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The Invention M croel ectronic devices such as state-of-the-art

m croprocessors require large nunbers of reliable connections in

i ncreasi ngl reas. As the nunber of connections g
electronic‘%%éﬁggid%d a substrate to which the device i Eﬁﬁﬁﬁﬁyﬁ@ﬁﬁted

I ncreases, the likelihood 5 that just a single connection will not be made
or will fail, also increases. In "wave soldering,"” an el ectronic conponent
is soldered to a substrate by flowng nolten solder over a substrate in

whi ch el ectroni c conponents are nounted. Conponents are C placed onto the
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planarity of a lSe.connec |on mw th
prior art sol r%ﬁge{zéeﬁiﬁgqﬁgégarl GRS nml 4 sugs%}f"t?y Qvolg

subst r at emalsh salieLb®s b isoltratede wihivh eaaz:&oxﬁe p@ﬁpdreﬁ!ts fafdlﬂbt&fﬂéﬂfl Qinfyhelty are
different distances. For exanple, if one or two contact |eads or one or two

g nt act sEiP‘feé@é@ the subsipterWEribe dacagessed everdlowing mplige seldeapel theterresed m a
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| mprovi ng, the manufacturability of- el ectrical connections and inproving the
in the planarity of a substrate can’cause connection problems.

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

C’) 20 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.

25 When even a single connection between an electronic device and its supporting substrate
is either not made at the time of manufacture, or if even a single connection fails while the
electronic device is in use, the cost to identify a failed electrical connection and to repair it can
often exceed the cost to manufacture the product in which the electronic device and supporting
substrate operates. Improving the manufacturability of electrical connections and improving the

30 retiability of electrical connections after manufacture would be an improvement over the prior
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30 reliability of electrical connections after manufacture would be an

| nprovenent over the prior art. 1 WO 2005/119849 PCTI US2005/018946 Pl i abl e
rings may not be able to make a good el ectrical connection to a surface,
especi al |y, whf rface is not clean. As is well-kno h or
ordi nary Sk\yplzon%sﬁ?%saéé el ectronic arts, even very thin }Q%y@sgﬁogﬁf terial
that nmay accunulate on a circuit board trace or contact pad can inpede the
establ i shment of a good connection. If there are contam nants or dirt 5 or a
fil mpresent oRlighlenmasumeayinotbes ahlé iceakeengood glecipinalaotnesfion togp sunfatdge form of a
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into contact, with the circuit hoard. The present inyention is directed to
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i nvention to provide a nechanically-Tlexible ~connector w pes an opposi ng
cont act teomtagiove to work through thin layers or coatings that mght becone
depos{ted on the contact.,surface to. whi.ch.the.connect.or is attached so that
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the formof hollow deformable ring that has an enl a%ged body portion on its

peri net er apHpiaxidation andfilns from e coplagigurfacparhey tha goppegiordsprought dto codagsr esent

i nvention_j. . ' ' | | . ' nl ar ged
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25 that deléromsesdheatpvegentdgedchotdomingnt act, the ring edge being di sposed
in the center of the ring for reliable wiping. Still yet another object of
the present invention is to provide a flexible contact for use in

est afy i shighthfarG O AR 9Lt Wween two circuit boards, the contact have a

hol | ow ri
It is therefore a general object of the present inverition to provide a mechanically-flexible”

connector wipes an opposing contact to remove to work through thin layers or coatings that
might become deposited on the contact surface to which the connector is attached so that an
electrical connection can be established through such coatings.
20 Another object of the present invention is to provide a flexible contact in the form of
C hollow deformable ring that has an enlarged body portion on its perimeter which acts as a wiping
blade.
Yet a further object of the present invention is to provide a flexible, hollow ring contact
having an enlarged triangular-shaped section that includes a radially-outwardly extending apex
25 that defines a wiping edge of the contact, the ring edge being disposed in the center of the ring
for reliable wiping.
Still vet another object of the present invention is to provide a flexible contact for use in
establishing a connection between two circuit boards, the contact have a hollow ring
~ configuration, the ring having a continuous conductive band that defines a base portion and a
30 contact portion, the base portion including a base for contacting a portion of a first circuit board

in a manner to define two areas to which solder may be applied to hold the ring contact to the
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configuration, the ring having a continuous conductive band that defines a
base portion and a 30 contact portion, the base portion including a base for
contacting a portion of a first circuit board in a manner to define two
areas to which solder may be applied to hold the ring contact to the -2 WO
2005/ 119849, RClisHra@PS5/ 018946 first circuit board, and Pgl}&s%o%lsfgwther

I ncl udi ng an enlarged area of its contact portion that- "dérines a w ping
edge of the contact that extends transversely of the ring body, the enlarged
area extending radially outwardly froma body portion of the ring to an
apex and ﬁﬂa’eclmﬂxbbmgd,eﬂmgéhemﬁadh@mn@umgmQﬂlmfg@bem of i cPhtactpogimrthatt nvent i on

arboar mertnei P g Rt o Reoufibli eril® bR GF eyl e
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devi ce arf9giding with thegga¥-d or substrate. Each ring includes a continuous a

band<of pli ant I &{H@
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apex. \Whemmtddenentingf theindaftionmdradectromt: de\tlcas ara‘ alecimeh]lh edneeeied and mosdtednd

second circuit he r|n ends to bow outwa As _a resu t of this
bowi ng acPirsifouif ﬁ‘@f‘g?’b‘it 2f° YRERaM 50B &%‘ f“ﬂgﬂﬁ P?gsapﬁﬁ’i’fi?gte epftigalsecond

circuit bQmkaghs oTQ@el@&%&éevic@%n@& SEUREIARIS shb\8hteS HadPARs AbludesSEEdiRanous he
contact surface against which the ring bears. The scrub @action of the

pr ot uber anlesad DS pliash dsflexible emluetl‘mwpmd that ex3endslound aiggometsg aenigtpointbuth i t
scr LiBbed ctrical connection. These and ot her objects,

f eatur es lg%agéﬁgﬁeﬁ%fggﬁem&%%fﬂﬂ VB *PPHvention will lie clearly

inderstood th W@hhanﬁﬁfs?de&ﬁﬁﬂﬂ bOEbn@ict {sHemicalbbmieng fide biad tRendlafAltbRAION.
Bfi ef Description O e Drawings 20 In the course of this detailed

descri pt i BaTing frads lefhererpbwargdiy IAS@éveé&'@EﬁW‘Vnﬁﬁ@@% tepratubeganca HERCHr awi ngs
in which:, J & Ihgedarfy dgfind REL %&ﬁf&f b Jtlrﬁwrﬂci. aﬁ%x%'fﬁl% g)%tﬁbeﬁiﬁ{lg%'s}fﬁ Q! ow

ri ng constricte accor dance e principle e pr aSERt - vent i on
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electrical connection.
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
20 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 having a protuberance having an
apex disposed on an exterior surface of the ring body;

