; opgr e3en0ONLVP6TO! bon osmm ELECTRI CAL | NTERCONNECT CONTACT SYSTEM
Technicalmmmﬁmm“mnmmﬂtesent invention deals broadly with the field ®7 0CT 2002
el ectrica t systenms. More narrow y, however, the invention is
related to tegbpekogy, for exanple, for interconnecting the | eads of an
integrated circuit device with corresponding termnals on a pri circuit
board. The preferred enbodi nent of the invention is directed tgm%ﬂlwlmm[”ﬂ
and neans for nounting the contacts forleffecting such intercon I
Background of the Invention A plethora of applications exist for effssied«i ng
el ectrical contact between two conductors. One significant application is
effecting interconnection_between_the Ieadsggf an iggggrated circuit device

and conductive padsEBFC?EFﬁﬁﬁaFgTﬁﬁcgNﬁFFﬁt NTRFEY §&r d.  Nuner ous

consi derations bear upon the structure enployed to interconnect the IC and
the printed ' circuit board, iq%tggfg%lnggfgeunrical and nechani ca

consi derations. One inportant neé%anrtﬁ#*toﬂs1deration is the degree and
type of W pingyacti-ercthat; | QY d Y Sa 1N, erLBecte s W pi ng
action between th% coﬁtacﬁdﬁ%ﬁyégﬂué?%ﬁe Fgaa o% gﬁ'pg; %r¥§§g§LF§,

functionsitoreiéect MRl obrAblPNs it & eCMR GRRLRRI Y N e, exide
bui Il d-up which can occur. In effect, the wi ping action enables a good

i nterfacenyénbeoAccorp! irshed dget ween ddintaaet apsirt hexkfpdeof the IC.
07 0CT 2002 2 Thus, it is desirable for the interconnect systemto
provi de fnvéptognacting tied ieeid be eanimiedgedted el flavi € idwdad wEyht her,
and under sone circunstances, it is also desirable f or the interconnect
syst em tooprespdedanyi ergniactlisonobhetavepnithed cantraotitantboklrd.pri rhed
circuit board termnal. In addition to the above, it is desirable that the
i nt er conpeefesyed cembedvnemtiat® Hoh-ipivendricdeiscdiresd=sd o somsacts

i nterconnect systems, device | eads that are non-planer may be bent or

ot her wi s®n&t My @4 ngoLRE ieggatbremontadte don ceffesdsing t Buche

i nterconpect system ,To overcone this difficulty, elastoneric elenments nmay
be used 1RCELPPOFE R contacts to al | ow deflection of the contacts. Prior
art interconnect system tha nts are described in U S.

Patent No. 4,445,735, iss¥ serref oy; U.S. Patent No

4,509,099, is d..qn ri 2 198':to’Takanat'u et..al.;. U S, Patent,No.
4893 961, | AAPOPFIRE 1BLIBER PR CBARET et S B Pk AL oREE S5 303, 81 4,
| ssued QoRBLEMDSLeden 1008 L8nELEEBKS S Bhe £1BOLRALLAL LLYLRLLID,O!
using el astoneric elenents w hrn-an I'nterconnection systefris a? t he
contact f@y 8efe8BiAGAl Ande9eRdnekedbhl CaltaRdMEGhANI CRL,gONNEETI O
between the contacts”and the pads or termnals of a printed circuit board,
and thusimygratéd dhecwipid,add 08 RiooMuded viehghahy orFek raxagmkeont he
apparatus disclosed in U S. Patent No. 4,793,814, issued to Zifcak et al.
may not Pprovineed gopduttebbairdal eumEchanicnlsichaneciovs beawneepohhe

contact and 0 7 0 C T 2002
the structure employed to interconnect the IC and the printed

circuit board, including both electrical and mechanical
considerations.

One important mechanical consideration is the degree and
type of wiping action that is provided by the interconnect
system. A wiping action between the contact itself and the
lead of an IC, for example, functions to effect maximization
of effective contact in view of oxide build-up which can
occur. In effect, the wiping action enables a good interface

to be accomplished between the contact and the lead of the IC.



3 the pads or termnals of the printed circuit board upon initial

engagement of the contacts and the contact pads 34. That is, and wilth0CT 2002
reference to Figures 3-4 of Zifcak et al., the |lower ends of the contacts
22 woul d, upon initial engagenent by the contact pads 34, provide an upward
force on the el astoneric support nenber 13. However, the elastoneric
support nenber 13 is not prevented frog%deforning in an upward direction
until the board surface 15 cones into gagenent therewith. Thus the | ower
ends of the contacts may | oose contact or otherwise may be limted in the
anount of force provided between the contact and the contact pads 36. Thus,

duri I t, thi ti th fact L ' I LR

act] o pYBUF et bbt dABRLT R BontbcF U and PECEBA Aol Bas. TRy Pog" T f e
another poi.gathal ddUBdALLON 0L, UshEd B ASIAUEIAE EheMRILA M [DLgqan

I nt er connec Pon sys?t em may be caused by rI e relative tenperature expansion

coef fi ci gl ep0f t Brqel.astomarhe eliorilealad veid o hgicer neseeaghag

printed citcurt’ board an vi ce package. That is, for sonme prior art

i nter conpesty 1N i ShIBhnddie sYishbar @8‘&?:@@1&‘@9{9 Wi A e peidinupe te¥pansi on
coefficients of the elastoneric elenent and printed circuit board and/or

devi ce pegkagént@yt CakgetResplighagntibetveepokbe eentdehs .enbedded therein
and the correspondi ng device and/or printed circuit board termnals. This
may |imt theIgonridaditimd choprihd dadoby ,such dyst éasirAbdtherhdtpoheant
consideration is the expected 07 0CT 2002 4 reliability of the

i nt er conhetérsystent sysbem appbmmadatea, nontpileornedevigset éesdare Ised as
test sockets for testing integrated circuits. In such an application, each
f abri cat eeme¢ nipgescennertcsystessindevied ilrasds hehaht areonracrlepstem
tested, and then renoved. As indicated above, it is desirable for a w ping
action tBeBRUCPBE AEeRthREVIEALegE BE88ed] ¢ eTH 2T | R nFRE M e Sfoliditng
contacts of ,the_intercpnnect system However, it is known that the,
mIping-aﬂ?Yhﬁenkﬁaé?oﬂbEE EBE dePEBEF PRTBChL SHFERBAr FﬁeOHSEFQEFiﬁglﬁortions
of the contact.. Thus, .it_is desirable for the.interconpect systemto be
design t9* h?ﬁIE%’SSI58F9BGFF8u8ie§ﬁEtFOWﬁﬂﬂQﬁzﬁf? eggffgeggrgft%e

sol der- bUbL L4 0N cLhe, PYSE AU, 18R 14y @hol NEhblELsonnegt;system 1L 1s
al so recogni zed t hat The Contacts and el astoneric el enent thensel ves may
become wog fle AL e X SPIEL USEs ¢ Uk & I8 80T 1 drfe {1 d6% haklkeiben the

conponents, and in particular the contacts and the el astoner elenents, to
be repl acgahj. & .sughtthat N®I n4cauponest,s capube essi May enpverbendto

repl aced. Another inportant consideration is the ease of manufacture of the
i nt er conBenheSygl em Sl nrpaehtcubarg, sbe, assenhbyuell bhe apaidt 2t,uenBs
conponents of the interconnect system should be made as sinple as possible.
A si npl et asBedrhat g coesd .may . EedBetehheNomnuf B3 196 hg costedfont Hene

i nt er connect sgstenl as well as the maintenance thereof. 07 0CT 20025
Summary &9t h88fntenCosmoThansr dsént Ratvart il ptovPde8l4n Lmserdommect
systemthat satisfies many of the above-referenced electrical and

mechani cRECRBRARY def at + BR8 t¥ndifFeket Rhvention provides a short path,
hi gh performapce, electrical interconnection that is nmechanically stable
and el i abl o ATRES S Hadc oNbI T ERESR AT cHSERFn BHATEORGF LonerEPERRG t he
novenent_ o he_contacts. Lateral novenent of,the_contacts may_be
controlI%ﬁI%§np?%vfagﬁﬁc88ﬂ?5gfo?eE%FgFngEIgpggf3ﬁﬁe5°' agtr%aydnﬁ3using
and/or ag. ahiongentoBLat e MoveEnt Jof Lhencantast Aurkng iag! uakign my be
control I ed y, for %xanp e, sSpecifying prédeterm ned conpresSsion properties
of the t i I nt.;. prQwi di f o] (! I
housing?Igﬁd?g§£%§B§i§?§gEgep %ﬁﬁoa g%?§§§%§§%é§%o%tggﬁékgﬁdbgﬁgngfinted
circuit beard, taidifals mBy 1600t eild A kg HRvemRNL o ilde eprEasyS. the
W pi ng action between the contacts and Ehe device | eads and/or the printed
circuit boar expagsl Ry thksoaPea £oNl$ oldiatt1odwi cant rol bed mdydg &et.i on
provi de by the present invention nmay help increase the reliability of the

i nt er conhet?3 s§s4 emisFhedpreseht f¢akenti arl.i smay assenidtovindd ch tobdti ons
to electrjcally interconnect a first termnal to a second terninal, wherein
t he secofte®e¥hfahl orsmephead caldicsnarecd ifororhatwedr r thet epniagk. afide
assenbly includes an el astoneric elenent having a first surface and a
second surface, wherein the first surface and the second surface are

| ocat ed on



070 CT 2002 6 opposing sides of the elastoneric element. A contacy7 gCT200?
receiving slot nmay be fornmed between the first surface and the second
surface of the elastoneric elenent. A contact may be provided in the
contact receiving slot of the elastoneric elenent. The contact may be
relatively rigid, and may have a first portion for engaging the first
termnal, a second portion for engaging the second termnal, a head portion
for engaging the first surface of the astoneric elenment, and a tai
portion for engaging the second surface of the elastoneric elenent. In
operation, the first termnal engages the first portion of the contact, and
as the first termnal is npved toward the contact, ,the.el astoneric el enent
may def oFRft PasE nPE nbSERERRLDf Afhetlontidnt ecaEFBFﬁat‘ﬁﬁgﬁfuPﬁ@

el astoneri ¢ el enment nay be controlled to provide stabl e pre-l,0ad between
the contaBi§ig dePﬁégﬁ¥Fﬁﬁe§ iR t%ﬁ&iﬁg?s?oPk?SEQRBHF Sﬁé entire

i I f t.he, o Ll | i i
211 gnenthBtat S n) ou- F8arerSRERTEI Do LBEEE Sy st PRce SoF SFn€ Ferstoner i
el ement, . and {hus, may, hel p, oreyent SQ&\EQ? syip f %?&nfci ”?:% ‘?{aiﬁﬁfﬁ@l‘:
t R ed“&ircint board

el enent From o2 ornming away fromtheé prin efmnals.

Duri g aghyauLAnel blNenonlAler (ke a1 0N, P8l WY L/HIT RSP ol Nt al n

a stable p etween €T portio the con : the printed
circuit pard)padofbrber ghggbrtmbﬁbgﬁymcr gageveRe ehbeehhvenrgssief the
W pi ng action between the ntact and 070 CT 2002 the printed circuit

board pagugppotermémser 18 NolsictdpaBdentedl £9BREBNE fPHALRg MBY e upkariaded to
control the novenent and positioning of the contacts. One advantage of

control | #hgetbeonowartd/ll el postdi earfigeel hecamed athsol enghglemanfti ner
contact pitch may be achieved. That is, the housing and alignnent plate may
limt thehéaeeith. noVEmeNt tbe tlheecordraltt sof elthel wntttadthe weyi deodseads
and/or printed circuit board pads. This may reduce alignnment problens
caused byouteeer eNcextharvtiamaratt ure bipahsdodncddld | anewrt pét Koeset he

el astoneric el enent and the device package and/or printed circuit board.
The presBReViAsenbeENeEE FhﬁsCaﬁtéFchPﬁcﬁhecﬁﬁpééFtiﬁ?éﬁcéﬁnec@ﬁﬁ@rsysten1
i nproved_ over prjor art sxstens. Mor e ?pggific features and advant ages

obt ai nedFHUF edF of SERGsERE8aPAFEL R P BofBREAFEr BATURIFERTY E¥EFEMce to

the Detajled Description of the lnventiaqn, a ded_cl ai and

accorrpaﬁg/kll%g “&TPM%S a:‘c;%dﬁ’rnes?’rﬁﬁ'%%/gI)Leblseg"r"feﬁrrgr?iﬂgf ??}Iég%f”gﬁ ﬁad'%d Fit(fj‘&r elis

an enl argg tgéggpgﬁgvggkgggll¥%$ﬁ%8t an i ndividual contact in accordance
enpodi e

with a preferre nt o present invention; Figure 2 is a parti al

pross-sectionﬂﬁogggg eb%%%h%QQ@' Wfﬁﬂﬂ@%ﬁ%ﬂ”?ﬁﬁrr@QiﬁgbOQEEEEBmQEi@n )
i nterconnect system providing an interconnection betweén a nunber of device

| eads ar@l@n@ﬁt@t@ﬂtmxﬁ GEH 1 reaicénnbictl dnheykRkar RaPNestc Sysde By Rha rest

pOSItlonfelative temperature expansion coefficients of the elastomeric
element relative to the corresponding printed circuit board
and/or device package. That is, for some prior art
interconnection systems, the difference between the
temperature expansion coefficients of the elastomeric element
and printed circuit board and/or device package may cause
misalignment between the contacts embedded therein and the
corresponding device and/or printed circuit board terminals.

This may limit the contact pitch provided by such systems.

Another  important consideration is the expected



07 0 CT 2002 s Figure 3 is aviewsimlar to Figure 2 show ng the
contacts positively engaged by a nunber of integrated circuit deque&@pmmp;
Figure 4 is cross-sectional view taken along line 4-4 of Figure 2, show ng
the el astoneric deformation of the separating portion 64; Figure 5 is an
enl arged fragnentary cross-sectional side elevational view show ng
articulation of the contact in dashed |lines, and further show ng the
housi ng st'op portion and the separating4portion of the elastoneric el enment;
Figure 6 is a partial fragnmentary perspective view of a preferred

enbodi mrent of the present invention providing an interconnection between a

nurber of. 494108 Jsads: a8 ML SH SlY e SR Gy HLATS T e, gar o

per specti V& top Vi of a preferre n e nvent{ on,

show ng_the grassand {j0ecAli guieni deatur audf LhexglLonaent. platey

Figure 87i's a part 0ss-sectiona evational view of an

al t er nat i i@ e@¥aeddent ofi tlshe kRVERLHhoAnWISH Bl 8ishNUL SR #AU £ LHEgUI
board termnal is interconnected to two device |leads; Figure 9Ais a

f ragment any egiresedsedidcyial i devRiel iioial sHew ife dnidedt espogémpnt  of
the invention wherein a single device lead is interconnected to two printed
circuit heated,eamdnahsn Fegoved 9BAs iadiarattieal abloeeat ionht dopi valele of the
07 0 CT 2002 9 enbodi nent shown in Figure 9A; Figure 10 is a perspective
view il | dstr & iviigp iarg asseidh ytdi ageam bertweea phef dmtedhenteatli cderdudt t he
present invention; Figure 11 is a fragnentary cross-sectional side view of
an al t er Agecve agvdh cdinnEspcofd itre duntsiats off thhee pirdsEmtonmaent systemher ei n
the center portion of the housing is renovable;

However, it 1is known that the wiping-action may produce
solder-buildup at or near the contacting portions of the
contact. Thus, it is desirable for the interconnect system to

be design to minimize solder-buildup, and to minimize the
effects of solder-buildup on the overall reliability of the
interconnect system.

It is also recognized that the contacts and elastomeric
element themselves may become worn after extended use. In
view thereof, it is desirable for the components, and in
particular the contacts and the elastomer elements, to be
replaceable such that worn components can be easily removed
and replaced.

Another important consideration is the ease of
manufacture of the interconnect system. In particular, the
assembly of the constituent components of the interconnect
system should be made as simple as possible. A simple

assembly process may reduce the manufacturing cost of the

interconnect system, as well as the maintenance thereof.



Figure 12 is fragmentary cross-sectional side view of another enbodimeg] 22
the present invention wherein the second portion of the contact engages a
via or through-hole in a printed circuit board; Figure 13 is a parti al
cross-sectional side elevational view of yet another enbodi nent of an

i nterconnect system providing an interconnecti on between a nunber of device
| eads and a printed circuit board, with the interconnect systemin a rest
position; Figure 14 is a view simlar to Figure 13 showi ng the contacts
positively engaged by a number of integrated circuit device |eads; Figure
15 is a partial cross-sectional side elevational view simlar to Figure 13,

with an opening fornmed in the | ower surface of the elastoneric el enent;
Figure 16A is cross-sectio§%EEQ£§M2£aE£ﬁ—$P¥ﬁ§§PPHe 16-16 of Figure 15,
show ng the coHtact i n an unactuat ed statg; Figﬁre 16H is cr ss-sgptional
view taken al bR§ BHFSNE- 18R Yur BT 28198 Rodithgt T Her CORPEEE 1Sy 4™
actuated_state; .. Q.7 0 C T 2002, 10 Fi,qure 17.is a rihal . ce -sectional
si de el e%g? oﬁgltl\f'&é\ﬁsofm%t%gr téﬁboa&%n‘%en"treoffeﬁ%nec%Dqﬁv%%fgfgﬁlvﬁzr ea,ln%i a

| ower | t I ] of e t. a 1 he
o ) SHECALL et BLa.POELh0D, Of phioceQREARt RLERIS AU IAD L
predet er gy ged G £h anceyn RGNS mbthde, ,%llr&rttﬂi@alc Fee SR Nal oS itdR L

el evational vi'ew of an”erbodinent simlar to that shown in Figures 13-15,
Wi th theidavé&igat Pagl condI@nd LeQAbbhace Mo 110 afc el LM @Ctat Figure

19 is a partial cross-sectional side elevational view of an enbodi nent

simlar leakbatinshewt,i byFicHnteol8.inyg tthe movement of the contacts.
Lateral movement of the contacts may be controlled by
providing contact receiving slots formed in a rigid housing
and/or an alignment plate. Movement of the contact during
actuation may be controlled by, for example, specifying
predetermined compression properties of the elastomeric
element, providing a contact stop portion in the housing,
and/or providing a pre-load between the contacts and the
printed circuit board terminals. By controlling the movement
of the contacts, the wiping action between the contacts and
the device leads and/or the printed circuit board pads may
also be controlled. The controlled wiping action provide by
the present invention may help increase the reliability of the
interconnect system.

