WD 03/ 052877 PCT/ US02/ 36544 -1- Attorney's Case No. 8-4707-PCT | NTERPOSER
ASSEMBLY FOR SOLDERED ELECTRI CAL CONNECTIONS Field of the Invention The

i nvent i onwoedsasess7t o | nt er poser assenblies used for fornmpr/esoessiscal
connections between spaced contact pads on circuit nenbers. Background of
the Invention Interposer assenblies areiused for formng el ectrical
connections between densely spaced contact pads on adjacent parallel
circuit nenbers. Commonly, the circuit nmenbers are a circuit board and a
cerami ¢ platecwzey \d fgsentlegr at€tP cifiCuits. The pads on the nenbers are
arranged in identical patterns. The interposer assenbly includes an

(nsulating plaleanfegy RLUbli) %ol shibRREN-GaRhAGE: CAEIEG {d)d he plate
and arranged rs. The
assenbly |§l§§@q¥5qﬁgglgggﬂgggnupper and lower circuit nenbers to form

el ectri cal —connmectitons—betweenopposed pairs of contact pads. In one type
of interposer amsenbhyentite |oMertes reuiintempbeer asspebibaentibydh&od

agai nst the bottomside of the plate before the upper circuit nmenber is
pressed agébmsing helgttaticalTivenneghtiaes palteain shReadowentect cprdsmerber
are soldered to the contacts. This enables the interposer assenbly and

| ower ci r cBFFCUHeM8IPSES -f orm a subassenbly that is assenbled |ater with

t he upper,cit f%&ndﬂ%&b% ot el atergonnect the circuit nmenmbers. The contact
pads on the—iége+—e+%eu+é;ﬁfﬁ%e%—eaﬁ include a solder layer to formthe

sol dered connectjiis,oskhe é@@@ﬁbﬂﬂe@cuéfe used for forming electrical

connections between densely spaced contact pads on adjacent
parallel circult members. Commonly, the circuit members are a
circuit board and a ceramic plate carrying integrated circuits.
The pads on the members are arranged in identical patterns.

The interposer asgsembly includes an insulating plate and a
plurality of through-contacts carried in the plate and arranged
in the same pattern as the pads on the circuit members. The
assembly is sandwiched between upper and lower circuilt members to
form electrical connections between 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 circuit member is pressed against the plate. The
contact pads on the lower circuit member are soldered to the
contacts. This enablesg the interposer assembly and lower circuit
member to form a subassembly that is assembled later with the
upper circuit member to interconnect the circuit members.

The contact pads on the lower circuit member each include a

solder layer to form the soldered connections. The lower circuit



WO 03/ 052877 PCT/ US02/ 36544 -2 nenber is pressed agai nst the bottom side
of the plate with the solder |ayer on the pads engaging the contacts. The
| ower ci wowistoszeamber and i nterposer plate are placed i n @arefdoossaven to
melt the solder |ayer and solder the contacts and contact pads together.
The sol der connections formreliable neghanical and electrical connections
bet ween the contacts and contact pads and hold the |ower circuit nenber

firmy against the plate. The contacts project above the top surface of the
pl ate of mwe¢pEbepliderEgssaBazsehtity thrhBotppRrsids i threnbrle it £8Sed

agai nst the er_side of e plate wi th.the contact ds on.fhe. upper
nenber eng¥ Cﬁ%t?\%y%%n?ﬁcgcg’? ‘Pnagdsupepneqragclinﬁcutl  ner tggz%iss' hel'd ala‘é'lg%st t he

plate with the contasts £QAMNGLGIRLLT LEat£OMETRY bet Yol 13)J goed pairs
of pads. Interposer assenblies formelectrical connections between contact

pads arrangednd1t ¥BEYs€ldse 1pyexidnd yol @ecatte abhesctsThad patsadcmypabis
arranged on a one millineter center-to-center grid. A nunber of interposer
assenbl i estomgthye noditeedoddea sPmoget idnsakernwiehialhbrigeardhandfadonndcts in
the frame. In addition to requiring clqgsely spaced contacts, the c gtacts

0
must make chRFiHE EPBERFTIAS OERNERE | Gifs RPERCHSPRFS™AEh HAfE 20
assenbl i esh?rgiethsearldv&;‘e%hed bet@ee%er]}ef%\égglsg%ﬁ{%ertﬁe gié{éj_re of a single

1YrCul .
contact to e a rell abFe COI’]I’]GC%I on ren ntire frane useless. A

| ow mechani cal glOsW R ERECErbFedieFHFRAthE Osslefutracepheverd ginduecst r ess
on a ceramc circuit nenber. A high closure force could distort or

possi bl y btieaksdhieeey anibasaenbey . Thy tupper ichtenposesntass deblpressatst
occupy a mninmum w dth
against the upper side of the plate with the contact pads on the
upper member engaging the contacts. The upper circuit member is
held against the plate with the contacts forming electric
connections between 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 number 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 make
reliable electrical connections with the pads when the assemblies
are gandwiched 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 minimum width

between the circuit members. The contacts must compress and



between the circuit nmenbers. The contacts nust conpress and WO 03/ 052877
PCT/ US02/ 36544 -3 enable the circuit nmenbers to be flush against the

pl ate. Thwo @mitsact s nust be conpliant or resilient enouglrdrousdeBessm with a
| ower closing force and yet must be sufficiently stiff to establish
reliable electrical connections betweempairs of contact pads.

Conventional interposer assenblies in which one circuit nenber is sol dered
to contact pads have contacts that are relatively rigid after bein

sol dered tenatie dcdwet gércpabsmerbens §ie PeodilrHghf ageesis ?@ﬁnﬂlﬁéé-tngPess

the other circuit nenbe& fl ush agai nst tﬂﬁ'i terpOSﬁT 8I%t§. Cn.g casi on
it may be TS JUP6 8p?§@§J§' i PEuf E=hehBer = We 5_5 bstit dtecfreuit
member 11 fdefeaioueie Couad aleryepr RASE NG NSy Ll { e 1§P el AgRLNS!
the interposer plate. The conpressed contacts do not have sufficient

resiliencyediayiatdr Nnreli pahei e16etgical poahections akeweehhedilat ecafter
renmoval of the circuit nenber. Reengagenent of the contacts with the

cont act pacsntafctt pedsubstitute circuit nmenber often results in failure of
one or nore contacts to formelectrical connections. Sumary of the
| nvention The iGRAERELEATRE ARTPEPPIVEJ SFRBR oSer IRis¥BHBP y OPRCICAEFHEE net al

t hrough contacts confined i | osel y, spaced_.passages xt endi t hrogugh an
%‘%ﬁre- lsf'hégog‘%ffggtgt coHtach adg %av% conq:cf. %s trigat

. . . lare
i nsul ati ngm ave “resiftrent ‘upper an ower contact arns

that space canagh, SYLhACescanay-{fOMORROSId € Sides Lhikbe phate. Ahe

contact arng - can Be ¢ npressed against contact pads of circuit nenbers

with a | o QRIcREnEOESEce Haewaniréda  @rtast tig nEctare csubditc inembley
flugh against the interposer plate.