25 FIG. 2 is a second perspective view of the conductive ring of FIG. 1, taken from a
different angle;

FIG. 3 is a elevational schematic view of a conductive hollow ring showing the ring and
protuberance in cross section and also showing the height D of the ring when in a relaxed state;

FIG. 4 is an end view of the ring of FIG. 3;

30 FIG. 5 is the same view as FIG. 3, but it illustrates the ring in a deformed state caused by

an externally applied force F acting radially on the ring and the decrease in the ring’s height;
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different angle; FIG 3 is a elevational schematic view of a conductive

hol l ow ring showing the ring and protuberance in cross section and al so
showi ng the height D of the ring when in a relaxed state; FIG 4 is an end
vi ew of thewgfgspbgdsl G 3; 30 FIG 5 is the same view toit
il lustrates the ri gg&i n a deforned state caused by an 2?(?@%3? ‘i}sﬁgm I ed
force F acting radi-ally on the ring and the decrease in the ring' s height;
-3 WD 2005/ 119849 PCT/ US2005/018946 FIG 6 is a side view of the deforned
ring shown in FIGGS6 i%a sifie dewpfithe defatimad ringrshominonil@wssi | | ustrating how a ring

of the present i | . | tioned insi e_bul |.et - shaped
i ntersection o’?f‘?\\ﬁ%ﬂ@g’ﬁ“ﬁgﬁ“ eﬁﬁ@gé%a%‘relg g%%%rn g%lfugpﬁsemé ng?lhr &Y gﬁd whi ch
forms a spegitoneé ieidesict tudlefshapediinfigeeibnogitve curvedth&d haBe tife sane tdd@ss of

di agrammati c vi ewillchgljstrating th? geonetric |lqcation of a protuberance on
i

a ring anfU#aregad mbichtermsashepoisicsrd {hes afienredosie protuberance; FIG 9 is
an elsevati onal g ' %hﬁ% . 2 Lk ' : : ' ' I n

pl ace5e bet men?wbgﬁv@gﬁhéu st rg? g%yﬂ%&ag}g%P%eéeg%gglgq%cgh%?%ﬁﬁgﬁg%@&e

el ect ri cabn edngaeundt ihe geoné¢ide bogionadthe apex bf e pdouliesanae;per specti ve view of a

ring of FIG | at ed .abave.an H:.shaped opening. .forned.in carrier sheet;
FII Gg 11 is a p%ﬂcggé%ﬂ ?}%"a\%\fﬁéﬂv"w 1&%5‘%%@?[?3%9%{%0 ef%‘,’enﬁ%ﬁ't@%fei n pl ace
in the H bahesedetoRaN: fibs@ite hitPa 86Videl Bas &/ \R6%ide Fl Sectdidal icnikefdrPSS- sect i on of

a device electrically and nechanically nounted to a 15 substrate by way of
t he ringsthstebolver®m FIGS. 1-12; FIG 13A is a side el evational view

cupeh mposed ¢ A0 TAERER v B {EREIE0 Mellda B0 SR ST

s@@/vi ng themdéfor ematidreheetf the ring contact under |oad and the wi ping
novenent of the ring enlarged portion; 20 FIG _14 is a perspective view of

the ring cont atiCs 1S & presoepiive 1AL the Fag shoan ip FiG 10 loggted in placedpfgthi-at e;

and, FIG 4 SoeRind P heVdaftl Hee@not her embodi ment of a ring contact
construct%%g?népaclc r0 ar?ce bete§?I ed Description O The Preferred Enbodi nent

FIG. 12 is a cross-section of a device electrically and mechanically mounted to a

15 substrate by way of the rings shown in FIGS. 1-12;
FIG. 13A is a side elevational view illustrating a ring contact of the invention with a
deflection pattern superimposed thereon in phantom;
FIG. 13B is the same view as FIG. 13A, but showing the deformation of the ring contact
under load and the wiping movement of the ring enlarged portion;
20 FIG. 14 is a perspective view of the ring contacts of the invention arranged in an array on
a substrate; and,

C, FIG. 15 is a side view of another embodiment of a ring contact constructed in accordance
e

Detailed Description Of The Prefexred Emhbodiment

FIG. 1 is a perspective view of a discrete conductive hollow ring 10 constructed in
25 accordance with the principles of the present invention. The ring 10 is preferably formed from a
pliant (flexible) conductive material and is used to connect an electronic device to a circuit board
or other substrate, which is not shown in FIG. 1. As s true of rings as well as cylinders, the
ring’s material is generally centered about a point in space 12 through which extends the ring’s
axis of rotation 14, which is shown in FIG. 4. Preferably, this point 12 is the geometric center of
30 the ring 10, but it is understood that it need not be the geometric center.

The ring 10 has a substantially circular interior surface 16, a continuous exterior surface

-4-



FIG 1 is a perspective view of a discrete conductive hollow ring 10
constructed in 25 accordance with the principles of the present invention.
The ring 10 is preferably formed froma pliant (flexible) conductive

mat eri al angyd fodPGghot © connect an el ectronic device to ard or
ot her substrate, which is not showmn in FIG 1. As is truﬁC/pgﬁﬁﬁggﬁgs

as cylinders, the ring's material is generally centered about a point |n
space 12 through which extends the ring's axis of rotation 14, which is
shown i n Bndz wall tipekapssr(ael igentified by p otferencenumsral ot c@@@mhwmndbﬂﬁelﬂre e$ 30 the
ring 10, e The
Fing 10 nadhgbhorsl HRARLT-ART ke dhndlBE Ad\Bh bR S i FRE Y BleehferE T B

exterior d48oftheeing -19 1§fﬂﬁ&ﬂﬁ%ﬁ@£¥bﬁalﬁ€&r blifig 0D profib8RdEe 2(Palonponsaioktionhildigness
(not identified by a referenge nuneral but clearly shown in the figure as
bei ng bet m@éﬁn%‘aﬁ SORpIEFEG AS 4 rtidee thsratomddishowp axthe dryvipgipshetwegeife n FIG |,

the exter 9§1t10?1‘§r0ff§9ﬁ)ck e Rhod & 11 29 1%% 4Sckd %h@?) tﬁ%r%%¥ 80 flad ééﬁei@lé-g&ﬁgmbu”p

or pr ot uberance al ong one portion along consi as a
"side" thep&oi2, tharvdnq:h isstpoimh on thetrhxg shxterongysfaas falmhesmem thheing'spaderpoonts of a

cl ock face,knpwn 11 d 12 .0 The. rotu era 0 has hi.gh- poi nt
or *apex 33 TheRoRrERes i BRIy S e SR oL 81 6F e g Ra by fthoot
fromthe &He'}ﬁlgsloq§ﬂirﬁéd91mﬂﬁ&ref&@ofﬁﬁ@@anﬁgﬁﬁt@ﬁﬁrfﬁﬂilﬂhﬁﬁtﬁe%r%rﬂflgﬁﬁﬁﬂe&’ and nost
easily forned as part of the process by which the rin f'or ned and

