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ASSEMBLY FOR SCOLDERED ELECTRI CAL CONNECTI ONS Fi el d of the Invention The
invention relates to interposes assenbliles used for forming el ectrical
connecti ons between spaced contact pads on circuit menbers. Background of

t he '”V?”tiRgt%ﬂ&%fQQ%%éeaﬁé?thh%§—§éf used for formng electrical
connecti ons between densely spaced contact pads on adjacent parall el
circuit nmenbers. Commonly, the circuit nmenbers are a circuit board and a
ceram c pl ate CEMTBRPGGERNASLEMBIEJ FOR r SRINERED THEE(FRISA0NCOIEATIRNEr S are
arranged ‘in identical patterns. The interposes assenbly includes an

i nsul ati ng praleé ahdhe APHPAFIYY of through-contacts carried in the plate
and arranged in fhe sanme _patter t he pads_o he circuit r The
assenbly is sandﬁ?%h%%f?ﬂﬁ%ﬁ?eﬁegﬁg%? gﬁdE gerfﬂﬁ%}éﬁ%Fmégﬁ%%nggg orm

el ectrical ¢gppesti ons-hal-ueencapPOsed Pt SoMaCt-PadSe baadHNer type
of intei-poser assenbly, the lower circuit nmenber is permanently held

~agai nst t hechottbmmsinderef the plate before the upper circuit nmenber is
pressed agai nst the plate. The contact pads on the lower circuit nenber are
sol der ed t o BREEIERIAS s ERThiRVS 4B es the i nterposes assenbly and | ower
Circurt member tp form.a subasserbly Lhal [s.Aspembledylaler with;the upper

circuit menber tonl%W%ﬁconnect t circuit nenbers. e contact pads on the
| ower cir cuichniBRbEsn Lasdt el Ui sa150lgaEhayehcior f grayt Be salidessd
connections. The lower circuit ~ 7 J~~9 200 -2 nenber is pressed agai nst
t he. bott om girdelbél t qir pligt eewbehs t eommenly, the circuit members are a

circuit board and a ceramic plate carryving integrated circuits.
The pads on the members are arranged in identical patterns.

The interposer assembly inciudes an insulating plate and a
plurality of through-contacts carried in the plate and arrangedj
in the same pattern as the pads on the circuit members. The
assembly is sandwiched between upper and lower cirxcuit members to
form electrical connections bhetween opposed pairs of contact
pads.

In one type of interposer assembly, the lower circuit member
is permanently held against the bottom side of the plate before
the upper circnit member 1s pressed against the plate. The
contact pads on the lower circuit member are soldered to the
contacts. This enables the interposer assembly and lower circuit
member to form a subassembly that is assembled later with the
upper circuit member to interconanect the circuit members.

The contact pads on the lower circuit member each include a

sclder layer to form the soldered commections. The lower circuit




sol der layer on the pads engaging the contacts. The | ower {cj rdii 208fenmber
and interposer plate are placed in a refLow oven to nelt the solder |ayer
and sol der the contacts and contact pads together. The sol der connections
formreliable mechanical and el ectrical connections between the contacts
and cont act meaterand poddsddheghoner e bbitomenider of | tid plagai whth tdie

pl ate. The contacts project above the top surface of the plate of the

sol dered subsssesblpveTheuppsr RIFTUFIIaTERPer-lies 9RE35Ee- agditst> & upper

side of the plate with the contact pads on the upper nmenber engagi hg the
contacts.  THEATIEr "ERFCUI T eHber T Bl A" gl nLrRa Bt 4t AShPTh T i

contacts foryy ng1el @6l e aepnneeti ons Lebuean ALbgned sPahs S-Rlapadshds
| nt er poser assenblies formelectrical connections between contact pads

arranged i n aefathelkoseThs oxd Ivdelry choneactvmnt ekm Tk qraes meaabecar raamsiged on
a one mllinmeter center-to-center grid. A number of interposes assenblies
may be nountdcsriarki IRFNECE e PIMVERT t HUSSRERCIST 288nEREES N R2EHET ane.

In addition .t equiring cl.osel.y spaced con%}zcts,. t he_cont.acts nmust nmake
roliable of B GHF LORHoCHTORE WITI The IpRHG THRAA ThE RaSarE | o5 are

sandw ched bet“quetBSn@géﬁyk&oEE@pQﬂﬁweF@héW&%J%Er@a@énﬂi%hﬁoﬂiﬁﬁécﬂ@ make
a reliable connection renders the entire frane useless. A | ow nechani cal

cl osure forcathd saldguedesulhassampey . t OTix evgrt vhdoe tsheedsrons apoBT=Ew C
circuit nmenber. A high closure force could distort or possibly break the

cerani ¢ nenmRFRinsgr tierirHest 6f pofs theskile withidte 6erbtpTE PAAPnPM dt h
between the circuit ne rs cont agts rrus#h%:olgress.and. ~~~ 2~~ -3

~enabl e the cTHTI f“eﬂ%%nge%sqa%%g%gt 9 GSR 344 ns SSrate. - temcronlr)l?%cjt%s must
* be conpliant,Org rgskidant tﬁé‘ogﬂlatéo Hefhor MV Ebniadinerofh gl ngLéonese and
yet nust be sufficiently stiff to establish reliable electrical connections
bet ween pai rscmfeccantactetpags: aligned pairs of pads.
Interposer assemblies form electrical connections between
contact pads arranged in very close proximity to each other. The
pads may be arranged on a one millimeter center-to-center grid.
A numbef of interposer assemblies may be mounted on a single
frame, with thousands of contacts in the frame. In addition to
requiring closely spaced contacts, the contacts must wmake
reliable electrical connections with the pads when the assemblies
are sandwiched between the circuit members. Failure of a single
contact to make a reliable connection renders the entire frame
useless.
A low mechanical closure force is required in order to
prevent undue stress on a ceramic circuit member. A high closure
force could distort or possibly break the ceramic member.

Further, interposer assemblies must occupy a wminimum width

between the circuit members. The contacts must compress and




.Conventional interposes assenblies in which one circuit méWerJEﬁ?‘%ZW der ed
to contact pads have contacts that are relatively rigid after being
sol dered to the contact pads. A high cl@sing force is required to press the
other circuit nmenber flush against the interposes plate. on occasion it may
be necessary_to.replac Lrecui.t _nmenhe it h-a Itute circuit_penber
if a def ectg\rkgg%ae ?%fné%é:?%lglr: %%’J%seéﬁsnggt%%V\%cll%éluia?g?%én%e%eafaian%f trﬁ%e
i nterposes phat&erThRsCOBPr £550d 260NbACES 1d9 A0t ihiaNe sHf fbfdr@ntvitesi|iency
to returnto their original projections above the plate after renoval of the
circuit nenmbewer Reéngagenegptcef anle yeant@actts b t Rufhecioontlactstpadds of t he
substitute circuit nmenber often_results in failure of one or nore contacts
~ to form el e€FFRREISTtoMREEH s Sl SEimie®y of HIFECERVBNASGHEFRe B3VENt PPN i s
an irrprovedCimr{EaeéPosél%;sS assenbly including netal through contacts confi ned
in closely spaced ﬁéssages extendi ng through an insulating plate. The
contacts have reglteitticHpper nddehd pwera Gerbacts atAs wvhhah spaceieentact
surfaces away from opposite sides of the plate. The contact arns can be
conpressed agabast isomActrpddscof caitacti tpavenbers wielkardsovedtosing
force. However, the contact arns are sufficiently resilient to return the
contact sur FEEREIVRNEY FiPdm BhESDI BT Grlderad Lo dgie prteghgRgehent®with

contact pads.if C a perpm t. adj ust r ) : .
cireat mombdeh SRESISIENGR AT HS PRl She SR TR hehtS:
conpressed byuythesfoMacknpads-drpdepensentd.y of one another. This permts
the contact pads of one circuit nenber to be soldered to the contact arns
. on one side of tboe qucaséopribmayobassmesbyrpfta erliatersposerudgsgenbeéy with
‘the other circuit menber. The,congressi on of thﬁ gontact arms Dy %he one
circuit menBéFrdBeE Dt e S Ehe” rE T enty *ali* SHap& St YHEcBhtEEt arns
on the of hep, 8L0e,0fdde RLat . nlitCagtafl. AT ;A0S OPRASLLE Shfle Of
the plate réemain ih position foformr |aﬁe pressure connections or
sol der conneechboassad tdanther €08 actk pads Hirftibeeot hetsiciieay trdrerbera- An
i nterposer assenbly having features of the presentinvention includes an
i nsul at ed pltat ehand o iwimedr pofl sritighscahvertEiccirredafren iempral eof The
plate is forned froma single piece of insul aténg material. A ntkhnbe% of
si ngl e cont &6 FE<EHYES ®Fn t RESPERIE Hach coit abPpasshgd Fhelidi ng a
sl ot extend-'caat%&gg% tdie chii chness Rt LhecplatRanlD UPPSY JLGESS in
extending away fromthe slot and open to the top surface of the plate, and
a | ower recessiextentlicig avayofs aonthets|oi fantd epesttieat heohoidtdpnsur face
of the plate. The slot includes a nominal width portion extending fromthe

top surface Sgfmahe pf dthe dadenrt¥aduced width portion extending fromthe
bott om surface of th,ewpl ate. A transverse. wall joins the b’ﬁtﬁ% rt.i.ons.