On occasion it may be necessary to replace a circuit member
with a substitute circuit member if a defect were found after
pressing the circuit member against the interposer plate. The
compressed contacts do not have sufficient resiliency to return
to their original projections above the plate after removal of
the c¢ircuit member. Reengagement of the contacts with the
contact pads of the substitute circuit member often results in

failure of one or more contacts to form electrical connections.

Summary of the Invention

The invention is an improved interposer assembly including
metal through contacts confined in closely spaced passages
extending through an insulating plate. The contacts have
resilient upper and lower contact arms that space contact
surfaces away from opposite sides of the plate. The contact arms
can be compressed against contact pads of circuit members with a
low closing force. However, the contact arms are sufficiently

resilient to return the contact surfaces awéy from the plate for



resilient to return the contact surfaces away fromthe plate for WO

03/ 052877 PCT/ US02/ 36544 -4 reengagenent with contact pads if necessary to
perm t adwesismszs77 or replacenent of the circuit nenber. TH@E/URPB6S4and

| ower contact arnms of each contact are conpressed by the contact pads

i ndependently of one another. This permts the contact pads of one circuit
menber to be soldered to the contact arns on one side of the plate prior
to assenbly of the interposer assenbly with the other circuit nenber. The
conpr essi oreagigaphresoritEdt cantschbyPadfe ighaceppeany tonbRBBIL dSESSHBENES f ect

the resiliency and shape of the contact .arns on the other side of the
pl ate. ThETHTPAECRFRE Bh e SId5PdSi PE™fde of the plate remain in

posi tion to [ onir oliAbl e, B a3Ce CANIGR! | G, obeoader canneatl gos with

t he contact pads er circurt nenber. An iInterposer asse

havi ng featdas0tat B RIRSentddty d=on dRegludest ap basuhat edophate and a
nunber of nmetal contacts carried in the plate. The plate is fornmed froma
singl e pimwce opeimsid athag coatertalpadd mubene ofcigsicngt e megbeactto passages
are in the plate, each contact passage including a slot _extending through
t he thi ckrreslsiagfect fe phat eontactupdals Ece8s Séke el HE SdayFof PEAPEhECS] ot

and open to the top surface of the plate nd _a_.lower recess extending
away from¥HEE 8t %ﬁdt fen™ e6pf’ﬁ8rb5tsts_8mbz}ﬁrfw (t::g \(I)\Né‘ah? heBFat é:.lr’ﬂ%éjcsl ot
| ncludes g, Joilnal ruwl ALRPOII BN o8XtRBALEG: JdOmA e, O s WidAcs rahi L he

pl ate and a Treduce portion extending fromthe bottom surface of the
plate. A tfansverseswabk LeEast the sdbiiipentioasd Hegde eant-aet conehudes a

body portion in a passage slot, with
armg on the other side of the plate. The contact arms on the
opposite side of the plate remain in position to form reliable
pressure connections or solder connections with the contact pads
of the other circuilt member.

An interposer assembly having features of the present
invention includes an insulated plate and a number of metal
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 thickness 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 slot 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 portiomns.

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

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



upper and | ower contact arnms extending fromthe body portion. A contact
surface is on each contact arm the distance between the WO 03/052877

PCT/ US02/ 8®ush35287% cont act surfaces greater than the thiclagssooBeune pl ate
when the contact arns are unstressed. The contact body portion has a

nom nal width portion in the nom nal wsdth portion of the slot and a
reduced width portion in the reduced width portion of the slot and

i ncl udes an abutnent surface abutting the transverse wall of the slot to

| ocat e t heocvbathotuiirceRegtenitcac thpasEiydhichpesymdetheoptale YaPH €@ ends

into the upper recess and overlies _a recessed floar of the upper recess
and the | GREESEENPARE FFRM UBREEREEST nt o PR PRIRTT ?%%‘%’ssp%ﬁl‘if"%vg}ﬁsl &8 the

floor of LAgsLowelal#Cess: ol Lhe RESaa0e. MIethd Pokeibh BRMDEL Lo essed

agai nst t e Tower con arns, each contact arm engages oor of the

| ower recess LoroHBESY aliudheoResbhi on e theueent acdti pdrteopassagee sl ot .
This enables the sets of upper and | ower contact arns to be defl ected

essent i al Igy cicndegengdentbys obnonbuanatthesur fHve ebmptesgetdheohractvers®s nove
entirely within the upper and |lower recesses when the plate is conpressed
bet ween’ civeddi of FBEADELSE Thel Iwher th6t coPtreedsddls £O5E260 PRSTIDMDdat e
sol der connections in the recesses dlt’so .enabl e sol %%r irggesgsf’ 1t ngngeers
contact arm§ PBP‘?:JE)n‘f‘%ﬁ:tt"’l%aﬁan B eTE%aBY Ot WS UBPEr TFetei By VT At sized
to accomT%g%te%eéggﬁehSQPn@ﬁtel@%gp%rt NEcLECEREA%e TR PERALLS: i Lanti cal
pl ates to be use aving contacts"wth upper contact arnms configured to
form pr essitendsonnacttnensovér URReks Cad aslerai8s enffilgur esf tthef Dowesol der

connections to electrically connect with contact pads.
recess of the passage.

When a circuit member is pressed against the lower contact
armg, each contact arm engages the floor of the lower recess to
maintain the position of the contact in the passage slot. This
enables the sets of upper and lower contact arms to be deflected
essentially independently of one another.

The compressed contact arms move entirely within the upper
and lower recesses when the plate is compressed between circuit
members . The lower set of recesses 1s sized to accommodate
solder connections in the recesses to enable soldering of the
lower contact arms to contact pads. Preferably the upper
recegsses are also sized to accommodate solder connections in the
recesses. This permits identical plates to be used having
contacts with upper contact arms configured to form pressure
connections or upper contact arms configured to form solder
connections to electrically connect with contact pads.