t her ef or e ailough & maee foamed oml eﬂngwmtbwmmemmghasdewo:slgonmrthel:ike al t hough
S be forne th
kel 26 i 1t i Ebated oabeleng A8 0 BRYBE b ST0 pBRn CERARAL BR0R) 10

a( di amet efordenof $08 o tsle000qim5A0: suchistnall elzégm rirlgno lé\prefmlﬁﬂly &mlea usihges, the

g 10 is %neferabl y formed using techn (%11928 such as Iltho aphy and
eI ectro- f & Hbestsﬁ‘ét asditogeapiyand plegtrpsfozping edewndn theget. The hasepdihenave an

enl arged pg r e, and
preferably % 8§Far, as dﬁﬁﬁiﬂ%ﬂé&ﬁ ?Igg 1@%@&%@%@%&&@%%@% 10 of
FIG 1, alptﬁerablyoimﬂadascshowkmfﬁlﬁsw&ﬁat the apex 22 of the protuberance is
at t 12-0' cl sition, I oi nti.n 0 t.he t of FI In both
flals “ang m RS 2showatheing 196t IS e Bt o diteso B draver 23 eftoror o

fully bel Qwtielficé is%thEQzVM’élbckﬁﬁftf&h@&%&nﬁ@%ﬁ@m&@é HORGOS. Bt PR3 f that
i s inposed thereupon in a vertical direction. to the inposition of this

force F, th&Fi 3t ﬁhb@n&ﬁ@@ n@ relaxkd stade. a@e&esg@b@hweﬁﬂlmeldw ingol0 will

t | at di t
Shown. bes Ao aptd B apdiealin o3 pieR halEisoS 6L RGBSR piy Bl FREEH Hugar
pref erabl yo e Ghcsition oF (9 FdrdIM R prohuBB@nce i aad the apex 22 thereof will move or

20 translate as a direct result of the ring’s deformation. This movement, as shown best in FIG. 13A

is a side to side movement of the ring body that preferably occurs in a horizontal plane. This
C movement of the apex 22 against a surface to which the ring 10 is to be soldered canses the apex

to move or “scrub”™ against an opposing surface, and this scrubbing or wiping action removes
material from the surface that can interfere with electrical signals.

25 FIG. 3 shows a side view of the ring 10 of FIGS.. 1 & FIG. 2, in arelaxed or
undeformed state and oriented upside down as compared to its orientation in FIGS. 1 & 2. FIG.
2 also shows the ring 10 to have a generally circular cross section and the protuberance 20 to
have a generally triangular cross section. In FIG. 2, the protuberance 20, and the apex 22 of the
protuberance, are shown at the 6-0’clock position, i.e., with the apex 22 lying on a geometric

30 line that extends from and which is orthogonal to the surface 23 to which the ring 10 is to be
soldered. In the relaxed state, the distance between the apex 22 of the protuberance 20 and a
point on the circumference of the ring 10 directly opposite the apex 22 is identified in the figure
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novenent of the apex 22 against a surface to which the ring 10 is to be

sol dered causes the apex to nobve or "scrub" against an opposing surface,
and this scrubbing or wiping action renoves material fromthe surface that
can interfe ] ectrical signals. 25 FIG 3 shows a_sj | ew of the
ring 10 of l@wf‘o&g&o&qﬂ%&;ﬁ G 2, in a relaxed or undeforrredPéJf’g?@X%{ﬁaﬂgri ent ed
upsi de down as conpared to its orientation in FIGS. 1 & 2. FIG 2 also
shows the ring 10 to have a generally circular cross section and the

pr ot uber ans@D.2(Thindistanseds af gpamergadatey thanitlendjatheter @fitiossngdetto dik. indreaskd G 2,

t he protuberance ﬁé) and the apex 22 of the protuberance, are shown at the
6- 0" ¢l ock [geEss;of fhe protyt ‘?m?/ﬁetzﬂ'the apex 22 lying on a geonetric 30 |ine that
extends from apg whilehihbws 87d MEED Rital 5Qddr bty deam@ 783ndt Sadbe 6Pl 9o fileng 10
is to be soldered. In the relaxed state, the distance between the apex 22

of the prengBekigriewsupiicalfd beth of wihinh apnlocdted parrwansthe nog's sircurhferencefjorh 0

di | ' h 22 1§ ifiedi he.fj . 005/.119849
e U200 SRt e 207 B pitfricd gnBileht S st ificst B PRI ke g s
di anet er of rélhevely Mgrottdripsuftnitiel plQimRaRaEE extidios kiNERS 19%hd Rl preténibadance 20.

FIG 3 also shows two nickel netal solder barriers 68 and 70 that may be
appl i ed t dopricking gempletelt @ppnskthe fng 4@ Gomghe hase porgen ot @hllmted@ea@% Ipart

way up th L N ' . a preferred
embod meng. 4 por & fAfh L M8 i Rlikn b RS RELBYHARESE Blerh 2 B 2 LTy
narr ow st ilipmatifelyitiodlesriqrk aday bg castrirdted with dreindukebintebated it $het ol ofiible inphevent
sol de fromw cking conpletely around the ring 10 fromthe base portion
thg;l s i Magees atmey boknepagn theart. 5 5ng 13A & 13B, when the rings are affixed
t " substrat eply 4R i 8Fi sol vl ; | £fhgt Maybe
cofistructed with the%?gﬁequ‘?%\‘?egglg?célﬁw?rslot erﬁ{gc:@;dno?ﬁ %aﬁégé}sﬂtgﬁ?%iﬁ%%

manner s asnayiy chmsidersvay ektendihg thaough i geonktrglvenist afitheridg 10.cVhinfigerhelspel axed
sol der ri 10, and the axis of ratation 14 that be consi dered as

ext endi ng SIS AviTE st e SOefinamesyd wil Hopnd M BR PR G ATe o o
shows the rel afiyg dg}ﬁﬁ%talt RiAstQhe %?ﬂﬁ@ﬁl@@ﬁlgb@ﬁﬂay%fo?ﬁ, Whédthe AP0 {s présédne

pr ot uberance 20. FI 5 depicts at | east one Wa(}/ﬁ't hat the ring 10 ma

def obm wigsinst s matel gurfarei?d byradere @ctingPngbeing {0 from thasinper @mbdi@sgw a

force act nth I-n [ h 8% 0 I ' I Qn. e |
force on ;IE' lg’ir?\ego eEBé P%g b(iﬁsé‘{e %@%@y &'ﬁglpl?ilﬁfe Asﬁf\ﬁgﬁé ugﬁio%jj', fh%%#glgge I%ay-'[;? he ring
10 may be de@dahal iichni dbldngdn ciptien ghape, £kl fptedérbla theshpie, widlhd defoedhed @l ¥ t he
ring 10 will be deforned_ into a conpressed or squashed Xear shape as

i 11 ust r at éernpigssed assquashad gearshepeas ilkiated inFIEBd 35& @8, As shown in FIG. 5, as

the ring 10 deforms, the apex 22 of the protuberance 20 tends to move sideways in a generally

