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FLEXI BLE RI NG | NTERCONNECTI ON SYSTEM Background O The
I nvention The present invention relates generally to
wohembAdsmsi ty el ectrical interconnections struRtTUS®05/018941

and nore particularly to such an interconnection

structure that may be used in interposer applications

and to connect electrical devices to circuit boards.

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

m croprocessors require |arge nunbers of reliable

connect i oFELEXIBRE RING BNTERGANNEG BN SXSEEM nunber

of connections between an el ectronic device and a
Back@ehd 'Ot Bhd Invehiieh the device is to be nounted

i ncreases, the likelihood that just .a single

c SR BEesTIS ireyefion rekases &?@ewﬂuéo ensirelgammisah intersemngctions

strucn!ngT drgf%gre p%tgc%ﬁe{rﬁ%)r ucha 1)1/1 ?{Ogl\?lwg‘%%n%%?@n Sotlsraé rbeo l\l/SCd in

interpases Upslicafid® dnd tovbortiecedleaticad devd caaopiadnbsardy. e
nount ed. A substrate, to which el ectronic conponents
aMicioglepgonje Henagesduch as siatewédheotrb MIGrARIOPESSQNS fgfluinsdarge pumbers of
I a a
oo ARG P O UPOF R 5L oy R BB e
electréfiit HeHcsalddedubstpmetocdwhichmhd dewiceds e thaiiied Msreas, the likelihood
substrate with the w cked, nolten sol der noves away
that just »inglsconrsictians wibl rps be paadg or wﬁéfaé,ldner@?seé ool s and
sold t,
B LI R L SR M AL A ROTRLLN gy i
molteh BsldsuD&t & ailitdtratdsSn mmm&dtmmodﬁnﬁdohyms mrrﬁaﬁﬁai | A stiderate, to
~electronic arts and lead | engths fromel ectronic
whichlgsirepis cepoaeniare t¢ he solderedds pﬁsgeqq%&p@ ghe flgwing, molten solder such
c
v c§RPUFSL20 Bl e 15 PR PR b L SR ik e
moltefiB6i@erafpwiird frofahé sol@steatHr Al@thelstxbﬁgtﬂ With theagickdl, énolten solder
substrate's planarltg can cause connecti.on proble
A

moverhEHir Bt maiterhsbdar dathathe selslerienrdlnad solifiicarstablishiagan
electn\/cy%]leéa{lh&%oﬁ %gtté&\a/e%}é gﬁg{rérﬂe %gweés a%&%?ﬁ%{%d%ggﬁ gﬁﬁ{é sgbstrate
diakfcorimitionl d&isitn ¢rkBeas€Din tﬂe(élﬂﬁi'cﬁuc arts daeddrietighhs from electronic
contact |eads or one or two contact surfaces of a
devicesidepispicscthe fisreaging nitmber off ansetioaphibmes beraadedniiiedhetptistically
more Eﬁeﬁ gﬂégé\‘;entaﬂﬁ%op n%Ethcﬁ‘[ \a/feiprmt %%G’x%e!dg% wilP fai P%\%e&é@go& Weegularltles

in a sublghstt 53l thadinteahaudsioanétitioh prdblanat act s u rfaces of the
el ectronic device. Prior art_ soldering techniques
s One @robiiers withrprios aBispidering ischriRuesarisesmwaen the fontact 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
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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when the spacing or distance between contact surfaces
of two devices or surfaces to be joined, varies by
worpis/119sa) a smal | anobunt. When even a si ngl e PCT/US2005/018941
connecti on between an electronic device and its
supporting substrate is either not made at the tine of
.manuf act.ure r fails while in e, the cost to ) .
clectrifglaprayon Sp A snlr ey Phat Xl B8 e b6 mifilstfepgppoduct in
whichithe El88trdid &8Vi @A ppdiBn€ Qffstrite opBratel atihproinghBe manufacturability
product in which the electronic device and supporting
of elettibal cpmitestiopemdtimprovimgpthe velingility ef elasitical coumegbpng afier granufacture
mg%gctrical copnec ionﬁ)%gd inmproving the reliability
wouldat® ay BRrY el QEHALHTVAE af t er manuf acture woul d be
affhé PREQY &R At 0P Tirctled tdh bétinediol straddi@re B &eitable for use in high-
invention is directed to a connector structure that is
density applidatienst tyeass v manttagiirgand mhychagspyidessa febiable cpataetdgee while
.dio naqufactyre agd which provides a reliable contact
avoiding the-atgsementionsd SYPHEPHES af or ement i oned shor t coni ngs.
Summary F The Invention It is a general object of the
present invention to provide a connector device that

