqtfactuidthe-prodaot i d: ngbt he
af orenent j.on short com ngs. Sunmary The Invention It is a_general object
of the pwlesg*éﬁl@ elertpnie 3%0%%?@9% SO AETSS. HERPYOE hepantummbiy

pl ural i tof eRftrichifbhidclonMAdMpidvit the fREsbifty R BREH cdl Roftibc@bsAeSiRarFachile
contact conductive pads on a circuit boafd and contacts or contact pads of
an opposwould b¢ aicimmuovemedeaver the procabel ect roni ¢ devices are electrically

conpected and.,mounted to.a cifcuyit, board or  other. planar. , sprface,using
armbl conduct e B I Be o oaest sl R 0PSO W R BT o
devi ce aduflsify dpblicatibhs, ROAEgtoGharfdeiré AldevhibipsrBvides Wrelisbla chiand forte Whilant
conductive 15 material that extends around a center point. An axis of

r ot at i oraveidingthe aforamentipned ShertGoNHegs. Each ring's axis of rotation is
substantially parallel to the other axes or rotation and to the plane of the
substrate and the plane of the electronic device. Each ring acts as a small,
round sBummaityOQEThé Ieventiest which will deformwhen a force is directed
toward the interior of the ring fromany direction. Wen the force is
removed, t he IFiSagenesd apiect ofthe Biesef BveTiion dp PIgYidg R camgsior deviee tL@ésaﬁ fent

behgvi ory gk AELPRScINIAMIVEFings SPRikd infah GithPias th LEHiER BORIk i padblbel can
accommodat e variations in the planarity of. opposing surfaces. Each ring's

f | exi bi |dircyit hbard amtcmtactsaaicentad ipadsnftan oppasihgetecrois devicee f | exi ng as wel | as

i npacts and ibratjon., .These and ot her objects, features.and adyantages of
e or esent IMGEHREERG PSS Bl o B bR R A SRRt Gorac Ton
of the fahdrPinAtsutiRéclsitnthBisondudtivORollolR rirgs beeer elpéthed) cohitadt1ef d&r awi ngs I n
the course of this detailed description, the reference will be frequently
made to destronigdevieniend aireiit hgardionsubsirater; Eqch@ingis 3 band of plia sendugtivesj ew of ~ a

di §§T et &, GO MR LY E AR a'ckEr fb?rﬂ.s UG fs®? rdthtion extends through each ring. Each

ring’s axis of rotation is substantially parallel to the other axes or rotation and to the plane of the

substrate and the plane of the electronic device.

Each ring acts as a small, round spring-type of contact which will deform when a force is
directed toward the interior of the ring from any direction. When the force is removed, the ring

20 will return to its original shape. The resilient behavior of the rings provide a small, flexible

interconnection which can accommodate variations in the planarity of opposing surfaces. Each
ring’s flexibility also accommodates circuit board or substrate flexing as well as impacts and
vibration.

These and other objects, features and advantages of the present invention will be clearly

25 understood through a consideration of the following detailed description.

Brief Description Of The Drawings
In the course of this detailed description, the reference will be frequently made to the

attached drawings in which:
FIG. 1 is a perspective view of a discrete conductive hollow ring constructed in

30 accordance with the principles of the present invention, and which is suitable for connecting an
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30 accordance with the principles of the present invention, and which is
suitable for connecting an -2 WD 2005/119848 PCT/ US2005/018941 el ectronic
device to a circuit board or other substrate; FIG 1A shows the defornmation

of the dis uctive hollowring of FIG | in re
externall y@%ﬁ/ég’ﬂgor ce; FIG 2 is a side elevation ofﬁgpfﬁﬁ@?s@g?@?t ronic