The present invention is an assembly which functions to
electrically interconnect a first terminal to a second
terminal, wherein the second terminal is spaced a distance
from the first terminal. The assembly includes an elastomeric
element having a first surface and a second surface, wherein

the first surface and the second surface are located on



a back leg portion extending laterally away fromthe contact and gver _th

top surface of the elastoneric elenent; Figure 20 -s a parti al U7UCTZW2
cross-sectional side el evational view of an enbodiment similar to that
shown in Figure 17, with a PGA pin engagi ng the goose necked shaped portion
of the contact; Figure 21 is a partial cross-sectional side elevational
view of an enbodinent simlar to that shown in Figures 17 and 20, with a
protruding top portion extending upwardly for engaging a PGA pin; Figure 22
Is a partial cross-sectional side elevational view of an enbodi nent simlar
to that shown in Figures 17 and 20, with a pad structure contacting a top
portion of the contact; Figure 23 is a partial cross-sectional side

el evati oggposifg~ ©ides Z®HZz the elastomeric element. A contact

receiving slot may be formed between the first surface and the
second surface of the elastomeric element.

A contact may be provided in the contact receiving slot
of the elastomeric element. The contact may be relatively
rigid, and may have a first portion for engaging the first
terminal, a second portion for engaging the second terminal,
a head portion for engaging the first surface of the
elastomeric element, and a tail portion for engaging the
second surface of the elastomeric element. In operation, the
first terminal engages the first portion of the contact, and
as the first terminal is moved toward the contact, the
elastomeric element may deform to permit movement of the
contact.

The deformation of the elastomeric element may be
controlled to provide a stable pre-load between the contacts
and the printed circuit board terminals, throughout the entire
actuation cycle of the contacts. In an illustrative
embodiment, an alignment plate may be positioned along the top
surface of the elastomeric element, and thus may help prevent
the top surface of the elastomeric element from deforming away
from the printed circuit board terminals. During actuation of
the contact, the alignment plate may thus help maintain a
stable pre-load between the lower portion of the contact and
the printed circuit board pad or terminal. This may increase

the effectiveness of the wiping action between the contact and



11 view of an enbodinent simlar to that shown in Figure 2-6 and 1@, CT 2002
showing illustrative force vectors; Figure 24 is a part=al cross-s gt?ona?
side el evational view of an enbodinent simlar to that shown in Figure 23,
with the tail portion of the contact in direct engagenent with the | ower
surface of the elastoneric elenent; Figure 25 is cross-sectional view taken
along line 25-25 of Figure 24, show ng the contact in an unactuated state;
and Figure 26 is a parti al cross-sectiohal side el evational view of an
enbodi ment simlar to that shown in Figure 18, with a pad structure
contacting a top portion of the contact. Detail ed Description of the

I nvention Referring now to the drawi ngs wherein |ike reference nunerals
denote | tke prémieds ciilmcodghberncheasewar dlexyiiagsl. Figure 1 illustrates an
enl arged side el evational view of_ an individual contact in ac¢ordance with
a preferred eRbodPwueing ofrdierprebbarmenye®liade TAY ot REPViIEeAnytDe
relatively rigid, and may have a first, portion 12, a second portion 14, a
head por EPBHTLE, W BOY&NeNhorPAoROEtipgitRerot t hRe c6RPAEFEED NP De

enerally "S" shaped as shown. Cr s
g %dvantagepo contrJ¥1ing the movement and positioning of the

contacts is that a finer contact pitch may be achieved. That
is, the housing and alignment plate may limit the lateral
movement of the contacts relative to the device leads and/or
printed circuit board pads. This may reduce alignment
problems caused by differences in temperature expansion
coefficients between the elastomeric element and the device
package and/or printed circuit board.

The present invention is thus an electrical contact
interconnecting system improved over prior art systems. More
specific features and advantages obtained in view of those
features will become apparent with reference to the Detailed
Description of the Invention, appended claims, and
accompanying drawing figures.

Brief Description of the Drawings

Figure 1 is an enlarged side elevational view of an
individual contact in accordance with a preferred embodiment
of the present invention;

Figure 2 is a partial cross-sectional side elevational
view of a preferred embodiment of an interconnect system
providing an interconnection between a number of device leads
and a printed circuit board, with the interconnect system in

a rest position;



In a preferred enbodi nent, the first portion 12 of the contact 10 nmay be
goose neck shaped, as shown, having an angl ed back portion 20. The ﬂﬁMDJZMZ
portion 18 of the contact may include a hook portion 22, proxinate the
second portion 14 of the contact, for encircling at | east part of a
separating portion of the elastoneric elenent (see for exanple, Figures 0
7 OCT 2002 12 2-3 ) . Finally, the head portion 16 may include a nub 24 as
shown. The width and hei ght of the nub 24 may be adjusted to provided the
desired depression force characteristics of the contact. That is, the nub
24 is initially the only portion of _ the head portion 16 that engages the
first surface of the elastoneric elenent. Accordingly, the nub 24 may be
ncreased in grgggesestianal ghed LOIANCLLARS REaGRBPIPSShBNing the
characteristics”of the contact. The aspect ratio % t he contact “10 provides
a nunber c@BtéQ!@”%éQ?%iv@??%ﬁ@a&@&_ ﬁf‘t&rrﬂ{nﬂ\h@'t& Gfn e SO Gl M2 ¢ S
greater than the thickness; convéntional high volune manufacturing
t echni qugsviBey beabged. Further, this geonetry provides a greater area to
distribute the |oad, thereby providing a stronger interconnection than a
"wire" type cphgaee. 4FiBattysstbectoohaTtvPEwVEdieen aalehqtlvied ya-shy
electrical path, with mninmal inductance, thereby providing inproved
el ectri cRBigpeef o2nanchonierg ottler tghastafecbnt adeformheionnt aft theray be
constructed froma conductive material, a conbination of a nunber of
conduct i yepauabingl poxtdeor 64 inunber of conductive and insul ative
materials. In_a preferred enbodi ment, the contact 10 is constructed froma
BeCu base, an81P8rfl att8 W tenNreaf IARIMEMhAY Crafrwsertpiendlalside
cross-seciiona[ si de el evational view of g preferred enbodi nent_of the
i nt er confie@YaEySPam B oY NP e AT HifraitiieR cEhEheneertanhekt dasdiash 40

i er, of device |eads 42a, 42b, 42c

id i nt t nb
b 70 C 11360 F80aMdiIRET SRP LD O7pH SHOB| POSFAcBoAR (iR or
t inalg_4 46b, 46¢.and 46d, The int t 40 includ
nomber of “EBRFEERS HEATLaH0OLaSboaRa IBE R SEnBRETAlG: oi n each of & he
nunber of conpaghseage Rl o hably1CeNSLRIGHEY ] BATEAAANGe WA I qure 1.

Cont acts 48a, Cc an provide-an e i cal nterconnection

bet ween gdeykgprlgadstBmeddb, o A2 n a r ndi rj nt ed
circuit board ?erninals zha, i%%,Eﬁgcggﬁégzgd?g¥h%$$%§%r %Egég%ﬂgyg¥%n14o

pref er abi ytépebHAGEt aBnehathOERId GLusRa! 0F0ded1bBRUSEAESsS2n@ B3N rdldgnment
pl ate 54. The el astoneric sheet 50 has a first surface 56 and a second

surface &8ycwherbbarthe first surface 56 and the second surface 58 are on
opposi ng sides of the el astoneric sheet 50. The el astoneric sheet further

i ncl udes a nufibgrref’ contaaprrtdéedi pengpstotiveekopndiay ¢f ampired efrirest
surface 56 to the second surface 58, for exanple contact receiving slot 60,
for recef®Pegineet cofr ddiponet eagerbniavestien, 48i9wissr tinel 48dss| &nids
contenplgted tﬂat t he arrag of contacts 48a, 48b, 48c and 48d are

posi ti onE S RS RAENEhE§atBrrasponblheoaL hENRERLy PdRtESVI ce | eads 42a, 42b,

42c.and 42d. Figure 8 is a partial cross-sectional side elevational
view of an alternative embodiment of the invention wherein a
single printed circuit board terminal is interconnected to two
device leads;

Figure 9A is a fragmentary cross-sectional side
elevational view of another embodiment of the invention
wherein a single device lead is interconnected to two printed
circuit board terminals;

Figure 9B is a partial elevational top view of the



In a preferred enbodi nent, the contact receiving slots may extend ﬁgr ctl]l%h
the el astoneric sheet 50 al ong correspondi ng generally parallel ax ,0 !
wherein the axes are generally perpendicular to the first surface 56 and
t he second surface 58, as shown. Because the contact receiving slots 07
0O CT 2002 14 extend al ong axes which are generally perpendicular to the
surfaces 56, 58 of the elastoneric elenent, conventional manufacturing
processes may be used to formthe sl ots?in the elastoneric el enent.
Further, since conventional manufacturing processes are generally nore
controllable, this may allow the | ocation of the contact receiving slots to
be nore precisely located, particularly over those slots that are angl ed
rel ative teghtdad rfdntsSts Hvh siepqud;@lg feaces 56,58 of the el astoneric el ement
50. The el astomeric sheet 50 further includes a nunber of openings, for
exanpl e openi nFigRrecddhikorn peesp¥tbfveheiéai 11postioving &n CHss@pONdi ng
contact. Each opening is positioned a predeterm ned di stance froma
corr espondiiagraontact t hegetef engr sd @mbddimeaxtayfl ehe opeas agt G2hventpnosi i i oned
a predeterm ned di stance from contact receiving slot 60. Accordingly, a
separating por Fiignref ldl dst endiragmsindetrys @ 1ics rsmd tdierh ddetsiebn wmh aeni ng
and each contact receiving slot, For exanple, separating portion 64
separ at es 3Fpedl hgreztivem sthredicrentecoifvi hes| rusing Seofar bhengpesaniton 64
may provide a pre-load to bias the second portion 68 of the contact against
the corresPISAtAG r i HPBESEDr cthe B6AEE Tt cPRFRAPNAGRE thies haysheEp ¥F ovi de
a good nechani c%l and el ectrical connection between the contacts and the
printed cFFEOVEPHG4Ard terminal's, throughout the entire actuation cycle of
the contacts. The qpening.62_nmay be _a recess in the second, surface 58 07
0'C 72002 15 6 SERE ol Aot Brdr PUTBREATN, S IRIATRE LA BABLEF MY dBb h
or ‘athro e fell t fik rfac 6_and._t he second
surface 5%9%9:'3%&&35%2?@%@% %)ge%eﬁ%ﬁ;e@%@ﬂ F‘ﬁl’gig%é’ e§P§53éﬁb%%? MEnt- 1 he
openi ng 62ok%idnt HOUGRHaN t d apaqgsgt' 0 L t ane
f or med bygt he cont act.ngrhgbggtﬁt@gctér%ecei vié\ggg%o%erg?%a%/é{?gcg?g% ?1'% &
correspongirchgtedntagtu4@aponhkranei n the head portion 66 of the contact nmay
engage the first surface 56 of the elastoneric elenent 50, the tail portion
68 of the cont@tyumey 1Be iposi bagnredli B ridke -GRIYiRGa02 AR W a i r st
portion of the contact may engage a correspondi ng device |l ead 42a, and the
second poviewn @f veés cambiEler meybedjagata obr respbntengophiestedsyadeai t
board pad 46a. Since the contact is electrically conductive, an electrical
i nt er connBEPVAALNG AAdénbereernechiécnevétectraa Msbamdf hiewiore dspaidi ng
printed ci rguit board pad 46a. |t is rqugni zed that the present invention
is not |iffPfed PELPHEEr CORRBALI R§2ESdeViEd Itoed lakere gnnasted Y trasuiitn pad.
Rather, it is_contenplated that the present invention may be used to
i nt er conn8ct €§ ypﬁﬁ%éf’“of first termnals to any nunber of second
termnals. In g-g(l?];erred. enmbodi,nent t _portion he ,cont act s,

ct 4

.t fi f
for exanple con g4, %%yabé’lgeé"oséel%h’g?rls ép d IhA njg?aﬁhaﬁdi“&d k
tion. i i 42 b L. d with th
Pock shapsd FEeEEROeRELoaL It ERa el WMo G d bl deh s Tt S

noved towaeditbelegatact 48a, the elastoneric element 50 deforms, as shown
at

Figure 15 is a partial cross-sectional side elevational
view similar to Figure 13, with an opening formed in the lower
surface of the elastomeric element;

Figure 16A is cross-sectional view taken along line 16-16
of Figure 15, showing the contact in an unactuated state;

Figure 16B is cross-sectional view taken along line 16-16

of Figure 15, showing the contact in an actuated state;



07 0CT 2002 16 79 of Figure 3, and a w ping action occurs betmeﬁg 6€F§
devi ce | ead 42a and the angl ed back portion of the contact 48a. Thi 002
contact point allows for a robust wi pe of the device | eads w thout actually
flexing the contact itself, and provides a great deal of contact actuation
distance. It is contenplated that the angle of the angled back portion may
be altered to change the perfornmance and/or nechanical paraneters of the

i nt erconnect system dependi ng on the ggblication. In addition to the
above, the tail portion 68 of the contact 48a (see Figure 1) may include a
hook portion, proximate the second portion of the contact, f or encincling
at least part of the separating portion 64 of the el astoneric el ement_50.
The georetry nEjidvresuch itshat pafmtdralt v drEmF griemnl 66147 ehevebhenel 48a
is inserted through the contact.receivin% slot 60 in the el astomer el ement
50, the t¥ilevpotk i dreEBey sempredinemedof nthRe 1oyeRtigne I hexesin ght LpyYer| oad
is mai ntained by the head ,portion 66 of_ the contact 48a pressing against
the first LeGerAtd @A HONHE G BRRGHREY 19 iGN St et AR EgYat rom

pressing force on_the tail rtion 68 of the ntact 48a by i he separating
portion 65?’& ?‘F\‘ét@?gst%’ﬁer?‘@}%q%ﬁ%%b. pﬁaggc‘?h, %Osggﬁl e %ﬂ%ﬁ@%ﬁ%ﬁt
assenbl y r.Q i%%qj aanq_, ':% cont a%t d'is r(-;f-]tca(_:j.ned in the desired position
within th S ormsri & HEERTETET RS UdhHH o, and as indicated above,
each of the separati rtio pravide T forc il of
t he cor respond?ﬁ'ﬁfdéqn%aaggsst s?urc%%r{{%étl tcﬁag%gcsgen porti gsnl‘% &%%i{gg%éji‘_ 2002
17 the copliggt Jriant @mﬁgﬁmeﬂedsmmsftte%mﬁhsw@ns:ﬂarﬁf@?ﬁgg nP3P18 ! ed
circuit board termnal. That is, the separating portion may be slightly
conpr essegiher Hh i sord SRl dent kL 10O hi 8Roat tehe eCYHraGlod Sop! xed

t herearound, and a corresponding printed circuit board pad is brought into
engagenentohktercaw th. This provides a "live" connection between the
contacts and the corresponding printed circuit board pads. This may be
enhanced by pr d\igihineg 18n isl iagpaetti sl atre ss4 sectdeornzdl mi)dd e beovdtodbndhe
deformation of the top surface of the elastoneric elenment 50. That is, the
al i gnnent vpest ef5annebed bvemt ¢imi tar |tpdheitoshotnt hs Ebataet 18¢ omwibvi ng
the top portion of the elastoneric elenent in _an upward direction during
contact at B&CKoreITROTEIPackteadding g tarst 160 Yy Saenhdhe orrachxi s

that is sub tantia%ly E&rpendicular to thveirst and second surfaces 56, 58
of the el 83Fof¥Eic WieoRt 86 286 Phet e B AFRAMEF Yo &t =P bind t he

correspondi ng printed.circuit board.term nal 46a may be positioned along
Che axi o, and RATUBE A0 4F1 § ARPGTEA HPCH SORE Ity TR HOAES TPEH o
confi guratkan, Jthe i ! (P rat.us ; v apd the_device
| ead 42a %gabgkbggu%cgif%?%isr%@taaaerﬁé%ggﬁlrr’%ﬁ?g \}//]\AOFJ ﬁ E’ﬁgp %ggirrgsgghd‘i' ‘n%;h
printed chradd poardnberrhgaal LS r e f ting
a device 38 in c%rrbi na?i gﬁh\?\n ttﬁ%ga?%%%i Sﬁgi%gr ieant%gecgi ?gﬁfétwhog% %ﬁé and
under actdahtaperating conditions. Another feature of the present invention
is that the head 07 0CT 2002 Za portion 66 of a first one of the
nunber of cont &¢gar4821lndy engagée ithfe chriorst sewtfiate 156 iafe tdlaeed aisdoaEr i C
el ement 50 proximate an adjacent opening 75 in the el astoneric element 50

t hat receviey aftahl epbedimentfsimsbavnto oblkabfshdwen numiiaigwfesoht aand 48b.
It is contenplated that the adjacent opening 75 may provide an el astoneric
def or mat i A/ r S PorPXder g ofepi cPetvhent exRenaimngupwakddyr efon- 3,

as a correspondi ng devi ce | ead 42b engages contact 48b, the head portion of
contact 48B984dE&d 2t K& ePadtoneric el ement 50 proxi mate the opening 75 to
deform as shog/m at 72. The def or r,reg el astoneric elenment_ 79 is permtted to
expand into t hE*§8F&céht 8pBnPAGt#8L FRPSSrEREL 1P anSres ek tianal e of

the elaStegg&lgfeggngﬂéoggkent similar to that shown in Figures 17 and

sle

20, with a pad structure contacting a top portion of the

contact;