20 horizontal manner across the metal contact surface 23 from a first or initial location 25 to a

second or terminal location 27. In so moving, the apex 22 as it is pressed against the surface,
Q will scratch, scrub or wipe the surface 23 between the initial location 25 to a second location 27

and in the process cut through film or material on the surface 23 thereby making a clean contact
between the ring 10 and the metal surface 23 to which the compressed ring 10 is subsequently

25 soldered. The distance between the initial location 25 and the second location 27 in FIG. 5 is
the wipe distance “S”. The surface 23 that lies under the ring 10 and along the wipe distance “S”
will bave been scraped or wiped by the apex 22, thereby removing any layered material that
might inhibit an elecirical connection between the surface 23 and the ring 10.

Returning to FIG. 13A, it can be seen that the deformation of the ring 102 occurs to the

30 right (and it will be understood that it may oceur to the left) and the ring 102 articulates or bends

about two points of inflection, AA and BB. Inflection point AA occurs where the ring 102 may

join either the solder fillet 104 or in some applications, a base 105 that may either be formed
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the ring 10 deforns, the apex 22 of the protuberance 20 tends to nove
sideways in a generally 20 horizontal manner across the netal contact
surface 23 froma first or initial location 25 to a second or term nal

| ocation 27 (;n ggﬁnnving, the apex 22 as it is pressed against the surface,
will scrat ch'O &YV INsS, wi pe the surface 23 between the i B+-T/VEI03Y8USI on 25
to a second location 27 and in the process cut through filmor material on
the surface 23 thereby nmaking a clean contact between the ring 10 and the
met al  sur f@eetad gagt offteGthgt ddBtabI¥HaR8 86la Edpathteldethént SHP FREHARH HeingDody,

sol dered. The di stance between the initial |ocation 25 and the secondy

| ocat i on 2¥hilednfigetion goinsBBrogenrgpipthe @prasiin side oShe rivg wherertheprotubgranemaor | i es

under the xj ng . | - ' t S ]| aped or
R LT DTN e s LA

i nhi bit annfitcsioh defarla [RMB,chdwN iDEIGWEID thiaexisndsS A ef adide aite frHiQ thd diguit 0.
Returning to FIG 13A, it can be seen that the deformation of the ring 102
occur 3 tolioﬁ’él10§G°W§htthf(%ﬁﬁj°qnfacwmouﬂ@dunderstood that it may occur to the
left) and the rj i . : ' ' tion,
AA and BB. Inf Ilfégg?'(j:?g%%g‘l{ Erlllte%qgg%&?% raﬁ%?gta%eﬁg%ﬁsr%ﬂ@gBgtwﬁay&eﬁé?ﬂnﬁeﬁ%ﬁder

t he sol derpolitlitaatetridally oppdsite fempexadPpk itealistars ‘DA abdmenti0 FIG At Asahovai inher be
formed -6 V\g 2005/ 119849 PCT/ Ug 005/018946 di reé.tel_y as part of the ring
contact orfiForiienpiicationaf aradial fure it the sing cpuseiiog ring 10 iR defpry askalsp causehii | e
i nflectio |0t ; Ite:side. glf{yg!g
protuberam:lée)?degr2 2%Fﬁ?%%g%gfgﬁgOé{%gﬂ?ﬂ?%f%%ﬂ?ﬁg%ﬁg%ﬁF«g?m,[th?c negg;ggfiﬂfgﬁ)g ring
body 1for t i athe ritipeldeto tlearegsoitaDs of inflection define a line AB, shown in

i 25, 12 ST AR s ol ol
rel axed stggigy-4ifed (e CEhOREMAE Pilodelfl RGN istdsoMEwa in gﬁ} gtto de ABtdal cal Iy

opposite the dpex 22 is the distance "D' as shown in Fl As shown in
FIG 5, t hehigpplshewninoflG b, ausadicaling oateral Ko slsletah & defaugs.c Aftsetbe ting 10isng 1. 0

to deform and, al.so.causes. the apex 22 to .sli sid . resul t he
o mum o QRS RS A S P R RS ss hetutetyife 3¢ T Rebuicp Mg b1
decr ggase tpoddting fd £3ubbtr361QM8 iR sGbskate\ofMicer, dal Qll bl Reive Sold@ed Bgbther@yPr essed
fromits relaxed state by the radially-applied force F. The ring's 10
overal | hdiollieg 3 Breg againsibowing H0. Hn@n aBemye pabedimngaie the ringHi0can be campreised: n
FIG 5, c i &l t o Slj | LA ker 1 I ng 10
s conpr SLEE eHfolng 26k (BRET il ndlobdeltnditaded iR caly bifind B kS 12
devi ce t hadpet PRagaimipa Idddérsurkices0 that thegpéx022ascRibb e st face deuh willémpravs thieat e

conductor, can all be wave sol dered together b o
electrical connectlor\g\% etween the substrate’ sgsurface and ¥he conductive ring 10.

20 In the embodiment of the protuberance shown in FIGS. 1 & 2, the cross section of the
protuberance is preferably an isosceles triangle formed by the exterior surfaces of the
(: protuberance 20 that extend away from the apex 22 forming an obtuse angle between them.

Accordingly, the cross section of the protuberance may be considered to be a triangle. In FIGS.
3 and 5, the cross section of the protuberance 20 is also seen to be triangular, but in other

25 embodiments, however, the cross section of the pfotuberance can be parabalic, elliptical and of a
“dropped ogive.”

An “ogive” is a bullet-shaped intersection of two curves that have the same radius of
curvature. A “dropped ogive” is an ogive in which the center of curvature of each intersecting
curve lies inside the other curve.