device and a plurality of conductive 5 hollow nounting rings nounted to a
substrate; FIG 3 is a side elevation of a conductive nounting ring filled
Wi th a resétroniodevicadma cicenitchoard oy ethensubstras¢; and the ring being soldered to a
substrate; FI i i vat | f n l.ity of
conducti ve hoﬁpoijﬁtﬁ)%‘ﬁ I ﬁggm?‘!“ﬁb@ olrfma{l}r# s&f?ff (golﬁgﬁété?égys%%flg oggl\% géﬁ and, 10
FIG 5 shepamsatocamreattesiallvappliciforsd t he space between an el ectronic device
and a substrate filled with ngn-conductive resiljient materi aJ . .Detailed
Descri pti on CFIGTRds ppids eleyatign Eggmr%mrgmmd@'wqaqua plursbiygfeerdugtive;i ew of a
di sqr et ep ARAAMGEA } i.ch is constructed in accordance wth
the%pri nléclgpl essgtftmgk@%%b@\g{gﬁéﬂ%n%gﬁﬁmdn and which nmay be used for the 15
nmount i ng of aGeBéxcd sidnelevation o€ & canductiveimapnting hugfidedowitlos fesiliestubst-rate. I n
t he enbodi t shown e _conductive hollow ring 10 has a dianeter D
Subst ant FIRRSvemReH and 88 REBRBR sed B sl o7 157 Dot orher

confi gur ati onsiGTaYs Pedéisiedhtion dh@sibstide hrid LplefaltyadtcyndiRE e Midlod maunbiagd of
pliant conductive material, such as a copper or gold alloy or a spring

st eel cogrgsdnemMtel taap glegiramc devigsotndeonduct or such as copper or gold. 20
Al t.er nat e enbﬂ@ i il i t { f her plated
or @{ herw se cohg‘ég‘%\?ﬁé?{/}'d{c’%g)'{eg@.g aéégg]grs %q%g‘s)gtwggfﬁ ésigcrtrllti)? %rdlee{c,g arE}ldse‘i s true of
al I ri ngsubstrhie filted @fth abn-tomloctiveirediliont matesialiade is centered about a point in
space 12 through which extends an axis of rotation 14 for the ring 10. A
force, F, exerted on the ring 10 fromthe exterior, and directed radially

i nwar d ofetablbE Descd bﬁowid{vrmfer}@!?bmn&gtsto deflect as shown in FIG |A
As is welT-Known, &as tne 1 s past the material's elastic
limt, the riFi§. hid 4 pasjectiyesdewof a discreto agndastiteHwllappinigd® whickeis constmetedii ns

bel ow the elastic Linit of .the ri terial, the rj 0 wi,l t
opr no.  TyedtatnsE iihghe peinig of heiesEhipienhaand Wkh B P dlE | s enoved.
Theysspri fguting@fag tlebford ddvi t6 b BBculboad 1R Bthel §BtrAS. Inth@bmBydiMbnt'shevgs Wi | |

provi de a connection that can accommpdate planarity differences
the conductive hollow ring 10 has a diameter D substantially the same as thée length L of the ring

10, but other configurations may be used .
The ring is preferably made up of a band of pliant conductive material, such as a copper
or gold alloy or a spring steel coated or plated with a good conductor such as copper or gold.

20 Alternate embodiments can include resilient plastics that are either plated or otherwise
conductively coated. Regardless of its material, as is true of all rings, the material from which it
is made is centered about a point in space 12 through which extends an axis of rotation 14 for
the ring 10. A force, F, exerted on the ring 10 from the exterior, and directed radially inward of
the ring, will cause the ring 10 to deflect as shown in FIG. 1A. As is well-known, as the force F

25 increases past the material’s elastic limit, the ring will collapse but as long as the applied force F
remains below the elastic limit of the ring material, the ring 10 will act as a spring, and return to
its original shape when the applied force is removed. The spring-like action of the ring 10, when
used as in array of rings will provide a connection that can accommodate planarity differences
between a substrate 8 and an electronic device 6. It can also provide a connection that can be