Sumnivry Qf Bheihmlentignof {1 exi bl e, conductive rings arranged
oA B A SRS OB e s

plural P BPALNBIeSL AN ERR ringd QMbigRd iVhE bRS) &CAstORbAtaElQbhERSive pads on a
are electrically connected and nounted to a circuit

circuithyardiarst contaetsrorgbntaglrpadsi of arcepnesingglestranic devaedluct i ve
hol.l ow ri ngs .between el ectrical contacts of,an . .
PR SHraager 8 A gleanes Pt e dSHa oS, Ot cfepit board or
other plafdt suHB& dsthBsnbANCn@hctRleiRNbWGREE Yetwek e cIRBRAl @htacRRaSf an
extends around a center point. An axis of rotation

electr@nit dendee aridraxitsuitdmertd arisnbstraigadiach iring'isa baidsof@liant conductive

rotatiqon js substantiall arallel to th t her axes, .
materfgf i lEhds ecite S Gnich Bl o of st Quksford Bl R ring. Bach
ring’sRkAWE r@thtidR sﬁﬁﬁ&{tfaﬁ? ipGrafl6Mb @ oth@Ckes b@taAeh and o fhe plane of the

smal I, round spring-type of contact which will deform

substrafeand shef ameeofithe electeatiedeviesnar d t he i nteri or of the

R AR ShAE R e el S YA when o e
directéERat €l iRERGVIAhe Rhg FBM dnly iSO WHEn theFBRE lis removed, the ring
flexible interconnection which can acconmbdat e

will reramitatts originehshahe Phareailientbebavioppiobe rigesprotide esmaiafiexible
circu

: ring.s flexibility al accomuodat e Lt board _
iterciors QS bieeah pisg o il EFREOT TR Dot o dpedegqotices. Bach
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

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

accordance with the principles of the present invention, and which is suitable for connecting an

-
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These and ot her objects, features and advant ages of
the present invention will be clearly understood

wo osagis4e consi derati on of the foll owi ng det abdBUS2005/018941
description. Brief Description O The Drawings In the
course of this detailed description, the reference

wi.l I, be frequently nmade to .the attached draw ngs in
eledr%? gﬁ\f‘ceﬁoé gicuﬁ;bogrdpoérogll pe(reé‘fbls\gr%tew ew of a discrete

COIGUA kiAvdtak Herorhatig cTeRsdibstete@Enduttias BoNslanag ofFIG 1 in
the principles of the present invention, and which is

resporsgite abExtefnelly-epplirddpicsy anel ectronic device to a

o {1 board or. other .substrate; FIG .| A,sh -

GEIG e S rling SEF iR Gt e ARt
hollow i{@unting AngLBPORERtd Dsudbtr¥t ernal | y- applied force;

FIG 2 1s a side elevation of a mcroelectronic device

afilo.a3 islapidg ¢levation of @ pensdueiivempentingwingoiiltadi wigh  resgient, non-

unt ed it ubstrate: ,El 3 i sj de el evati on of
condufBy Sty RetRe PARE sog% 14's bslipdh S Tesi T ent.
NENG NRUCHdo/@evilibs bE @kubaittatetal@ aplutglith&if BendRtideRdtbw Mounting

~ a substrate; FIG 4 is a side elevation of a substrate
rings madntgd fo ar elb¢tropiodevieshandst i ve hol | ow nounting rings