Each contact i ncfuded £Hody portt SRPFRVES pads 8%t t°° élfilﬁ%d_
| over cont aqﬁta&"&%hgﬂdla&tfaee@ thasbody par ;algeelf\ coptaet paukbaes is on

each contact arm t I stance between the ~~3~"~ 5 contact surfaces
great er thar:drbadify ckhessglof ahheiphiakeimheplahe. conthet canascias ehave
unstressed. The contact body portion has a nom nal width portion in the

nom nal w dtdespdieiton uwPerhansl otcuard eeHedlicedr™d dER2poPPReR i9PTERET
reduced w dth Borti on of .the sl ot.i_f;md.i ncl#dgﬁ ar&t %but ”'ﬁ{‘t sugfq{:e abutting
the transvers&-@afT BFt ﬁjéor%logf’o?belg&gfsé h&"8dm’act i 't (€ cdnt 4"
passage. The WpPer Gtackaaldn st ends: Jit fadd & URREEL I €GRIBAN, Q¥ e i €S a
recessed floor of the upper recess and the | ower contact arm extends into

the | ower reaeesslaningvibsddees Hheetdmgorhef coheadtowemsr ecessudfidikarpassage.

When a circuit nmenber is pressed against the |ower contact
resilient to return the contact surfaces away from the plate for




arms, each contact arm engages the floor of the | ower re@é@gﬁﬁ ZE%{Llntaln
the position of the contact in the passqge slot. This enables the sets of
upper and |ower contact arnms to be deflected: essentially independently of
one anot her. The conpressed contact arnms nove entirely within the upper and
| ower recessgsndhiphehbewptat@nk Sc€ QHALS el hRlWRON CigeLtiit JBRERSnt The

| ower set of recesses is sized to accommpdat e sol der connections in the
recesses t ocenaddiacsoleder pAgtiof dilfeul owesmizgnt act arns to contact pads.
Preferably the upper recesses are also sized to accommopdate sol der
connections in tHe r RS e&RATHPYper e cF déftFc At p?%@%sc?%F%ﬁ§ uSEd

havi ng cont gct slé/gstelgi ng/ﬁelg neontact ar cgggggégcf :T?s QI MLRr €331 €,

connect i ons OI’ upper tact arns CO ure ol der connectl ons to

el ectrical | yhconpeehiwst Eh@o%@ﬁbc@agﬁdsg&fﬂor&bl &ttsiandud@atures wé the
invention will becone apparent as the description proceeds, especially when

t aken i n cospldetddrrontite thetadc eapanyingrdraviengs i:héusltarta prgorheo |
~U~- 2D4 -6 invention, of which there are four sheets of drawi ngs and two

embodi ment s2EFER% cPHsEHS DESEFPRET DN 2P ENE DF A n§8e FPGHFE TLFSUACt op
view of a f| rﬁé £embagi ”@B&%Jfégseirﬁ%o%‘frtéﬁés@ A %npg{mé ;!:%‘; tﬂ¥e&§é rcEiQ“re 2

is a secti on Vi ew taken I ne ure | gure

secti onal vm&vyaélamsaln@ﬂgakf@@c 3he3 ek i e aZLd Ehgpe eoft tils @oﬁt@w:t aken
along line 4--4 of Figure 3; Figure 5is aviewsimlar to Figure 2

i | lustratingraheoposia iqjtrhe@"f siie afsemblgladfe.Fi Fheecdntaydi pgtsachohke
circuit nenber; Figure 6 aviewsimlar to Fl%ﬁéeSWththelovufr
_circuit nenBBPO%‘r"eesfédl 65l ﬁ]éf’ R FRBRIRI PR S e MBelC atfF s drderPle

connecti onS RELYRAN LA ASARIDLYL A0FdNEhONEL; il Gl RMBeadE glke 7 15

a view simrar |gure e assenbl y agai nst an upper circuit
menber; Fi gBEetﬁelc&l&erQ%ﬁiimrdeaﬂae‘io Figure 7 with the assenbly sandw ched
bet ween the upper and | ower circuit nenbers; Figure 9 is a viewsimlar to
Figure 3 but illamt rlatien@oséﬁrcoﬁﬁwblp’r efdrind nbertewsi ok héh9| ®reseftt he
assenbly shown in Figure 1; ure 1Q is.a view 5| | ar t oF gyr ega?f a

second |ntefLB?5§’é“rl%sb1?fbll‘iﬂeﬁera HESGERTT §A=C and' 2%u

‘contacts carried in the plate. The plate is formed from a single
piece of insulating material. A number of single contact
passages are in the plate, each contact passage including a slot
extending through the thickmess of the plate, an upper recess
extending away from the slot and open to the top surface of the
plate, and a lower recess extending away from the slot and open
to the bottom surface of the plate. The sglot includes a nominal
width portion extending from the top surface of the plate and a
reduced width portion extending from the bottom surface of the
plate. A transverse wall joins the slot portions.

| Each contact includes a body portion in a passage sliot, with
upper and lower contact arms extending from the body portion. A

contact surface is on each contact arm, the distance between the



Figure 11 is a viewsinilar to Figure 10 but with the ass@%lw%@%en
upper and |l ower circuit nenbers; and 7 ~1~27~ Figure 12 is a view
simlar to Figure 11 but with the asserbl”y sandw ched between the upper and
| ower circuit nenbers and sol der connections between the contacts and
contact pads gf, g, £ELGI b OBIMeT San DBRE kb PLLANOh: the Bigfermed the
Enbodi nents "First enbodi nent 1 nterposer assenbly 10 includes a singlepiece
plate 12 forskethaf dfsulatd ngsrpeesédl . Phel aodaicty befly npbat idrhrissgha
contacts 14 are positioned in single contact passages 16 extendi ng through
t he thi cknessmbfal i dshaperbttivden thgpssetndl atethoprEndh et BRE ptldtte
surfaces 18 and 20..  The top .and bottom surfaces 18, . are f.l at

paral | el to2Bhe* SIFSTHER Yh tlhrpéjlgéﬁﬁr%ﬁe 1%§E§H(éecgﬁ‘ilf%o%?? ﬁlgﬁngggtq_b? t he
plate 12. Tg?oﬁogﬁc@f:£ncpl%%@g%ﬁ 18.8hensPacad apabhcf 1M GRe ranathersd n the
plate 12. As shown in Figures 1 through 4, each passage 16i ncl udes a sl ot
22 that exteqadus ¢hroughivhetd hiednesshef cbheaqd dte th2. cdrauppeassapess 24
extends fromthe slot 22 and is open to the top surface of the plate 12. A
| oner reces&h@puzieso coRteHd STy BETEHES SNbP P ARAST sFSiFeR R EThbEE om
surface of the plate . _The_recesses 24, 26 extend in a copmpon di tion
away fromtﬁerggﬁseﬁ]ﬁﬁaro%ﬁ % BRETahoTREF 15 itgl?e?%%enrnggngeggt%]%gl ly
al i gned pai L. 0{3L£QRtaCtnPadger [ RiBesnPOsSLDl & eRbOgiJmnbs e 1bpper and
| ower recesses nmay extend in different directions fromthe slot with
respect to eaebsotdercheophnsayeconnect |aterally offset pairs of contact
pads. The slots 22 are each symmetrical to either side of_a central plane
. extendi ng t hr oughherthe: sfiarudD wabegel peRER A RAIRLRSt (hE PP and bodtt om