Figure 23 is a partial cross-sectional side elevational



It is contenplated that a housing 52 may be positioned between th%7p%hqm@d
circuit board 44 and the el astoneric elenent 50. In a preferred enbodi nent,
t he housing 52 is constructed from Anoco Torlon. The housing 52 may have a
contact receiving slot 70 forned therein, and the contact receiving slot 70
may be in general alignnment with the contact receiving slot 60 of the

el astoneric el enent 50. The contacts, for exanple contact 48a, may be

recei ved by the contact receiving slot Y20 of the housing 44 and the contact
receiving slot 60 of the elastoneric element 50. In a preferred enbodi nent,
t he housing 44 is interposed between the el astoneric elenent 50 and a
printed circuit board 44 such that the second portion, of fhe contact 48a
extends vbey ofcaT ombpodimerh pifhlefieteohtalktShewei W e’ 7P 131 he

housi ng 44_and enggges Ehe correspandi ng printed circuit board term nal
46a. The hOusPREVARY tAGYSESALAYE tRESCaVEFHC Pdvenent of the contacts

relative to the,print ? circuit board termnals.. |t .is cont qyl ted t.hat

t he housi ng cogF upE g ac¢&d2aRGtfrefe EéFW@éﬁ%ﬁ% F& & %ﬁéi;%?'%%ﬁal

t i | dt i nt ed. ci [ d, t i ...Jo i ved th
por f or manEoHnF oF Y (TS S G SORge “BPUPIE oT AOPORetT £ "B ghent
50, at | Lon. ' : th

0, o L eegh BaR0r OB 86 bbeLL SO0l oL, SEGOA S ACRRLRE B8, Ypd e
d|fferentlgu@§tgg@@kgecggr%ﬁge@qggkgm%Qq@ therlast oner el ement 50. This

may have a nunber of advantages. First, the coating 72 may be used to

sel ectivel y cugtgui-zezbhes COPPs ssty€i BhAREYLéRStDieh *‘@1&5?3191@@5‘-25

el enent. Second, "'the coating 72 nay be used to substantially increase the
lifetime ef FheuekastonerowiggecpRatcotatd A dd luddtidved esthogh eia  a
pol ymer material such as polyimde, PTFE or even fiberglass nay be

| am nated to seligariveépast noparaf alhe relsastsemtriicnadl eneid slwhatdimial he
el astic properties of the lam nated portions of the elastoneric el enent are
reduced (wiewfeheat) . embred o nterinidrmatee thatmaopnevenfighee sk gotiath
portions of the elastoneric elenent 50 from being cut or otherw se damaged
by the coappadseteufrdrsesconpessdngy at erc porddionelodndrites .cofttias vy
substantially increase the lifetime of the elastoneric A 0 7 0 CT 2002 20
el ement 50. Further, X8 R o 7D wRe BRVeBBHONG jncrease the

force/deflectiﬁg rate regg{reg to.deformthe el storteriﬁa | ement 50. As
such, predeter AEAEHTLBAL , CPorheafbPEIREAL AT gebé' R to
have a high nt arcehdefl.ectiaqn force requjr nt. This feature is
Shown i n ERacF 20, BEhatl R G e Ch e SR TR s vEE Y B the
first sur 64 Of oger | nt. :5Q, AL.QX t tion
of the co%?ggfé4éd;l?ﬁg§§%?§ egﬁeﬁgéﬁggg?h%n?g Fﬁgg§ﬁ¥§%ﬁgéggg$ﬁﬁﬁ%gg{

el ast omer i gasheahal Scbh@htty i GOREEBEELEH O WIRhN ALY UV RS UMb BN L es
and the planarity of the contacts. The material used for the elastoneric
sheet, theftbhekpessehherienfontdnth.t herlgeopBht¥cof 10hpagl awt arardia wheet
relative to the contact can all be varied to control the conpression

char act errsgids efidt heycbavactsfiFuatt bertithed® par areterds prart v Viayr,i ed
within a given interconnect system Finally, it is contenplated that an

al i gnnenta plhstagl SAowhyobe Yosi andned tabdt gpoxitdldny péral | Bhrtberhe theusi ng
44 and adj acent the device |eads 42a, 42b, 42c and 42d. The alignnent plate
54 may havenbafatinb@rmay Pergpparaadlvgnfenshepets afosimsdntherein f or
aligning and guiding the device |eads to the correspondi ng contacts. For
exanpl e, the afPgAnBAeisrice shbadineife dtherfinat BPFEARBNL 2516t the
formed therejn %OH al i nig% and uidin% ég$ device | ead 42a to the
correspoﬁﬂ?%%aﬁ ntdct ™28 a PEAIHI TR nBFS] &R defPc e TUHY 4853Vi89bridught

into 9”9@9§5§Q& ﬂ%&ﬁ b%@ti%ﬂti%ﬁ 4%%et{§il portion 18 of the contact

may include a hook portion 22, proximate the second portion 14

of the contact, for encircling at least part of a separating

portion of the elastomeric element (see for example, Figures



07 0CT 2002 21 termnal alignnent slot 76 may substantially align and
guide the device lead 42a to the contact 48a. In a preferred enmbod{peyry.200?
the alignnment plate may be interchangeabl e, depending on the configuration
of the device | eads and/or test configuration. In addition, the contact
receiving slots in the elastoneric el enent may be configured to be
conpatible with a particul ar device | ead configuration. For the elastoneric
el enent, this nay be acconplished by pﬁ&hiding a custom el astoneric el ement
for each device type, or by only inserting the contact into the el astoneric
el ement at positions that correspond to the | eads of a particular device.

It is contenplated that the alignnent plate 54 may, i ncl ude both gross

al i gnment 2fdatufddaddd f ithe heagnrertieeatfir &Y TE YR s2 arPgnéntas

features may direct the edges of a device package 38 to .the proper,position
(see for é}aamm-e,szﬁgm@gheaaﬁdhaeglyt.o ne' ithey 4 it & e 9 or

exanpl e al i gnnent %ot 76, y di[_ect.andf ui de the iqpimiQual device | eads
422, 42b, PESEARE %38, ESLERE SEBFE5PIa e EBREaTE ST S AR LB i %8,
I f d enbogdi f, t | i b L]
o Sore EREEG o B S JLAOUTEEE PhiLeaPly BN ROSIALONEE or

e gi ¢ e : : . 2 5 q
lod: and ThE AT par LSk, Teo ey e g Skl pefniast RE g

52 and thg,aligpaeat Phahenb4 Adtd i LS ke aLbods hA¢ 1B I RIMseq 0 7 0
C T 2002. 22 plate and housing may sandw'ch the el astoneric el enent, and

substanti ahl y ¢reyendedinvmided debar matd onigtrlheee! ashenerddmtansn (€. 9.
the deformation of the top surface of the elastoneric el enent caused by the

nmovenent ehathetkailstpest bédntbk thateaemtact, and/or the deformation of the
bottom surface of the elastoneric el enment caused by the novenent of the
head porti on offhehespertachktiocAccottiengbptatiie 18l ipgvente splaatreindesyr kel p
provi de and control the above-referenced pre-load between the contact and

t he correspunditagepri ntBed agisrec tilte blotrar alerwa it , of htbegkomt actte léntiisr e
actuation cycle of the contact. In the above-descrjbed configuration, each
contact | §readeri cttdtr!f r ol & er tihéaknasa  r erMEN eRfeent hBght he’alomkea edge

of the slot in the alignnment plate. Forward novenent is restricted by the
suppor t i vBAPYEEEtEE 1PActRFARLBHEF BRY Py WY he T O/ tHE S ARORALTAND t he

er edge of .t.he contact ,receiving slot,,in the housing., Thus, .the contact
:Jgpposi t?Bﬁé’Hlfjﬁssu%h gd:e\ﬁ&frasg\é!ﬁﬁg i't%eddlfg'irrl(?dltr?o??‘bﬁgi 5oady oiltFTeRY s

allows a Iy lignnent_ of the_caontacts w.th t orrespondi ng .printed
circuit tg%ﬁ%ﬁﬁﬁé‘g e%ageﬁrnognqﬁre 6rn(e%§é:ﬁt°n|nr?\‘/:\e@n olnon@ﬁ(%%beause‘ﬂ“é% a tgyL?reT ace

mount  devigge aEyrt heﬁn@l%@ntmé! ednhBkNg, AGKHI QL 1 3 liQt(e@.\éitQ‘%@’lty""‘%ﬁa}tJ;g' pS

increase the reliability the interconnéct system I's conte
that the aheaRFRBhIPLALS 5S4 3 ANENOUS] AGuELaRBY, Denek e®ySidIH Ring

construction. As indicated above, both the housing and aligniment plat’e 0
7 0 CT 200Br33ed electrical performance over other types of contacts.
\ The contact 10 may be constructed from a conductive
material, a combination of a number of conductive material,
and/or a number of conductive and insulative materials. 1In a
preferred embodiment, the contact 10 is constructed from a

BeCu base, and is plated with Ni and Au.

Figure 2 shows a partial cross-sectional side elevational
view of a preferred embodiment of the interconnect system of

the present invention. The interconnect system 40 provides an

interconnection between a number of device leads 42a, 42b, 42c¢



may help control the novenent and positioning of the contacts. Thiﬁ gﬁy
reduce the alignnent problens caused by the difference in tenperat Y 12002
expansi on coefficients between the el astoneric el enment and the device
package and/or printed circuit board. Accordingly, the present invention
may allow a finer contact pitch over the prior art. To inprove the w ping
action between the contact and the second term nal, the housing may include
a contact stop portion 78 for engagingla | ower portion of the contact 48c
after the elastoneri ¢ elenment deforns a predeterm ned anount. The contact
stop portion 78 may cause the second portion of the contact 48c to nove in
a lateral direction across the corresponding printed circuit board term nal
46¢c, therghy 4P ,0viaAg tdenwmpierg aft ipyirietdveed rchetcobbacd getid hersecond
termnal. In addition, and as indicated above, the separating portion and
al i gnnmenttetatieabayd ps pvd €le, ad peebnddd 6d. t he second portion of the contact
48c to hold the second portion against the corresponding printed circuit
boar d ter m nal THécintéxgomnect ssiystam Ak dincdnde sy ise wumdedn of| ergtecte 4- 4
of Figure 2, showing the elastoneric deformation of the separating portion
64 as shodbaatd®a., 4%rc andddhlas shawodvkerein kacdesfeithe sumbgs of
alignnent plate 54, the separating portion 64, and the housi,ng 52 are such

that the $eptaphftdeh BEigtraly Coistauksd d&f Geremdrd SSefatat FAGUBSrti on
64 away fromthe correspgondin rinted ciycuit board term nal, 46a, en

i nserted bet me%‘?f“’t?fét%eggf*at i‘ﬁajjp'po?%? ofA"84 ‘Pé% Provede ﬁ%zeéﬁcgﬁdc\tg‘ﬂe
correspondi n rinted.cirguit board term.nal, 4 As 0 t , e | owner
surface o+n$%59gggg$§ PRg S%WFFBndéﬁlFE &ggane Eﬁbﬂ%?%iyygﬁdagéa§ﬁpfon1the
printed cirteuit b term 464, r s OV i + ween
the tail %%?t#%ﬁ ggﬁgfﬁﬁigégﬁﬁeéfaﬁ%gfaﬁ ¥%ﬁéecgg#%§%g%§%ﬁ§£%??n?gé'
circuit bpgpd Fprmipal 44ga. Providing a pre-load may help prevent

contam nates from m grating between the interconnection of the contact 48a
and the corresppadi Ng:PréHhBEcEi I SYbteROasd PBde®erhBNF Nahc46Rest s

hel ping to preserve the electrical contact resistance thereof. Further, a
pre-|oad, emmytbeepiprevésie 50 ed didusting Gensinantarf eldenreinte e attlke 5aQnt act
48a and the corresponding printed circuit board pad or term nal 46a,

t her eby HEheiebasbomar it asheat gbddhasest firat sntércenhéckindnat lsecagkdout
the actuation cycle of the contact 48a. In the exenplary enbodi nent, the
pre-| oad serfecat dthedwberadan the éomssctswstaamd Sttheasdr ridspongicngd
printed circuit board term nal 46a, even when the _contact 48a_is not
engaged ofuhERE@t 2l P tHe RRAEIPbRdides Fdvithe edadtemeriseéhmefufs 2 and

3). Wth reference to Figure 5, nd .in ap illystrative enbodinent, the
ot het e AR LI ot A e LR L S o8 TR et at o

nodes. In_the,first e, the vi ce. | ead_42c_engages. the first_ _portion of
The cont 1 aHtA AT, GTPHE eHE el EnTTe Rt ACP S0 e ARt of fn ERo the

el ast oner ] e ﬁngﬁn i n Fi e 3.k t 3c us
rot ates o%g%%gygg%%%gilf/é’a?%éugn a erﬁ r%é’ﬂt%lgéﬁ srgégse-egggzi%)s%.l%ctt 616_/ 6% T
2002 25 ThiSelsihg! tBETELLHOYoRADEGCLoRPaOE s Pl BHN €481 SB@WN aing daghed

| ines. The second node is activated by conti nued downward novenent of the
device | epfl #2cchbakamnpietta thatcameacirrd8C.ofledntsctshesaoniast, 48e
rotates in the first node until a |ower portion 82 of the contact 48c
engages tdred cb8d aate Yol Pastddsudh tHae chetyacorddespoont itnuehet artatat e,
but the contact stop portion 78 causes the second portion of the contact
48c to alsh devicéatleads|42apl 42byei?o shd &ddresponding printed circuit
board term nal 46c¢c. This is shown by contact 92 of Figure 5, shown in
dashed lines. M suphefehredi pmbgpdioeindn Hdtenerrntdet seeoadvpopgt isdptsf the
contact 48c and the printed circuit board term nal 46c is enhanced. It is
cont enpl %Y t B&Cae | BAEPUBDY t itdHe 82edpstRBeEdst acEhasgt neBL engdgqadt he

contact sto ortion 78 i medjately upon_engagenent of, the contact 48c by

t he deviéﬁxﬁﬁgﬂpﬁﬁg%n$ng?ﬂ?EaigﬁfP@EFERF&nF 1y WIHF S ohile nBY&SofTe
operation tilized,. In either. node eparatin ortigon 80 ma

provi de ag%?%l:%g% Reorpoelré%lctﬂ‘ea’%dtrﬁ S0F gbﬁ?ﬁs u’fﬁ c%%??@ﬁfk?f&ﬁenﬁeﬁ@éﬁt ed
circuit hgar regnal, 4 s de I v ithr ce ta.Fiqure 6,
it is conteﬁ%?%%eghfhgf g%%ﬁﬂbf t%géégggeﬁggf%ggﬁ%ggisgégéfgéggrféﬁ%gted in
a predetermned direction relative to the elastoneric elenent . In a
preferred enbodi nent, a first portion of the nunber of contacts 48c, 48d
are orientated in first direction relative to the elastoneric el enent 50,

and a second portion of the nunber of contacts 100a, 100b are orientated in
a second direction relative to



07 0CT 2002 26 the elastonmeric el enment 50 as shown. That is, alternating
rows of the nunber of contacts may be reversed in orientation rel af7\i£Tt280]
the el astoneric el enent 50. Accordingly, a selected first row of contacts
48d, 48c may engage a first _ side 102 of the correspondi ng device | eads,
whi l e an adj acent second row of contacts 100a, 100b may engage the opposite
side 104 of the correspondi ng device | eads. These opposi ng contact points
may provide a self centering action t hat distributes the forces invol ved,
and centers the device 28 relative to the interconnect device 40. Also with
reference to Figure 6, the alignnment plate 54 may have a nunber of term na
al ignment slots 76c, 76d forned therein for aligning the device |eads 42c,
42d to tlextoord espondi agesontdctls 38T, gdgeralilyi pespeneisudedd thathehe
alignment plate 54 may include both gross alignnent features 110 and_fi ner
al i gnnentsurfaages SPec, S¥6dL Thbegradss tangfnifene LeB&Ntr esCANVE R CRR E ect

t he edges of a device ' package 38 to the proper_position. The finer

al i gnnenthaTeHtaftasr e PIae 9885 diaecle theed nd? vi ol tevi ket s eblistlec, 42d

to align with the appropriate contacts 48¢, 48d. Referring to Figure 7, the
finer al iGNk r coLPRSRE nol ude FUREFCRal ¢ SHAIRE al | SARERRELPREL The

key-hol e shaped al i t slot h t] 12.and, a,

it oughh GRS v A RS T8 Sres BRG S5 LRGP RAPT G borE LR 12 B be
h that_th ing, device Lead (not sh : t

Ther ot hr G~ TREY QP REnSPORELER Che TRr SHIRRG & on G TR oo e

portion Jni'o;’rn - 5‘%@.5%‘1 lEggtteEiheggfyig@lLf%?SO\(é‘PLt}%E%’]‘@ho ANtA3¢Sare

t her et hrou engade a corr ésponding contact 116. The narrow portion 112

may gui dgrddiee& ddesPonding tdevirGe skeadat aebBadt Bhe¥aB=B0k8 BT b opnhd 14.
The di nensi'ons of the throughhole portion 114 may be such t hat the

corr espordi dur slent e d eagk{thadg shown) is substantially guided to the angl ed
back portion of the corresponding contact 116. The proper alignnment of the

devi ce | ead arthd helastopspbadishgetorfttactudtliferraynpiatiest abaiumbdre devi ce
| ead and the contact 116 from damage during engagenent. Wth reference to
Fi gure 8,ormamdings anfat tecramatliev @pemiodi 58nt each fsrcoatenpliagethehwaihore

t han one device |l ead nay be interconnected to a single printed circuit
board temfintdion | ref het i dustesROnERIrbod ARt . a fiFa¢h coppering 20ismay
interconnect, a first device lead 122 to a printed circuit board term nal
124. Si mBRoFiiionede@onBredntaETined S TS cFFMBLt 2a SRERPIPRVIRS | ead

128 to th i nt.ed circuit d terginal 124, Ip. this enbodi nent,
cont act RSV ST SHALE o JonFABTP L0, OBRA-BG! R2shar RO LOTREN

cmbod; et PrarePa-ERalc FFRE il BEREclomes Sy TR

enbodi ne rs’re ment shown 1N o] I'm‘this

o . \ frbodi . .
enbodi ner};tccggglq}él;sa,n_é)fﬁﬁ‘eﬁ e{/\%ﬁﬁjg %6%&%%2?)9@15&5??{\@?& MBYeDE 50

i nterconnected to sing I ce I'ea is, a rst contact_140 may
i nt er conpdviaidd beitwRldib8EnChpENL hig oA G alcar Blohdlacti2ebeigifgviTet | ead

144, Simlarly, a second contact 148 may 07 0CT 2002 28
, For example, separating portion 64 separates opening 62 from
contact receiving slot 60. Separating portion 64 may provide
a pre-load to bias the second portion 68 of the contact
against the corresponding printed circuit board terminal 46a.
This may help provide a good mechanical and electrical
connection between the contacts and the printed circuit board
terminals, throughout the entire actuation cycle of the

contacts.