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



O her objects and features of the invention will becone apparent as the
description proceeds, especially when taken in conjunction with the
acconpanywag3dszsarngs il lustrating the WD 03/ 052877 PCT/ USEA)/B9246544 - 6

i nvention, of which there are four sheets of draw ngs and two enbodi nents
are disclosed. Description of the Drawgigs Figure 1 is a top view of a
first enbodi nent interposer assenbly per the invention; Figure 2 is a
sectional view taken along line 2--2 of Figure 1, Figure 3 is a_sectional
vi ew t akerindlemirgoni nef3whdchf thpgrirare 2oy giheets io§ &Jrévéngs akeh BYeng
line 4--4 of Figure 3; Figure 5jis a viewsimlar to Figure 2 illustratin
the posi tSEPOMeERE ?;l“é%e‘?l’Tb?‘i}od“‘fedFi gure 1 against a lower circuit rrenber;g

Figure 6 i]jses%r\iipg oﬁig}l@ﬂet&aﬁjigl%%e 5 with the lower «circuit nmenber
pressed agal—ﬁs—t——%—\ﬁﬁ\ie—l—ﬁmﬁci—hcui*’r—n‘errber and sol der connections between
the assenbly amdgtihe hower Citdylitiewrasbes ; ffiguranbdineatViieWespabear to
Figure 6 but with the assenbly against an upper circuit nenber; Figure 8

i s a viewsasdgandly perFigerenvenwiitom;t he assenbly sandw ched between the
upper and lower circuit nmenbers; Figure 9 is a viewsimlar to Figure 3 but

i | lustrating aFiguheattigreP6FhiPifseMiel FHThELpratE ST 2rhe AsFéRBFS shown
in Figure 1;
1;

Figure 3 is a sectional view taken along line 3--3 of Figure

Figure 4 is a view taken along line 4--4 of Figure 3;

Figure 5 is a view similar to Figure 2 illustrating the
position of the assembly of Figure 1 against a lower circuit
member;

Figure 6 is a view similar to Figure 5 with the lower
circuit member pressed against the lower circuit member and
golder connections between the assembly and the lower circuit
member ;

Figure 7 is a view similar to Figure 6 but with the assembly
against an upper circuit member;

Figure 8 is a view sgimilar to Figure 7 with the assembly
sandwiched between the upper and lower circuit members;

Figure 9 is a view similar to Figure 3 but illustrating a
contact preform inserted in the plate of the assembly shown in
Figure 1;

Figure 10 1s a view similar to Figure 3 of a second
interposer assembly per the invention;

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

assembly between upper and lower circuit members; and



Figure 10 is a viewsimlar to Figure 3 of a second interposer assenbly
per the invention; Figure 11 is a viewsimlar to Figure 10 but with the
assenbl y betoswses7apper and | ower circuit nenbers; and WO (RITOEDBBd544

PCT/ USO02/ 36544 -7 Figure 12 is a viewsimlar to Figure 11 but with the
assenbly sandw ched between the upper and | ower circuit nenbers and sol der
connections between the contacts and contact pads of the circuit nenbers.
Description of the Preferred Enbodi nents First enbodi nent interposer
assenbly 10 i néligues éL?sm‘gl e- vprEceipiars f2 foowEs ofl imsul withgthe

material. A pluralit tal thro h contacts, 14 are t i
S|nglg ccnﬁ%é%ﬁélyaé§§8 écﬁ%gégﬁaﬁﬁﬁFn EhiFdRigh Yie OWFEK%%EE@ I on e%?ate

pet veen  oRposed laLehoR: A HILELALAL ecéri{:ra]cc%%e%.n&SC@i@l%c?topa-&QeoEOp
and bott oni surf aces , are flat and parallel to one another and are
separ at ed Ve the wnif geRbéhé ckness of the plate 12. The contact passages 16
are spaced apart fromone another in the plate 12. As shown in Figures 1

t hr ough 4,peschippdesagé tbe Prefames mbbdims hat extends through the

t hi ckness of the plate 12. An upper recess 24 extends fromthe slot 22 and
is open to th&figsp subPacaeR; ltq’f@rﬁloéﬁé gosembd Vol TPELRISs B sdrgde-
extends fromthe slot 22 and i.s gpen to_the bott urfagc ate
12. The rdeesEed 74C fé eng P% énggﬁ%%n |reé%¥%§ aw%“%ﬂg%gﬁgg BLglot 22
and over| 'n? e @H%‘I@E Eenw&@é cannegle NEEidCAldy Al Qﬁlﬁglga'cro%tgf:t
contact pa ds. 1n ot her possi bl e enbodi nents the upper and | ower recesses
may ext endod Skadjelst epesktestiirectthoasgh riam tthecshess wi theeppect dedweaoh
other to

opposed plate top and bottom plate surfaces 18 and 20. The top
and bottom surfaces 18, 20 are flat and parallel to one another
and are separated by the uniform thickness of the plate 12.

The contact passages 16 are spaced apart from one another in
the plate 12. As shown in Figures 1 through 4, each passage 16
includes a slot 22 that extends through the thickness of the
plate 12. An upper recess 24 extends from the slot 22 and is
open to the top surface of the plate 12. A lower recess 26 also
extends from the slot 22 and is open to the bottom surface of the
plate 12. The recesses 24, 26 extend in a common direction away
from the slot 22 and overlie one another to interconnect
vertically aligned pairs of contact pads. In other possible
embodiments the upper and lower recesses may extend in different
directions from the slot with respect to each other to
interconnect laterally offset pairs of contact pads.

The slots 22 are each symmetrical to either side of a
central plane extending through the slot 22 and perpendicular to
the top and bottom surfaces of the plate. The slot 22 is bounded

by a pair of opposed end walls 28, 29 that define opposite ends



interconnect laterally offset pairs of contact pads. The slots 22 are each
symmetrical to either side of a central plane extending through the sl ot
22 and pewoeosdiszariar to the top and bottom surfaces of tlrETpisatses4fhe sl ot
22 is bounded by a pair of opposed end walls 28, 29 that define opposite
ends WD 03/052877 PCT/ US02/ 36544 -8 otsthe slot. An upper pair of opposed
sidewal s 30 extend inwardly fromthe top surface of the plate and join
the end walls 28, 29. The upper sidewalls 30 bound an upper portion _of the
sl ot 22 andf deERpnEl&troni Mal VAPt hPPoF t Pon OBPCERE SHEEWaALF odkr ©XH&PRH of

opposed sidewal]s 34 extend inwardly fromth ottom. surface of t pl ate
and join tﬁ@mﬁﬁ%ymgf?@. ; ﬁes?%%%% Ogi %P§é33n%dﬁﬁﬁ1§%Foﬁ% “’gﬁ?ion 36
of the slotg22,and gefine.a J:edyeedsWsdt BoRos tionyQfeqt :‘iﬁ:ﬁ:li%h- A the
transverse wall 38 between the upper and |ower pairs of sidewalls extends

fromthe upper 2oskdevwattsnsSG arthipel Nsidte pheweon shtlawal k3oB4. Arhewer
transverse wall 38 is parallel with and faces the top surface 18 of the
plate 12. Mald &8 bppotsdi msdevdldre ¢ axiomdacinweadimt §rpas shge bot6omThe
upper recess 22 of each passage 16 includes a floor. 40 that faces the top
surface 185&Ffadfe Pf atBe1Plathe 2PPodriRo P8 TWackdishwilt di y TRRoMPMRE top

surface of Jhe Ahal &, 30 extends.. Ay Lhom e (f00. 18l 1,228,097 gl passage

slot 22 opposﬂ% thé ransverse to a recess end wa he fl oor

40 sl opes fgomd %d@ﬁ8§@ﬁ@i&4 s 28t OWR ds at heah ok fRge 9of ddiecphate. A
pair of opposed sidewalls 44 extend fromthe top surface of the plate to

the floor dfe dheesidehddwerdbpadre pdr alibevali4 hexdrsndsarfotdmethandpertend
fromthe slot upper sidewalls 30, whereby the
sidewalls 30 and joins the lower sidewalls 34. The transverse
wall 38 is parallel with and faces the top surface 18 of the
plate 12. Wall 38 limits insertion of a contact 14 into passage
16.