t to an el ectroni c,device;, and, Fl 5 shows a
TR S o nfedivs hRate B ln 4 Rerdnf e tna a
substrdRViIRA vAltthéh-&Hastdalesifibdt hgeril t h non- conducti ve
resilient material. Detailed Description O The
Preferred Enbodinments FIG 1 is a perspective view of
' iye hollow.ring 10 which is
ornsStrutted+H-accot aatce wrtit tre principles of the
PIFRS ENfs o pryspattivevian df WhiselRtetandidive 3ok @ingt fMewhich is constructed
mounting of an el ectronic device to a circuit board or
in accordanee with gherprinsiplesrpfitheepresanbhivartian asldowirich miae be used for the
onducti,ve hollow ring. 10 has,a dianmeter .D .
mounGRPEHE SR it Adiradt BiRd PralhBISb Sy, nne empodigent shown,
the coRbictReMBNow Myl 108 hidSet &Y siRtaasaly the Eifle bé fHE [bfath L of the ring
preferably rrage up of a band of pliant conductive
10, butrather cenfigusations swydewspsber or gold alloy or a spring

e e bRy Rt AP IPRR RO et B oo as o copper
or goli @8bY b bpritlgatdel 6SatédGHplac®wathalRod RbAlREbr @lictPA PSR gold.

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
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
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

3.
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conductively coated. Regardless of its material, as is
true of all rings, the material fromwhich it is nmade
WO s00semses ed about a point in space 12 throughretiUsinos/018941

extends an axis of rotation 14 for the ring 10. A

force, F, exerted on the ring 10 fronythe exterior,
whichtanrr%gw%:nrﬁ & %_ g&r%ggl‘sai%lfi lé%}/ilcgs 182 %oé%ldlterﬂegﬂ ~ leing\gm m!&lg b:é g&‘ﬁ’l? by-electro
formiNEdr eléoheVhischafzetRhiMi£O aihAf B8 srapesidoWao critical sizes and

material's elastic imt, the ring will collapse but

diameggss, [soehyasaX)Otmisranppiers aad therlke. F r enmi ns bel ow t he

elastic,.himt of .the ring.materjal, the.ring. i J.

P bof 10 a0 i A el BTGl o Mo ikl 22 ha
run aléA}Ethe Ridk o thef rHeCR) frém loBBBY&endtb €heSdthé OFHel ékeflatifgibands 20

of the ring 10, when used as in array of rings wll

and 2Dpeh b aed ereaefamed to fmrein aasolderbameaoAProathiz Hb alrayn, they are

sl EUTRETP o BRSPS SoBRE RN T gy soder
from Mcﬁﬁ@dﬂl&ﬁ@lw\%ﬂ uf Andhdoind herBRcemtRbRe dfithedingd, XAy iAdifing that at

vi brati on. e i nproved physical robustness is

least partefiflgaiblening side el wib inet bingodaered tofthe pubAaHRE qrisa oppering surface,
Q i e. a portion of which between the substrate 8

bunaéﬁawﬂggﬁggh%u} FW%t sol dered. The rings may be easily
bys@h&¢h IPFIGBMRyvAEN B rRigaotis attabhed fod 9Bstime 8] Miolten §ddder will only
mai ntain the tol erances down to critical sizes and

wick ujiveardly et it seachesdhe sdderhiamiasna® ands22 ndplderdhativkigks upyeard along the

T 10 illu ated. is vided wth strips,. O
exterifidne gk VA NER AT DY EL et 10fRBH blrgpredFic. 10 and
the toﬁrbﬂ@legﬁb&ﬂa@ g hayhreldt the ASARANSol Békst. OThd1ev1@dribafriers 20 and 22

he ni ckel plating bands 20 and act as and are

insurerthitflexéde mateniel Bpm velicls bleding 1028 made itk gotdcopmletply coated with

shown, they are substantially o ite to each. .ot her
solderg g soliEtpf bocEt PaRE i e PPERE W S Snai i Bban

S@l slprefdrfeamModithdtd asbHownig PIBY 1,URe ARSl 1 0%Te Whiltd¥€ss-section is

circunference of the ring, thereby insuring that at

substangialy plpmartor afctdnigaler.bincarrdligmaty emebedimentythelringsideyeall cross-section

soldered to the substrate 8 or an 0Si haySsurface
can btV Pl P B Pl ol Pl PRP RS By Sl g end o be
more AgidMMRNIUOR a$ b Bigicld @nd 8n §¥dl 3R Wth §secil 8aHRIITRESE the more general side
nolten solder will only wick upwardly until it reaches

wall shing is oifersed toderdimpselbipticahd 22. Sol der that wi cks
u rd. al o the exteri.or ,of the,ring, 10.will. .form .
RIS s LBt ot iitheigludniGaduik Adxifiet ilsRhve  plurality
of conttti R bl lohEmb@Ringfrinh 80 SHE 8sEAbE/ oF valiclpadrhprdde o dd@nector 2 for

normal sol dering process. The solder barriers 20 and
mountipg theslactoninaevite 449 biscuihaard e otherswbsihnteailytrhanar pubgtrate 8.

e 0 Rt RO SEn OBl SELRE W i
FIG. Withd soldr Bhriefd Bxdrdi 221 dry 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.