30 FIG. 7 shows an example of a dropped ogive 24 that encloses a ring 10. A first curve 26
has a radius of curvature defined by the distance from a center point 32 that lies inside the

second curve 28. The second curve has a radius of curvature defined by the same distance but
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hol ding a force against the ring 10. In an alternate enbodi ment, the ring 10
can be conpressed, thereby scrubbing the surface and then rel eased and

sol dered. In either case, forcing the ring's apex 22 agai nst a sol der
surface so that the apex 22 scrubs the surface clean will inprove the

el ect ri cal woaeszatdson bet ween the substrate's surface areritdasospagdgicti ve
ring 10. 20 In the enbodi mnent of the protuberance shown in FIGS. 1 & 2, the
cross section of the protuberance is preferably an isosceles triangle

formed by the.exterior surfaces.of.the.. protubera 20 that extend away
from t-he%g_ﬂb%(dl ef‘{ﬁe eﬁgm%?ogﬂ‘ﬁ’f@éwﬁmj}dg%beeér%%‘ﬁvet%m Accordingly, the
cross secti onLOFIG NahobRketbBRAEIESe @B by eTeree REhei4l 108dchtifiEd BOGhtAne | N
FIGS. 3 and 5, the cross section of the protuberance 20 is al so seen to be

t ri angul &f theping sheyvminflES 2560 Abo aretthat kies beloneihie interseetion peigt34eldhe Brp of t he
ang ity ¢ ey o
Pogi vor LS fodha28 BELANNL e ifl 10 BBl AIthe (o sectptt R bituce o

radifis of cuFlatdulepicts/t ledst@pp adttediofd Bow ils lacatiog b¥theiapexdridahic shape efxhe er of
curvature of, each intersecti ng curve lies inside the other_curve. 30 FIG 7

shows an PESUAFRINES en be defegpined Benmercatly, in Rlleast Ape gabadiment; JyFIY 3, melq 45t
curve 26 forltd bitweltPdh 46 2 8 e AL | 0'dlinBYn RS0 THRGRCE WL ForiNt ©F

point 32t l'1Tes 1nside the secon urve he sec curve has a
r adi.us ofthecapex 22 isrom adefanhBuk 48/thbthe feawd byl exsttmibaes Hrst radid 40lof WO ri@(d8/ 119849

PCT/ US20Q5/ 018946 om.a differen ent er i nt, 30, ich |lies jnside the
first cu?t%u e JIpe Hsﬁlﬁ,tmpﬁgaﬁ,tpgﬁgﬁxa}58,51@!1154?#& S?‘Eﬂ’@ﬁ?ﬁ’i@d"lﬁﬁe#‘%ference

nungy al  18ohdemtiRingsistiieagysl i ne of the ring shown in FIGS. 1-6. The area
that |lies below the intersection point 34 of the two curves 26 and 28 and

out si de the riThesepfowinaresilbindbe ax wilhecognizsshados dctral Bfeativneofighatpebd2ance 20.

FIG 8 i ct.S l.east on o] ow.the |l.ocation of..the.apex.,and the
ohape of ek ERalteafaRion BEFTR. 158, ShedRiPRarab b 2 iR ARG 1 0
enbodi nMeRtomdticdily Gefifed sBHGH Rotlisk cohsifdredladeled@itdndnVOR &tBEH it isk0deastehtiéB tipk t he
ring 10 define an arc 46. The geonetric location of the apex 22 is on a

secant | iclogely gpprowimates where e dpey22sends deung ong phivsigal epbadimentofdhe sipgelt:i ng 10
or " = O Y e _ i
a9 Tl dr SRy i o b fIREKS sGoliBfnAint Bbks JoRiGR TR B0 0007
ski |l i nwionk mt titevdllylbe “eaguli? ¢partiadlict heliptidalfalr of @ Edbpesd ogivet™hin mpak 22

implementations of the claimed inventions, the linearity and curvature of iing surfaces

approximate the shapes and smrfaces described and depicted above.
Turning to FIG. 9, there is shown a substrate 80 having signal traces 82 and to which a
20 microelectronic device 88 is to be electrically and mechanically coupled. The substrate 80 can
be embodied as a printed circuit board, a ceramic chip carrier or other non-conductive planar
Q/ device that supports conductive traces or pathways for electrical signals.
Blectrical contact surfaces 86 of the electronic device 88 are coupled to conductive traces
82 of the substrate 80 by way of several of the aforementioned conductive hollow rings 10. Each
25 of the conductive hollow rings 10 is soldered 83 or otherwise electrically coupled to a
corresponding conductive trace 82 on the planar substrate 80 as well as the electronic device 88.
For purposes of clarity however, a solder fillet between the substrate conductive surfaces 82 is
omitted but a depiction of a representative solder fillet 83 between the ring 10 and the contact
surfaces 86 of the device 88, can be seen directly above the protuberance 20. As shown, the
30 protuberance of each ring 10 and the accompanying apex 22 of each protuberance 20 lies atop a
conductive surface 82 {o which the rings 10 are to be soldered.

As shown in FIG. 9, there is at least one ring 10 having its protuberance 20 and apex 22
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wilT vary fromthe depictions of FIGS. 1 -8. The description of how the apex
22 location can be geonetrically defined should not be considered as a
requirenent. Rather, it is a description that closely approxi mates where an
apex 22 can be found on a physical enbodi nent of the ring 10. 15 Those of

ordi nary skinld 200y art will also recognize that the cpOpgsHeGikARS of
actual rings 10 would not literally be "triangular" "parabolic”
"elliptical" or of -a "dropped ogive." In actual inplenentations of the

clainmed inventions, the linearity and curvature of ring surfaces )
appr oxi matS&etibansaleededyd asgpgeduch takibe arsad2anill seraps earess adbrsasrespridisgng t o

FIG 9, thehfchive fLRWD vhed ﬂgsaéﬂoﬁic%@vibfwé R9rsd %waféﬁfma?a?m@gﬁs&&e%i ch a

20 m croelectronic device 88 Is to be electritcally and "nechanic y coupl ed.
The subst rthtreby8Quesaing abeé defivhidg dhek s d0.pri nted circuit board, a ceranmic chip

[ th . - duct i [ t nat . duct i
Craces or pat e Ro e 5 s BF b rotition B RGeSt of
t he ekect rigRitke sigd sTeheBRpa! SltRHP LRI akANGRTIdinhtd el8S havir @6 ﬂhgsfloow ‘i ngs

substrate 80 by way of 'several of the aforenentioned conductive hol
10. Each ap@ngsd spithat Beivanetafretatiens| Idierin fyolae of hepepate lesiicB 3n gmbodimentyni se

el ectrical coupl to,a,corr ondi n uctive ace 82.an the planar
substrate tg%axgng oF OFHI%O%E“T cglgealt gec rogg F%&cfg(\%i%g w%é‘youl oersugﬁut%ztggggoglpe%l arity
however, a sol deyethhdth@lentdOlingan thduxes tixdtatiah €4 606N eihk ¥ Sddricated 9t Sdddb

omtted but a depiction of a representative solder fillet 83 between the’
ring 10 arfdin pedibpatieey as ilvstpiedda FEG 14f Thaaxegof raidiond 4 asehowrwespefraly ect | y

abovg,t he ¥a‘ﬂEHB‘i’ﬁeas‘ﬁ¥f§%ego‘%g¥ éﬁst%ﬁ@)éf'ﬂleg ritd 88’5%{1‘119%‘39& & mEAROALD A0 and

t he acconpanyi ng apex each protuberance ies atop a conductive
surface 8ot canvddiot bnglétbsordsng matidnias the barfives isowhieh éob. solsr engem thepdsG 9,
thére is at |l east one ring 10 having its protuberance 20 and apex 22 -8 WD
200511198488%%F/ US2005/ 018946  si zed, shaped, |ocated and arranged such that

the apex 22 wi kmGhaP® g@iﬁrcgﬁlﬁoﬁeéﬁ%@ sERIERS RNHAY 0 p?&%?tiﬁc‘ft?detﬁvég%déz when

the el ectronic device 88 Is urge ownwar dl'y toward "t he substrate
t her eby sdueez stnigs enndedforckehplating 68,170 dlsat fioh alotlg thesidhef thetiogldEom ok FIG 9

sho the axis pf rotati 14, of each, r.i 10 extending .5.into.the plane of
The Baper  oBap e ater vy he et oaf el AP pisked HET BEE widoPAHr ERER  nge 10
arranged s@ouindMe diddahéreli@surtle thhelehd® Part d81ditde ﬁﬂ% kide will 3B n&f bel sORleRR@PET -