The opening 62 may be a recess in the second surface 58



i nterconnect a second printed circuit termnal 146 to the sane deviig Qﬁ@ﬂ
144. In this enbodi nent, contact 140 is positioned behind contact 1 02
faces in an opposite direction relative to contact 148. Further, and with
reference to Figure 9b, contacts 140 and 148 engage opposi ng sides of
device | ead 144, as shown. This enbodi nent may be particularly useful for
performng Kelvin type and ot her relatﬁ testing of integrated circuits.
Figure 10 is an assenbly diagramfor t preferred enbodi nent of the
present invention. First, the elastoneric elenent 50 is |oaded with a
nunber of contacts. This may be acconplished by inserting each contact into
a correspondi ng contact receiving slot; providing the head of the contact
agai nst tBe tHP SL4de6ke Pic tdrerd StsONREVEngl enpnédebatdminedrdepihf her t ai

of the contact into the corresponding opening. It is contenplated that the
contact maytheopyhl edleowatdntihegsketweesuthactinét ther bhagt Doreand Blenent
t hereby depressing the first surface of the elastoneric elenent wth the
head of thecoodt agtrfghe ddht et thy B asdlomesdd oftemeRs t3f4 of Inhed
contact is positioned in the opening. This |atter step nay retain the

posi ti on BrefRsrednembpdimensy ke 1P @0k E6ndr fererghehple that is
Alternatively, ,it is recogni.zed that the tail %%E}he ont gct nay be

i nserted PREAtERBEDESFINFG Aeford PFPovid Ry 3 ¥fe &Ifdoﬁ’ﬁ H"g"%cfrﬁ% SHyai nst
the first surface of %he el astoneric ele%gnt. After.the elastoneri$.sheet
50 is | oaded witR ERBEAGHLEFCEIBHHI ¢ 1Ot 20B3 Y2558 L ¥ £t S IR i ed

S 1T sCEBRAB P Dt TR Lhe i B A D 58T PHeShodditng L iy Y ¢
formed toaeaent fhee el astONBEL . sfieel: 50, 83a3DAND,: FULT BRLACOB! A0
ors fs y? ed rnth

receivings OWn génera may “bée pr ovi e housing 52 erein

the contagt ;fecelm Slg@t SgAr & Hg gﬁg@é@{ alavongent, Ju ity 483 cont agl
recei ving slltﬁ)'t gﬁ%%/ jt?(%é el as?gmarhlec sheet 50. aé?mHFa?l _y,lét]he al i gnmante pl at e
54 may inghudengl i@NMEEt shlehs tthal AfestnNpgersical oMt | GREERbnWaAlY the,
nunber of contacts. The alignnent plate 54 and the housing 52 may be
attached EMgS@ée&\Bc&:Eﬁeﬁﬁo@abﬁdj deaise 1Addnrent apinshé Sde ddyd sop i ded
to help properly align the alignnent plate 54 and the housing 52. The
entire aseéniihe 126ntaytt ety benpigeed aovmrgsporidithgi peunt edoar i uict
shown). It is contenplated that assenbly alignment pins (not shown) may be
used to hkbprdl pgd #he.asSenbéytieTenithathel pralaatd icially tcdssdrat ive devi ce
38 may then be positioned such that the gross alignment features 110 of the
al i gnment 2p| atechrieel integegnpeci8onoia Hréprepirshiohe deieteariedd the
| eads of the device 38 may enter, the finer_alignnent slots of fhe alignnment
pl ate, an n e e g fale ‘at e

| 28ngag the COGFEENFORdRAg PESREEE: §lr%U%%5aﬂéaébrﬁazdea4 {Lh %

mbly 125 be di smant] ed, by sinply r, ing the above .pr. .
Fur Cher . tho"EoNORA ey te 6381 Py PBBFacall BNHEL 1R OdadrTy o1 1 o
fully | | . .0 7.0 C.T 2002 3Q Lt shgt
ocogni 2ot REF O RS SeCdntl y CE3S e Tofh g deptdatih raR e A, &

pref erredrgghadi ment ; st RBn2eFPTRLLa12RakS tRlaGee Anteqidve A &h BdiRd
circuit board and the contactS are not soldered to the printed circuit

board teragkgal $o ThhEepB¥nAbEOWahRe MaBMel cANFHidstr epb 2REREDE b thiy)
assenbly 125 wi thout flow ng sol der and damaging the printed circuit board.
Further, thmbekastosetondshkeeinifmaysact as a shield, retaining solder
debris, including oxide dust fromthe above-reference w ping action. This
m ni m zes cont ani reat poe fearekde qnbod ket y ciihte bbarsitt grontmiadrs afid veduces
the need for maintenance. Figure 11 shows an alternative enbodi nent of the
housi ng ofonhacpresdntr ienaaplicorrortes tenddali neay bs gepsealnerksrmhared 200,
and is simlar to the enbodi nents shown in, for exanple, Figures 1-2, 6, 8
and 10. HoMEYBP 2Rnanesadi Rech ooy udeThe CRARR Dord idav 205 tand s
renovabl e ron1tq§ remai nder .of the housin llustrative

r

294. In th

embodi ment 22 tFRY e <ﬁ%ﬁhm#hfosoeﬁ§ags§ t ARERSSsT HES2ARPEE LR Rht i ons
212A and B h An el astoneric sheet 2 may be provi ded t,ween

t he rennvg%%ecggFgfgﬁ@§66 a%& ?ﬁg”ﬁﬁwgﬁﬁeﬁﬁag|§§@ éﬁz?%ﬁ%ﬁﬂﬁﬁ%ﬁﬁ 5Sition
t her eby. I o] np e t r enovabl e -portion_nmay .incl,ude unber
of slots é%%tggesﬂgah.kﬂ% g%%%?émﬁggfegggﬁ%?gdSphgffsIgF’Zﬁfi%?%o %§ own
to scale, but has been enlarged for illustrative purposes. In the above

configuration, the interconnect apparatus 200 is rendered nodul ar, and the
renovabl e portion 206 and/ or



07 0 CT 2002 31 the elastoneric sheet 209 nmay be renovabl e and 7 0CT 200
repl aceabl e. Depending on the configuration of the device or faniIJ] P
devices to be tested, a suitable renovable portion 206 and el astoneric
sheet 208, having proper slot |ocations, may be provided. This may all ow
the sane overall interconnect apparatus 200 to be used with a variety of
devi ces, wherein each of the variety of devices may include a different
device lead foot print. This may al so 2 ow t he el astoneric sheet to be
bonded to the renovabl e portion 206, which may aid in contact insertion and
still maintain the replaceability of the contacts and the el astoneric
sheet. Wth reference to Figure 12, another enbodi nent of the present

i nventi on7pscshpiguybes ei dnd he wsigeion e idropdfulhdatactt ngrgdsea Vi a
or through-hole in a printed circuit board. In the illustrative enbodi nent,
a housi ngléeadndlapindities efleeebakckepekadbamefi theheettd68 48w, a This
corresponding printed circuit board 164. However, it is recognized that a
housi ng nagnbecpr puickd sl stowwior na tobuetamilpe ¢ guhesdévace6 laadisg. |n
this configuration, the second portion 170 of the contact 162 nay engage
the top pekthontorciueildyl @6 exrinchrtdggtedmtact Thtigelpri anddpeiovédes tsoar d
pads are not required. It is contenplated that the second portion 170 of

t he cont agfeptydeatapé epnprebtadiiathicon ol Perrcodn it tife cpindegplated

t hrough-ho| e, apd provide a wi ping action theretp. Further, it is
conteanaFEEttﬁﬁﬁ eRENF L g TRF PSS P2 BPItien 7mayYche sddergs to
unfilled. | n a preferred.enbodi nent, ,the via 166 y be positioned.to

recei ve o?kéﬁaﬁgé: R ERrmange aﬁad{BraF‘iGﬁﬁ’alnd‘ e %%F?rg%)b%ﬁﬁi ﬁg é%r‘ﬁ acts

in the interconnect device. In.,this,configuratiqn, sth evi ce may be tested
W th the LAFEFCOAREEL HESEER" 185PPRAERBoSh thet ARhPRE Bh ce and ¢ he
printed circuit,b o 3 reaf , I nt o] t i3 I ved

fromthe printga g?%%ﬁf}nﬁdgngﬁénékFﬁg'dé€$%ee§§$ 6§E¥3%ﬁ22?%dggif§%fly to

the printednehbeuiighoarde ThigurBY £NallR, t hecdavieCeat otk t red dd)
conjunction with a functional printed circuit board, and under nor mal

operati ngpeeniihbtenshe R guded bdrtS oh RE thal c6£10586t pebdt W isd Xihg at

el evational view of yet another enbodi nent of the present invention in a
rest posileast Pheterdibdthentepargebagalpoytifoomwtatol30heard astaiemilear to
t he enbodi nent shown in Figure 2 but the tail portions of the contacts, for
exanpl e talempott iSédn 232hef geoneacly 228, beespodi titartedabeéowthke head
correspondi ng _head portions. Thus, the contact are generally "C' shape,
with the EPﬁg@@ﬁeﬁﬁcoélmmom*{oo‘bﬁqim@dmb@tﬁ%br’r— e e dcdh e nitaiat
portions thereof. Referring tp Figure 14, as the device | eads engage .t he
cor r esponBfR§iYoBge- fetked VshiipedSor 81 BREOBETt IR Tttac B9, thee cditldet s

may rotate_ apout predet er m ned, gxi As described with reference to
ur os. S59EEL8Y: Bp PLS Hae U Ghep nis ShE DBERGEH Bhe deiiis Yemimednd

the corresponding .; 0.4 gycé%goggad portion 66 of the contact 48a

pressing against the first surface 56 of the elastomeric
element 50, and by an equal pressing force on the tail portion
68 of the contact 48a by the separating portion 64 of the
elastomeric element 50. As such, a stable independent
assembly is provided, and the contact is retained in the
desired position within the elastomeric element 50.

In addition, and as indicated above, each of the
separating portions may provide a downward force on the tail

of the corresponding contacts such that the second portion of



33 goose-necked shaped portions of the contacts. The tail portions,6f Tq@
contacts, for exanple tail portion 232 of contact 228, nmay thus siﬁglwfr @k
relative to the corresponding printed circuit board term nals, as shown in
Figure 14. In an alternative enbodi nent, the housing 237 nay be positioned
such that the tail portion 232 engages the housing, thereby causing the
tail portion 232 to slide laterally acrgss the corresponding printed
circuit termnal 233, and provide a w pi'ng action therebetween. Because the
tail portions of the "C' shaped contacts extend bel ow the correspondi ng
head portions, a higher density interconnection system nmay be achi eved.
That is, the "C' shaped contacts may require |ess |ateral spacing than the
"S" shapetheomrtast desiortidied ai ghodefenrrechlen WHitdutdel corrgspengsnds a
partial cross-sectional side elevational viewsimlar to Figures 13-14.
However, RRiBBERi METTWIL ehanple tGFdHINRG 240, That f dFmedhs ERP2ESRENT
surface of the elastaoneri ¢ el enent 244 fog sel ect.ed contacts., .The opining

t

o
240 may bLRCHHAPRLMRY P& §140hE I¥hECTRF PSPERI YRR 418 FPITRE PRI Nt béd

contact, as_shown. The eni ng.24Q may be recess, havi ng_a,predet.erm ned
depth, orP8TthPBugh hoFggexFQ & (el bé*heéﬂﬁ¥ﬁ%§fifg?r§ﬁ¥$38g9an8”9heasecond

surface of the elastoneric, elenent.. Iln.a preferred.enbodinent., .the eni ng
240 is a ?%Ff)ﬁﬁﬁ‘-’ﬂgﬁggt I’Paﬁl@et‘gﬁ&g'rscl%éct a%tolagﬁl yp?)%r arg elbr’t%élgtmte é(’)‘%t%act
receiving t el ast i Iq¥ﬁ t 244,y ngl t.Qp

| ayer 246e§1%\§&3mg§§:t rc}'?n{‘?ra%&kﬂ& -ﬂ(‘%& 7%6% %00 Si%eer e;&rclDlA %g%étﬁglni ng

240 1 fopoegel Whe hAlimdAyea2¢fe Abshaondiaeh opentos Hdchie

positioned a predeterm ne roma correspondi’hg contact receiving
slot, forpexaapbedsQpPenhng 249 ite RAMddNedy pPrededengi aadadiigharee from
contact receiving slot 238. Accordingly, a nunber of separating portions
are provipkdtbebveqsezadieleponi iy asfteaththentdedfontensdion ngf skhe. tbpr
exanpl e, separating portion 250 separates openi ng 240 from cont act

recei vi ngsstbac@38f Sepalatsitogepdict edem2h@ Ay Flovi des a threealdgdmeatbi as
the tail portion 242 of the contact against the corresponding printed
circuit bphatet Sdnmimay DPSevert gbhe 1AL sperbiensedt itdreal contactafsemal ong
line 16-16 of Figure 15, show ng the contact 245 in an unactuated state.
The cont JBPViBTs Qi reatiothefhehe pbretIReYER fenet cightadc L P¥asdnay
engage tgi,ta | ayer, 246 of the elastoneric elenent 244, and the tail 255
portion nBy*® théi@PBh%ﬂ AP bpehi AGt28EL1%8s shown. In the exenplary

nbodi t, the tail [ 255.d t th ti [ 251,
buL rat hor ' | caBe SOBERGFnAEFERvAeg SA L] UPT HES op PaSOrT ARSre 163
IS Cross-geetl QQalsuY;'sg‘é’nEi‘ﬁﬂya%%’}%eln'drl%ullg'rlﬁc fefd O £545-3hQwong 4t he
contact in an actuated state. Upen actuation, ihe contact 24b may be

pressed agatnstebhsel 0pgl 8¥efhd4d1a80gmBRYcdel ehEht S0l OPFL@Y¥ 8L r24¢nen a
downward direction, as shown at 257. Because a deformation region is

provi ded gesichbelewdt heat apdl AWy Zhfve ASorl SedISseihed@veirthiet pBafdO C T
2002 35 top layer 247 is permtted to deforminto the opening 251, as
shown. Thtermiyalndeaset Hee npebanieakd idlririgretivé tlke sgl asidnmey c bel enent
244. Figure 17 is a partial cross-sectional side elevational _ view of

anot her exbbalhentabdighée prieskentonaveahobher| nashi shewbhoedi nedn, ¢hdisact
300 is simlar to the contact 10 shown in Figure 1, but the tail portion 18
of contactondigeratpracethei interconeectaspparpuextBnargbgoremonedn?2. The

| ower
and the device lead 42a may be brought into direct engagement

with the corresponding printed circuit board terminal 46a.
This feature may be useful for testing a device 38 in
combination with a functional printed circuit board 44, and
under actual operating conditions.

Another feature of the present invention is that the head




| aterally extending portion 302 may extend substantially parallel to the
el astoneric el enent 306 for a predetermn ned di stance "d". The top0pdQTi2eia
of the lower laterally extending portion 302 nay engage the | ower surface
of the elastoneric elenment 306, as shown. As a device | ead 308 engages the
goose neck shaped portion 310 of the contact 300, the head portion 312 may
be pressed into the top surface of the elastoneric el enent 306. The force
bet ween the device |ead 308 and the god$e neck shaped portion 310 is in a
downward-| ateral direction as shown by force vector 314. The
downward-| ateral force between the device | ead 308 and the contact 300 may
urge the contact to rotate about an axis, thereby causing the | ower
| at eral | ypexténdi § pdr @ dir302 qne presthagaimser thé FoRERCSEr f88e M8 t he
el astoneric element 306. It is contenplated that the | ength of the | ower
| at er al | yeagesadithg pbixstnssgiacsas 5?| eft thee @ Iap tamg Bkt el gmenfay Ohe
varied to proyide the desired conpression, characteristics, of the co%tacting

system T rrede ; ate
PEOFLPaES TR D) T h QPRI PedPetbd i Mt O™ et QI § Wiltfdht )
318 may b sitioned along,the top surface of the el as ric el ement 306,
2 shown. TRAE SFFONFERL 2 pFath BIBCHR) Bl D IHARENCTHET o S AFREE S ¢ he
el astoneric_el egen 06 frqom deform ng,a fro e.lo I :
ext endi nQCBBE?Fgﬁ éeg'offft He &SR 58‘?1368\."36%65,{%%‘1 a%\%ﬂé%aet%%{;lﬁl y7t5he
cont act al.i.gnagnt at hel ' kn.an rol e +pre- | oad
getmgen éﬁgﬁlgk%gpgggeég Lygég%gfggéggpoEF?ggﬁég5ggndq§E§$i2}g E?_é?%%uit f
oard pa C own) . g i per easing Jdhe £ff ectiveness o
any mﬁpinsgggt?égkggtmeg% Fae coptgbt%§5g%§nd%%he pPlnfEd C|rdu!€sboarq pad
or ternlnabrrEbgehaiﬁé lseva cRantd A 4¥B¥%h§§§6é0@@$t§bée4@bgv%hb0%@aleeW
of an enbodinent simlar to that shown in Figures 13-15. However, the
device | epdr828ncant agbatactr oreb f 26@s330 e t beachBmaclic332lenahbers ot han
t he goose neck shaped portion. During actuation, this nay result in a
downwar d- pabeiambttortde topeming hé 5l efd , dasoshpwasbysfiowge atecidr 3Z3he Thi s
may urge the head portion 342 of contact 332 to press against the top
surface ofiefhemeHastlastome réicerrdremedds, 7 hsishpewrmituedhée, epand into
downwar d-| ateral force may urge the back portion 344 of the contact 332
agai nst tk&e| effaranérareBinrgate. 33y tendwdm dAcCHaRss \ihey WGt 19ws
formed in the elastoneric, elegent 336. Thus, during actuation, the contact
332 may sPEdEPEnes2pEPPRELE 8 EBERTORD *t hereby providing a wiping action

bet ween the contact 332 and.a, correspondin rint circuit board pad or
terminal (not 2%0%ﬁ)9°n9§m?%§§5 é&é%!%7h$$£ i??oﬂayogﬁh€95ﬁ5h§“%%m
| over sur(ae6e2d0 Gl  Be; gl asl IEKI G €l emenl 386 MY PLAXT d9 A Rie-ipad
bet ween the contact and™a correspond?ng printed circui oard termnal .
Provi di ngeacpeat! aad mynhel nod£VeNq copbhagi nahes *hm mbgs 8k y ngabataeen
the interconnection of the contact 332 and the correspondi ng printed
circuit beandtpadted tffdd Nbhocd hesrhehpi NOrkd REESEHYE Fhemgy eabivbCcal
contact resistance thereof. Further, a pre-load may hel p provide a
rel ativel gontastanteddintthdes ween 7ohef sonédcthdd2iand 4 eher espaditng
printed circuit board pad or termnal, thereby helping to maintain a good
el ectri cakecrtiwiognakoti bh ndy deghauyehheadcs Liagnoen tyel eh ofhe meontaatact
332. Figure 19 is a partial cross-sectional side elevational view of an
enbodi menteSeaviag telohatéGhovh itheFi glrstoBerict hedenask | 2§- por thhen 360
extending laterally away fromthe contact 362 and over the top surface of
the el ast 6RBFPELEN et B Phe SRARACETHES Hackay e§epdres dhY 860 KRy Nfel p
prevent the contact 362 .from.rotatjing back during contact agtuatiqn,
BAg" e o 79 oh!