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

4.
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In a preferred enbodi nent as showmn in FIG 1, the ring
10 side wall cross-section is substantially planar or
wo zot/amged ar. I n an alternate enbodi nent, the PCTIYS®DIE8941
wal | cross-section can be circular, oval or other
shape al t hough non-rectangul ar side wall shapes m ght
we  Htend.to b re riqgid n ch a ci,rcl e and .
face” o ubaPue B g (siePfe o SIREHAAREE  Frd afiagp FMiiils gpe 10 open
ends liglaftesupathhtiARaRBokSnd] & Blsabhtiat efhed §ambtheluhiftide 8lof the
FIG 2 is a side elevation of a mcroelectronic device
electropiqudnyiaeidoned j ust above a plurality of conductive

| | ow nting rings 10, the assenbly of which .
Pl R edP e retabo s hoow R TT RS Rnte Ry BB Bfng sienal path
along HENOEbefvded BnhdticYitlachQN tHe MirfAk BT tisdubbadié bidd Edhnection points
pl anar substrate 8. Each of the rings 10 in FIG 2 is
or nodesbys thernider side @ hiths glestrenic dpce #.n§ignals shwaverse totiGsidgs of the

. Ibeit i.n FIG .2,.th | der., b ' 20 224 .
e PR S ae U8 SRR G BB b £ B s

path aRb b SR sh fedudilgthedadhttatice b flelsy@¥ifSn bhick RclPashdt€hretuled. As

each other and extending into the plane of the figure.
shownl|in F&@. Zilthesavartabcendvoidverengs, | Otaneinitialiysittached 4o theeppbstrate 8 and
.their axe qﬁ-hinearn I nasmuch as the axes 14 extend
prowdleﬁtc8“?er?é°r3?)ra EIGHCEtG 2, the axes 14 of the rings 10
FRR 38O bR aerhRBLrmbadidienebf 4 Qordaeriw Al (0Whdrbi@ the interior 18 of
substrate 8 which also extends into the plane of FIG

the ring 10asfilled withg resiken) nomeconflutive matereal 4 Bdwicl apsilicens. The

device 4., T sige ll.s .pf each ri her ef.ore"face"
storenieto S olden el Shmetpmn o R el al {RET IR e S me
substrat88. PiIARE thel ifteWbt FsalE withGeskQert PRcrfil thitrdakés thE Strength of the

substantrally orthogonal to the substrate surface 8

ring 1@Gibiet aldeepreveaies idée fomoflowing irtb dlat mésmior spree il 8 dy githerhveicking or
1lse%§ral di screte conductive hollow rings 10 each
caplighy 8H°%e a redundant signal path along its body between

CPIRFUGhLWE a Lb@feRfor 2ot MBuSpf ACRecBrofic dehReS UDBIT. At fhe connector 2
and connection points or nodes on the under side 6 of

is formedaisuiggbe afordneentioned disareteSogdustise cags 19, duethgomsictor 2 in FIG. 4

. sides of the ri t. mci,rcuits on fhe devi 4

ctudgy G Rincbeus e b nGeriekof WSty B R g pace

with r@Bbd tAERD ARE] The uAddreliLghtedaltIoeah b UGloateBdwhive BRicone layer, the
system i n which such contacts are used. As shown in

thickngis@f whicht ik dess thaarthe owteide disimetas of thegondertiye eingnil @.j Bihep the
e i BSHE SRR 4 R0 G 85, SRS v o
pliabl@fwifh GENEEGEMMEndihED S dfpotd LA RwAl &ompt&tive fordd edh conductive
ring 10 will tend to make physical contact with the surface of the substrate 8 below it as well as
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.