" surfaces of the plate. The slot 22 is_bound i.r 0 d

val 1553, 28 Phal =181 IS BEpouT Sogrdss HhF Sleohoba iy 28re7 Rat2Fs, B,
upper pair qf;9ppasatsizdenal dis 30 caxt engkdamandl ye f-ematbestep suniace of
the plate and join the end walls 28, 29. The upper sidewalls 30 bound an
upper porti enabfed htreskets 22 apdedednd d corenondmalctwidtsh feobe i dnflettede
slot. A lower pair of opposed_sidewal k 34 extend inwardly fromthe bottom
surface of theepFirE-ARGFBPRIeHd YeRd RBF I TESTThe | ower sidewal |'s 34
bound a | ower portion 36 of th ef.ipe._ j..d rtion
of ‘The sl o At FAhSUBRIS HaT AT Dbt dEBh TR GBoer and I oaer sa TR of

si deval | s ext@ndsyd s omdhecyppesin sirdepakis 30 angrboidis bebeedwarcaidewal | s
34. The transverse wall 38 is parallel wth and faces the top surface 18 of
the plate lZemdaks. 38 Mhenilbgeirnsett iodn reteasemntacsidat it caqreggagete6. The
upper recess 22 of each passage 16 includes a floor. 40 ]Efrat, fagF:H@s 1géhe top
surface 18 GPlERE PPERECUEPISTRE FRBoFeADSTE SPacBd I nwWET diSF FPoftt heSt op
surface of the plate and e n a 0 end,.. ofrth sage
slot 22 oppolsC?Wf% tqr?enttaf:gnsa%r%sg‘somp@%%&t gﬁg&fece%é\é{g%%ag |1 EIAL%Z E glsf | oor
40 sl opes frQp:thes PASSad8cSiDled? 2ot QWRIERdhRE dABesedatatabnd er phate. A
. pair of opposed sidewalls 44 extend fromthe top surface of the plate to

"~ the floor 40:ecEseesi devililss ptrmdte pateakiebl wplatemetanbehasedndagipgnd

fromthe slot upper sidewal k 30, whereby the wi_dth of the_upper recess 24
bet ween t he SINFERAF| ¥ 82 PEPEHUEPTHRF FEofRAFSW Tt n~f TPHe RHGE23. The

| ower recess_ 24 ogégg%ﬂgpg@?‘ggl%gn# g& udes. a %ﬁﬁ%ruré‘é t a_tfofrﬁ’lc%%lhgﬁ

bot t om sur f ace 20 fl oor IS spaced inwardly fromthe
top surface Qfncheiphate andcext &nds, avayiett omdrheospsh-taladds28 of t he
passage slot 22 to an end wal l

Other objects and features of the invention will become

apparent as the description proceeds, especially when taken in

conjunction with the accompanying drawings illustrating the



~ ~~~00~ -9 48. The floor 46 includes a convex arcuate sl ¥adbN§hext endi ng
fromthe. end wall 28 and a flat planar_gurface 52 that slopes fromthe
arcuate surface 50 towards the top surface of the plate. A pair of opposed
sidewal I s 54 extend fromthe bottom surface of the plate to the floor 40.
The si dewal knbdnaien parfalhglchwichbrenerantivdre shaads ext ehchvfingm thé shot

| ower sidewal k 30, whereby the width of the | ower recess 26 between the
si-dewal k 48wpedEefidls peet AeSFEtifded width of the slot 22. The netal
contacts 14Dargrjprte.foenr %lgl y,formed fromuniformthickness strip stock, which -

may be suit GHr-eepper. The illustrated contacts are

0.0017 inches thigk,rFachi contagd Jéed Sogaenan:akky skhshanad and-rpekades a
flat body or central portion 60 and a pair of upper and | ower contact arns
62, 64 extendsaghiy qraroppesitesrsiides of the central portion. The contact

- arms 62, 64 formresilient cantilever beans that extend away fromthe
~contact body. CoRt®te 3utf ot ESCEENBY VAFE Fa5€Rt 2tPh 1ERR Uppert didFover
contact arnmg 62, 64 respectively for engaging contact pads on circuit
menbers pressed against the plate 12. The two contact surfaces 66, 67 are
spaced apart a dighance 9featRbrtham theyt hicknessmofiihbes phate iZuwben the
contact is not stressed. The contact central portion or body 60 includes a
nom nal w dtzh portion 68 adjacent the upper contact ai-arm 62 and a reduced

wi dth portion 70 adjacent the |ower contact arm 64 that forma contact
shoul der 72. TheFsH#HiR der572 ThEeSAKE POWRT dBAt 4ct* M 64 End forns an
abut nent surface_t hat_ cooper at i I 38t .1 he nt act
~axially in the sF%??r%hgsP%i%i?ge%MD%gnn%ﬁt% g%b ;ﬁﬁgblcgon% ag%i‘%%&tggﬁ/agdgﬁ%he
" bottom surfaceiR0.0f ot hehe hbdemtsty Z00 rilgarpl at egdhand enaklresithaiupper
contact arm62 to be conpressed i ndependently of the | ower contact arm 64.
The upper comtihet;arm 62 i ncludes an arcuate spring arm 74 that extends
outwardly fromthe central contact portion to the contact, flurgggcge% and an
f

outer arm porti oRiF6 % hat L8xCenthSY rindrdfy PofMEHES cont“aé &°66 to a

cont act end.‘ci-lr-lg 1 POF telmggfofprgggegogé sl {1 N dAe WGty m@#ﬂb&?eaﬁgnt act

surface 66 is nore é“harp y“curved as shown 1 n order for the contact surface

66 to form gopueROURERE-EOH-aHthess. tihbeamiaibhyotniihenseppesercarnitraat car m 64

tapers fromthe nom nal width of the contact adjacent the contact body 60

to a reducedwewidth free en3 to reduce stress concentration when the upper

contact arm64 is stressed. The |ower. contact arm %i ncl udgl% an amrbc_‘Luate,

i nner arm porti oRi1T& ] aBehtV e SHBUYP 6Pt T HT+60° HHERIORgRIE™ st r ai ght

outer arm pQrii 80t . anay.fromthe contact body 60 to the

cont act sur?dgct:aé?lgs %t1 t eex]?;étég@g?‘% of tefrl]é | ower contact arm 64. The arcuate

armportion 78 hekgsréhe 54 rai-ghiv arimipart t@Orr@fhraear ytpetipendisembay to

t he contact body 60 as shown in Figure 2. The |l ower contact ai-m 64 has a

uni f or m wi dtsfarslgiahed doetiveenetibe edowddtardot owdre césardetmerfisgseont act s 14