t her eby hE&P t & SRENEREN 53ttt AT SFhEI Ry st béfRedh® I

portion 3 . the contact, 362 _and correspaondi,n rinted circuit board

pad (not ggg%%y&n$h520%a§bhggpt§8nfi8f%gﬁﬁrﬁﬁp?&?&eﬁﬁe%ﬁ'ning action

bet ween the copfagt p%@%e?ggdt Q%bgl(’illgl%%q ,Cltliu%UIhtoulg(I?i';;d 4Qaq.'s interposed
between the elastomeric element 50 and a printed circuit board

44 such that the second portion of the contact 48a extends



Figure 20 is a partial cross-sectional side elevational view of an

enbodi ment simlar to that shown in Figure 17, with a PGA type pgn 87902
engagi ng the goose necked shaped portion 07 0 CT 2002 38 310 of the
contact 300. The actuation of the contact 300 is simlar to that discussed
with reference to Figure 17. Figure 21 is a partial cross-sectional side
el evati onal view of an enbodinent simlar to that shown in Figures 17 and
18. However, the contact 400 includes é9protruding top portion 402
extending upwardly. The protruding top portion 402 may include a contacting
portion 404 for engaging a PGA type pin 406. In this enbodi nent, the PGA
type pin 406 is aligned with the contacting portjion 404 such that thg PGA
type pin #beowahaibs cReteskt €cieryipar tsll&rg? 404 Hndthe obPRasng 44 an
downwar d-| ateral force thereto_as shqmn‘gg f.orce arrom14g%. The aiéuation
of the coRRgegeaobhe CTFRIRANI T RRITHAT (st Wb Rars &edmEd el *PRyur es

17 and 20. Figure 22 is a partial cross-sectional_ sjde el evational  view of
an ermbodi FBAt MOYFIRG PRY t FAR SsHOMET F%&Gnéfﬁﬁr%kdnfgfqﬁwa%fp&ge

SLrvCLu ot20 o0l act L0g, 8 LOR RO 422 o e e aSerds lipung The

top porti BR™ Wween the goose neck shaped

PortLon 429, BN LA NOSBONA AP Bhy e Bt acka Sy Rcasee
between the device leads (first terminal) and the printed
circuit board (second terminal).

To improved the ©performance and/or reliability
characteristics of the elastomeric element 50, at least a
portion of the first and/or second surfaces 56, 58 of the
elastomer element 50 may be coated with a coating material 72
that has a different elastomeric characteristic than the
elastomer element 50. This may have a number of advantages.
First, the coating 72 may be used to selectively customize the
compressive properties of the elastomeric element. Second,
the coating 72 may be used to substantially increase the
lifetime of the elastomeric element 50.

In an illustrative embodiment, a polymer material such as
polyimide, PTFE or even fiberglass may be laminated to
selective portions of the elastomeric element such that the
elastic properties of the laminated ©portions of the
elastomeric element are reduced (stiffened). The polymer
laminate 72 may prevent the selected portions of the
elastomeric element 50 from being cut or otherwise damaged by
the compressive forces imposed by the contact elements. This

may substantially increase the lifetime of the elastomeric



center of the contact 300, the contact may tend to rotate about an [ nd
cause the lower laterally extending portion 302 to exert an upmar&7%§h2® on
the | ower surface of the elastoneric el enment 306. However, as with the
enbodi mrents shown in Figures 17 and 20, an alignnent plate 318 may be
positioned along the top surface of the elastoneric el enent O70CT
2002 39 306, as shown. The alignnment plate 318 may help prevent the top
surface of the el astoneric el enent 30629ron1deforning away fromthe | ower

| ateral |y extending portion 302 of the contact 300. Thus, during actuation
of the contact 300, the alignnent plate 318 may hel p maintain and control

th -load b t t I di t] 02

orinted cfLCIPEbolrd PABCBFer o AP nBP (HEE SROWAR Lo ThPs "Ray SBnt PERsE2! ne
ffecti f t I pi t] th d [ d

Ciroui tDOSTRCRAR Grd of AT RRT o b B o035 1ht oh BATTar crose Lot ofhF s de
rouit oA [ Frgare”. Gss-Sectl ondl i d

117 Chow e FEPE T PLERPRL BPTC o PLctl pRelRTerR AR LErERRLRY, 22 na

during aC%Je%gfr;QQ Obnther copd acha e 418 SRRAMAY IHAG P hii@Re452cHRY CRI OVi de

a pre-loa ce between the | ovwer portion 454 of the contact 442 and a
corr esponglhRe PAE A1 86+ EbhCHbEcHOBE Eh PASh @it | eri NAlf ela titte SROWROn. 1HO

i mprove and control the pre-load force, and as di scussed above, an

al i gnmentr phates426anay3be p@aﬂhgneg BhevBekthesskpatatieny ppplied 452 to
limt the upward deformation of the elastoneric elenent away fromthe
printed ctheufirboasarfece Malof THe ddwistemresdd #4ememt 153 ,i prokdimhyenoved
in a downward direction toward the contact 442, as shown by force arrow
444. Upontkeghgadeperwivh tfietheosenheck 4Bdped portion 441 of the contact
442, the device |ead 440 may exert a downward-|ateral force on the contact
442, as shown By fér ceredergeds4snbpdisegdnt acthpoi Heiehye s ovPiedtas
enhanced w pi ng action hetween, 0 7 Q C T 2002 4U ghg devi ce | ead 440 and
the cont a®t23komeRLC| ndiketted ABovedide thealopbrPloRd446cdf PRENESAPact

442 ts a_f the t f f the elastoneric el 448,

as. shon BY"PDF B+ aP BHPHSDE - Tha 1o NSUPLACETOF Tt I RGOt o) afiént 448
def. i { t ,f th tact.  At,l tipe,

apar ot | TR BOFERbn 480 et i i 4 s BAGen L8 | BUAP B8P on
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substantially about an axis. As a result, the lower portion of the contact

454 may pepyrdetarVsping agt itdR eHithe tGOor r espekiNg phebtegaghmetielrsboard
pad. The pre-load provided by the separating portion 452 and the alignnent
pl at e 456camybprourdedavireasure gliveaninokrovenetheswspemg acti on, and nay
mai ntain a good el ectrical and mechanical connection between the contact
442 and the prFapedly, it is contemplated that an alignment plate 54
may be positioned substantially parallel to the housing 44 and
adjacent the device leads 42a, 42b, 42c and 42d. The
alignment plate 54 may have a number of terminal alignment
slots formed therein for aligning and guiding the device leads
to the corresponding contacts. For example, the alignment
plate 54 may have a terminal alignment slot 76 formed therein
for aligning and guiding the device lead 42a to the

corresponding contact 48a. Accordingly, as the device lead

48a 1is brought into engagement with the contact 48a, the



circuit board termnal during the entire actuation cycle of the con%act
442. Figure 24 is a partial cross-sectional side el evational vi ew &7 04 2002
enbodi ment simlar to that shown in Figure 23, with the tail portion 460 of
the contact 458 in direct engagenent with the | ower surface of the

el astoneric el enent 462. Unlike the enbodi mrents shown in Figures 2-3, fox
exanpl e, the elastoneric elenent 462 nay not include an opening to receive
the tail portion 460 of the contact 45 L Rather, the tail 07 0CT 2002
41 portion 460 of the contact may actually engage and deformthe | ower
surface of the elastoneric elenent 462 in a rest position. As indicated
above, and to, help control the novenent of the contact 458, an alignnent

pl ate 470C¥E)ibal pasignRBRRE %OEnbég@aménPsbangéi@ 8f 18Re 2BFaSHa/Er i C
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mechanical lifetime of the elastoneric el enent 462. Figure 25 is

Cr 0ss- sectd sl c srpeye 11ske Ry iad 1P rRg 8|air|ﬂ@.c35:a%5 dekritlegUkad?éonghewragibhe
contact in an unactuated state. Unlike the enbodi mrents shown in Figures

2-3, for mxamlhe ébhesebastOsedleminyenthd62 Mm@y pet ddwdmishel shedpBii Nng to
receive the tail portion 460 of the contact 458. Rather, the tail portion
460 of therconding angustomcelysteomeagic aatedehbr forheabbwdevinef agpeef the
el astonmeric elenment 462 in a rest 07 0 CT 2002 42 position. In an

i 11 ustrateweermoldl marrertdny tthe wontestt Koteethanedakstiomestlicnrelefienhe

el astoneric el enent 462, an opening 471 may be provided in the top_surface
of the el®stBRELEECBFetaRtt 462X ragPpdwWEC THe ogéﬁﬂﬁg of71a raprpievilas a
defornathgn region for the upward deformation of the el astoneric el enent
462. Thi SSTEYTherease the mechanical lifetine of the elastoneric el ement
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front fEKiéEk&E%&i0“T§96g9$s§h§lfgﬂﬁéﬁﬁ #32tures may direct the edges
of a device package 38 to the proper position (see for
example, Figures 6 and 10). The finer alignment features, for
example alignment slot 76, may direct and guide the individual
device leads 42a, 42b, 42c and 42d, to the appropriate
contacts 48a, 48b, 48c and 48d.

In a preferred embodiment, the alignment plate 54 may be

positiocned adjacent the device leads 42a, 42b, 42c and 42d.
The housing 52 may be positioned adjacent the printed circuit
board terminals 46a, 46b, 46c and 46d, and the elastomeric

element 50 may be positioned between the housing 52 and the

alignment plate 54. In this configuration, the alignment



Nuner ous characteristics and advantages of the invention have been set
forth in the foregoing description. It will be understood, of cour g (Eh#?
this disclosure is, in many respects, only illustrative. Changes can be
made in details, particularly in matters of shape, size, and arrangenent of
parts w thout exceeding the scope of the invention. The invention's scope
is defined in the | anguage in which the appended clains are expressed. 0
7 0 CT 2002 43 WHAT IS CLAIMED I'S: 1. %Kpparatus for electrically
interconnecting a first termnal to a second termnal, wherein the first
termnal is spaced a distance fromthe second termnal, conprising: (a) a
contact having a first portion for engagenent by the first termnal and a
second paplate hod dogsdegemayofsdrithisgronle t el ashaher apdelBhepte- lagad
means for providing a pre-load between the second portion of said caontact
and sai d sekeshantéahiHabresant yreanoed dakermapridn Afh§he erstonedisven
when said first portion of said contact is not engaged by said first

term nal .ebem@ppar(® 1% a&bsr kP TrRRi AR mof whbeeitPRarHTiRrES 0o F&ns
conprises an el astonerjic el enent. Appar at us accorging to claim2 wherein

said el astbiBFPECELEnBhEMPRE &ﬁ?p%eéﬂg’%%t FATOEEBPREACRVEI e £ATF 1T st
porifon ofcseld coniacl fo a0t Chogoed b SRS, T LisLL LIl A Apharalus
o 920 TSR PRI BB A N 3o PRI, SRR o SRS 2
portion of the contact). Accordingly, the alignment plate
may help provide and control the above-referenced pre-load
between the contact and the corresponding printed circuit
board terminal, throughout the entire actuation cycle of the
contact.

In the above-described configuration, each contact is
restricted from vertical and rearward movement by the lower
edge of the slot in the alignment plate. Forward movement is
restricted by the supportive force of the elastomer acting on
the head of the contact and the upper edge of the contact
receiving slot in the housing. Thus, the contact is
positioned in such a way as only the desired motion is
allowed. This allows a precise alignment of the contacts with
the corresponding printed circuit terminals, enabling the
present invention to be used as a surface mount device.
Further, a controlled wiping action is provided, which helps
increase the reliability of the interconnect system. It is
contemplated that the alignment plate 54 and the housing 52

may be of a singular construction.

As indicated above, both the housing and alignment plate



07 0CT 2002 44 5. Apparatus according to claim4 wherein said first side
and said second side of said second portion of said contact are on @ppg§9mp
si des of said second portion of said contact. 6. Apparatus according to
claim5 wherein said elastoneric elenent has a first surface and a second
surface, wherein said first surface and said second surface are on opposing
sides of said elastoneric elenent. 7. paratus according to claim®6
wherein said second surface of said el &Stoneric el enent engages said first
side of said second portion of said contact. 8. Apparatus according to
claim7 wherein said second surface of said elastoneric elenment is
conpressed and deforned by said contact even when said first portion of

sai d contagly, he1potoetEslathdhoveindnf kLl HEE M D8hing. o A alows aaesar di ng
to claim8 wherein said first surface of said el astoneric el enent engages

an al i gnneREspl alag, wedueen the akildamernhtpl prebiehst apkiualkldy pyeventes the
first surface of said elastoneric elenent fromdeformng away fromsaid
second t eddiffelrencel i Gefpérd@GRedexb@nsApparaeds iadeartd bgtweenl ahe 6
wherein said contact includes a head portion and a tail portion, said head
portion eedagtogettie féYeaterstur fade Wfe sdeviet apeokadec ahéfent paddtes d
tail portion engaging said second surface of said elastoneric elenent. 11.
Appar at uscascuddi hgard . cl Acarrbingdyei Sheapdesead povensdosf meyi aldem act
extends in a first lateral ,direction and said tail portion of said contact
ext ends i B &igegos@ntact pitch over the prior art.

To improve the wiping action between the contact and the
second terminal, the housing may include a contact stop
portion 78 for engaging a lower portion of the contact 48c
after the elastomeric element deforms a predetermined amount.
The contact stop portion 78 may cause the second portion of
the contact 48c to move in a lateral direction across the
corresponding printed circuit board terminal 46c, thereby
improving the wiping action between the contact and the second
terminal. In addition, and as indicated above, the separating
portion and alignment plate may provide a preload to the
second portion of the contact 48c to hold the second portion
against the corresponding printed circuit board terminal 46c.

Figure 4 is cross-sectional view taken along line 4-4 of
Figure 2, showing the elastomeric deformation of the
separating portion 64 as shown at 51. In an exemplary
embodiment, the geometry of the alignment plate 54, the
separating portion 64, and the housing 52 are such that the
tail portion 68 of the contact 48a deforms the separating
portion 64 away from the corresponding printed circuit board

terminal 46a, when inserted between the separating portion 64



| ateral direction. 12. Apparatus according to claim 10 wherein saig7qﬁﬁqmn
portion and said tail portion of said contact extend in a first |atera
direction. 13. Apparatus according to claim 1l wherein said tail portion of
said contact includes a hooked shaped portion. 14. Apparatus according to
claim 1l wherein said tail portion of said contact includes a |aterally
extendi ng portion. 15. Apparatus according to claim 11l wherein said contact
i ncl udes a back | eg portion extending @fay from said head of said contact
and along the first surface of said elastoneric el enent. 07 0CT 2002
46 16. Apparatus for electrically interconnecting a first termnal to a
second termnal, wherein the first termnal is spaced a distance fromthe

second t erialne CATIIIJNG: R AN AL QRE kCLBLENPRL haN10 48,1 1 1AL

surface and a second surface, erein sai irst surface and said second

surface arghdaraled10ntARPPS,EE Sk HescOfoSaind %Eg_%'rﬁ@%rﬂ ?'r%’I%rﬁt 6455 d

el astoneric elenent further having a contact recéiving s formed between

said firstdsfidmee apdasaly ‘arseconsy syrbacay saifAteHadiBIiC Sbergnt ;
(b) a contact received within said contact receiving slot of said

el ast orer itemiianEnt 4654 thepebachrbavinggaal ipret 1pid ikMtéosn efigageaent by

the first termnal and a second portion for engagenent of the second

term nal ; mntia@) 6&idf ethst ooetiectel@re rinde idegiawy vas pordit@chr Snicéd
circuit board terminal 46a.

Providing a pre-load may help prevent contaminates from
migrating between the interconnection of the contact 48a and
the corresponding printed circuit board pad or terminal 46a,
thus helping to preserve the electrical contact resistance
therecof. Further, a pre-load may help provide a relatively
constant force between the contact 48a and the corresponding
printed circuit board pad or terminal 46a, thereby helping to
maintain a good electrical interconnection throughout the
actuation cycle of the contact 48a. In the exemplary
embodiment, the pre-load is maintained between the contact 48a
and the corresponding printed circuit board terminal 46a, even
when the contact 48a is not engaged or actuated by the
corresponding device lead 42a (see Figures 2 and 3).