The upper recess 22 of each passage 16 includes a floor 40
that faces the top surface 18 of the plate 12. The floor 40 is
spaced inwardly from the top surface of the plate and extends
away from the end wall 28 of the passage slot 22 opposite the
transverse wall 38 to a recess end wall 42. The floor 40 slopes
from the passage slot 22 towards the top surface of the plate. A
pair of opposed sidewalls 44 extend from the top surface of the
plate to the floor 40. The sidewalls 44 are parallel with omne
another and extend from the slot upper sidewalls 30, whereby the
width of the upper recess 24 between the sidewalls 44 is equal to
the nominal width of the slot 22.

The lower recess 24 of each passage 16 includes a floor 46
that faces the bottom surface 20 of the plate 12. The floor 46

is spaced inwardly from the top surface of the plate and extends

away from the end wall 28 of the passage slot 22 to an end wall



wi dth of the upper recess 24 between the sidewalls 44 is equal to the
nom nal width of the slot 22. The | ower recess 24 of each passage 16

i ncl udes ward3mse8746 that faces the bottom surface 20 of tH@E/ysoaBes442. The
floor 46 1is spaced inwardly fromthe top surface of the plate and extends
away fromthe end wall 28 of the passage-sliot 22 to an end wall WO

03/ 052877 PCT/ US02/ 36544 -9 48. The floor 46 includes a convex arcuate
surface 50 extending fromthe end wall 28 and a flat planar surface 52

t hat sl ope48- f rine £heoar ¢ atreclader ag ecBU FoRMFHRT S i es bf f @EEréinehe

plate. A pair of opposed sidewalls 54 extend fromthe bottom surface of
the plate ¥oP% NS 198t Wl Afe 38Héwal P gia%‘?lé ?)‘él?%}cieelsg\m t §hePSRot her

e IR LA LR Al o B e 01

| ower recess ween equal tot re wi dt h of

the slot 22.,khe orfﬁbgbog@@t@@eﬁzamsaw drehar abby fier e £ bhosutnideobm
t hi ckness strip stock, which nay be suitably plated beryllium copper. The

i |l ustrat ethegsitact s arte) £f00dY £nchebhd liclewaEdgh54 camt audrald eillswgeheral |y

C-shaped and includes a flat body or central portion 60 _and a pair _of
upper and ¢PBREREEREaendapREEBR FTroB4tlhs tdivd AGVEF oTABPFILEt 80 sivHEEShY t he

Chat  oxt nth® Q067 19 ERE. COREBore Bty oM e o PP acaean. by k&2
| ocated op the upper. aud,Loves; GANtACtLAr 8562 64 respectively for
engagi ng cont act pads on circuit nenbers pressed against the plate 12. The
two contact surfracest8, d@htakesspacaedecapaetefabldl Stianesl gheat enittbamn t he
t hi ckness of the plate 12 when the contact is not stressed.
thickness strip stock, which may be suitably plated beryllium
copper. The illustrated contacts are 0.0017 inches thick. Each
contact 14 is generally C-shaped and includes a flat body or
central portion 60 and a pair of upper and lower contact arms 62,
64 extending from opposite sides of the central portion. The
contact arms 62, 64 form resilient cantilever beams that extend
away from the contact body. Contact surfaces 66, 67 are located
on the upper and lower contact arms 62, 64 respectively for
engaging contact pads on circuit members pressed against the
plate 12. The two contact surfaces 66, 67 are spaced apart a
distance greater than the thickness of the plate 12 when the
contact isg not stressed.
The contact central portiomn or body 60 includes a nominal
width portion 68 adjacent the upper contact arm 62 and a reduced
width portion 70 adjacent the lower contact arm 64 that form a
contact shoulder 72. The shoulder 72 faces the lower contact arm
64 and forms an abutment surface that cooperates with a slot wall

38 to locate the contact axially in the slot. This limits

movement of the contact 16 towards the bottom surface 20 of the



The contact central portion or body 60 includes a nomnal wdth portion 68
adj acent the upper contact arm 62 and a reduced wdth portion 70 adjacent
t he | ower wooostoazd77ar m 64 that forma contact shoul der 72.pClimesoshendhder 72
faces the | ower contact arm 64 and forns an abutnment surface that
cooperates with a slot wall 38 to |ocate the contact axially in the slot.
This limts novenent of the contact 16 towards the bottom surface 20 of
the WO 03/052877 PCT/ US02/ 36544 -10 plate 12 and enabl es the upper contact
arm 62 topBeteoiPr asdeenabhInfefdedaRPEY BPNEIRL |2BWerd 2 bRt REL CAFRT BISeThe
upper contact arm 62 includes_an arcuate spri ngﬁarm 74 that extends

out war dl yindSﬁ?FﬂénEJéﬁt?falth@oﬁP%ﬁ?? ‘f)?}"ri_talcdcn %3 tfie contact surface 66 and
an outer arm p‘féé'\?ﬁ%gﬁ écﬂﬁ:tac‘ingﬂfﬁz i idly o b opuidie GRRLAGt A SHriace 66

to a contact en portion o e contact armin the vicinity of the

contact suyhbacextB8akSolbhL-BRAERLY EHEVEEh©S 1S hidMtaich pbdefod Ofo ties
contact surface 66 to forma pronounced contact nose. The wi dth of the

upper contcaataatmsG4fhapers famdmarheouien radm waeltthicof Téhetlognt extendsdj acent
the contact body 60 to a reduced-width free end to reduce stress
concent r atioardhEn TERB (e CBSAERCEVAFRTB46F s tOsr SSBERCETIREY onel e ont act

arm 64 includes an_arcuate, i.nner arm. por.ti.on 78 j.ac t he ortion
60 and an pé’FBﬁ@%t%f,ac S &PERECT S e%natrhnﬁoﬁ'_&rc F%Wﬁfaghﬁgt 8(gr>tl< ae%dgggg\%glgfrom

the contagl; bady, 80 Leatbie cantast Surdiase 67 al-dhie fgeecandoghedbe | over

contact arm The arcuat’e arm portion 78 holds the straight arm portion
80 nearly perpeadseutarsdmm thereastacsd hady 60 assshowrhe iwidEhgufet2e The

| ower contact arm 64 has a uni formw dth equal
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 contact 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 portion 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 lower contact arm 64 has a uniform width equal
to the reduced width of the contact.