30 flexed and which will be more tolerant of impact and vibration. The improved physical

robustness is provided by the flexible material from which the ring 10 is made, a portion of
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between a substrate 8 and an electronic device 6. It can al so provide a
connection that can be 30 flexed and which will be nore tol erant of inpact
and vi bration. The inproved physical robustness is provided by the flexible

mat eri al f j the ring 10 is nade, a portion of - 19848
PCT/ USZOO5WP§¥Z&8§\%M ch between the substrate 8 and de%&éﬁgﬂgs?ogg(ﬁgt
sol dered. The rings maybe easily by-electro formng or el ectro-discharge

machining to maintain the tolerances down to critical sizes and dianeters,
such as ®bih hetweemthe substrated antdeyickeis iphsolderedy The rinigh may beeasdly by elgettvi ded

with two.Strips r bhand f.ni.ckel - pl ati.n 2. th N ng the
si de of foﬁ'gmrgiorrlsle%bo ?’P %’r#%fn acglﬁlénngklgrrlnaa? ?t%nflh%og?%gé.d#ﬁgs ﬁ?c??ﬁe%{geﬁ%g?i ng bands
20 and &idmetets, ash ansoemicréméters aedlithe dkéler ei n as sol der barriers 20 and 22.
As shown, theﬁh are substantially opposite to each other on the exterior

surface of t hEheringgOibustraicdys prowidechivith YQigrips: F bands of mickel-Rlpting:2Qe?d 9t up and
around t i : . [ i i . t part

of °Flexi B SR IYTEL SUEHR 10 fin ohf Opend58 i olfed MeMolelobidl ban AP D2
OpPOSi Ngami @2 atas, and bk oferred &t loeein wi $olldes barkibrs20rad A2.pAk smwn, Ay steown in Fl G

3, when the ri 10 is attached to a substrate mol ten. sol der wi.ll only

o ckon SbSiabhals oppos(s «each RUE o B Sepiig e uiAr ot Doy HHe B pieving it

W cks uppehdviglifgall thefvaydptaBd h@in®the th@unkferBceldt thé Jiﬂlg,_ftl%wﬁffiﬁslu{'iﬁéﬁla% bet ween
the ring's 10 | ower curvature (FIG 10) and the top of the substrate 8 as

part of leas paphl¢xikleringsidaya mold aethe soldered do the sulisiratei 8gran 2opasing sprfaces

i nsure that fl exibl. .erd.al fromwhich the ring 10 is made will not be
coﬁ@l et eFl;gt r%tf&eart“éld%\nﬁ{%"gg‘l%%’r during a soldering process, insuring that the
ring 10 will Aeghaiwn ih FEXi3pwhed the ring 10 igutatiedned ssbshadispmolteraldehaiihorly Fl G
1, the ri ;ﬁ 10 side wall cross-section is substantially planar_ or

r ect anguVisk uppardhyuntil itagachessthe plderibamisrs 20rand 22 Rplder that wigks uppapkalongdhe i on
can be cj I : ) [ |1
Shapes reoRUr L g R0 FhmER G bR B e § PO LRI Ot e
bot h spethe&bp afabesubbtratp8 espart dfahemormalpeideriag poicebs. Thabdlde bayiersi2® anéR2rred to

hergin as el liptical. FI 2 is.3 side elevatjon of a mcroel ectronic device
2 o ¢ | Bah e Bexi Bl ateri) Gmoshich e e TR Brdeon@onE: PARFTHAAFGVN nge 10
t he asseger dafingidtderng PRIcESEinSurf@MRA @lengd Of Al retaUTkibMetyt he el ectronic
device 4 to a circuit board or other substantially planar Substrate 8. 25

Each of the rinagsefemed émipodinent ag showmis FKntli HielriigtlRsidsarall caessseptioniing 10
\S/ihg;/\gl ie_nsull:)lst%tia%y%iatrjﬁri cgr r&ac%ngﬁia@ In2a’n aﬁth%atse%}n%géim%% Eﬂeer{nsg Sizt‘Pe waari'ldcrgs%-sgcrt%n not
can be circular, oval or other shape although non-rectangular side wall shapes might tend to be
20 more rigid. Inasmuch as a circle and an oval are both special case ellipses, the more general side
wall shape is referred to herein as elliptical.
FIG. 2 is a side elevation of a microelectronic device 4 positioned just above a plurality
of conductive hollow mounting rings 10, the assembly of which comprise a connector 2 for
mounting the electronic device 4 to a circuit board or other substantially planar substrate 8.
25 Each of the rings 10 in FIG. 2 is substantially the same as the ring 10 shown in FIG. 1 albeit in
FIG. 2, the solder barriers 20 and 22 are not visible.
The mounting rings 10 in FIG. 2 are aligned to that each of their axes 14 are parallel to
each other and extending into the plane of the figure. In an alternate embodiment, the rings 10
can have their axes co-linear.
30 Inasmuch as the axes 14 extend into the plane of FIG. 2, the axes 14 of the rings 10 also
tend to extend parallel to the plane of the substrate 8 which also extends into the plane of FIG. 2,