With reference to Figure 5, and in an illustrative
embodiment, the contact stop portion 78 may induce the contact
48c to move in two separate modes. In the first mode, the
device lead 42c engages the first portion of the contact 48c,
causing the head of the contact 48c to deform the elastomeric

element, as clearly shown in Figure 3. The contact 48c thus

rotates or pivots roughly around a centrally disposed axis.



that a pre-load is provided between said second portion of said contact and
sai d second ternminal, even when said first portion of said contact (7%0&b200
engaged by said first terminal. 17. Apparatus according to claim 16 wherein
said elastonmeric element is deformed to provide the pre-|oad between said
second portion of said contact and said second term nal. 07 0CT 2002
47 18. Apparatus for electrically interconnecting a first termnal to a
second terminal, wherein the first terfPnal is spaced a di stance fromthe
second termnal, conprising: (a) an elastomeric elenment having a first
surface and a second surface, wherein said first surface and said second
surface are | ocated on opposing sides of said elastoneric elenent, said

el astoneric, el enent. further_ having a co bac%lgeceivi g slot forned bﬁtmeen
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perm t nmoyepeNL, Of gsai drg@nt-agikacdnd Al doht{vle Hr EVEMING JTRANSE the

substantially preventing the first surface of said elastoneric elenent from

def or mi ng-gMByct r @icpai foseLOnd 7BUré acee ©f thai et drsd opekitd onl enenthe
contact 48c to also move laterally relative to the
corresponding printed circuit board terminal 46c. This is
shown by contact 92 of Figure 5, shown in dashed lines. As
such, the wiping action between the second portion of the
contact 48c and the printed circuit board terminal 46c is
enhanced. It is contemplated that the lower portion 82 of the
contact 48c may engage the contact stop portion 78 immediately
upon engagement of the contact 48c by the device lead 42c. 1In
this configuration, only the second mode of operation may be
utilized. 1In either mode, separating portion 80 may provide
a pre-load to bias the contact against the corresponding
printed circuit board terminal 46c, as described above.

With reference to Figure 6, it is contemplated that each
of the number of contacts may be orientated in a predetermined
direction relative to the elastomeric element. In a preferred
embodiment, a first portion of the number of contacts 48c, 48d
are orientated in first direction relative to the elastomeric

element 50, and a second portion of the number of contacts

100a, 100b are orientated in a second direction relative to



07 0 CT 2002 48 19. Apparatus according to claim 18 further conprising
second preventing means positioned along at |east a portion of sai d)p@€bilfl
surface of said elastoneric elenment for substantially preventing said
second surface of said elastoneric elenment fromdeform ng away from said
first surface. 20. Apparatus according to claim 18 wherein said contact

i ncludes a head portion and a tail por?ion, wherein said head portion
engages the first surface of said elastoneric elenent and said tail portion
engages the second surface of said elastoneric elenent. 21. Apparatus
according to claim20 wherein said head portion of said contact extends in
a first lateral direction and said tail portion of said contact extends in
a second eral, (i i I akuUs HRGGPr di 0;¢Gl ai e N

sai d head£g%rfﬁgﬁq§% §é?ge%%f ”€g??i§% % sal d cgﬁ?%cﬁgéxfgﬁﬁ%ﬁggiﬁqrst
lateral dipest b@Nthd3nuMPRar 8F USoRELOE 8limy (e Gl aldR Zeld e leRiik ntaitd drai |
portion of said contact includes a hooked 'shaped portion. 07 0CT 2002
49 24. Appalattiseacedr dify k0aghkamer2d Wieswemtsa M, t ai Acpordimglyf waid
contact includes a laterally extending portion. 25. Apparatus according to
claim 22 shteetrdsdiidstont@et of nebndesta Ba&8dk 148r poayi engeyeendifiig sway
fromsaid head of said contact and along the first surface of said

el ast oner etdel &f2nof Rhe Appresposding ddeteibaddy, ivitiere amectiacerd fir st
termnal to a second termnal, wherein the first termnal is spaced a

di st ance #seepntheoweebmpntaat nal0laodPObsinay: epargant ke dpramitie sdldarent ,

said elastoneric element having: i. a first surface and a second surface,
wher ei n t h84fPf sthe rarrespant Mg devdeed LsadpaceTheee | MRATN DIF BPHFSS ng
sides of said elastoneric elenment; _ii. a cpntact receiving slot forned

bet ween sBPUPEFr TeYs RUYEE G Sl SeRbRBIRGr £SEEOHr thatd ddistsibmbas

el ement ; the forces involved, and centers the device 28 relative to the

interconnect device 40.

Also with reference to Figure 6, the alignment plate 54
may have a number of terminal alignment slots 76c, 76d formed
therein for aligning the device 1leads 42c¢, 42d to the
corresponding contacts 48c, 48d. It is contemplated that the
alignment plate 54 may include both gross alignment features
110 and finer alignment features 76c, 76d. The gross
alignment features 110 may direct the edges of a device

‘ package 38 to the proper position. The finer alignment
features 76c, 76d may direct the individual device leads 42c,
42d to align with the appropriate contacts 48c, 48d.

Referring to Figure 7, the finer alignment features may
include a key-hole shape alignment slot. The key-hole shaped
alignment slots may have a narrow portion 112 and a through-
hole portion 114. The dimensions of the narrow portion 112
may be such that the corresponding device lead (not shown)

cannot pass therethrough. The dimensions of the through-hole



iii. an opening formed in said second surface of said el astomeric elln@k 2002
sai d opening positioned a predeterm ned di stance from said contact
receiving slot such that a separating portion of said el astoneric el enent
separ at es 07 0 CT 2002 50 said opening fromsaid contact receiving
slot; and (b) a contact received wthin said contact receiving slot, said
contact having a first portion for engagenent by the first termnal, a
second portion for engagenent of the second termnal, a head portion for
engagenent of said first surface of the elastoneric elenent, and a tail
portion positioned in said opening; ' (c) whereby, as said first portion is
engaged by the first termnal, said elastoneric elenent deforns to perm:t

novenent of said contact. 27. par at accordi nq to, cl ai 2% wherein said
first porRYOMM bt dMviactys %@353: Vﬁ?&pgﬁagﬁcﬁnta?ats 8¥n§aF8ngoose

k sh d first ti i d by the first.t 1 hal j
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claim 26 erefn said tail portion conprises a hock portion, proximate said

second porda@®n(n&tckhehing iat daasianidrdl Bf eidedeparehengnpoeti dackf said
el astoneric elenent. 30. Apparatus according to claim 26 wherein said
second portion of the corresponding contact 116. The proper
alignment of the device lead and the corresponding contact 116
may protect both the device lead and the contact 116 from
damage during engagement.

With reference to Figure 8, and in an alternative
embodiment, it is contemplated that more than one device lead
may be interconnected to a single printed circuit board
terminal. In the illustrative embodiment, a first contact 120
may interconnect a first device lead 122 to a printed circuit
board terminal 124. Similarly, a second contact 126 may
interconnect a second device lead 128 to the same printed
circuit board terminal 124. In this embodiment, contact 126
is positioned behind contact 120, and both share a common
separating portion 130 of elastomeric element 50.

Figure 9a shows an embodiment that is related to the
embodiment shown in Figure 8. In this embodiment, more than
one printed circuit board terminal may be interconnected to a
single device lead. That is, a first contact 140 may

interconnect a first printed circuit board terminal 142 to a

device lead 144. Similarly, a second contact 148 may



termnal conprises a viain a printed circuit board. 31. Apparatus
according to claim26 wherein said contact receiving slot extends af)pmg7asn?
axis that is substantially perpendicular to said first and second surfaces
of said elastoneric elenent. 32. Apparatus according to claim31 wherein
said first and second term nals are positioned along said axis. 33.

Appar atus according to claim 32 wherein the first termnal conprises a
device | ead. 34. Apparatus according t&#&l ai m 33 wherein the second

term nal conprises a printed circuit board pad. 35. Apparatus for
electrically interconnecting a first termnal to a second term nal, wherein

first .termnal i i fran d |
the first ;termnal i§ ipg&?gn&t fﬁ%&%: uré:lmf% rh]cge::?vﬁ%%'l 14@' %gﬁlk% spme

conpri sing: (&) a housing positione ween I'rst termn

OCT 2002 mggvtil%% sgegpd hgym nahﬁ%ﬁ@%f&ﬂ&aﬂ%@g ac&RPhEET T£6EI M ng

slot for therein; (b) an elastomeric elenment positioned substantially
paral l el t@sSaiidnRAUSHBEindai SoftASLONE 8 C HEMFRAkelsNCiHdi 88 dppisftid St

surface and a second surface, wherein the first surface and the second

surface adérlketdlond gelappoei ngosi destattsaldsel astpnether ¢l eawdt ;with
reference to Figure 9b, contacts 140 and 148 engage opposing
sides of device lead 144, as shown. This embodiment may be
particularly useful for performing Kelvin type and other
related testing of integrated circuits.

Figure 10 is an assembly diagram for the preferred
embodiment of the present invention. First, the elastomeric
element 50 is loaded with a number of contacts. This may be
accomplished by inserting each contact into a corresponding
contact receiving slot; providing the head of the contact
against the top surface of the elastomeric element; and
inserting the tail of the contact into the corresponding
opening. It is contemplated that the contact may be pulled
toward the second surface of the elastomeric element, thereby
depressing the first surface of the elastomeric element with
the head of the contact. The contact may be released once the
tail of the contact is positioned in the opening. This latter
step may retain the position of the contacts relative to the
elastomeric element. Alternatively, it is recognized that the
tail of the contact may be inserted into the opening before
providing the head of the contact against the first surface of

the elastomeric element.

After the elastomeric sheet 50 is loaded with the number



ii. a contact receiving slot fornmed between said first surface and %ﬁbﬁi
second surface of said elastoneric elenent, and in general alignneﬂt . NW
said contact receiving slot of said housing; iii. an opening fornmed in said
second surface of said elastomeric elenment, said opening positioned a
predeterm ned di stance fromsaid contact receiving slot such that a
separating portion of said elastoneric%g enent separates said opening from
said contact receiving slot; and (c) a“ontact received within said contact
receiving slot of said housing and said contact receiving slot of said

el astoneric elenent, said contact having a first portion for engagenent by

the firstokerpaalea S350 D0CAT N, L 0bnERORORIRI: oo Lhe Sa6RAM digm nal

S
a head poriion engag Sment sai Irst surface, and a tail portion o]
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portion is engage first termnal, said elastoneric el emént deforns

to perm tRRYers pﬁtéﬁ&r ceBbacds BRe ARREIHUSsACHAKAiNY Eorskai M35
wherein said contact is relatively rigid. ' 37. Apparatus according to

clai m 36 wbeeptntiai d1hstehepOtt EhBelf 592 dscehbant. | Fugadse newntaaped
such that as said goose neck shaped first portion is engaged by the first
term nal , reaeflvéhgstsdrers ¢ (ehewrntgetedoaisy andtag Wei pycadidesh bocuwhe
between the first termnal and said first portion. 39. Apparatus according
to cl ai m Bdusthiegebd wheéxkimitheordnioactommdisesng sloptks pore iion, gemrexelmat e
said second portion, encircling at least part of said separating portion of
sai d el asabhegninent| ehehtthe contact receiving slots of the elastomeric

sheet 50. Similarly, the alignment plate 54 may include

alignment slots that are in general alignment with the number

of contacts.

The alignment plate 54 and the housing 52 may be attached

by screws 155 or other means. Alignment pins 151 may be

provided to help properly align the alignment plate 54 and the

housing 52. The entire assembly 125 may then be placed on a

printed circuit board (not shown). It is contemplated that

assembly alignment pins (not shown) may be used to help align

the assembly 125 and the printed circuit board. A device 38

may then be positioned such that the gross alignment features

110 of the alignment plate direct the device 38 to a proper

position. Thereafter, the leads of the device 38 may enter

the finer alignment slots of the alignment plate, and engage

the corresponding contacts.

It is recognized that the assembly 125 may be dismantled
by simply reversing the above process. Further, the contacts

may be easily replaced either individually or in a fully

loaded elastomeric sheet.



40. Apparatus according to claim35 wherein said housing includes B7 O5A802¢
stop portion for engaging said contact as said elastoneric el enent deforns,
causi ng said second portion of said contact to nove in a lateral direction
across the second term nal. 07 0 CT 2002 54 41. Apparatus according to
claim 37 wherein said housing includes a contact stop portion for engagi ng
said contact as said elastoneric el enent deforns, such that as said goose
neck shaped first portion is engaged bfckhe first termnal, said

el astonmeric el enment deforns and a w ping action occurs between the first
term nal and sai d goose neck shaped first portion, and a w ping action

occurs bet weeny saiuh, sEEONMs AL | PE-Ohn 52k €08t acheandsbhB1§EG0RdiEepni nal .
42. Apparatus according to claimd4l Wherein said w ping action between the

first terdansdransssaids gpose teek soapedl 41 pséfporédoambaadmeatd whpi ng
action between said second portion of said contact and the second term nal,

are in digegdmiong @PAG pMacedt 8akbytper pendiprilrtfedixdrcdit bapdr ahds
according to claim35 wherein said housing is positioned between said

el ast omerilge et eneatt andreheyctecopiiéwedi hal théd pridppat atiiscactobdand to
cl aim 35 wherein said housing includes a renovable portion. 45. Apparatus
accor di ngtexmihal sn 44 whereiyn shlowcone acemoeadi @ndgos| vepdhcemedthodisi ng
is in said renovabl e portion. 07 0 CT 2002 55 46. Apparatus according

to cl ai mi3%e waesemblyt 12aswidhowtt | bhovingaispliderst asdr fdaadinsat e
el astomer elenment is coated with a material that has djfferent elastoneric
char act erpBnad (Hair e borgst-onBrrbherenthe £724 2 Hppgat ¢S hradom@vyngcto
claim 35 wherein _aﬁ | east. a porti on}ﬁgf sai g second surface of ,gai g
el ast omerd®| nERt-Site e TR Wt SCHatEr PEPTERat i%er ehteel 48F8nmeric
char act er'%%ti cs,than . the el astoner el ement. 48, .?A;\?Dpar a% for .%I. ectzri cally
i nt er conneteT na:}%? fiaP?jtvet EPAERAN o Y BEEENSL T et Fhal , “Whér ef'n"tRe“FPr st
termnal is,SPRCSH Aol AR T A ANG S&eeRd ke BbRRL: SR %and
reduces the need for maintenance.
Figure 11 shows an alternative embodiment of the housing
of the present invention. The embodiment is generally shown
at 200, and is similar to the embodiments shown in, for
example, Figures 1-2, 6, 8 and 10. However, the housing 204
includes a removable portion 206 that is removable from the
remainder cof the housing 204. In the illustrative embodiment,
the removable portion 206 engages the housing 204 at locations
212A and 212B as shown. An elastomeric sheet 208 may be
provided between the removable portion 206 and the alignment
plate 202, and held in position thereby. It is contemplated
that the removable portion may include a number of slots 210
as shown. It should be recognized that slot 210 is not shown
to scale, but has been enlarged for illustrative purposes.

In the above configuration, the interconnect apparatus

200 is rendered modular, and the removable portion 206 and/or



(a) a housing positioned between the first termnal and the second
termnal, said housing having a contact receiving slot formed the&iQtT 2002)
an elastoneric elenent positioned substantially parallel to said housing,
said elastoneric element including: i. a first surface and a second
surface, wherein the first surface and the second surface axe | ocated on
opposi ng sides of said elastoneric elenent; ii. a contact receiving sl ot
fornmed between said first surface and $&i d second surface of said

el astoneric elenent, and in general alignnment with said contact receiving
slot in said 07 0 CT 2002 56 housing; iii. an opening forned in said
second surface_of said elastoneric elenent, said o ening ositioned a

pr edet er n¥hededpstanesier 6heshi d 8omeac e SIIIN IR &1 BF SEEHIPﬁﬁﬁbéG'

separating portjon of said elastoneric el enent separates said opgening from
sai d cont2@PeRetRy vPRg tsh%t?o’(‘?%‘?‘}r%tb%’ht gt T eFTRUCRI (i ngirﬁfﬁy cBgt act

i vi | pt of id i d ' tact i Vi | ot i,d
Cl ast ormer{SVERehehD. Peai P act FRCTTRLE. FEFSY PO (RA o chghgBitnt by
the T1rstet LILNAL -2 REEONT 0BOr 100 nhOL 2R Pledgonecopdytgem nal
a head portion Tor engagenent  of 8ara% PSP sur ace, and a tall pbrtion

posi ti on%wﬁgﬁp op?gitigg;%%d A1dbwAne AL t Rle@8 1P0Sht L2BEHnect

subst ant paral |l e housi ng and adj acent the first term nal

said al | gppnta patsohaxbngen usgamadh @l ety sotalorgrd, L hRegkan! or

aligning the first termnal to said contact; (e) whereby, as the first
termnal éscrofidite ivi0l &PagERIL Vst Ragaldctaakast difZedeht AbBate

al i gnnent sl ot substantially aligns the first termnal to said contact, and

as the fireiddt®sdl padirubseqtenhly £NPRGAS Gaitthes ellzatiomeddidd stleast @8Eri C

el ement deforns to permt novenent of said contact. 07 0 CT 20D2 57 49.

Appar at usbé oboeledt ricakhy indrenedieecpormgiennd®iber which may aid in
contact insertion and still maintain the replaceability of the
contacts and the elastomeric sheet.

With reference to Figure 12, another embodiment of the
present invention is shown wherein the second portion of the
contact engages a via or through-hole in a printed circuit
board. In the illustrative embodiment, a housing is not
provided between the elastomeric sheet 168 and a corresponding
printed circuit board 164. However, it is recognized that a
housing may be provided as shown in, for example, Figures 1-2,

6 and 8.

In this configuration, the second portion 170 of the
contact 162 may engage the top portion of a via 166 or
through-hole. Thus, printed circuit board pads are not
required. It is contemplated that the second portion 170 of
the contact may rotate or pivot on the top portion of the via

or through-hole, and provide a wiping action thereto.