In such an enbodi nent, the axes of rotation 14, along at | east one edge of

a devi ce, apdmgtepibpliaiibstantially co-linear. In yet another enbodiment,, the

axes of rotati gzl d%Lic%aaCJﬁlgﬁé SshafifBEnGH !nﬁEtlg ds Q}nuitﬁﬂﬁié) Bnnector 2 positioned

above a substantially planar sheet of non-conductive flexible film 60, such as a polyimide film

20 and equivalents thereof. The film 60 is cut or formed so that film material is selectively
removed such that the removed film material forms the shape of the letter “H.” In FIG. 10, this

(i ; H-shaped opening 62 is seen to have a center base portion that interconnects two spaced-apart

leg portions, which cooperatively define two small, flap-like extensions of film material 64, 66
that extend into the center of the H opening 32. These flaps of film material 64 and 66 are free

25 of the film 60 on three sides, they can also be considered to be cantilevered from the film 60 and
opposing each other. If the flexible film 60 is appropriately selected to be appropriately resilient,
the opposing flaps 64 and 66 will deflect “downward” when the ring 10 is pushed “into” the H
opening 62, thereby allowing the ring 10 to be inserted into and 1oosely carried by the film 60.

As shown in FIG. 11, when the ring 10 is pushed half-way through the film 30, its

30 perimeter will clear the flaps 64 and 66, allowing them to spring back to their original position.

The H opening 62 therefore holds the ring 10 half-way through the sheet 60. The body of each

ring is aligned with the H-shaped opening base portion, and by locating the protuberances of

-9-



or in aradial pattern as illustrated in FIG 14. The axes of rotation 14
are however preferably 10 parallel to the surface of at |east one of the
substrate 80 and the device 88 so that the rings 10 are not canted or

angl ed so a 1,1 ze the surfaces by which the sold Lain.the parts
t oget her. V\ﬁ’gtnﬁﬁﬁgdt‘?]o j oi n conponents to substrates, tﬁ%cﬁﬁ%@s’m%w?
preferably include two solder barrier strips or bands of nickel-plating 68,
70 that run along the side of the ring 10 fromone 15 open end to the

ot her. Theeveral kisgs Webediow 68abmmel thrGhent shenplaccoiedtagainsomsunfackisragsuadd. Afler theay

d the rj her eby. | i | t.of fJexibl i i d
nar 1 i 11 TRt et S5 nly Rl s e Bepd f0 e R BhregsF R i e
conduct i vao hpplaedby thd Qapk®b4cind &6 Bidehding inf@the ORERE 18 LT theRBi 10, BiFmiagove a

substantial ly planar sheet of non-conductive flexible film®60, such as a
pol yi mi de swer%%-@@pmewm Ghine a heet ¢famoaspndurtiee paicriplogichas applysride Gimed so
that film real =P . film
mater] al | PoPE of s rifs RO R f ol PR R i o b GEFBNEE, LT

opening 62 i s Faess of ordirdyeskall arethe et shageappodciadtothat thabbilityt eftioofiineid o o
spaced-apart |eg portions, which cooperatively define t smal |, flap-1like
ext ensi onSolew pendurineings 4P velh densad on fherrelativesize qf thegings and epines 52 Witke H

openi ng 32, JRes&ich hﬁ@ﬁ Ble Joh{mﬁv@ﬁ&tdﬂm@fo qh@ﬁ-sﬂﬁfed%{p%%gé%?ﬁé%e %&g mf 't 'hren

60 on three sides, they can also be considered to be tanti
film 60 anited aplrbspadguchathht thethen belcbopchaivilyengdged tdf éachotivr whersthp cagiucttee| vy

selected to.be .a opriately. resilient t he opposing flaps 64 and 66 w ||
deflg(it " E‘SUWAEPQ%mﬁﬁ@#w&%ﬁn&%ﬂ?ﬂ@éﬁ% nto" the H opening 62,
t(;@feby al | owi gfyek _Hﬁ)tmrragera&etegbmﬁeﬁé&fe_tiﬁéﬁér%m@erwfdxﬁ%sm dnGRphiigLy By the
fi+m 60. As shown in FIG 11, when the ring 10 is pushed hal f-way through

t he fil m Zompletely Bledpuith aresiientwign-candective minéerial sush asdlieons. Seldenfilleistang t hem

to spring_back.tq their origipal position. . JThe ni 62 therefore holds
the 11 ng’ Ttk S PR B 38 165 o Bk PRE g el r 82, gned
W th the kbabapnd eqkdit Rtitdial thedais!d BiRngtBiRth B¥/intesal wWhile pheeftinpisdlder gnges of
-9 WO 2005/ 119849 PCTI US2005/ 018946 several rings 10 bel ow or above the

sheet3 t hdloping intodheinterion snage i 8 by ither widkingor sapillgrgactionfter the rings 10 are
i nserted into - - : 6 ' 3 ] oosely
hold the ring bﬁ% I?;éh%\?g%%idgéewhdgﬁ? nggtg&ég&g%%éﬁﬁg%ée%glﬁﬁgﬁﬁn S%’:)c’qt EJé

i nterior h®uafedtidesubisttgte 80 nsiby sdverabtorguctbevinpal 0 ktls hogplect peayiofgke 62 in a

sheet of ngn-conductive nmateria uch as a polyi.m de fi] 5 several of the
rings 10 & BB AP kv sheebily Bore ?fé@aww %%epaéwlin@%e&@# @Mﬁ?.

electrical connections between the device 88 and the substrate 80 traces (not shown) are