as well as the plane of the underside 6 of the device 4. The side walls of each ring therefore
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The mounting rings 10 in FIG 2 are aligned to that each of their axes 14
are parallel to each other and extending into the plane of the figure. In
an alternate enbodinent, the rings 10 can have their axes co-linear. 30

| nasnuch as the axes 14 extend into the plane of FIG 2, the axes 14 of the
rings 10 aVQ3%(E’H 1 o extend parallel to the plane of HHASIWEB4 ¢ 8 which
al so extends into the plane of FIG 2, as well as the plane of the
underside 6 of the device 4. The side walls of each ring therefore -4 WO
2005/ 119848’ tREJUbsITat® 8 ahd it Shderside o€ thetdecs4ibThe pltres &n ehidh thearingn@epen de 6 of

t he device 4. Th | anes in whjch the rin 0 e ends .| e
subst anthg ljgare,subsiagiiailyjorthoeqng mé}l‘f’o%’gft&"feeg"g%ﬁ g&;ﬂge Hﬁ‘gﬂsﬂ‘#e(’eﬁﬁb‘érsi de 6 of

the el eelirétit §evsi@4.Cce 4. The several discrete conductive hollow rings 10
each provide a redundant signal path 5 along its body between conductive
traces on th&hesaverabdis@etgicondystivandlowarings 46 gachprmada 4 wdurslgntsignal path nodes on

theg u nde!onﬁ ltg E%C?y beEw terr]lecogcjlucﬁ% 8‘ Cg on &l;“ Cl%ﬂd)é 8. 0?“%[’] %t)s%ra?eaa{}ldtcroﬁr\{e%{lén ]%cﬁl% h sides

of %he A RN RS TR

subst r atog n&ieb oh eh¥.undér sideclicl théelgcnfdmc dedice 4asigaalasai ﬁatverse bbmd;mes Bfthe he
i nduct ance of the systemin which such contacts are use shown in FIG
2, the S840 et fr@mmwzeﬁ obtheidgyse 4 t cifcuits on the awhssratsﬁtbabWedT%dttah@%bst rate 8

and 10 EfP'Va'l %sﬁst‘r‘r?%ﬁﬁ&ﬁg{he u%uc{a?ge &m‘zlgér sgl e tlﬁglh?#tsﬁchs&%% gaaﬁe @kicapat e

enbodi nt a conductive ring erior t he ring 10

is fill euown inlFIG. 2,abe sielvenat conduative oingubl are mitiadlyattachied iBthe substratas agd | | cone.

Thg af oreg;antl oned 3 g fil]ets 24 nechanically and electrically attached
0 1 i ngrovfeaconpestor donthe device Filling the interior 18 space with a

resilient maggs, '33s'hobv§‘§ﬁ faRRse siBodihé 39 BorRhictiRinkd OrWHEﬁalﬂ-glet?MEnﬁ‘l 13Qf
prevents solder fromflowing into the interior space 18 by either wi cking or

capi | | arthe eng §00s ﬁ"ﬁi with 4 resiltent nan-censetivegnaterigl 38, Wumﬂllmnanm ectronic
devi ce. ax“ore F%{n(l?fg{led SO ﬁllgtg ?gg‘l%%ﬁatmct%h%aéd elé)clix{';:[% ¥ Héﬂcﬁ%d {I_JF gngjﬁ tCHENT | oned

discrete CcoO PV A connec 1 ncl udes a
non- condulsstriatées. WFitiag tli‘enhtbnmtxeyph@lwﬂﬁa nebiliert niuddrihd inclhuases atiecktrength of thengs 10 i n