The connector 2 shown in FIG. 4 can be initially attached to the substrate 8 or to the
electronic device 4. [t can be wave soldered to either the substrate 8, the device 4 or both of

them simultaneously.
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the ring 10 is filled with a resilient, non-conductive
materi al 18, such as silicone. The aforenenti oned
waoloderssis | | et s 24 nechani cal ly and el ectri cal PgT/US2005/018941
attached the ring 10 to the substrate 8. Filling the
interior 18 space with a resilient material increases

RS APOTBIPER L ad 805 e Br Bt hoBhd LoRh&EI S 038 it onnector

ngln erlors

shownVth GG NI h&Y sof P bbﬂn@fs}’(n@ﬁﬂﬂo@lﬁ in F[@4) @hBhQ)\t\éveﬁt ﬁl@ﬂ&eﬁ‘dl@é’r from
2 for nnunting an electronic device. In FIG 4,

t he
wickingeptrtbe tvay agouing thepiing i) theraby defsating be dssibility m-,(anded by the thin
memlg sq&eg cqﬂguc |v§‘g|ngs 10, but the connector 2 in

el W‘ HEI &S 9™ 0n- conducti ve under fill materi al

2Bh IRV, REhdElEtiVE BingO4rd pedférdsly mddg SrokDeletrdli @iy cohduttive metals
respect to each other, The under fill material 26 can

that wﬁleal@p mqpt@owm bpryier. scpm,e@rselvqeraapéraolq He exsplleriondugers and can

be allogs&% a/&t&o eé n}e *H@E‘%Eﬁg 91%% (%a reglhe pe Omeg%f ‘éﬂg be Jlocally plated

with séldeebhre evmv@IisGucteachiciad. Th@nhgﬁgﬁca\m aldo lﬁeff)ﬁﬁéﬂ from metal-plated
slightly. Because they are pliable, with each of them

Naﬁﬂﬁendlng to oppose a downward conpressive force, each

CORAYCELUR i LIS it ke thal GnlTPlsEy BRYRIAL 160 BELiighty

compr@@eﬂ RGNSty (ﬁr@?ﬁal @h&e thit@h&lifgd daf divercERY |sﬁg1t4/aﬂblﬁbéﬁ ih the planarity
Each ring w therefore provide a better electrica

of the autijtrpteyBsandAlr thoeleeteania ¢eyirceids B previgings w@egubbrreermaﬁ Rreyents

solderﬁrté)ﬁna mﬁqlrwgs\;& ealg(F nltdglﬁrilrp [ | o ar t’ﬁ ﬁlex1bcf‘{: 515de \Ya%f élcf’JI as a small

round 6% siOsRAyinelef@awhéiea tevd 6 auéctadn thwar® uieshtveﬂbleof thé riag SWhen the
ows the hollow conductive ring 10 filled with the

force ig rereeverd; the rimgtveiireurn tadtsi anginal piiapre3he rasilienkbehiarigr ebthe rings
prov1d§ta.tsg@ﬂe§e>f1%l% 1ﬂt§rcgﬂgecttl§)gtr\]v E(%\%ap af)COan{l]rH%(?at% Q%tarn&zllg Ih the planarity of
opposi@\ufticed: Ehéh 6:3g1s BexibaMS alSO hetRhfBodates Rirtli€bodrB®r substrate flexing
substrate 8, the device 4 or both of them
as well;amnaaﬁs@nﬁ yibyatmn. shhewpsultingognection hatweewthezsubgtsatp 8 gnd an
electronhc ﬁ%o&lel P ﬁlgoorg& Fr&ré{ ofn Sg??“%} a(lsjr{d gnrg v1cg l?l@)%%t Otfllgf: 6;8 2on is also
less sudbptiBletb @HEUK orNBbra@bh- &mhd@rfaﬁmm wi cking all t he way
around the ring 10 thereby defeating the flexibility
p%\rhedl@@pxﬁﬁenteﬁ@ntbﬁﬂm%pﬁ!heﬁm\@mlo\mhw e shawiyandgdescribed, it will
be appﬁ;eélﬁ]to t]l-[xhsee sk%ed lfecé)rp ﬁilléf: é s anH ad?f[ cattlﬁ ;%e 1tn V\? ﬁ? ln*)’a]d%%?em

getyonical y condu ve nme

withowt@epatting frea1 He kpidibf thelinvebaon e scdpt ¥Whizhds @etindd &K ehe appended
| excel | ent conductors and can
claims.



be alloyed with other netals that can provi de good
resilience; they can also be locally plated with

waoloderssigar ri er nmetal s such as nickel. The ri nBSI/LR2005018941

al so be formed fromnetal -plated plastics. Those of
skill in the art will appreciate that since each of
s 10 can be slightly conpressed fromits

WhatEiQ Sﬂ met
—OoOT 1T g
1.