Further, it is contemplated that the via 166 may be filled or



of first termnals to a nunber of second term nals, wherein the ngﬁﬁr ﬁf
first termnals are spaced a distance fromthe nunber of second 'ﬂg
conprising: (a) a housing positioned between the nunber of first termnals
and the nunber of second term nals, said housing having a nunber of contact
receiving slots fornmed therein; (b) an elastoneric el enent positioned
substantially parallel to said housing, said elastoneric el enment including:
i. afirst surface and a second surfacé? wherein the first surface and the
second surface are | ocated on opposing sides of said elastoneric el enent;
ii. a nunber of contact receiving slots fornmed between said first surface
and said second surface of said elastoneric el enent, and in general

al i gnmentt ¥l &di d nunber of contact receiving slots in said housing; iii.

o Qurber o obeni [ LI, 0,500 eacond Lacs oh g7 g BLErLamgel
6 LD 4O accou espond i ong ol ol RS, SAM gElofecnivigg ol ot
separate<u¥£§§ i iﬁ& gg%aQ%sS@hdtﬂgnq%Eéybéy%gyﬂuﬁ%v1ce. In this
configuration, the device may be tested with the interconnect
device 160 interposed between the device and the printed
circuit board. Thereafter, the interconnect device may be
removed from the printed circuit board, and the device may be
connected directly to the printed circuit board. This may
enable the device to be tested in conjunction with a
functional printed circuit board, and under normal operating
conditions.

Figure 13 is a partial cross-sectional side elevational
view of yet another embodiment of the present invention in a
rest position. The embodiment is generally shown at 230, and
is similar to the embodiment shown in Figure 2 but the tail
portions of the contacts, for example tail portion 232 of
contact 228, are positioned below the corresponding head
portions. Thus, the contact are generally "C" shape, with the
elastomeric element 236 positioned between the head and tail
portions thereof.

Referring to Figure 14, as the device leads engage the
corresponding goose-necked shaped portions of the contacts,
the contacts may rotate about a predetermined axis. As
described with reference to Figures 2-3, a wiping action may

result between the device terminals and the corresponding



07 0 CT 2002 58 from correspondi ng ones of said nunber of contaﬁg
receiving slots; (c) a nunber of contacts wherein each of said nu 102
contacts is received within a correspondi ng one of said nunber of contact
receiving slots of said housing and said nunber of contact receiving slots
of said elastoneric el enent, each of said nunmber of contacts having a first
portion for engagenent by a correspondi ng one of the nunber of first
termnals, a second portion for engagedent of a corresponding one of the
nunber of second termnals, a head portion for engagenent of said first
surface of said elastoneric elenent, and a taiI portion positioned in said
correspondi

f d f. I I
posi ti oned® Qgﬁgfqgﬁ Fgfﬁélh?g?gb%[&r%ﬁ?%%gpé ‘?né’ g‘?’r)(f 4 gclen %‘ ; ate
f first t I d I te h I
ARG 20t S S ga“'%é@% BT e
term nal snégtgg ccyzrsespolg |ngtgﬂ% Of%sr%i;h? ;{ of . S Af, ,t%e) \mereby

as the nu flrst termnal’s are I'nf0 engagenen h sa

nunber of 600LAGHAq <A1 4IRS Of-derin 08l Al kyaBHa 1l Ot 3 SURSLANG a"y

align eac e nu rst termnals to sal COI’I’ESpOI’] I ng one of

sai d numbe 4t cCORY acts, a@NM A 4N WM Rinddt SteHEHBNA 5y Subsamyent |y

engage said nunber of contacts, said elastoneric element deforms to perm t

novenment pE Sed gk 4R 9ficEORAG! Sthe Gak10 Foft 2002 25D 58ngApear alhes
according to claim49 wherein said head portion of a first one of the

nunmber of heastiagts engageg saukifnd stthslr tad@ oposdlidnel 232 0nes i & ldlgarent
proxi mate an adj acent opening in the elastoneric elenent that receives a
tail portleteohlaysecamnssortheofcdhee spomiingf prontadt sirbhitAfeameined
according to claim50 wherein said adjacent opening provides an el astoneric
def or mat i 833r eghdnpitovitlheaetvapiogerct iohetbrrebegwieerhat as a
corresponding first term nal engages said first one of the nunber of
contacts, ther BegaBagsitip shatl hpadtponsi ?f othsai'€ 't i sBapPeAe comtasd snunber
of contacts to deformsaid elastoneric el ement proxi mte said adjacent

openi ng, €3FEPECPRtAEL RS sorsRERcaddmenBRed; E%E%ﬁi“-?te% highsp &edsido said

el astoneric .
interconnection system may be achieved. That 1is, the "C"

shaped contacts may require less lateral spacing than the "S"
shaped contacts described with reference to Figure 1.

Figure 15 is a partial cross-sectional side elevational
view similar to Figures 13-14. However, an opening, for
example opening 240, is formed in the lower surface of the
elastomeric element 244 for selected contacts. The opening
240 may be adapted to receive the tail portion 242 of the "C"
shaped contact, as shown. The opening 240 may be a recess
having a predetermined depth, or a through hole extending
between the first surface and the second surface of the
elastomeric element. In a preferred embodiment, the opening
240 is a through-hole that extends substantially parallel to
the contact receiving slot. Further, the elastomeric element

244 may include a top layer 246 and a bottom layer 248,



def ormati on region. 52. Apparatus according to claim49 wherein eaglf, @1 2002
sai d nunber of contacts are orientated in a predeterm ned direction
relative to said elastoneric elenment. 53. Apparatus according to claim52
wherein a first portion of said nunber of contacts are orientated in first
direction relative to said elastoneric elenent, and a second portion of
said nunber of contacts are orientated in a second direction relative to
said el astoneric el enment. 07 0CT Zf02 60 54. Apparatus according to
cl ai m49 wherein said nunber of contacts are relatively rigid. 55.
Apparatus according to claim49 wherein a first contact interconnects a
first one of the nunber of first termnals to a first one of the nunber of
second tel’"’%iel’r‘z%lé‘, thed oRe8dBENd4 Lokt aEPrPed ekt dHE AL P L 3V 951240 e a5 t he
nunber of first termnal s to a second one of the nunber of second

t er i nal s 3"& ™ Apparat us according to claim49 wherein a first contact

| nt er connects first one of, the nunb

of the nunber B SBEF PG itfaris p&ﬁgge‘}%g‘@]@)l%g%E% rg@gﬂ&%ﬁ% gne

seeond onh, e Bty Ut S 0% etk 138, LT B0 Skl
opening 240 is positioned a predetermined distance from
contact receiving slot 238. Accordingly, a number of
separating portions are provided between each opening and each
contact receiving slot. For example, separating portion 250
separates opening 240 from contact receiving slot 238.
Separating portion 250 may provide a pre-load to bias the tail
portion 242 of the contact against the corresponding printed
circuit board terminal 252.

Figure 16A is cross-sectional view taken along line 16-16
of Figure 15, showing the contact 245 in an unactuated state.
The contact is shown at 245. The head portion 253 of the
contact 245 may engage the top layer 246 of the elastomeric
element 244, and the tail 255 portion may be positioned in
opening 251, as shown. In the exemplary embodiment, the tail
portion 255 does not occupy the entire opening 251, but rather
leaves a deformation region just below the top layer.

Figure 16B is cross-sectional view taken along line 16-16
of Figure 15, showing the contact in an actuated state. Upon
actuation, the contact 245 may be pressed against the top
layer 247, and may deform the top layer 247 in a downward

direction, as shown at 257. Because a deformation region is

provided just below the top layer 247, as discussed above, the



el ement, conprising the steps of: (a) providing a contact having & h8&u2002
portion, a tail portion and a body portion; (b) providing an el astoneric

el enent having a first and a second surface, said elastoneric el enent
having a contact receiving slot extending through said el astoneric el enent
fromsaid first surface to said second surface, said elastoneric el enent
further having an opening in the second surface of the 07 0CT 2002 61
el astoneric el ement, said opening posi?ﬁoned adj acent said contact
receiving slot such that a separating portion of said elastoneric el enent
separates at least the lower portion of the contact receiving slot and said
opening; (c) inserting the contact into the contact receiving slot (d)
provi di ngteRelaras 247 the pormiktedd mafame #ﬂtr%tt@rqpfdé-rtﬁ t

el astoneric elenent; and (e).,insertin the tgk ih contact into said
openi ng. §BOWR et RBYS ad@dt diRgreasel ahe RREF A ;¥EQHﬁﬂﬁtP hgtdeep (e)
further es the si of Illng the contact toward the second surface
of said e? @F RBPF ECef ﬁgﬁ éreby depressing first surface of the

| ast | erent h.the h th t d_rel t;h tact
once the tail GFSCRE bonthct PEorhataPioBRonFRY COM CHAE 4 S BiGaRae

ol ast omor D408 SEoRSOE: ' ke Bk €8 e 3 %é?ﬁ%% hor Sonpr. si ng
the step ghob@RRahtNI-oheRst(3hollL qual (23 Witide B 1f SRAkAGES are
provided in said elastoneric el ement thereby resulting in a | oaded

el astonerpeggkeMeNt put @he @817 g% on 18 of contact 10 is replaced
with a lower laterally extending portion 302. The lower
laterally extending portion 302 may extend substantially
parallel to the elastomeric element 306 for a predetermined
distance "d". The top portion of the lower laterally
extending portion 302 may engage the lower surface of the
elastomeric element 306, as shown.

As a device lead 308 engages the goose neck shaped
portion 310 of the contact 300, the head portion 312 may be
pressed into the top surface of the elastomeric element 306.
The force between the device lead 308 and the goose neck
shaped portion 310 is in a downward-lateral direction as shown
by force vector 314. The downward-lateral force between the
device lead 308 and the contact 300 may urge the contact to
rotate about an axis, thereby causing the lower laterally
extending portion 302 to press against the lower surface of
the elastomeric element 306, It is contemplated that the
length of the lower laterally extending portion 302, as

illustrated by distance "d", may be varied to provide the

desired compression characteristics of the contacting system.



62 60. A nethod according to claimb59 further conprising the step of
sandwi chi ng the | oaded el astoneric el enent between a housi ng and an 07 0CT 2002
alignnment plate. 61. A nethod for nounting a contact in an el astoneric

el ement, conprising the steps of: (a) providing a contact having a head
portion, a tail portion and a body portion; (b) providing an el astoneric

el emrent having a first and a second surface, said elastoneric el enent
havi ng a contact receiving slot extendi t hrough said el astoneric el enent
fromsaid first surface to said second surface, said elastoneric el enent
further having an opening in the second surface of the elastoneric el enent,
sai d openi ng positioned adjacent said contact receiving slot such that a
separ ati ng portlmom pfefairded asbodemeotel enealigepanttpsabe Bbshay Hee | owner
portion of the contact receiving slot and said opening; (c) inserting the
cont act i pos itthensshtakeng ethee viop stofacedpfi tber il tanenig |elgmame
contact into said opening; and (e) providing the head of the contact

agai nst t RO, rast shawmace Tofe tHd aaimesttopdiaite &1dmmay replp prrstentd the
according to claim 61 wherein said providing step (e) further |ncludes the
step of pHAn syrEpee of Yhe a2 ap LameEx i63 edGREAS 3Bé\NﬁFamtqil%f‘PF1P%‘t‘9§}ﬁ3éce of
said el astoneric elenent, thereby degressing the,secggg sgrface of said

el ast oner iFE 98 &Ment-OWieFh 1phETRALY BXTEREIRGMRAEELCRNA0E &P dHhFIHETont act

one, he D, oadle, CamLacs pasisoned age netbhe Lo SUlace ol the
surface and 3econG iy 3683 Has3¥ad Pl Qo1 Pre-10ad between
the lower laterally extending portion 302 and a printed
circuit board pad or terminal (not shown). This may
increasing the effectiveness of any wiping action between the
contact 300 and the printed circuit board pad or terminal.
Figure 18 is a partial cross-sectional side elevational
view of an embodiment similar to that shown in Figures 13-15.
However, the device lead 328 contacts a front face 530 of the
contact 332, rather than the goose neck shaped portion.
During actuation, this may result in a downward-lateral force
toward the left, as shown by force vector 334. This may urge
the head portion 342 of contact 332 to press against the top
surface of the elastomeric element 336, as shown. Further,
the downward-lateral force may urge the back portion 344 of
the contact 332 against the left lateral surface 338 of the
contact receiving slot 346 formed in the elastomeric element
336. Thus, during actuation, the contact 332 may slide in a
leftward direction, thereby providing a wiping action between
the contact 332 and a corresponding printed circuit board pad

or terminal (not shown).
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Figure 20 is a partial cross-sectional side elevational

view of an embodiment similar to that shown in Figure 17, with

a PGA type pin 370 engaging the goose necked shaped portion
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downward-lateral force thereto as shown by force arrow 408.
The actuation of the contact 400 is similar to that discussed
with reference to Figures 17 and 20.
Figure 22 is a partial cross-sectional side elevational
2 view of an embodiment similar to that shown in Figures 17 and
18, with a pad structure 420 contacting a top portion 422 of
the contact, as shown. The top portion 422 of the contact is
formed between the goose neck shaped portion 426 and the front
facing portion 424 of the contact 300.

Because the top portion 422 is laterally offset from the
center of the contact 300, the contact may tend to rotate
about an axis and cause the lower laterally extending portion
302 to exert an upward force on the lower surface of the
elastomeric element 306. However, as with the embodiments

shown in Figures 17 and 20, an alignment plate 318 may be

positioned along the top surface of the elastomeric element
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306, as shown. The alignment plate 318 may help prevent the
top surface of the elastomeric element 306 from deforming away
from the lower laterally extending portion 302 of the contact
300. Thus, during actuation of the contact 300, the alignment
plate 318 may help maintain and control the pre-load between
the lower laterally extending portion 302 and a printed
circuit board pad or terminal (not shown). This may increase
the effectiveness of the wiping action between the contact and
the printed circuit board pad or terminal.

Figure 23 is a partial cross-sectional side elevational
view of an embodiment similar to that shown in Figure 2-6 and
11, showing illustrative force vectors. Both in the at rest
position and during actuation of the contact 442, the
separating portion 452 may provide a pre-load force between
the lower portion 454 of the contact 442 and a corresponding
printed ciréuit board pad or terminal (not shown). To improve
and control the pre-load force, and as discussed above, an
alignment plate 456 may be positioned above the separating
portion 452 to limit the upward deformation of the elastomeric
element away from the printed circuit board terminal.

The device lead 440 may be initially moved in a downward
direction toward the contact 442, as shown by force arrow 444.
Upon engagement with the goose neck shaped portion 441 of the
contact 442, the device lead 440 may exert a downward-lateral
force on the contact 442, as shown by force vector 445. This

contact point may provided an enhanced wiping action between
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the device lead 440 and the contact 442.

As indicated above, the head portion 446 of the contact
442 may exerts a force on the top surface of the elastomeric
element 448, as shown by force arrow 450. The top surface of
the elastomeric element 448 may deform to permit movement of
the contact. At the same time, the separating portion 452 may
maintain a pre-load between the lower portion 454 of the
contact 442 and the corresponding printed circuit board
terminal (not shown). Because the lower portion 454 of the
contact remains engaged with a corresponding printed circuit
board pad, the contact may move substantially about an axis.
As a result, the lower portion of the contact 454 may provide
a wiping action to the corresponding printed circuit board
pad. The pre-load provided by the separating portion 452 and
the alignment plate 456 may provide a measure of control over
the wiping action, and may maintain a good electrical and
mechanical connection between the contact 442 and the printed

; circuit board terminal during the entire actuation cycle of
the contact 442.

Figure 24 is a partial cross-sectional side elevational
view of an embodiment similar to that shown in Figure 23, with
the tail portion 460 of the contact 458 in direct engagement
with the lower surface of the elastomeric element 462. Unlike
the embodiments shown in Figures 2-3, for example, the
elastomeric element 462 may not include an opening to receive

the tail portion 460 of the contact 458. Rather, the tail
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portion 460 of the contact may actually engage and deform the
lower surface of the elastomeric element 462 in a rest
position.

As indicated above, and to help control the movement of
the contact 458, an alignment plate 470 may be positiocned to
engage the top surface of the elastomeric element 462. The
alignment plate 470 may limit the upward deformation of the
elastomeric element 462 away from the printed circuit board
terminal (not shown). This may help to stabilize the pre-load
force between the lower portion 460 of the contact 458 and the
corresponding printed circuit board terminal. The pre-load
force may help improve and control the wiping action provided
therebetween.

In the exemplary embodiment, an opening 471 may be
provided in the top surface of the elastomeric element 462, as
shown. The opening 471 may provide a deformation region for
the upward deformation of the elastomeric element 462, This

may increase the mechanical lifetime of the elastomeric

element 462.

Figure 25 is cross-sectional view taken along line 25-25
of Figure 24, showing the contact in an unactuated state.
Unlike the embodiments shown in Figures 2-3, for example, the
elastomeric element 462 may not include an opening to receive
the tail portion 460 of the contact 458. Rather, the tail
portion 460 of the contact may directly engage and deform the

lower surface of the elastomeric element 462 in a rest
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position. In an illustrative embodiment, and to improve the
mechanical lifetime of the elastomeric element 462, an opening
471 may be provided in the top surface of the elastomeric
element 462, as shown. The opening 471 may provide a
deformation region for the upward deformation of the
elastomeric element 462. This may increase the mechanical
lifetime of the elastomeric element 462.

Figure 26 is a partial cross-sectional side elevational
view of an embodiment similar to that shown in Figure 18, with
a pad structure 500 contacting a top portion 502 of the
contact 332. The top portion 502 of the contact 332 is formed
between the goose neck shaped portion 504 and the front facing
portion 506 of the contact 332.

Numerous characteristics and advantages of the invention
have been set forth in the foregoing description. It will be
understood, of course, that this disclosure is, in many
respects, only illustrative. Changes can be made in details,
particularly in matters of shape, size, and arrangement of
parts without exceeding the scope of the invention. The

invention‘s scope is defined in the language in which the

appended claims are expressed.
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WHAT IS CLAIMED IS:

1. Apparatus for electrically interconnecting a first
terminal to a second terminal, wherein the first terminal is
spaced a distance from the second terminal, comprising:

(a) a contact having a first portion for engagement by
the first terminal and a second portion for engagement of the
second terminal; and

(b) pre-load means for providing a pre-load between the
second portion of said contact and said second terminal, said
pre-load means providing a pre-load even when said first

portion of said contact is not engaged by said first terminal.