pl ace 20. with respect to each other. The under fill paterial 26 can be a
nof? condipgtlPbut %?q BIEYSALS SP!aiberomtﬂwm& igtocthe wéesiopFpags | 3 By pither wickingpgn t he
out si de 915 il ta@lfo of the conductive rings 10. Wen the electronic device 4
IS urgetf o| 552 each of the rings will deformslightly. Because they are
pliable, wt EI@dcshowﬁ a tomrectbed dirmgpuntngppaietroai cdlsvimaaindF IGofphEsmneatorf2or ce,
each Cond%%clad using the aforementioned discrete conductive rings 10, but the connector 2 in FIG. 4
includes a non-conductive under fill material 26 which holds the conductive rings 10 in place
20 with respect to each other. The under fill material 26 can be a non-conductive silicone layer, the
thickness of which is less than the outside diameter of the conductive rings 10. When the
electronic device 4 is urged downward, each of the rings will deform slightly. Because they are
pliable, with each of them tending to oppose a downward compressive force, each conductive
ring 10 will tend to make physical contact with the surface of the substrate 8 below it as well as
25 the surface 6 of the electronic device 4 above it. Each ring will therefore provide a better
electrical and physical contact than is otherwise possible with a straight pin used in the prior art.
FIG. 5 shows a non-conductive, resilient under fill material 26 disposed between the
device 4 and a substrate. It also shows the hollow conductive ring 10 filled with the under fill
material, adding stiffness to the ring 10.
30 The connector 2 shown in FIG. 4 can be initially attached to the substrate 8 or to the
electronic device 4. It can be wave soldered to either the substrate 8, the device 4 or both of

them simultaneously.



ring 10 wll tend to make physical contact wth the surface of the substrate
8 belowit as well as 25 the surface 6 of the electronic device 4 above it.
Each ring will therefore provide a better electrical and physical contact
than is other.w ssible with a straight pin used in iar t. FIG
5 shows a ﬁ@&%@ﬁ%’ggu ve, resilient under fill materi a|1;(g(g‘]%f’ds5@6332% bet ween
the device 4 and a substrate. It also shows the hollow conductive ring 10
filled with the under fill material, adding stiffness to the ring 10. 30
The connect orAgshowonim FIG 2rind FIG. T gachnd thehallow| doptaeitrings 8 @f the comnectoudst rat e 8

| i ice 4. |t . . $Q] i th
0 o0, Mou il R R P S AR SMBILDS 100
PCT/ US20/05kiAg B9tk wadrcind\ e fing Rl theredy dutehtig (Re fBxibilag providetibe teahinow cont act

rings 10 of the connector 2 shown in FIG 4 has solder barriers (not shown
in FI G Aetdlfroanwhich thsnngsdra@aflesol der from wicking all the way around the

ring 10 therqRy h%ﬁ%%b&elgtigpﬁ_ﬁéesl aﬁ%{n{@feﬁbi)ymﬁ)d’gcﬁlcjrggl@cth}ﬁiéah? chituBtiveTRéi@ak from

which the rings are ma ow, ‘conductive rings are preferably nade
f r om el gbatmoh alsabéogptcasudider bavier. neappess silvehartd gold dre sketientooedictas sl cer

barrier. . Si | d ar. | Lent duct b
o1 oyed ARG oS abfaarfidl 606 e Bt ORI EAE Pt B B NGI et al so be
| ocal | y vaitiadofddr-bivriehme@isdaeh £atiEket  THE S $0 SaiCdlsoase Birkédrom Hetalpiak@s 10 can

al so be formed fromnetal -plated plastics. 10 Those of skill in the art
wi || apmlasfsat e that since each of the rings 10 can be slightly conpressed

fr its orighnal p h i | | varh.ations in the
pl glrslnari ty ofgflh P %eoﬁgﬁéﬁrt}get%{‘ﬁﬂlghﬁa%gggﬁ ﬂ%gglfg%ﬁ%ﬁgﬁgg nzng%/?(?éanﬁ Sh?' dr}'r oviding a
sol der lwafmpressediffont itPoegin4ltshapeskdt terrinigs an cverlsimB glight lvafiftibngaythaplanarily a ri ng,
each ri \79% s flexible side walls, acts as_a sng| | %ﬁund spri n? and wil |