&5 hape that the rings can overcone slight
VAldogthd@dtSot MolithgPd MRRGd1Edroalc dehRe bRk gl thaBnROAKKY surface to a
the electronic device 4. By providing a solder barrier
t blanarspbsteta, shesesindegtorfqopmnsingki ng al | the way around a

i ng, h.ring.s f i bl ' | 1 t . I .
round Epergy RaSertontiEe bk s shaLSdSafs Efidot piiam
t QoM ki v YRateRAI®dId dortefifondinpbentdhBHint o2 chél €8 laBd through
renmoved, the ring will returnto its original shape.

Twhichestenidem axie pbsptasionder eakl ringthe bpndoed lisnbmeteripl enclosing a

f i bl e int ti i ch. . t

VR ] AR B latPn PG FnBE BB RGP schorhez il o
I i Planeldf ere dubbtrdty atl 16 phime OFTRABhAS ST rcuit board or
substrate flexing as well as inpacts and vibration.

The resulting connection between the substrate 8 and

an, el ectronic .device 4.is re tolerant of substrate.

2 R E9mngEOT eI L ayrein fec gkt TesRapler fragdestion
suscepti ble to shock or vibration-induced failure.

Wil e the preferred enbodi nent of the invention have
bé&bacamevinr efhdaidelorhidia eaghtring intludes anpgllptesal cross-sdstiem
skilled in the art that changes and nodifications nay
be made therein without departing fromthe spirit of

t 1Re LdNHRELE SfblaihNE WiERAS tIRf holdlvCiblifie SEdcRQBidIhgtiRBlled with a
appended clains. What is clainmed is: 1. A connector for

nesilient gorrcondictivd materiohi ¢ devi ce having a pl anar
nmounting surface to a planar substrate, the connector
conprising: a plurality of discrete conductive holl ow

I THE SonnR&6Hof d15ieh DaIKGeiR eh S sefd ritlgs 3Prooiaed wathl 116t and second
mat eri al around a correspondi ng center point for each

r salder barritrs dispesgh onlekichorsuranebofgaidaxigs of rot ation
for each ring, the band of pliant material enclosing a
hol | ow vol une, the axes of rotation of the rings being

PRRh&LdlecthPofA&Ih 9LARIein RAH Ablder bdrRers Afe AikFed Bppdsii€each other
substrate and the plane of the connector. 2. The

T
com thecirgnmédrensicapfisaid ringse thei firsteand segdndgolder bartless ishibiting the
' \ejv%k?rpgg&l holten sofder gr%%g(li & entire circumference of a ring.

A substrate for mounting a microelectronic device, comprising:

a planar substrate supporting conductive traces that are capable of carrying
electrical signals;

a plurality of discrete conductive hollow rings, each of the rings being electrically
coupled to at least one conductive trace on the substrate, each said rings including a band
of pliant conductive material extending around a corresponding center point for each said
ring, and through which extends an axis of rotation for each said ring, the band of pliant
material enclosing a hollow volume, said rings being arranged so that axes of rotation of

said rings are disposed parallel to the plane of said substrate, said rings being located on
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10.

11.

12.