. are each held i.n a passage 16 with,the nom nal w dfh Qor.téion 68 .of the

" contact body 60 FASERR hoti falVikdEA™HoFT i P33 T 1 R¥TpddsREe i dF 32 and
t he reduced w p ! 7: e. d j ducrg wihdth

porti on 36 or i RerePErt ot ety ETaR e (e Beara e e

contact 14 abugurkhe;transverse wall 38 of the passage 22. The shoul ders 72

and wall 38 cooperate with each other to |ocate the 7 JUG ~~~~ -11 :

contact body por Filehre0 1in tshezpassagesitgland thi MiguFsvehenf 8f F9v@n€ont act

in the passage 16 Lowerds the |Lover, surface,of the plate 12

Figure 11 is a wview similar to Figure 10 but with the

assembly between upper and lower circuit members; and




.The contact body portions 68, 70 and the slot portions 32,

substantially rectangular |ateral cross sections that cooperate to align

the contact body in the slot. The cont act” body portions 68, 70 are closely

spaced fromthe slot end walls 28, 29 and slot sidewalls 30, 34 to maintain

vertical alignmepi efe the ¢ontact eln stRe1PRSSQIL: e PPPSEE: CQDLACERhAr M 62

ext ends away from%he slot end wall 29 towards the upper recess 24 and

overlies thastkably 4hmafvithedrieaesen?dhe Thpesontdclowras eibbuits repaeed above

the top surface of the plate 12. The free end of the contact arm62 is

| ocat ed wit BPE EREKIPPENTEEE 3RS I Epr e werthet i FoRt e mgdeanght

bet ween t he Bleate 12. S%%“%Fd rcuit nmenber. The | ower contact arm 64 extends
Wal

away from t KF&<sFot &t 39 towards the |ower recess 26. The arcuate

portion 78 eksthe,comt ant c8EMmbdsulst antddldencgonforns with and closely
faces or bears—against the areuvate surface 50 of the floor 46. The leg 80
i s spaced above fhest |aadroddfhethelrdtewprsercessenblporo dhcitis tsheicghtact
surface 67 spaced bel ow the bottom surface of the plate 12. The arcuate
fl oor surfa®ée56 BAYTE hk? aFTiiECe O ohBF L EEECc PR A Por t iforPPE2ddBpetht e

wi th each other_to.prevent or Lim v nt .or _float _of .the caon 14 in
the passage "TeF owdldoofne DERers prd o untads 7ird Aty piiare] gonedte