20 improved by the scrubbing action of the protuberances 20 described above. In addition to
providing improved electrical connection, the rings 10 provide a relatively flexible joint by
O which vibration and flexing of the substrate 80 is less likely to cause an electrical connection to
be broken.
In the preferred embodiments, the hollow, conductive rings are preferably made from
25 electronically conductive metals that will also accept a solder barrier. Copper, silver and gold
are excellent conductors and can be alloyed with other metals that can provide good resilience;
they can also be locally plated with solder-barrier metals such as nickel. The rings 10 can also
be formed from metal-plated plastics.
The rings 10 are preferably formed using an electroforming process, which is well known
30 in the electronics art. The rings 10 can also be formed using known lithographic techniques.
Ring 10 dimensions as small as 500 micrometers are possible although larger-dimensioned rings,

e.g., up to 1000 micrometers and beyond, are easier to handle for many applications.
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Those of ordinary skill in the art should appreciate that the ability of the
film30 to fix hollow conductive rings 10 wll depend on the relative size
of the rings and openings 62 with respect to each other. The conductive
hollow rin t he H shaped openi ngs 62. are each j haped
such that t e%pgségﬁg%e cooperatively engaged to each ot h%‘?*f\ﬁl\%g%ﬁ{lggé‘ﬁ
conductive 10 hollow ring 10.i.s .i.nserted and positioned in the opening 62.
In yet another alternate enbodinment, the interior volume of a ring 10 can be
partially or Iv¥iltlenpldetsalod tliat FHedoventidihdiaclosed iahd elatmedrimreis miag be binbeliediner i al

such as silicone ol der, fillets can _mechani cally. and el ectri cal aitach
The 't tog oS RE Fihtt SR SO 1A P R oh PRI Tl ROy 1
resi | i ent dis@k®Micaplidd BolldwiBings RYth&Ne RArBéltolgvd NSHER PEtubtdin.E 20 kYA | NY

solder from15 flowing into the interior space 18 by éither w cking or
capi | | ar ythagratéheraney formg 2 sioglgwpexa2 iatileasy pravlistnaimand] equivelont esnhopdimeng 88, such

as a.nmecr esso i to a . substrate 80 usin veral. .conductive
e o 10, R 1ofinen YRR e tin SRR e Herds b HrRBH g 2 0.
Those of Weidinotheyensiodithent includes afihg 10 formadrieee alnttigldpiotibbRnces 20Cdach 68l

connecti ons, between the device 88 and the substrate 80 traces (not shown)
axe 20 i nRIGY BaViRgone 8 e NOIBLS 5 apexes Thsush thahwhen he pigg isadielly conpressed itbed

above. | A ol i Mo i i ngs
10" pr ovi el <affaceR R RplcHoils oI WRE 26 cBpBfebiel Bpof GRRI Al
t he substwailé pBFides dimpsk) thatlceh ylst¢ ecralacmachsur basainrbiotiathe cabsiretetand thetdavicke
broken. In the .preferred epbodi nents, the hollow, conductive rings are
pre]lﬁz?r abltgla‘rfg‘?:lﬂgg fé)?ﬂ“p t‘é&gé&‘sgﬁiiepal |y conductive netals that will also
mept a sol deypeRdhtabi8 bf thEPRREL invehfidEhaPhhE® ifintediReCppRediie R, sendyct or s

Ad can be alloyed with other netals that can provide good resilience; they

can al so $hewinde HIG.\l4pthereaiplwiality of sbufacts BR( arf aranged & sradisb-btylepatiemlosla. The

o0 0GP0 JREnl P drlb T Aol 0. BT St P o™ S0
in the el FRce Sedtbe thE'B%nﬁﬂg@g&vé-Qs Sppatid, SHWIEh thE Meskv 164 BOFTGN 04NThe
| i t hographi c techni ques. i ng 10 di nmensions as small as 500 m croneters are

posdiibl e eantastsuray hediserbinsaekebpnd ohadynes ahapplicatiogs. up to 1000 microneters
db d, i } i 19849
BT/ US20057 010995 T 1 Shiepfvisd Yl aflod & spltBEVorR PSRRI o2 CoptBupiiting

cl ai med hametructaday abwrdantoditle theiprinciples of the present invention. In this embodiment, the

ring 300 has a pair of raised areas 302, 303. These areas include a plurality of wiper arms 304
that extend generally radially outwardly from the exterior surfaces of the ring, rather than a
20 single raised member such as the protuberance described above. The wiper arms 305 are spaced

apart from each other lengthwise along the ring, The body of the ring may be thicker in the areas

O

that support the wiper arms than the sides of the ring as shown.
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ot her specific fornms wi thout departing fromthe spirit thereof. For exanple, -

whil e the foregoing discussed conpliant hollowrings 10 that are forned to
have a single protuberance 20 and that the protuberance fornms a single apex
22, at |east one alternate and equival ent enbodi ment 5 includes a ring 10
formed wth a protuberance having nultiple apexes or scrubbing points 22.
Yet anot her Wedtesditpiamt i ncl udes a ring 10 forned to haverauais2bqsioasods

pr ot uberances 20, each of which having one or nore points or apexes 22 such
that when the ring is radially conpressed it wll scrub surfaces at

mul tiple i Nt ring is conpressed. Such an alternate enbodi nent

woul d proﬁaﬂl t‘ssdgénetdh ‘0 that can al so scrub contact surfaces on both the
substrate and the device 10 that the ring 10 couples to the substrate. ~i
The contacts of the gresetnt_i nvention maybe used in jnterposer, applications,
such as i & shORRIRHCORfAe 101 IMteiRuIngCt g Cireuif P#@F getrogisidgrice toperetengr r anged
i n @ radial - Sty AdkhefdaPflcs coRthiFhd b Eodtiton Affed B6m GRAN AChS RN

hol | ow openi ngs, they provide i nproved thernma perfor mance because t he
openi ngs ser veesgndaaoupdt geymathiopainthetring having abadythatf enblo&s abdiollThéntdrior,

contacts may b sed. i.n.socket and ather.t s. of licatjons. FIG 15 is
an end vi ew oftﬁgﬁg‘&fgﬂuglﬁ‘giaﬂb“tmfgg ce%m{%&‘? S’T“%‘%Eﬁ zgﬁeaa{ S RITHRASS®S i ng
consty uct ed i NeAGRRIEARRE &e%ngmoﬂf'é{t&ﬁdr@&'fﬁeetﬁe BonitefanBé tWoBREHaPN. I N
this enbodi ment, the ring 300 has a pair of rai sed areas 302, 303. These
areas i ncl ude lsagpfromapidiringbpodwnepenorsrmaregolia paikiad intsuseation getherehy Hefineadi al | y
outwardly fron%tég%etraé%tferi or surfaces of the ring, rather than a 20 single
rai sed menber SUEHAE 1 he pr ot uberance descri bed above. The wi per arns 305
are spaced apart fromeach other |engthw se along the ring. The body of the
ri-ag may be thicker in the areas that support the wiper arns than the sides
ob he riAg asTREwHWAL contact pfrloiyph mhptrim spi YS20MyeD ey whep s#1d g i ai med
is: 1. A springpeonyact for lafarconnecting a circuit of an electronic
device to a circurt on arﬂé)l anar nounting surface, conprising:: a continuous
ring formed frompliant material that extends around a geonetric point, the

ring havipg a hody that enclaoses,an hollow interior, the body including an
S o S b SHOE Bontes ob e Lot 5 BORHEREFe i & s uER Bibslngaly
ext endi ng fromytifesahogr Padyp@pfkl O surface, the protuberance having two
sides that |ead fromsaid ring body exterior surfaces of a point of

intersection to thereby define an apex thereof.