3. The connector of claim1, wherein each ring
i ncludes an elliptical cross-section. 4. The connector

wo@booshsisns 1, wherein the holl ow vol une of eachP€RUSR005/018941

ring is filled wwth a resilient, non-conductive

material. 5. The connector of claim1l1, wherein each of
sal.d rings,i s provided with first.and seco sal-der, . .
o9 papE YipRuCid wEa o mel b i BB R 00§ 8 Pgicctronic
Beonlptfhesonnect or of claim5, wherein said sol der

barriers are di sposed opposite each other on the
circunferences of said rings, the first and second

sal der, rri.ers inhibiting,the .w eki 0 t en
OhEsGRG GGt 8" ieter S B R Bl SR} diecond sgider
SHAfEs¥nehd QUrfad®UNEdcAFing thit GiOBLAEd 68fdisike BRI dfifor on the
conprising: a planar substrate supporting conductive

t einapoafeteheg ofzpach vapdhe Brsdandseceyd spddesbarrtors iwhibiting the wicking of
Si aI§; a ?luﬁ%hit .of.disfrete Fonductive hol | ow
r?ﬁgg}ség%ﬁ‘%¥lt %m¥Vﬁ§§m5%eﬁﬁc%?e%??$calIy coupl ed to

at | east one conductive trace on the substrate, each

said rings including a band of pliant conductive
manetectrbniexieeinelcorgpagingind a correspondi ng center poi nt

for each said ring, and through whi.ch extends .an. axis )
of ot APIBH Papecddnniidagedayingg PVRLO Hipelicapyipiy| Bontiet surfaces:
mat er i gl cleftfbAR dodd@ctielhb Ry \ChidBEringStBatds Eleb@iRalPPédtBected to
arranged so that axes of rotation of said rings are

dexspetstiicgheanitdc burfaget dach phgheingfa bead df Blidys contustivesmpigrial

ri ngs, bei nqg | ogcat ed onsai | anar substrate in,a .
CAHp AR § cupeinutigk e R forshE Bbe LATHBRE Wbfngytends an axis of
el RALnI0F Sach PHROME Bhnd 8F plibAEmateBiaL drRldRingfa KdlRWWolume, the axes of
wherein each ring is provided with first and second

suitaten dfle iirgsdeorg rahadlel tor fagh ethsf asbpdnaltal fythe péanapeannection

e e PR 7 FaF0e b ieuSRO RSy b b oRE of tne planar
| 8dtnREtdnNGrfabEroh &tk With @htabPdulrRiBesSstladR4nan bebshdiet he
entire circunference of a ring. 9. An electronic

devi ce conprising: a planar connection surface having
aplurality.of electrical signal contact.syrf.aces: a

o B lPrieanid gvissRf st G WhsTH 2 e e provide] iffL g aitfsecond

el RgdrHafiird ¥n HRROAEIES chéh ARAEhaAe ¢ddatc@pp6&EicaBh other on the
surface, each ring being a band of pliant conductive
neireanifaience of each ring, the first and second solder barriers inhibiting the wicking of

molten solder around the entire circumference of a ring.

A spring contact for use connecting electrical circuits of two members together,
comprising:

a ring having a continuous body of conductive material, the ring having an
internal hollow volume and an exterior surface that defines a circumference of the ring
body, said ring body having two opposing top and bottom surfaces interconnected
together by two intervening side surfaces, a portion of each of said side surfaces

including a solder-resistant material disposed thereon.

The spring contact of claim 11, wherein said hollow volume is filled with a non-
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13.

around a correspondi ng center point for each ring, and
t hrough whi ch extends an axis of rotation for each

wo 2ovg/119sie band of pliant material enclosing apdiUbmes/018941

vol unme, the axes of rotation of the rings being
parallel to each other and parallel to the planar
nn clLion surface the plurality of discrete
CHYS/B25BPY ow ri ngs being | ocated on the planar
connectlon surface to mate with contact surfaces of a
pl anar substrate. 10. The el ectronic device of claim
9 Thekping sontatéf dlaingl 3, svherenw paié domicotductivematenidl ineluderdsilicone.
sol der barriers on the surface of each ring that are
| ocat ed opposite each other on the circunference of
each ring, the first and second sol der barriers
inhibiting the wicking of nolten sol der around the
entire circunference of a ring. 11. A spring contact
for use connecting electrical circuits of two nenbers
toget her, conprising: a ring having a continuous body
of conductive material, the ring having an interna
hol | ow vol une and an exterior surface that defines a
circunference of the ring body, said ring body having
two opposing top and bottom surfaces interconnected
together by two intervening side surfaces, a portion
of each of said side surfaces including a
sol der-resistant material disposed thereon. 12. The
spring contact of claim21l1l, wherein said hollow vol une
is filled with a nonconductive material. 13. The
spring contact of claim 12, wherein said
non- conductive material includes silicone.