i nsuf fici ent,gke-g8able tRendifee tardudd dnBerdnneles60ht atle 1M EDLQe8CaAPE
fromthe upper recess 24, and retains the contact 14 in the passage 16. ~
~~~~0~ - 12 Appbkkdsplattcedopnafd qagteoh, plites pagfages UH aade2@r r diigetor| ose
to each other in a dense array on plate 12 to permt_formng el ectrical

. connecti ons 3&t ReERO® | FHITZFegr + By 5 o PTEohtHc APFaBRT DN i FeuPRE FERHBFS

‘| ocat ed above .,and_b [t L.nt Sgh - ofqRVent | |y,
assenbly 10 alig ﬁg%dg%%a\rqast%ﬁd%?eﬁ{%gﬁgggt@?ons }éteége% co\r%t Eglt&@%gl s on a

| ower circuit . mefihercaitdcpl Bssibes CoNReet sNeA08pdte feantatt apagdteronnan

-upper circuit nmenber. The circuit nenbers may include circuit boards or

ot her types tdfe piletail2 el éwenhswn Firgliieusesd |1 gbrradlest t Bechmaggpasess:

assenbly 10 positioned adjacent a |lower circuit nmenber 90 pri orP%o sol der

connect i ons HELRGEF ofmEECbet feblPrt hEXTEBEasfECYF: dritp tHY &8i Pt nEhber .
The cont act on,th e,pe c nt-act. i the.ass |y
~and include Pg"%g% ggf I za.%e?p 4. Tﬁeegigoagré%rﬁ%%ct@rgﬁr‘%lg%essld& ”IBi Sﬁ% sgte)ngage
the pads anddchersomiaicicp atierdted ot tiessrdre Figur @ Hoidd Uskeat ess theo
assenbly 10 when the lower circuit. nenber 90 is pressed tightly against the
plate 12. Wsetictie frmmbéhe 90ldts 2Bragie $paro teomtadetnpbn Furfacpleft 6182 t he
contact pads .92 bend the | ower cont acé arm Gg, of each corg,act 14 entirely

within the [FOREF Fecesis T3655% e “Fest iTMEYT of* PhETBUWRICoRtHEt “4Pih 64
enabl es the coptagt arm,64 10 coapressi thout apphying2 Mhahchastng
force to the circuit nenber 90. The arcuate portion 78 of the | ower contact
arm 64 bear sreagacAslyt Reidmei noiakc ddt ecaviénceadl of 1d herHaawaiosklibbe 46 a
~ short distance fromthe slot 22. The torque generated by the closing force
appl i ed agaisrbodihentdritecipBey faacdelevenfrerhessowey eorREL inafii inrges
rotation of the contact_countercl ockw se_as 9 7 Q@00 -13 seen in Figure 6
and i nt ai ML TERELEBRAL 4O AP det S70vatfhi FECPERE STt SREP FgeTThig
effectively jpgrm 2 t Hﬁﬁﬁ@d i ndependent |
of each ot%é@ﬁﬁﬁggﬁg%%fé?ﬁg&?%%y?%%%ggtp%%%@(%bggﬁg%ﬁg same Iocat?on of t%e
passage sl ot 22 hakorsaocasd 2af teare tdhehcigvamketri@beto 90itisePresiedomgai nst
the plate 12. The straight armportion 80 conmes parallel with the contact
pad 92 and |dssdrilaplapmisHsending coneught thadslahe2apnd porinesdigoayaso
sufficient resilienc 0 ace the contact surface 67 outwardly a from
the bot t om <t 468 DI CRECHT AR TAFoT HE. FOMERa5rr oLl Auiber 56 RUSC-Be
removed pri gL, t0 QQFdSE'égbos%Et@ﬁdtJHil%'5&9'59'PEQPe&e§¥£é $pphessedagai nst
the plate 12, each [ower contact arm64 is located entirely"wthin a | owner
recess 26. The contact pads 92 preferably cl ose the openings of the passage
slots 22 and | ower recesses 26 to the bottom surface= of the plate. Sol der
connections 96 are then fornmed between the | egs 80 and the contact pads 92,
preferably by conventional reflow sol dering. The vol une of each | ower
"recess 26 is sized to accomopdate the sol der connection entirely within the
recess. The relatively large bearing area between the straight arm portions
80 and the contact pads ensure the solder connections formreliable
el ectrical and nechani cal connections between the | ower contact arm
portions 80 and the contact pads 102. \Wen the sol der connections 96 cool
and solidify, the contact shoulders 70 and the arcuate | ower contact arm
portions 78 grip the plate 12 between them This securely holds the | ower
circuit nmenber 90 against the plate 12 to forman interposer subassenbly

r o Y I 1




~-14 The conductor bodies 60 snugly fit between the sidewal @%fﬁu%gﬁ%ssage
slots 22 to prevent the flow of nelted sglder in the |ower plate recesses
26 into the upper recesses 24. Such solder flowin any passage 16 could
contact the upper contact arnms 62 in the passage and adversely affect the
resiliency off ttie sprdthg aPAm #dpeTheatt eaf anpeodst webiewala ssizdewadtlendand
each cont act, bodé 60 is sufficiently small to _ resist flow of nelted sol der

t hrough t he ¥5%&sahe fHogt the diipt RRTFaRfe PLr e ®dabs aust dotmehmpped vaddess 24.
Al ternati vel., con t 0 n,be,press fit in a _passage slot.22 to
close fluid %édn%?rii cg?%oﬁg?%o%g%@%égpﬁgt%o 6t weenFhé ﬁ%lf)%?mar?é Ittg)l\‘/?/er
recesses of dibe passageicznde obsidiehi thaidhl gwe©ofoseledeke thiRUghy tihgpassage
slot. Figure 7 illustrates the interposer assenbly 10 and |ower circuit ‘
menber 90 paosiiti erdecdradpadentdewrlipper: cixteunilt imeabdly 106m prhieorbdtaon
pressure connections being fornmed hetween the contacts 14 and the circuit
menber 100. SCHHEREEt ShadLe1@P26R ERE JdPpBr CEfr £8Pt “AehberBar e TESoViEvERe

contacts 14 .i{&he&gflﬁ%%eggﬁéfd 104 Jbe HppeL, %%nh§0£h§%§%§ 65 Anidggéhvneeggage

t he pads an e contacts are not stressed. The contact noses are spaced
above the tqrasueiacaitl8pattidie ofl ahe dbta sufifiLieBtsdi@dianee béween
conpensate for spacing variations caused by manufacturing tol erances while
assuri ng suftfiecivgpercent atevwegyr assyse of anlidevgjdire rateddd ef wee t-reacirpeant act

nose 66 and conta pad 102 to forma reliable electrical pressure
connect i on t?eltdﬁ‘é’é‘ﬁ? hen aﬁdﬁﬁﬁs a" 7§ IajL%“felraFége‘t’??elsasaéeanQI B3 ERe

upper circui er. .1 L essad 1] l.y.agaLn t tegl n the
4 menber 100 i“éalgfgﬁgﬁts %%f%%%fnt act vﬁcﬁl}tgﬁéspgg%g%% %ﬁ%ﬂg%n?asc%fpa g 102
" bend the uppgteont actw=anne 621 nfiteaths€itoaCds 14 contacr~1000ro-ddsLrki rel y
wi thin the upper recess 24. The spring arm 72 of the contact arm 62 acts as
a cantileverléspring and is elastically bent. The resiliency of the spring
arm enabl es the contact arm 62 to caonmpress with a_low cl osing force.

1 6ot

Bendi ng of the spPfngPRrm™FZan RGP t ¥ 57§ %0t ot IS IHSTadt S HisFe d Yor

wi pes the confact,pose Bb a.distance 13l gpoctdhecent ast pad 102t awand the
passage slot 22 to nake a cipean, | ow resi stance pressure electrical

connect i ons dfieiceBennivaedoonhaat theseopbsarthdehepatelPat £omtidcdxdpnEssur e
is maintained by the elastic bending of the spring arm 72 w thout botton ng
the end of tdhevupper &Ebataed wilh G2 ¢f the pppmger edess2P| oppoHie Skeh
bottom ng of_ contact en ul d undesirably increase the_cl osing force.
Shoul d t he e'ﬁ&nﬁ%feﬁ%eﬁg _rggotfﬁ Ec ECEPTR ST “Bot tom oﬁlt“? h%lﬁro_ﬁ?ﬁlﬁpeﬁhe

sl ope of _ thefd oL p%%sggb?fﬁ%tt he {&23adoVl thEe LeCeRS LP HILILZE a

addi tional closing force: it is necessary to replace or reSeat the upper
circuit nmenerirled dheosdastidewsyl Of44t betspl ifiPmatAE Tob IRkihbe tde cGent act
noses 66 above the top surface of the plate for |ater reengagenent with the
contact pad<PlEGR EFhEDgof b d8nnethe oﬁisi@&'ﬁéllﬁh‘é‘*cﬁr@a@amaﬂagﬁl pfiegs pne

- connections assure that the.contacts 14 provide reliable, |owresistance
el ectrical paéjt% eﬁe?%geeﬁ{ HFRd ﬁrp@f)“ergij n%:L?tg\}V}BPejée?JSdeeS’f_"ilgﬁn%oactw 55%‘?’ tE}C‘ﬁe
contacts 14 @arenf of nad 400 cetactoPLetQLdP 4i0s: 8861 TE 9 qs9e8@eht g5 the
preforns 110 are inserted in the plate 12. A contact preform 110 iIs
ot herw se i dgm mealindd wdaodnbacthd slexcept that the | ower contact arm64 is
yet to be formed froma |ower contact armpreform 112 planar with and
ext endi ng away f 8 tfger recess 24 of epghrpafipded Wodinckuiesaat Thedy 4gorti on

70. The remminder._of the contact_14.is preforned to mnim variatiagns in
cont act noggt}lf% sfﬁgglsn%l%éﬁ%?ﬁes%rofrﬁc&cfg % etr{ieen?é?{:%dl% n ?Eﬁg %%?aﬁ@s 16.

Fach cont act; prpheea LMoyl Aasl kel Lo Qu2rE00laClnRASPA0R o LiqumdLhe top
surface 18 of the plate 12. The contact” armpreform 112 is inserted into

t he nom nal amadt rpor thore@? wahld Bhtefr $heheagadiuc edowi 2t hkpant &od w33 10f t he
passage slot 22. The contact armpreform 112 is inserted yet further into

the slot until the shoulders 72 of the contact body 60 abuts the transverse
slot wall 38 and prevents further insertion of the contact.



At this point the contact preform 110 is located in the %gntj%tgﬁgﬁssage 16
as shown in Figure 9 with the contact armpreform 112 extendi ng away from
the plate bottom surface 20. The upper shring ai-m62 is in its unstressed
position like in Figure 2. The contact armpreform 112 is then bent toward
the | ower recess_to formthe, | r_contact arm64. Ih reform . bends
around the arcual® sf]:Jer gc%ESJdlcaﬁl ef)l%scgol ggi{l?/rcdlg Sr?r%%% %?nﬂ%ééégguate
portion 78 qf hhendowes cont ast -akMi641adhe £radi UsrefcLusyatiihe sobpthe
arcuate portion 78 is substantially greater than the di stance between the
end wal | s 2&ro®@%He0 alricnite therfpbasit ¢codefdy wati orp ebirfde: lcdwehe gdatact arm
and maintain resiliency of the contact arm Figure 10 illustrates a second
. enbodi nen® PatErPosEPOa8s etislaya219. S Coient i 9ivdl Fe RRISORpFY2fs P§ used

for sol dered,conpect | ons hetyeeh £ont agt. Bads, on bothaupner andy ! gver

circuit ne Nt ef poser assent conponent S i _
?- ~~~~~ ~003paMndlt2RdadPldBlrbY Ofc RBbal1&RAt Bctsw214 D, therpbat e.
The plate 212 is identical to the plate 12 and so will not be descri bed

further. Eachecentioot o2l #hhasoeeccertgsms pér beoveer Hodys2EFadiai tarifo the

contact body 60, an upper contact_ arm 218, and a | ower contact arm 220 |ike
the | ower c&REaet QLI GAIUFRE TS Cohfacti%%r #7218 i ncl udes an el ongat e,