2. Apparatus according to claim 1 wherein said pre-load

means comprises an elastomeric element.

3. Apparatus according to «claim 2 wherein said
elastomeric element is compressed and deformed even when said
first portion of said contact is not engaged by said first

terminal.

4. Apparatus according to «claim 3 wherein said
elastomeric element engages a first side of said second
portion of said contact, and said second terminal engages a

second side of said second portion of said contact.
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5. Apparatus according to claim 4 wherein said first
side and said second side of said second portion of said
contact are on opposing sides of said second portion of said

contact.

6. Apparatus according to <claim 5 wherein said
elastomeric element has a first surface and a second surface,
wherein said first surface and said second surface are on

opposing sides of said elastomeric element.

7. Apparatus according to claim 6 wherein said second
surface of said elastomeric element engages said first side of

said second portion of said contact.

8. Apparatus according to claim 7 wherein said second
surface of said elastomeric element is compressed and deformed
by said contact even when said first portion of said contact

is not engaged by said first terminal.

9. Apparatus according to claim 8 wherein said first
surface of said elastomeric element engages an alignment
plate, wherein the alignment plate substantially prevents the
first surface of said elastomeric element from deforming away

from said second terminal.
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10. Apparatus according to claim 6 wherein said contact
includes a head portion and a tail portion, said head portion
engaging the first surface of said elastomeric element and
said tail portion engaging said second surface of said

elastomeric element.

11. Apparatus according to claim 10 wherein said head
portion of said contact extends in a first lateral direction
and said tail portion of said contact extends in a second

lateral direction.

12. Apparatus according to claim 10 wherein said head
portion and said tail portion of said contact extend in a

first lateral direction.

13. Apparatus according to claim 11 wherein said tail

portion of said contact includes a hooked shaped portion.

14. Apparatus according to claim 11 wherein said tail
portion of said contact includes a laterally extending

portion.

15. Apparatus according to claim 11 wherein said contact
includes a back leg portion extending away from said head of
said contact and along the first surface of said elastomeric

element.
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16. Apparatus for electrically interconnecting a first
terminal to a second terminal, wherein the first terminal is
spaced a distance from the second terminal, comprising:

(a) an elastomeric element having a first surface and a
second surface, wherein said first surface and said second
surface are located on opposing sides of said elastomeric
element, said elastomeric element further having a contact
receiving slot formed between said first surface and said
second surface of said elastomeric element;

(b) a contact received within said contact receiving
slot of said elastomeric element, said contact having a first
portion for engagement by the first terminal and a second
portion for engagement of the second terminal; and

(c) said elastomeric element engaging said contact such
that a pre-locad is provided between said second portion of
said contact and said second terminal, even when said first

portion of said contact is not engaged by said first terminal.

17. Apparatus according to claim 16 wherein said
elastomeric element is deformed to provide the pre-load
between said second portion of said contact and said second

terminal.
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18. Apparatus for electrically interconnecting a first
terminal to a second terminal, wherein the first terminal is
spaced a distance from the second terminal, comprising:

(a) an elastomeric element having a first surface and a
second surface, wherein said first surface and said second
surface are located on opposing sides of said elastomeric
element, said elastomeric element further having a contact
receiving slot formed between said first surface and said
second surface of said elastomeric element;

(b) a contact received within said contact receiving
slot of said elastomeric element, said contact having a first
portion for engagement by the first terminal and a second
portion for engagement of the second terminal; and

(c) first preventing means positioned along at least a
portion of said first surface of said elastomeric element for
substantially preventing at least a portion of said first
surface of said elastomeric element from deforming away from
saild second surface;

(d) whereby, as said first portion is engaged by the
first terminal, said elastomeric element deforms to permit
movement of said contact, and said first preventing means
substantially preventing the first surface of said elastomeric
element from deforming away from said second surface of said

elastomeric element.
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19. Apparatus according to claim 18 further comprising
second preventing means positioned along at least a portion of
said second surface of said elastomeric element for
substantially preventing said second surface of said
elastomeric element from deforming away from said first

surface.

20. Apparatus according to claim 18 wherein said contact
includes a head portion and a tail portion, wherein said head
portion engages the first surface of said elastomeric element
and said tail portion engages the second surface of said

elastomeric element.

21. Apparatus according to claim 20 wherein said head
portion of said contact extends in a first lateral direction
and said tail portion of said contact extends in a second

lateral direction.

22. Apparatus according to claim 20 wherein said head
portion and said tail portion of said contact extend in a

first lateral direction.

23. Apparatus according to claim 21 wherein said tail

portion of said contact includes a hooked shaped portion.

7,001 1,

0%
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24. Apparatus according to claim 21 wherein said tail
portion of said contact 4includes a laterally extending

portion.

25. Apparatus according to claim 22 wherein said contact
includes a back leg portion extending away from said head of
said contact and along the first surface of said elastomeric

element.

26. Apparatus for electrically interconnecting a first
terminal to a second terminal, wherein the first terminal is
spaced a distance from the second terminal, comprising:

(a) an elastomeric element, said elastomeric element
having:

i. a first surface and a second surface, wherein
the first surface and the second surface are
located on oppecsing sides of said elastomeric
element;

ii. a contact receiving slot formed between said
first surface and said second surface of said
elastomeric element;

iii. an opening formed in said second surface of
said elastomeric element, said opening
positioned a predetermined distance from said
contact receiving slot such that a separating

portion of said elastomeric element separates



10["[" 1O0["["!&F nPAO% "["& ()-/!X&F nPAOYR'R'& () -/ =>?@Rr S27 07 0CT 70
$10%& ()-/f10%@& ()- %10%@& ()- 10zz 10zz 10zz!l. "10%z& ()-:! 02
1 109%2z& ()-"}0P17f 10% u&' () -y&m0% u&' ()- 10## 10## 10## $10%H#H& ()-/!
$10%&' ()-/! $10%&' ()-/}oP17f10% u& () - &3ml0% u&' () -

50

said opening from said contact receiving slot;
and
(b) a contact received within said contact receiving
slot, said contact having a first portion for engagement by
the first terminal, a second portion for engagement of the
second terminal, a head portion for engagement of said first
surface of the elastomeric element, and a tail portion
positioned in said opening;
(c) whereby, as said first portion is engaged by the
first terminal, said elastomeric element deforms to permit

movement of said contact.

27. Apparatus according to claim 26 wherein said first
portion of said contact is goose neck shaped such that as said
goose neck shaped first portion is engaged by the first
terminal, said elastomeric element deforms and a wiping action

occurs between the first terminal and sald first portion.

28. Apparatus according to claim 26 wherein said opening
comprises a through-hole formed between said first surface and
said second surface of said elastomeric element, said through-
hole located in substantially in the same plane as defined by

said contact receiving slot.



10uu 10uu 10uu! $10%uu& ()-/! $10%ulu& ()-/!

$10% u-u& ()-/*jklm zI "P17&Y109%& () - 10#u#u 10#u#u 07 0CT 2002
10#u#u! $10%tu#u& () -, ! $10%6ubu& () -, ! $10% ul u&' () -,

1 10% u& ()-| <E@BzXJ<17& 1055 1055! 9%409%%5& ()-/!1J % 0965& ()-/!

%4.09658& ()-/!

9%4.09658& ()-/S1096& ()- BCRU: oMr1! & 10% & ()-!9%0%&' ()-:! 9% 0% ()-: !

1 109%& ()-y10%&' ()-' Y10%&' ()- 1055LMNO 2@ =& 10%

29. Apparatus according to claim 26 wherein said tail
portion comprises a hock portion, proximate said second
portion, encircling at least part of said separating portion

of said elastomeric element.

30. Apparatus according to claim 26 wherein said second

terminal comprises a via in a printed circuit board.

31. Apparatus according to claim 26 wherein said contact
receiving slot extends along an axis that is substantially
perpendicular to said first and second surfaces of said

elastomeric element.

32. Apparatus according to claim 31 wherein said first

and second terminals are positioned along said axis.

33. Apparatus according to claim 32 wherein the first

terminal comprises a device lead.

34. Apparatus according to claim 33 wherein the second

terminal comprises a printed circuit board pad.

35. Apparatus for electrically interconnecting a first
terminal to a second terminal, wherein the first terminal is
spaced a distance from the second terminal, comprising:

(2) a housing positioned between the first terminal and
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the second terminal, said housing having a contact receiving
slot formed therein;

(b) an elastomeric element positioned substantially
parallel to said housing, said elastomeric element including:

i. a first surface and a second surface, wherein
the first surface and the second surface are
located on opposing sides of said elastomeric
element;

ii. a contact receiving slot formed between said
first surface and said second surface of said
elastomeric element, and in general alignment
with sald contact receiving slot of said
housing;

iii. an opening formed in said second surface of
sald elastomeric element, said opening
positioned a predetermined distance from said
contact receiving slot such that a separating

, portion of said elastomeric element separates
said opening from said contact receiving slot;
and

(c) a contact received within said contact receiving slot
of said housing and said contact receiving slot of said
elastomeric element, said contact having a first portion for
engagement by the first terminal, a second portion for
engagement of the second terminal, a head portion for

engagement of said first surface, and a tail portion
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positioned in said opening; and
(d) whereby, as said first portion is engaged by the
first terminal, said elastomeric element deforms to permit

movement of said contact.

36. Apparatus according to claim 35 wherein said contact

is relatively rigid.

37. Apparatus according to claim 36 wherein said first
portion of said contact is goose neck shaped such that as said
goose neck shaped first portion is engaged by the first
terminal, said elastomeric element deforms and a wiping action

occurs between the first terminal and said first portion.

39. Apparatus according to claim 37 wherein said tail
portion comprises a hook portion, proximate said second
portion, encircling at least part of said separating portion

of said elastomeric element.

40. Apparatus according to claim 35 wherein said housing
includes a contact stop portion for engaging said contact as
said elastomeric element deforms, causing said second portion
of said contact to move in a lateral direction across the

second terminal.
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41. Apparatus according to claim 37 wherein said housing
includes a contact stop portion for engaging said contact as
said elastomeric element deforms, such that as said goose neck
shaped first portion is engaged by the first terminal, said
elastomeric element deforms and a wiping action occurs between
the first terminal and said goose neck shaped first portion,
and a wiping action occurs between said second portion of said

contact and the second terminal.

42. Apparatus according to claim 41 wherein said wiping
action between the first terminal and said goose neck shaped
first portion, and said wiping action between said second
portion of said contact and the second terminal, are in

directions along two mutually-perpendicular axes.

43. Apparatus according to claim 35 wherein said housing
is positioned between said elastomeric element and the second

terminal.

44. Apparatus according to claim 35 wherein said housing

includes a removable portion.

45. Apparatus according to claim 44 wherein said contact

receiving slot of said housing is in said removable portion.
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46. Apparatus according to claim 35 wherein at least a
portion of said first surface of said elastomer element is
coated with a material that has different elastomeric

characteristics than the elastomer element.

47. Apparatus according to claim 35 wherein at least a
portion of said second surface of said elastomer element is
coated with a material +that has different elastomeric

characteristics than the elastomer element.

48. Apparatus for electrically interconnecting a first
terminal to a second terminal, wherein the first terminal is
spaced a distance from the second terminal, comprising:

(a) a housing positioned between the first terminal and
the second terminal, said housing having a contact receiving
slot formed therein;

(b) an elastomeric element positioned substantially
parallel to said housing, said elastomeric element including:

i. a first surface and a second surface, wherein
the first surface and the second surface are
located on opposing sides of said elastomeric
element;

ii. a contact receiving slot formed between said
firsf surface and said second surface of said
elastomeric element, and in general alignment

with said contact receiving slot in said
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housing;

iii. an opening formed in said second surface of
said elastomeric element, said opening
positioned a predetermined distance from said
contact receiving slot such that a separating
portion of said elastomeric element separates
said opening from said contact receiving slot;

(c) a contact received within said contact receiving slot
of said housing and said contact receiving slot of said
elastomeric element, said contact having a first portion for
engagement by the first terminal, a second portion for
engagement of the second terminal, a head portion for
engagement of said first surface, and a tail portion
positioned in said opening; and

(d) an alignment plate positioned substantially parallel
to said housing and adjacent the first terminal, said
alignment plate having a terminal alignment slot formed
therein for aligning the first terminal to said contact;

(e) whereby, as the first terminal is brought into
engagement with said contact, said terminal alignment slot
substantially aligns the first terminal to said contact, and
as the first terminal subsequently engages said contact, said

elastomeric element deforms to permit movement of said

contact.
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49. Apparatus for electrically interconnecting a number
of first terminals to a number of second terminals, wherein
the number of first terminals are spaced a distance from the
number of second terminals, comprising:

(a) a housing positioned between the number of first
terminals and the number of second terminals, said housing
having a number of contact receiving slots formed therein;

(b) an elastomeric element positioned substantially
parallel to said housing, said elastomeric element including:

i. a first surface and a second surface, wherein
the first surface and the second surface are
located on opposing sides of said elastomeric
element;

ii., a number of contact receiving slots formed
between said first surface and said second
surface of said elastomeric element, and in
general alignment with said number of contact
receiving slots in said housing;

iii. a number of openings formed in said second
surface of said elastomeric element, each of
said number of openings positioned a
predetermined distance from a corresponding
one of said number of contact receiving slots
such that a number of separating portions of
said elastomeric element separate

corresponding ones of said number of openings
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from corresponding ones of said number of
contact receiving slots;

(c) a number of contacts wherein each of said number of
contacts is received within a corresponding one of said number
of contact receiving slots of said housing and said number of
contact receiving slots of said elastomeric element, each of
said number of contacts having a first portion for engagement
by a corresponding one of the number of first terminals, a
second portion for engagement of a corresponding one of the
number of second terminals, a head portion for engagement of
said first surface of said elastomeric element, and a tail
portion positioned in said corresponding one of said number of
openings; and

(d) an alignment plate positioned substantially parallel
to said housing and adjacent the number of first terminals,
said alignment plate having a number of terminal alignment
slots formed therein for aligning each of the number of first
terminals to the corresponding one of said number of contacts;

(e) whereby, as the number of first terminals are brought
into engagement with said number of contacts, said number of
terminal alignment slots substantially align each of the
number of first terminals to said corresponding one of said
number of contacts, and as the number of first terminals

subsequently engage said number of contacts, said elastomeric

element deforms to permit movement of said number of contacts.
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50. Apparatus according to claim 49 wherein said head
portion of a first one of the number of contacts engages said
first surface of said elastomeric element proximate an
adjacent opening in the elastomeric element that receives a

tail portion of a second one of the number of contacts.

51. Apparatus according to claim 50 wherein said
adjacent opening provides an elastomeric deformation region
for the elastomeric element, such that as a corresponding
first terminal engages said first one of the number of
contacts, thereby causing said head portion of said first one
of the number of contacts to deform said elastomeric element
proximate said adjacent opening, said deformed elastomeric
element is permitted to expand into said elastomeric

deformation region.

52. Apparatus according to claim 49 wherein each of said
number of contacts are orientated in a predetermined direction

relative to said elastomeric element.

53. Apparatus according to claim 52 wherein a first
portion of said number of contacts are orientated in first
direction relative to said elastomeric element, and a second
portion of said number of contacts are orientated in a second

direction relative to said elastomeric element.
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54, Apparatus according to claim 49 wherein said number

of contacts are relatively rigid.

55. Apparatus accerding to claim 49 wherein a first
contact interconnects a first one of the number of first
terminals to a first one of the number of second terminals,
and a second contact interconnects sald first one of the
number of first terminals to a second one of the number of

second terminals.

56. Apparatus according to claim 49 wherein a first
contact interconnects a first one of the number of first
terminals to a first one of the number of second terminals,
and a second contact interconnects a second one of the number
of first terminals to said first one of the number of second

terminals.

’ 57. A method for mounting a contact in an elastomeric
element, comprising the steps of:
(a) providing a contact having a head portion, a tail
portion and a body portion;
(b) providing an elastomeric element having a first and
a second surface, said elastomeric element having a contact
receiving slot extending through said elastomeric element from
sald first surface to said second surface, said elastomeric

element further having an opening in the second surface of the
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elastomeric element, said opening positioned adjacent said
contact receiving slot such that a separating portion of said
elastomeric element separates at least the lower portion of
the contact receiving slot and said opening;

(c) inserting the contact into the contact receiving
slot;

(d) providing the head of the contact against the first
surface of the elastomeric element; and

(e) inserting the tail of the contact into said opening.

58. A method according to claim 57 wherein said
inserting step (e) further includes the step of pulling the
contact toward the second surface of said elastomeric element,
thereby depressing first surface of the elastomeric element
with the head of the contact, and releasing the contact once
the tail of the contact is in said opening such that a preload
is maintained between said first surface and second surfaces

of said elastomeric element.

53. A method according to claim 57 further comprising
the step of repeating steps (a) through (e) until a number of
contacts are provided in said elastomeric element thereby

resulting in a loaded elastomeric element.
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60. A method according to claim 59 further comprising
the step of sandwiching the loaded elastomeric element between

a housing and an alignment plate.

61. A method for mounting a contact in an elastomeric
element, comprising the steps of:

(a) providing a contact having a head portion, a tail
portion and a body portiocn;

(b) providing an elastomeric element having a first and
a second surface, said elastomeric element having a contact
receiving slot extending through said elastomeric element from
said first surface to said second surface, said elastomeric
element further having an opening in the second surface of the
elastomeric element, said opening positioned adjacent said
contact receiving slot such that a separating portion of said
elastomeric element separates at least the lower portion of
the contact receiving slot and said opening;

(c) inserting the contact into the contact receiving
slot;

(d) inserting the tail of the contact into said opening;
and

(e) providing the head of the contact against the first

surface of the elastomeric element,

62. A method according to claim 61 wherein said

providing step (e) further includes the step of pulling the
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element with the tail of the contact, and releasing the
contact once the head of the contact is positioned against the
top surface of the elastomeric element such that a preload is

maintained between said first surface and second surfaces of

said elastomeric element.