The contacts 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 contact 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



to the reduced width of the contact. The contacts 14 are each held in a
passage 16 with the nomnal width portion 68 of the contact body 60 in the
nom nal waodishsporti on 32 of the passage slot 22 and the rrduicssd/3edddt h
portion 70 of the contact body 60 in the reduced width portion 36 of the
slot. See Figure 3. The contact shoul dans 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 | ocate the WO 03/052877 PCT/ US02/ 36544 -11
cont act boelyntmstt bodyeporhiehes hassade pasaade |1arisndndiehemovsmenthet
contact in the passage 16 towards the | ower sur%aCf of the _pl at% 1%. The
contact bodhf pEfiPGhs 168 Fhe0PaRt P Ihe &ITYapEPt FBfis 3T HE fRgFe ©F the

substanti ca%i%terqgt angul ar | ateral cross sections that cooperate to align
the conta ody in the slot. The contact body portions 68, 70 are closely

spaced from t hergl QoneRdcVBbdyp pA®.icd8 aBd s ainsitthewalbs S8kt idhst 82,
mai ntain vertical alignment of the contact in the passage. The upper

cont act ar3s 62aext eudstarsviay 1ir oecthegslat bricengdl |cx2@st ewarttdsnshé&happer
recess 24 and overlies the floor 40 of the recess 24. The contact nose 66
is spacedEheE Y G i8r fREe CORtRfe PR elm XheTHE For-ee To7d SORE2ERe

contact arm62 is |l ocat 'Shi n ttle upper_recess 24 t9 revent the end
: t §Fﬁeg ,m% are .C Off g aced .from the ﬁ%Ot e wal 1s
from bei n®XRUGT B t he Plate nd®a —circul t menber.. The I ower
contact argg 64 £tands awayadfomd e, shotoendivalih 32.:EoMar dg fhgehower
recess 26.  The arcuate portion 78 of the contact arm 64 substantially
conforns wit hmndonebosely fracesspagbearmeagabast céimcar eauat €2 sudeade 50 of
the floor 46. The leg 80 is spaced above the floor of the | ower
away from the slot end wall 29 towards the upper recess 24 and
overlies the floor 40 of the recess 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 a
circuit member. The lower contact arm 64 extends away from the
slot end wall 29 towards the Ilower 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 lower
recess floor 46 with the contact surface 67 spaced below the
bottom surface of the plate 12.

The arcuate floor surface 50 and the arcuate lower contact
arm portion 78 cooperate with each other to prevent or limit
movement or float of the contact 14 in the passage 16 towards the
upper plate surface 18. Any float is insufficient to enable the

free end of the upper contact arm 62 to escape from the upper

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



recess floor 46 with the contact surface 67 spaced below the bottom
surface of the plate 12. The arcuate floor surface 50 and the arcuate | ower
contact woOw3msed7Ton 78 cooperate with each other to prevedr/ 802863t
novenent or float of the contact 14 in the passage 16 towards the upper

pl ate surface 18. Any float is insuffiizent to enable the free end of the
upper contact arm62 to escape fromthe upper recess 24, and retains the
contact 14 in the passage 16. WO 03/052877 PCT/US02/36544 -12 As
illustrated in M dgurlesiratre pasEagese 15 able aprairgsd 16 ¢se vsreéaghdot her
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for sol dere nections between contact pads on a |ower circuit mnenber
and presspids CRNNEciduaRs mefibbhe Tordnret pade afdabelUPperhsiimtéirbossember .
The circuit nmenbers may include circuit boards or other types of circuit
el enents. #gpmel5 1d.| usongeesiohel int espesbiyas8ehd| ysad Pusisyldeedd
adjacent a lower circuit nmenber 90 prior to solder copnections. bein
fornmed bet WEHETHOCOREAVESR 19°03RFY REIS PEURt LRBRDeT T Fhe ”Fﬁﬁfaécf"ngads 92
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contacts ap&mfit, ShEesssti Fin@Hbers hdy Usiiabescifaiasseabhy kO omien the
lower circuit mnmenber 90 is pressed tightly against the plate 12. \Wen the
menber 90 tgpde aghtircnta ebatacisw th the plate 12 the contact

Figure 5 illustrates the interposer assembly 10 positioned
adjacent a lower circuit member 90 prior to solder connections
being formed between the contacts 14 and the circuit member. The
contact pads 92 on the member are below each contact in the
assembly 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 circuit
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 regiliency of the lower
contact arm 64 enables the contact arm 64 to compress without
applying a high closing force to the circuit member 90.

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
cloging force applied against the contact surface 67 of the lower

contact arm urges rotation of the contact counterclockwise as



pads 92 bend the | ower contact arm 64 of each contact 14 entirely wthin
the | ower recesses 26. The resiliency of the |lower contact arm 64 enabl es
t he cont a0 @rose64 t o conpress without applying a high clreaivsy2Betuee to
the circuit menber 90. The arcuate portion 78 of the |ower contact arm 64
bears against the facing arcuate surf-age 50 of the lower floor 46 a short
di stance fromthe slot 22. The torque generated by the <closing force
appl i ed agai nst the contact surface 67 of the |lower contact arm urges
rotation cfearhéncdaguce €ourd ergingelkne sehascaydagy/ §528¥Fe1PCT/0US92A 86544

-13 seen in Fiqure 6_and maintains_the contact shoulders 70 agai nst_ the
sl ot wal | &% WFSW%}*éﬁ%ivgpﬁsp§$$ﬁ?§$VFﬁ8'88ﬁ?%ﬁﬁ EQFWEOEE?U:%ﬁmFO6Be
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in the sane | oca the passage s efore and a the circuit
menber 90 dsdYRSIRGLAGA NSt the sphat €odridheost taé gPhsaddB poI bt 0p280
cones parallel with the contact pad 92 and lies flat against the contact
pad. The aefiogEordridornf8@rhadesufiftreientemssi |9kncy dresspdcegbhrestohhact
surface 67 outwardly away fromthe bottom surface of the plate if the
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circuit nmenber 90 i ressed. agai nst_ the.plate 12 each | ower _contact arm
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26 to the bottom surface of the plate. Sol der connections 96 are then

fornmed betyren:dhadiheawa§0radsd the rontastspadsc92f phef gnabbyibythe
conventional reflow soldering. The volume of each |ower recess 26 is sized
to accombdatre dikeudbl derbeomeaissnbenrénretsd wirtieirn toheokdgreigyd -

After the circuit member 90 is pressed against the plate 12,
each lower contact arm 64 is 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. Solder 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 1s sized to
accommodate the solder connection entirely within the recess.
The relatively large bearing area between the straight arm
portions 80 and the contact pads ensure the solder connections
form reliable electrical and mechanical connections between the
lower contact arm portions 80 and the contact pads 102.