strai ght inner p [-on at ,e i way
fromthe cont ac?&}g%)d[gé%%i)ac%%%\%g tclgn?%%{]géeu% gggggggﬁrgﬁ a%{gmnglglgk%g A
short ext ensin@BkRL6s extenfssddam heckonindie NASRaB27 bDated Neavenduhocat ed
in the upper recess of the plate. Figure 11 illustrates the interposes
. assenbly 21@oppsiti offed iddjpaveattedupperacisdarewer00di7r éugheanthber s Zagh 230.
. The upper circuit menber includes contact padi 23 ove te'_{le cgnéacts 214

i T #FneP

" and sol der ISPERSt234 &7 FRBCHAUY. T1RE*PERer™ Steffb feS*
contact pads Lhes s anlagt 5,214 and soLder JAversn238 ohd he, pads.
The upper aﬁg%ﬁge\gﬁdoggﬁ%gc% pads Iﬁ%tly engage the contact surfaces of the
contact arngsangtbhei 89ntaek oo 1het ssddesFedheThendi st anne: ibat weehst he
contact surfaces on the |lower and contact arns is greater than the

t hi ckness ofconltecpl atwes R, [6dsEormarestihécpbreadpondendaiinst Atk Bcead

contact 14. Figure 12 illustrates the assenbly 210 when the circui nber s
228, 230 ar éF¥efEdY TiyCPY*AgdiFist t‘ﬁ%&ﬁfgt%u’ﬁzc%f?sTﬁg’ c%ntaﬁﬁt Céi%seggend

t he upper a Iiﬁyger @%PI r L e p ﬁé]g: r cesses
of the pl aterl:g1 e resi |Zaﬁ'%:dyalo({‘mtrﬁtjac%gg%§gc%%i@- %r% eﬁgbﬁéss eaclhlvg\ggn{fggt 214
to be conpressedingt kedtaar hpghs cbostiwriar eembdhe posguessethiaent abk ar s
lie flat against the contact pads. If it is necessary to replace or reseat
either ~ dlate~12~1 ZThe-tvqgeeibashi sunbater 66 hé7eRast FERISA GP2ERe2
contact arms_returns the contact surfaces away framthe plate 212 for |ater
reengagenentd’vﬁtlaﬁciah@rgﬁﬁ?ﬁc?hﬁﬁ\o@'fa ﬁ?‘ﬁé’?‘n’?% %ﬁt r@tﬁ tpkﬁr%tprﬁ)glrzs g, tg‘io are
pressed. agai Jhe;pl ate 212..Lhe upper and lower contact arns are | ocated
entirely within the upper and |l ower plate recesses. The contact pads 232,

- 236 preferably cltasecbhez@peninngsl opotthiencont acdy passagesden 4 heaphate.

Sol der connections 240, 242 are then fornmed between the upper contact arns
218 and t he wiglsér peshiaetc8padsacay sHE WHKeEANEIE PéRef2 cBIft dctedia®s 220

and the | ower, contact .pads_ 236, preferably by refl gw_sol derjing. The vol une
of each uppe"fldfE é’é’gkilgns?%eadgta&gg c@?ﬁnt;l & 50%%?(:&ralgo%%ekg%onfogr% Prely
Wi thin the rgeesse Heldiw,rseb dermhRdsicanie Aonecte bRt Bopls clintasenber s
si mul t aneously as descri bed above. The sanme sol der can formthe sol der

| ayers on both shldefopperanaftutnener stifaeei thaendoepsratist einatd weby , walfie
upper and |l ower circuit nmenbers can be soldered to the contacts in separate
operations. Fhet8olderte obhs ngortrct | ¥R AE tied 96 ddrt-ay ey swi 1M ikgve a
melting tenperature hi.gher than the_solder, form ng the |ater | d sol der
layers. Thi s"&&fEs fh etcf?él% F&sfbftoorwr?ﬁgss%?%é’roggé%nﬁ%ﬁa&ﬁsggooﬁgiher enel t
during the subsequent soldering of the other circuit nenber. The end of the
fl oor of each upper recess of the interposer plate 12 or 212 adjacent the
slot, the transverse wall in each slot and the bottom surface of the plate
are located on the sane side of a center plane |ocated equidistant between
the top and bottom surfaces of the plate. This increases the ability of the




U7 JUN Z00%

- 19 upper recess to receive an upper contact armw thout the end of the arm
groundi ng agai nst the recess floor. The;ghape of the upper contact arm and
t he spaci ng of the upper contact surface above the plate can be varied to
nmeet design requirenments without changing the geonetry of the plate 12. In
ot her possi pletensodindesnisbibe Sliraperet thetagipertr é8ebs karrdierdgesedned to

accommodat e a specific upper. contact armconfiguration. In yet other
embodi ment s LERRPSISIFEC LANET | Dierl FEEeSRRETaRtBeSymret ri ca3 with respect to

each ot her about1}hsgﬁggtggngLﬁngmV@gIfae%idggvgﬁlégéﬁgkragﬁ I@fglgeggrlbed

preferred enbodi TN our 1 nvention, 1t 1s understo his is

capabl e of pRgi fieati@n cuandrar, thiemetaeecdocnat nshct opde: donmcbednto t he
preci se details set forth, but desire to avail ourselves of such changes
and al terat consaas fatiacm tdf macherpuwwwieaw ofn tiwetiohl Gwi ridgagl @'Xr‘?@nds 07
JUN 2004 -20 WHAT WE. CLAIM AS QUR I NVENTION | S: 1. An |nterpo %ﬁenbly
for establi SRVAEES eCTFH I INECET GHEEBET weBn PBakr §°8Faﬁi)p%? and Bwer

cont act padggggoa;fg,%d #lor mgggée;ﬁr %n«rexréet RALL&LN, dehend rﬁ&zﬁgegeém%%@nbl y

conpri si ng: a plate rominsu ing material, the plate having a

flat top susbage, marbl ahabply oBustsd ane eadendimpparalicel dhe tdmctep

surface and a uniformthickness between the top and bottom surfaces;
surface 66 to form a pronounced contact nose. The width of the
upper contact arm 64 tapers from the nominal width of the contact
adjacent the contact body 60 to a reduced-width free end to
reduce stress concentration when the upper comtact arm 64 is
stressed.

The lower contact arm 64 includes an arcuate, inner arm
portion 78 adjacent the body portion 60 and an elongate, straight
outer arm pbrtion 80 that extends away from the contact body 60
to the contact surface 67 at the free end of the lower contact
arm 64. The arcuate arm portion 78 holds the straight arm
portion 80 nearly perpendicular to the contact body 60 as shown
in Figure 2. The lowexr contact arm 64 has a uniform width equal
to the reduced width of the contact.

The contécts 14 are each held in a passage 16 with the

‘nominal width portion 68 of the contact body 60 in the nominal
width portion 32 of the passage slot 22 and the reduced width
portion 70 of the contdct body 60 in the reduced width portion 36
of the slot. See Figure 3. The contact shoulders 72 of the
contact 14 abut the transverse wall 38 of the passage 22. The

shoulders 72 and wall 38 cooperate with each other to locate the



a plurality of single contact passages in the plate, the'p@?sé&@sﬁ%éaced
apart from one another, each contact passage conprising a slot extending
t hrough the thickness of 10 the pl ate for receiving a contact -t-n -the

passage, an upper recess extending away fromthe slot and open to the top

surface of thgcpkatBo@ndbathoneso racess extenst ng anayl fuiemubhenalotrand
open to the bottom surface of the plate; each slot conprising opposed end

wal I's definithg oppbstt elreride ehsthae slottowapger tamdldwamesupdies of thsposed
side walls jaini n? the end walls of the slot and a transverse 15 wall
facing the t t§u face of the pl ate between the upper and | ower pairs of

side walls, the WRRELoRAld: Bbad! S:ialles s@X! AN LEOMING L OPoRLELACE Of

the plate and def T Ri ng an upper portion o ower pair of side

wal | s ext endigg;fvomble=hoidlom swf-aagudis t herqd-at erand defiitmg taakoner
portion of the slot, the upper portion of the slot defining the nom nal
wi dt h of theccsipstraandte hal sm/\érheslmtpé?tb@ivdéfitmenglatred%%dcwt@tcrﬁ

portion 20 of the slot; %e L’B ggoeseﬁ of ea C{1£0arsns nprlgl g ,an
upper floor 4% REEEHEE B su %]6% Fheé pPare and™a p%.l i o5f SBppbsed si de
wal I's, the upper, fLogr SRacadelAnas iy, fsaomgt@ﬂt%ﬂnsyééﬁg%logli&enﬁtate
and extend| ng fromthe passage slot, the side walls extending fromthe top
surface of tdwe tpkatenda-it ha fhéxpassag@7 JiiN 20Pdr -@htact arm 62 extends
away from the slot end wall 29 towards the upper recess 24 and
overlies the flooxr 40 of the vecess 24. The contact nose 66 is
spaced above the top surface of the plate 12. The free end of
the contact arm 62 is located within the upper recess 24 to
prevent the end from being caught between the plate 12 and &
circuit member. The lower contact arm 64 extends away from the
slot end wall 29 towards the lower recess 26. The arcuate
portion 78 of the contact arm 64 substantially conforms with and
closely faces or bears against the arcuate surface 50 of the
flooxr 46. The leg 80 is spaced above the floor of the lowex
recess floor 46 with the contact surface &7 spaced below the
bottom surface of the plate 12.

Thé arcuate floor surface 50 and the arcuate lower contact
arm portion 78 cooperate with each other to prevent or limit
movement or f£loat of the contact 14 in the passage 16 towards the
upper plate surface 18. 2Any float is insufficient to enahle the
free end of the upper c¢ontact arm 62 to escape from the upper

recess 24, and retains the contact 14 in the passage 16.



the | ower recess of each passage conprising a | ower roor@?agWgzﬁE%e bottom
surface of the plate and a pair of opposed side walls, the [ower floor
spaced inwardly fromthe bottom surface of the plate and extending fromthe
passage slot, the side walls extending fromthe bottom surface of the plate
to the |l ower fl earilandcbatdie LOMMiaptrepassagespassaargedsi pra patamrg
wherein the pattern of the upper recesses correspond to the pattern of the

upper cont agtogsadke aprFtl hethsd t B n2 of ePfe PHTRY PRcRYyes torFespoffto the

pattern of fhe |lower contact pads; .and a_ nmetal ¢ t 1.0 eagh passage,
each cont ac}[c’li“ﬁé’ﬁu‘ai %%tralct?gdy POrTTon ﬁetéwesﬁ%ots?gginaarﬁpﬁe?ygont act arm in

the upper recess,and aukoWekmsdakcee8l atlo’r Mnbinbthew [ORerinteepsssr 10 2.
The i ntexposer assenbly as in claim1l wherein the upper and | ower recesses

of each coni@edmmigssage extremt: faredlgneasdenttlior endinaldes dfort Relgigzhge
slot, the upper floor of the upper recess overlying the |ower floor of the