4. The spring contact of claim 3, wherein the dropped ogive has an apex that is located
substantially on the secant of a first arc, said secant of a first arc being formed by
extending one radius of a sector of an arc that lies on a circular cross section of the ring,
until the extension of the one radius meets a line that is substantially normal to a second

5 radius of the cross section of the ring, at the point where the second radius meets the first

C arc,

5. The spring contact of claim 1, wherein the cross section of said protuberance has the

shape of a parabolic segment.

6. The spring contact of claim 1, further including a non-conductive sheet having an H-
shaped opening formed therein, the H-shaped opening defining first and second flaps, the
ring body being received within said H-shaped opening and the first and second carrier

fiaps extending at least part way into said ring hollow interior.

7. The spring contact of claim 6, wherein the includes a sheet of polyimide film.
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2. The spring contact of claim1l, wherein said ring apex noves linearly when
said ring is subjected to a conpressive force. 3. The spring contact of
claim1l1, wherein said protuberance has a cross section substantially in the

shape of a_‘%g@gﬁgﬁgi ve. 4. The spring contact of clai @CEHJS%g&@ig% t he

dr opped ogi ve San apex that is located substantially ant of a
first arc, said secant of a first are being forned by extending one radius
of a sector of an are that lies on a circular cross section of the ring,
until the8ext ehlsi springtorttdnk obelainy Gdvhessimead sheet ik formed fiartn 2 Sexdblb statanial. al | y
normal to a second 5 radius of the cross section of the ring, at the point
where the second radius neets the first are. 5. The spring contact of claim

1, wherein, t heTi Psifig 6E4dt 0N cliin 5 aiitrddi YidBRY MbkBed Wielahfng Shape of a
par abolic segnment. 6. The spring contact of claim1, further including a

non- conducti ve sheet having an H shaped opening forned therein, the

H shaped eni i pl k1S - i in
recei ved ?\n@t hi ﬁ%ssgﬁéé &%ﬁ%@@%g’%ﬁg&gﬁ%%%m%% J@%S °de bﬁgg’\étgﬁ(r%{ e?
fl aps extendi ngufateslof adichpas tondagtivielytcoatsdi d ring hollow interior. 7. The

spring contact of claim6, wherein the includes a sheet of polyimde film
-12 WD 2005/119849 PCT/ US2005/018946 8. The spring contact of claim®6,

wherein s gi_d &hﬁa?ﬁhg cdRETBECIhRY mvﬂle{'éil?ﬁi(f)ﬁjggé ﬁ?&ﬁ{édeﬁﬂimgr%hm spring

contact of claim11, Wherein'said ring Inc s a netal TIng. 10." The spring
contact of claim1, wherein said ring includes a plastic ring, the exterior

1. Wher oi BE-sai TR SPRGE PR PR | ORI 28 sy nctades 15 el salfer ot act
(@Cl aim 1, wWheh@dddghsdd bh BOROSHd EhdidFackitlidorand spREPHRTRINEIh Cl,

riers disposed on at |east said exterior surface thereof and spaced apart
from each ot hethergllangg circainfesenet of witkendf said ring. 13. The spring contact
of claim 12, wherein said first and second sol der barriers are di sposed
general ly opposite each other on said ring circunference. 14. The spring

contact of3.cl ari shAng vhidctbNclaiai 1, WheregDdatiefirshaidrseeng solder Badiidre areldisptied

ni ckel. 15. The spring contact of claiml, wherein said ring has a dianeter
bet ween appr ox§ y gpposite each other on said ring circumference.

14.  The spring contact of claim 12, wherein said the solder barriers are formed from nickel.

15.  The spring contact of claim 1, wherein said ring has a diameter between approximately

500 micrometers and 1500 micrometers.

(- - 16.  The spring contact of claim 1, wherein said ring includes an enlarged base portion that is

disposed opposite said protuberance.

17. A substrate for connecting to an electronic device comprising:
a planar substrate including a plurality of conductive traces that are capable of
carrying electrical signals;
a plurality of conductive hollow rings, each ring being coupled to at least one
5 conductive trace on the planar substrate, each ring being formed from a pliant material
that extends around a geometric point and which includes a hollow interior;
the rings having protuberances extending from exterior surfaces thereof, said

protuberances having apexes which are located on said ring exterior surfaces and
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500 micronmeters and 1500 micronmeters. 16. The spring contact of claim1,
wherein said ring includes an enl arged base portion that is disposed
opposite said protuberance. 17. A substrate for connecting to an el ectronic
devi ce co i.Shhg. pl anar substrate including a plural.i {f n%iucti ve
traces thg?ﬂrdazrﬁgs'hg%%gbl e of «carrying electrical signal :ﬂ'é@sﬁﬁ (03?9;1 y of
conductive hollow rings, each ring being coupled to at |east one 5
conductive trace on the planar substrate, each ring being fornmed froma
pliant mat eri afrangedhatchdhat drechpexas movd liacglyonenrancleptouit denck inpiestedidnwhudes a
holi winterior; tfae. rings having protuberances extending fromexterior
surfaces ther%qqsa%aﬁl}gs‘ pr ot uber ances havi ng apexes which are | ocated on
said ring exterior surfaces and -13 WO 20051119849 PCT/ US2005/ 018946
arranged such _that the apexes nove Iinearlg when an el ectronic device is

pressed déwn Thesubsiere sbslainy | hgheremgseidmratuberpagedias a cioss sachiemintlre shaprefd n

sai d protuber ﬁgﬁ cross section in the shape of a dropped ogive. 19.
The substrateagﬁﬁ% ﬁ?l?, further including a non-conductive sheet

including a plurality of H shaped openi ngs di sposed therein, each H shaped

openi ng defining opposing first _and second carrier flaps of the sheet, each
of said HPshapbeswbpess Ahdairelh furthspingluding gnen-copgystivedhet iacluding a pluraity and

second carrie I endi L it Al ! i | : . The
substrate of B SEAtbq ShLENE AidoldiGrdl ik HOBalE ovllinp BB bRarR SR (1,
21. The subst amt ecmfd @i fajs/of thdsheet] ench af ship Hathefdrapatiegs tecsiving e siagle
plurality of w per ar spaced apart, from each ot her ,and endi n

utvar di 3 11 o gre bR el portiss B FRGB o So4t Taghlow e,

5

20.  The substrate of claim 17, wherein said sheet includes a sheet of flexible film.

21.  The substrate of claim 17, wherein said protuberances include a plurality of wiper arms
spaced apart from each other and exiending outwardly from exterior surfaces of said ring
body. '
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