When the solder connections 96 cool and solidify, 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 relatively | arge bearing area between the straight arm portions 80 and
the contact pads ensure the solder connections formreliable electrical
and nechawioccaloszsonnecti ons between the | ower contact ar mpoartsoones480 and

t he contact pads 102. \Wen the sol der connections 96 cool and solidify, the
contact shoulders 70 and the arcuate |-omer contact armportions 78 grip
the plate 12 between them This securely holds the lower «circuit nmenber 90
agai nst the plate 12 to forman interposer subassenbly for subsequent

handl i ng and asBeEntIopoRLERr drrdimFer? ervehl tfivehbEreeOIG3p08o8T s of
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the lower,gla DIEECT 8T 20: PLS qnftbetﬁmﬁ;pe&egséé%e;@é; Suehcsoldefe, f1ow

in any passage coul d contact the upper Contact arns 62 in the passage
and adver selyw afif el bAesdRsitki e8€yd Aonthet siHd gpat onthcrThEnE| €Ariance
bet ween the sidewalls and each contact body 60 is sufficiently small to
resi st fl ovheframekbbedasd| dbrershitpugtfadiethpassHgdestytof ride sheitopwem

recess 26 into the upper recess 24. Alternatively, a contact body 60 can

be press f7¢-i Mg Fasssyece Se6tesn the Slgseethlrd e 8Aml MRLerbnPed &9gh t he

pl at e between e.u r and-l ower r.ecesses of t a e d _obstruct the
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i nterposer,assenbly 40 rand Lovelowdi rr%‘éie%snggbﬁﬁt@(hl%o%b%%_@n?&@ég agent an
upper circuit nenber 100 prior to pressure connections being forned

bet ween t heleeniactslyl4 sardnt et Choduido ramber HEOss Cont att PpadsskE2 on
the upper circuit nenber are above the contacts 14 in the assenbly 10. The
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 illustrates 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 the 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 66 and contact pad 102 to form a reliable
electrical pressure connection between them.
Figure 8 illustrates the assembly 10 when the upper circuit
member 100 is pressed tightly 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



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
pl ate 12 wosasfosesorent di stance to conpensate for spaci ng MaArvsaRisesds caused
by manufacturing tolerances while assuring sufficient contact pressure can
be generated between each contact noses66 and contact pad 102 to forma
reliable electrical pressure connection between them Figure 8 illustrates
the assenbly 10 when the upper circuit menber 100 is pressed tightly

agai nst t entplustly v2thifiehhe herperemseess004i s Broughtinamtagmcdat att tivet h t he

plate 12 the contact f%ads 102 bend the ug er contact arm 62 of each
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spring arm 72 and foreshortening of the contact noves or w pes the

cont act ncsen 662 aaddstfaneehat ongiicheoft otitactomptet: tl ORoteamnasd wiees paksage
slot 22 to make a clean, |ow resistance pressure electrical connections
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Shoul d the en an upper contact armever bottomon the tloor 4
sl ope of 4dwe floor 40 guides the | egs down the recess to mnimze
additional closing force. If it is necessary to replace or

Contact pressure is maintained by the elastic bending of the
gpring arm 72 without bottoming the end of the ubper contact arm
62 on the upper recess floor 40. Such bottoming of contact ends
could undesirably increase the closing force. Should the end of
an upper contact arm ever bottom on the floor 40, the slope of
the floor 40 guideg the legs down the recess to minimize
additional closing force. If it is necessary to replace or
reseat the upper circuit member 100 the elasticity of the spring
armg 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 pressure
connections assure that.the contacts 14 provide reliable, low
registance electrical paths between the upper and lower sets of
contact pads.

The contacts 14 are formed from contact preforms 110, see
Figure 9, after the preforms 110 are inserted in the plate 12. A
contact preform 110 is otherwise identical to a contact 14 except

that the lower contact arm 64 is yet to be formed from a lower

contact arm preform 112 planar with and extending away from the



reseat the upper circuit nenber 100 the elasticity of the spring arns 72
return the contact noses 66 above the top surface of the plate for later

r eengagenmya 03wised17t he contact pads 102. The sol der connectraanssoanes4t he

cl ean wi ped pressure connections assure that the contacts 14 provide
reliable, low resistance electrical patds between the upper and | ower sets
of contact pads. The contacts 14 are forned from contact preforns 110, see
Figure 9, after the preforns 110 are inserted in the plate 12. A contact
pref or m 110eflsced het Ak ecPdentt capdyt A EeRt 46t 14 s cepneindeat Afhd&Heower
contact arm64 is yet to be formed from,a | ower .contact armgr ef or r26112

planar wi t P8R ext’erdi RS ‘\’/ﬁ‘ﬁfdf FEnTHHE D ﬁﬁﬁfﬁ‘? P17 U862 38892 ©C 16
reduced wi db0.¢a0t el Rady akLEed I Hhetemindgte QladdigecCoptact 14 1s

pr ef or ned m ze variations In contact nose Spaci ng when the
contacts are ingget esbddckherpassagas 16. imaeh «z0ahact a prefracm gddsdge
inserted into a contact passage 16 fromthe top surface 18 of the plate
12. The contactoar hepteborsnriilei 58 i pSerthedpiaiten The nbm nedntgalt Rysorti on
32 and enters the reduced width portion 36 of the passage s|ot 22. The
contact ar RFpEer®r Al112s| §npeErd edtpettieuPPRéRaE nt 63 EMePSTotoR iR 1372 he

shoul ders 72 of the contact. bo 60 abuts_.th ransverse sl ot 1,38 and
prevents fGPEREP | esé?etr#ugﬁdo’f"l?%he poggrlf%c%é. C%t t;hﬁ‘i §°P0T Mt St%*r?g (‘%%ﬁt act-
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the contact arm pre o]?m 112 extending away fromthe plate bottom surface

20. The uUppek1SPINdgsabaLE2rsS 72N bf S tast cassatt pbsiyi odp | blketsn Hegur e
transverse slot wall 38 and prevents further insertion of the
contact.