| oner r eceseCH#RSItEBRSt RETERM HIH&EAsPRTS I PRIMET of 1 UPher "ERA°T ovk

contact pads_verticall e o] 3. e_Lnter enbly as
inclaimil %?E?Su\fﬁerceﬁn%letgﬁggﬁ%v\gg En% %ﬁg@{%cet sqa-(gl? iogl Tia% glji)gge%tﬁt he bottom

surface of thedd at encand-dhe hevssrs haor igfiddecloverr peeess waf otach
contact passage slopes fromthe | ower end of passage sl ot upwards towards
the top surtases off thecpiatelsentisat at the | ower end of each passage a

| ower contact armis adjacent is adjtace,nt t he bottom lirfgg,e of .the plate
to form a sol derfict#Rect i bHIFH 44 8n Hﬁdjé"rqeﬁpﬁjetoﬁsaeé[ﬁ’ Bal® RS E8Fder

tion |ocated i | : ' ndS |
connection Cgc%dc 1 13,908 r&%.cte%%hmle:%?l gy J%feof RLELRPIEr A33eBblynds in

. any of the-% cedi ng claim wherein oor t he upper recess of each

- contact pasgagge: ¥o-epes pddweeht e pRBSAEEs SobnapH-Owardsit hembop suhéace of
the plate. 5. e interposer assenbly as in any preceding claimwherein the
fl oor of thechowsr pates$2 ofnehleh vomactapassdge coFpricoas2ah &F ctate

surface adjacent the slot of the )
agsembly and include a solder layer 94. The lower contact.

surfaces 67 lightly engage the pads and the contacts are not
stressed.

Figure 6 illustrates the assembly 10 when the lower ¢ircuit
member 90 is pressed tightly against the plate 12. When the
member 90 is brought into contact with the plate 12 the contact
pads 92 bend the lower contact arm 64 of each contact 14 entirely
within the lower recesses 26. The resiliency of the lower
contact arm 64 enables the contact arm 64 to compress without
applying a high closing force to the circuit member 390.

The arcuate portion 78 of the lower contact arm 64 bears
against the facing arcuate surface 50 of the lower floor 46 a
short distance from the slot 22. The torque generated by the
closing force applied against the contact surface 67 of the lower

contact arm urges rotation of the contact counterclockwise as




.25 contact passage, each contact bent around an arcuate s{i7f ggiéh 200407 JUN
2004 -22 6. The interposer assenbly as in claim5 wherein the end walls of
each slot are spaced apart a di stance tefining the transverse width of the
slot; and the arcuate surface of the floor of the |ower recess of each

contact pasgs eiﬁaﬁigﬁ@d@; %%aoka&%a/ig;#eﬁegéaﬂa% thath dhe bbansyalse wi dt h

of the slot of the contact passage. . The 1 nterposer assenbly as in any
of the preced rgoel @1n wheer erthid herekdevanl baroftd hteupperadceapss af, each
contact passage are parallel to one another and are spaced apart the

noni nal wi di4h tof be heonpassage SidsreatrirtiiecSiafehwalteyr andt e ntghe? Fecess of
each contact passage .are parallel to one apnother_and are space part the
reduced w o?‘ﬂ'Pt@tCtt %’é’db’asegaglél it © OCTREST nter pos asasssgeenbﬁqf%a%zi n any

precedi ng clainiieneipeLhe t L ansyverise ndabby 0fo each, skobai 554 AGAt @it 0 One
side of a plane equidistant between the top and bottom surfaces of the

.plate. 9. Theadentier.posee asserdilty aas poriClea @08cwhey glaraflhel twariswdrese wal |
of each slot is on the sanme side of the plane as the bottom surface of the
plate. 15 1RnthAss PAfeRpodet Heseddpy 22inFtafye pret@ditng2€et ai FSWRETein the

transverse wal |, of eﬁfh contact passage is par allel it Qoxt:n:ha%tt Qp..surface of

the plate agﬁf%%&Fag% 25 RETGhpaRe toettienty £t Bpace U

67 outwardly away from the bottom surface of the plate if the
lower circuit member 90 must be removed prior to scldering.

After the circuit member 90 is pressed against the plate 12,
each lower contact arm 64 iz located entirely within a lower
recess 26. The contact pads 92 preferably close the openings of
the passage slots 22 and lower recesses 26 to the bottom surface:-
of the plate. BSolder connections 96 are then formed between the
legs 80 and the contact pads 92, preferably by conventional
reflow soldering. The volume of each lower recess 26 is sized to
accommodate the solder connection entirely within the recess.
The relatively 1large bearing area between the straight arm
portions 80 and the contact pads ensure the solder conpections
form reliable electrical and mechanical connections between the
lower contact arm portioﬁs 80 and the contact pads 102.

When the solder connections 96 cool and sclidify, the
contact shoulders 70 and the arcuate lower contact arm portions
78 grip the plate 12 between them. This securely holds the lower
circuit member 90 against the plate 12 to form an interposer
subassembly for subsequent handling and assembly with an‘upper

circuit member.




. the

fl oor of the upper recess of the passage. 11. The int expos%? ﬁ%%eﬁ%@fgﬁy as in
any preceding claimwherein the upper cgptact arm of each contact conprises
an arcuate contact nose and the |ower contact arm of each 20 contact
conprising a straight solder contact. 12. The interposer assenbly of any
precedi ng cl ai m wherenduther dppbescohtaciglar filofheeachn conrt adtiew0llpr bfes a
straight portion extending between the contact body and a contact nose, the

strai ght porbEoPcETGEgFAG-artupPePTEbHtadte pEtPirénmeHeed rréfiposer th€senbl y

s pressed against, Ihe, upper. cont agtoRads,and solder; connegtlons, ol ni ng
such 25 strai g‘ﬁf orti ons and the upper pads,” such connecti ons |'ocated in
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the passage and adversely affect the resiliency of the spring arm
74. The clearance between the sidewalls and each ccontact body 60
is sufficiently sﬁaii to resist flow of meited solder thrcugh the
passage slot from the lower recess 26 into the upper recess 24.
Alternatively, a contact body 60 can be press fit in a passage
slot 22 to close fluid communication through the plate between
the upper and lower recesses of the passage and obstruct the flow
of solder through the passage slot.

Figure 7 illustfates the interposer assembly 10 and lower
circuit member 90 positioned adjacent an upper circuit member 100:
prior to pressure connections being formed between the contacts
14 and the circuit member 100. Contact pads 102 on tﬁe upper
circuit member are above the contacts 14 in the assembly 10. - The
upper contact noses 66 lightly engage the pads and the contacts
are not stressed. The contact noses 66 are spaced above the top
surface 18 of the plate 12 a sufficient distance to compensate
for spacing variations caused by manufacturing tolerances while
assuring sufficient contact pressure can be generated between
each contact nose 56 and contact pad 102 to form a reliable
electrical pressure counection between them.

Figure 8 illustrates the assembly 10 when the upper circuit
member 100 is pressed tigﬁtly against the plate 12. When the
member 100 is brought into contact with the plate 12 the contact

.pads 102 bend the upper contact arm 62 of each contact 14
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Contact pressure is maintained by the elastic bending of the
spring arm 72 without bottoming the end of the uﬁper contact arm
62 on the upper recess floor 40. Such bottoming of contact ends
could undesirably increase the closing force. Bhould the end of
an upper contact arm ever bottom on the floor 40, the slope of:
the floor 40 guides the legs down the recess to minimize
additional closing force. If it is necessary to replace or
reseaf the upper circuilt member 100 the elasticity of the spring
arms 72 return the contact noses 66 above the top surface of the
plate for later reengagement with the contact pads 102.

The solder connections and the clean wiped ﬁressure
connections assure thaf the contacts 14 provide reliable, low
resistance electrical paths between the upéer and lower sets of
contact pads.

The contacts 14 are formed from contact preforms 110, see
Figure 9, after the preforms il0 are inserted in the plate 12. A
contact preform 110 is cotherwise identical to a contact 14 except
that the lower contact arm 64 is yet to be formed from a lower

- contact arm prefcrm 112 planar with and extending away from the
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Each contact preform 110 is inserted intc a contact passage
16 from the top surface 18 of the plate 12. The contact arm
preform 112 is inserted into the nominal width portion 32 and
enters the reduced width portion 36 of the passage slot 22. The
contact arm preform 112 is inserted yet further inmto the slot
until the shoulders 72 of the contact bedy 60 abuts the
transverse slot wall 28 and prevents further insertion of the
contact.

At this peoint the contact preform 110 1is located in the
contact passage 16 as shown in Figure ¢ with the contact arm
preform 112 extending away from the plate bottom surface 20. The
upper spring arm 62 is in its unstressed position like in Figure
2.

. The contact arm preform 112 is then bent toward the lower
recess to form the lower contact arm 64. The preform 112 bends
around the arcuate surface 50 and plastically deforms to form the
arcuate portion 78 of the lower contact arm 64. The radius of
curvature of the arcuate portion 78 is substantially greater than
the distance between the end walls 28, 29 to limit the plastic
deformation of the lower contact arm and maintain resiliency of
the contact arm.

Figure 106 illustrates a second  embodiment interposer
assembly 210. Conventionally, assembly 210 is used for scidered