def or m Vi & sybstesteandordhe elegtrogicidsiviss 4 Byerqviting 3 sldespamicpthal pgventipen t he 15

force i - b i i g 15 A il T resilient
benavi or S A ickifigal n8alishdunt St bakiPhl  AGHI S8 bR B8 as SR 21 can
accomuodatrel speing ad willsdefornt Whengd farcaiis divecttl tovwqud deiintgriencfitheris. Whatthe i ng' s

flexibility.also ommodat.es circuit. bgard or, substrate flexing. as well as
| mbdct's AR SUEBPLEL B Irena ! Fau Pr gRenR AR ohe Batacere Sbeind e B and
an el eglbae £sHAY feLiblk ih@rddRhRtibPWRICA Bin RLommbedte Mrtatidiihhe plavarigeofl | €xi ng.
The connection is also 20 | ess susceptible to shock or vibration-induced
f ai | ur e.opposing surfaces. Each ring’s flexibility also accommodates circuit board or substrate flexing

as well as impacts and vibration. The resulting connection between the substrate 8 and an

electronic device 4 is more tolerant of substrate and/or device flexing. The connection is also

20 less susceptible to shock or vibration-induced failure.
While the preferred embodiment of the invention have been shown and described, it will
be apparent to those skilled in the art that changes and modifications may be made therein

without departing from the spirit of the invention, the scope of which is defined by the appended

claims.



Wil e the preferred enbodi nent of the invention have been shown and
described, it will be apparent to those skilled in the art that changes and
nodi fications may be nmade therein wthout departing fromthe spirit of the
i nventi on, wiohossGeRe of which is defined by the appende&Tfﬁ%%srgissmG WO
2005/ 119848 PCT/ US2005/ 018941 CLAIMS What is claimed 1§ A connect or
for nmounting a mcroel ectronic device (6) having a planar nounting surface
to a planar substrate (8), the connector conprising: a plurality of discrete
conductive hollow rings (10), each ring (10) being a band of pliant
conductive material around a corresponding center point for each ring (10),
and through which extends an axis of CbARMSon (14) for each ring (10), the
band of pliant nmaterial enclosing a hollow volunme, the axes of rotation
(14) of the rings (10) being parallel to each other, parallel to the plane
of the substrate and the plane of the connector, and each ring (10) having
an elliptical cross-section. 2. The connector of claim1l, wherein the holl ow
vol une of each said ring (10) is filled with a resilient, non-conductive
material (18). 3. The connector of claim1, wherein each of said rings (10)
is provided with first and second solder barriers (20, 22) disposed on
exterior surfaces of said ring (10). 4. The connector of claim3, wherein
said solder barriers (20, 22) are disposed opposite each other on the
circunferences of said rings (10), the first and second sol der barriers

(20, 22) inhibiting the wcking of nolten solder around the entire

Ci r cunfyif8 N&aidtfedds:" 1 N9 (10). 5. The connector of claim2, wherein said

non-conductive material (18) includes silicone. -7
1. A connector for mounting a microelectronic device (6) having a planar mounting surface

to a planar substrate (8), the connector comprising:

a plurality of discrete conductive hollow rings (10), each ring (10) being a band
of pliant conductive material around a corresponding center point for each ring (10), and
through which extends an axis of rotation (14) for each ring (10), the band of pliant
material enclosing a hollow volume, the axes of rotation (14) of the rings (10) being
parallel to each other, parallel to the plane of the substrate and the plane of the

connector, and each ring (10) having an elliptical cross-section.

2. The connector of claim 1, wherein the hollow volume of each said ring (10) is filled with

a resilient, non-conductive material (18).

3. The connector of claim 1, wherein each of said rings (10) is provided with first and

second solder barriers (20, 22) disposed on exterior surfaces of said ring (10).

4. The connector of claim 3, wherein said solder barriers (20, 22) are disposed opposite
each other on the circumferences of said rings (10), the first and second solder barriers

(20, 22) inhibiting the wicking of molten solder around the entire circumference of a ring

(10).

5. The connector of claim 2, wherein said non-conductive material (18) includes silicone.