At this point the contact preform 110 is located in the
contact passage 16 as shown in Figure 9 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
recegss 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 10 dillustrates a second embodiment interposer
assembly 210. Conventionally, assembly 210 is used for soldered
connectiong between contact pads on both upper and lower circuit

members. Interposer assembly 210 components include a flat plate



2. The contact armpreform 112 is then bent toward the lower recess to
formthe | ower contact arm 64. The preform 112 bends around the arcuate
surface S5Woansdspd7astically deforns to formthe arcuate p@adlse23d&sdof the

| ower contact arm 64. The radius of curvature of the arcuate portion 78 is
substantially greater than the di staneg7between the end walls 28, 29 to
limt the plastic defornmation of the | ower contact arm and nmaintain
resiliency of the contact arm Figure 10 illustrates a second enbodi ment
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connecti ons b t cont ads, on_both dlo cir nbers.
Interposer asgem%ﬁg gg‘fg’r%‘glnea%t ch’ng déﬁgg Ig'? p% %éwﬂégyog%g‘;oe

PCT/ US02/ 3@@@4“5;5 ggdzt@élq a plurality of nmetal contacts 214 in the plate.
The plate 212 is identical to the plate 12 and so will not be described
further. Each caathacto2izkthad4aheensranjerlt pontoon badybddb 2sneimtlat 0 t he
contact body 60, an upper contact arm 218, and a | ower contact arm 220
like the | @Werth@oﬁpaéacérhv@n 6 Thealy e Goraect arm 218, | aed wlebowst

el ongate, strai i nner mportion 222 that extends_at al nost a right
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nose 224. A short ﬁzg%}@%gog.'n &28, ségergd%al am %ﬁ%f%@&;ﬁ%&%ﬂ%%%ﬂ& a

free end | Scated in € upper recess e plate ustrates
t he inter pes@Enasserbl ¥nzhO spesiyht 08Le e alja3CERbmUPRET cth J-OBBHy Ct & Gl t

menbers 228, 230. The upper circuit menber includes contact pads 232 above
t he cont acteenZ&é# contact 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
adjacent upper and lower circuit members 228, 230. The upper
circuit member includeg 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 énd 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 circuit
members 228, 230 are pressed tightly against the plate 212. The
contact pads bend the upper and lower contact arms 218, 220 into
the upper and lower recesses of the plate. The regiliency 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



and sol der layers 234 on the pads. The lower circuit nenber includes

contact pads 236 bel ow the contacts 214 and sol der |ayers 238 on the pads.

The upperwanas/oszemer contact pads lightly engage the cont adr/sueBeaes of

the contact arns and the contacts are not stressed. The di stance between

the contact surfaces on the |ower and-t®ntact arnms is greater than the

t hi ckness of the plate but |ess than the correspondi ng di stance of a

contact 14. Figure 12 illustrates the assenbly 210 when the circuit
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pads bend th % er a d Iomer cant act, e ar ?1 2%0 |f t he ugge
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aw reen me
| ower recess e p a e. a?(he resi con act ena% es

each contagﬁtglghgocgguggngﬁgﬁ§ed mnthout a high closing force The
conpressed contact arns lie flat against the contact pads. If it is

necessary to repkaee ®ie reiseat temblhieer N2 183/ @328%¥e PR¢44600 /236544t - die
circuit nenber, the elasticity of the contact arns returns the contact
surfaces awdpter dh?t hdigplupper242d flnwerarentaeermyagensat logitdd ehsitohy act
pads. After the circuit nmenbers 228, 230 are ressgﬁngalnst t he Blate
212, the ufpehiantPT SWBFTcBAT actVear RE2EF &C6EaERd eryAChiRERPn2th

upper and Lower.BLaLe T easses NS, NLACL: Al A3y ;200 ARLeL oLy, ¢l ose

t he openi ngds o € Co act passag s In nec I ons 240,
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contact pads 232 and between the |ower contact arns 220 and the | ower

contact paapp236¢contpref arabl yldyntdethewmeirdesnget Haelsv eb 2inemddoeeaedn upper
recess is sized to acconmpdate a sol der connection entirely within the
recess. 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.

Reflow sgoldering can be done to both circuilt members
gimultaneously as described above. The same solder can form the
golder layers on both the upper and lower circuit members.
Altermnatively, the upper and lower circuit members can be
soldered to the contacts in separate operations. The solder
forming the first melted solder layers will have a melting
temperature higher than the solder forming the later melded
solder layers. This assureg that the first formed solder
connections do not remelt during the subsequent soldering 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
slot and the bottom surface of the plate are located on the same

gside of a center plane located eguidistant between the top and

bottom gurfaces of the plate. This increases the ability of the



Ref | ow sol dering can be done to both circuit nmenbers sinultaneously as
descri bed above. The sane solder can formthe solder |ayers on both the
upper andwoowms2sorrcuit menbers.  Alternatively, the upperpcanibokoeian
circuit nenbers can be soldered to the contacts in separate operations.
The solder forming the first nelted salder |ayers will have a nelting
tenperature higher than the solder formng the |ater nelded solder |ayers.
This assures that the first formed solder connections do not renelt during
t he subsequBREr SGIEES 1§ SECEHE® 3Rt ABPSEi FERFR et ithABL etite 5t RE 1 oor
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| ocated on,the, saff .t 48nOhnd €80t SFa AN Qeal afpeautdhsiant-heliween the
top and bottom surfaces of the plate. This increases the ability of the WO
03/ 052877 B6I¢d)302/ 36584 canl DeUuppeied ecetsSet Qld=dgnl Yequairenppes eiitoaet arm
w thout the end of the arm groundi ng agai nst the recess floor. The shape
of the uppeangiom atheagecantry hefspars nglatet R - uppér oshesctraswifdee
above the plate can be varied to neet design requi rerren%% wj t hout . changi ng
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While we have illustrated and described preferred enbodinments of our

i nventi on, withiseapder sooedchhathdhizdbdus thapeadhteemfplamei.fi cation, and we
therefore do not wish to be ‘

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 set forth, but desire to avail

ourselves of such changes and alterations as fall within the

purview of the following claims.