connections between contact pads on both upper and lower circuit

members. Interposer assembly 210 components include a flat plate
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10%§P“10%&T(Q6 géézg%ntact body 60, an upper contact arm 218, and a lower
contact arm 220 like the lower contact arm 64. The upper contact
arm 218 includes an elongate, straight inner arm portion 222 that
extends at almost a right angle away from the contact body to a
convex contach surface or contact nose 224. A short extension
226 extends from the contact nose 222 to a free end located in
the upper recess of the plate.

Figure 11 illustrates the interposer assembly 210 positioned
adiacent upper and lower circuit members 228, 230. The upper
circuit member includes contact pads 232 above the contacts 214
and solder layers 234 on the pads. The lower circuit member
includes contact pads 236 below the contacts 214 and solder
layers 238 on the pads. The upper and lower contact pads lightly
engage the contact surfaces of the contact arms and the contacts
are not stressed. The distance between the contact surfaces on
the lower and contact arms is greater than the thickness of the
plate but less than the corresponding distance of a contact 14.

Figure 12 illustrates the assembly 210 when the circuilt
members 228, 230 are pressed tightly agaiﬁst the plate 212. The
contact pads bend the upper and lower contact arms 218, 220 into
the upper and lower recesées of the plate. The resiliency of thé
contact arms enables each contact 214 to be compressed without a
high closing force. The compressed contact arms lie flat against

the contact pads. If it is necessary to replace or reseat either
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236 preferably close the copenings of the contact passages in the
plate. Solder conhections 240, 242 are then formed between the
upper contact arms 218 and the upper contact pads 232 and between
the lower contact arms 220 and the lower contact pads 236,
preferably by reflow soldering. The volume of each upper recess
is sized to accommodate a solder connection entirely within the
recess.

VReflow soldering can be done to both circuit wmembers
simultaneously as described above. The same sclder can form the
solder layers on both the upper and lower circuit members.
Alternatively, the upper and lower circulit members can be
soldered to the contacts in separate operations. The solder
forming the first melted solder layers will have a wmelting
temperature higher than the solder forming the later melded
solder layers. This assures that the first formed solder
counections do not remelt during the subsequent solﬁering of the
other circuit member.

The end of the floor of each upper recess of the interposer
plate 12 or 212 adjacent the slot, the transverse wall in each
glot and the bottom surface of the plate are located on the same

side of a center plane located equidistant between the top and

bottom surfaces of the plate. This increases the ability of the
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with respect Lo each other about the center plane.

While we have illustrated and described preferred
embodiments of our invention, it is understood that this is
capable of modification, and we therefore do not wish to be
limited to the precise details get forth, but desire to avail
ourselves of such chang_fes and alteraticons as fall within the

purview of the fcellowing claims.
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WHAT WE CLAIM AS OUR INVENTION IS:

1. An interposer assembly for establishing electrical connections between pairs of
upper and lower contact pads arranged in a predetermined pattern, the interposer
assembly comprising:

5 a plate formed from insulating material, the plate having a flat top surface, a flat
bottom surface extending parallel to the top surface and a uniform thickness between the
top and bottom surfaces;

a plurality of single contact passages in the plate, the passages spaced apart from
one another, each contact passage comprising a slot extending through the thickness of

10  the plate for receiving a contact in the passage, an upper recess extending away from the
slot and open to the top surface of the plate and a lower recess extending away from the
slot and open to the bottom surface of the plate;

each slot comprising opposed end walls defining opposite ends of the slot, upper
and lower pairs of opposed side walls joining the end walls of the slot and a transverse

15 wall facing the top surface of the plate between the upper and lower pairs of side walls,
the upper pair of side walls extending from the top surface of the plate and defining an
upper portion of the slot, the lower pair of side walls extending from the bottom surface
of the plate and defining a lower portion of the slot, the upper portion of the slot defining
the nominal width of the slot and the lower slot portion defining a reduced width portion

20  of the slot;

the upper recess of each passage comprising an upper floor facing the top surface
of the plate and a pair of opposed side walls, the upper ﬂoor.spaced inwardly from the
top surface of the plate and extending from the passage slot, the side walls extending

from the top surface of the plate to the floor;
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the lower recess of each passage comprising a lower floor facing the bottom
surface of the plate and a pair of opposed side walls, the lower floor spaced inwardly
from the bottom surface of the plate and extending from the passage slot, the side walls
extending from the bottom surface of the plate to the lower floor; and

the contact passages arranged in a pattern wherein the pattern of the upper
recesses correspond to the pattern of the upper contact pads and the pattern of the lower
recesses correspond to the pattern of the lower contact pads; and

a metal contact in each passage, each contact including a body portion in a slot, an
upper contact arm in the upper recess and a lower solder contact arm in the lower recess.

2. The interposer assembly as in claim 1 wherein the upper and lower recesses of
each contact passage extend from one of the end walls of the passage slot, the upper floor
df the upper recess overlying the lower floor of the lower recess whereby the contact pads
of each pair of upper and lower contact pads vertically oppose one another.

3. The interposer assembly as in claim 1 or 2 wherein the lower end of the slot is
adjacent the bottom surface of the plate, and the lower floor of the lower recess of each
contact passage slopes from the lower end of passage slot upwards towards the top
surface of the plate so that at the lower end of each passage a Iower.contact arm 1is
adjacent is adjacent the bottom surface of the plate to form a solder connection with an
underlying contact pad, each solder connection located in a lower recess.

4. The interposer assembly as in any of the preceding claim wherein the floor of
the upper recess of each contact passage slopes from the passage slot up towards the top
surface of the plate.

5. The interposer assembly as in any preceding claim wherein the floor of the
lower recess of each contact passage comprises an arcuate surface adjacent the slot of the

contact passage, each contact bent around an arcuate surface.
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spaced apart a distance defining the transverse width of the slot; and
the arcuate surface of the floor of the lower recess of cach contact passage has a
radius of curvature greater than the transverse width of the slot of the contact passage.

5 7. The interposer assembly as in any of the preceding claim wherein the side walls
of the upper recess of each contact passage are parallel to one another and are spaced
apart the nominal width of the passage slot and the side walls of the lower recess of each
contact passage are parallel to one another and are spaced apart the reduced width of the
passage slot.

10 _ 8. The interposer assembly as in any preceding claim wherein the transverse wall
of each slot is located to one side of a plane equidistant between the top and bottom
surfaces of the plate.

9. The interposer assembly as in claim 8 wherein the transverse wall of each slot
is on the same side of the plane as the bottom surface of the plate.

15 10. The interposer assembly as in any preceding claim wherein the transverse wall
of each contact passage is parallel with the top surface of the plate and adjacent the upper
floor of the upper recess of the passage.

11. The interposer assembly as in any preceding claim wherein the upper contact
arm of each contact comprises an arcuate contact nose and the lower contact arm of each

20  contact comprising a straight solder contact.

12. The interposer assembly of any preceding claim wherein the upper contact
arm of each contact comprises a straight portion extending between the contact body and
a contact nose, the straight portion engaging an upper contact pad when the interposer
assembly is pressed against the upper contact pads, and solder connections joining such

25  straight portions and the upper pads, such connections located in the upper recesses.