limted to the precise details set forth, but desire to avail ourselves of
such changes and alterations as fall within the purview of the follow ng
claims. VWAB/B2Z2877 PCT/ US02/ 36544 -20 WHAT WE CLAI M AS FOORUS0BNENTI ON | S:
1. An interposer conmponent adapted to receive a plurality of |ike netal
contacts to forman interposer assenbl y2ber establishing electrical
connections between pairs of upper and |ower contact pads arranged in a
predeterm ned pattern, the interposer conponent conprising: a plate forned
from i nsul at i ng"HAT e¥'¥ AFLATM &Sy OHRe ITHWRNTE™S ISf) at top surface, a flat

bott om surface gxte di ng_par al Irelc }noortlehr«;\t 1op.s r{:gcgegn]{j a unilf orm,

t hi ckness bet ween tHe op And Bot RSy 1HEES T a pl Ut at |V'Eeyaoip Sthgte
contact pasFageskd Nnekg1Pl@&hfacthe tPagsAgesnsPaGRI RRALt fdQmuane anot her,
each contact passage conprising a slot extending through the thickness of
the plate ds@rblecRiNdgnglacteoit=2aciconietbeopaIsag@cnapatippebrr @6esS and
extending away fromthe slot and open to the top surface of the plate and
a |ower réoess examdnditnpadsayafranaschels| ot paadeopeninss t et tsott, onthe
surface of the plate; each slot conprising opposed end walls defining
opposi te elﬁ]&?rBPsFﬁec%rl‘]%‘f’f}erﬁpﬁé’?“pgﬁﬁl?‘%i/ver pairs of opposed side walls

joining the end ls_.o and : e -\a faci he top
surface of the SI #%é%e{%té%gi ?kg&upperl%gngsrﬁ%{\%ﬁ%éi'r%L%fﬁiq%ga%%sa} t he
upper pair @bistde wWatdageext entingottom e akepexsdidiagepofatira phatee and
defining an upper portion of the slot, the |lower pair o? side walls

ext endi ng faopmstur€abet aodn s undaBenofthickness 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 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 wallg defining opposite
ends of the glot, upper and lower pairs of opposed side walls
joining the end walls of the slot and a transverse wall facing
the top surface of the plate between the upper and lower pairs of
gide 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 of the

slot;



the plate and defining a | ower portion of the slot, the upper portion of
the slot defining the nomnal width of the slot and the |lower slot portion
defining wo®ddzsgd wi dth portion of the slot; WO 03/ 0528PCTAGH2EEA2/ 36544
-21 the upper recess of each passage conprising a floor facing the top
surface of the plate and a pair of oppeséd side walls, the floor spaced
innwardly fromthe top surface of the plate and extending fromthe passage

slot, the side walls extending from the top surface of the plate to the
floor; the IomthFeEBg§r0¥e%%%%‘ﬁh§§86ep%%ﬁgfi§Pﬁ€résf?%d?j?éEFnﬁaC%ﬁ%

bot t om Surft%gﬁe yt%]tp tsﬂﬁfﬁbé‘t §¢ A }ulfaftier =0 9Pposed, £l de, valy %E'Ldet fig, { L oor

spaced i nwar romthe bottom ace of tne plate ""and extendi ng Ttom

the passagerd Gtioothepside wald:si1extesdi fige doPmut-hgcbott OJHeSFbELB%eaRé t he
plate to the floor; and the contact passages arranged in a pattern wherein

the patteraxtahdihg Gpperthecessesgyec@loespohd $0dd healiat teaxttendfingherompper
contact pads and the pattern of the | ower recesses correspond to the
pattern oftﬂﬁétF@méPrg®%?a%Etﬁﬁd@iaﬂﬁ rhetintfdiogdser conponent as in claim
1 wherein the upper. and | ower rgpess s _of each contact pas xtend from

one of the end W&l FEVGT THE aslaGe tl Btoo15t LI 0T the IGhper “FLtdss
over i ng e 00k, ol tieel gier.d cegss WNPLoR;{No: GRILack pas .01 ,cach

pair of upper an ower contact pads vertically oppos one anot her. 3. The
i nt er poser WRAFARSR spsctd Chd 13, Whenethet Betfdwturfelct be Lanwep1sesess

of each contact passage slopes fromthe passage slot towards the top or
bot t om sur faacke efcendéngl dtrem the passage slot, the side walls extending
from the bottom surface of the plate to the 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 Ilower recesses
correspond to the pattern of the lower contact pads.

2. The interposer component 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 floor of the upper recess
overlying the 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 component as in claim 2 wherein the floor
of the 1bwer recess of each contact passage slopes from the
passage slot towards the top or bottom surface of the plate.

4. The interposer component ag in claim 3 wherein the floor
of the upper recess of each contact passage slopes from the
passage slot towards the top or bottom surface of the plate.

5. The interposer component as in claim 4 wherein the floor

of the upper recess of each contact passage slopes from the



4. The interposer conponent as in claim3 wherein the floor of the upper
recess of each contact passage slopes fromthe passage slot towards the
top or bowoososza7face of the plate. 5. The interposer conPraT@Ugo2aes4in claim
4 wherein the floor of the upper recess of each contact passage sl opes
fromthe WO 03/052877 PCT/US02/ 36544 -22-passage slot towards the top
surface of the plate and the floor of the |ower recess of each contact
passage sl opes fromthe passagtle slot towards the top_surface of the plate.

6. The i nt &F686F EoRpohfRTS G EPRI Fsfafifecdi henelrtodnd shet Réoabper

recess of e con p age ¢ ri.ses an end _adj ace the slot of the
cont act pasogﬁgg:el%e a%%%e%cﬁé% % h%Pf 3t &R tsa(?andp"fl%%‘gl eot?nio essur$ 2L B¥°t he

plate are J.0eateds08t opsySide 0k 2op! anerd acajredneayi dist ant between the
top and bottom surfaces of the plate. 7. The interposer conponent as in

cl ai m 2 wher ei nét heThwperterpeses scafoopach porhael apassageresn SPaCedoal ong
the passage slot fromthe |ower recess of the passage. 8. The interposer
conponent &F ithec|winarl MfeEss 0t vadh somtagt pPheshoReroneress oin cach
cont act pasgzjgge conprises an arcuate surface adjacent the slot of the

contact pa 8?”5@1??1? Nt Hpd rceﬁﬁi‘b%éfﬁssé‘geifn%?ai m 8 wherein the end
wal I's of each slot,are @Cﬁ%o@%%sam?& Sgl?éq?o%tqgfnl ?hPﬂaé%‘eﬁfhté: ggsygéée

width of the slot; and the arcuate surface o the floor o I Fecess
of each ceRagbcpasgage bas #idadus of a6HN Vot & géﬁﬁtdﬁrstgh@nb&@ﬁeen

transverse width of the slot of the contact passage. 10. The i nterposer
conponent a&el hopl and Bowiher eiurfbhes of the plate.

7. The interposer component as in claim 2 wherein the upper
recess of each contact passage is spaced along the passage slot
from the lower recess of the passage.

8. The interposer component as in claim 1 wherein the floor
of the lower recess of each contact passage comprises an arcuate
surface adjacent the slot of the contact passage.

9. The interposer component asg in claim 8 wherein the end
walls of each slot are spaced apart a distance defining the
transverse width of the slot; and

the arcuate surface of the floor of the lower recess of each
contact passage has a radius of curvature greater than the
transverse width of the slot of the contact passage.

10. The interposer component ag in claim 1 wherein the
upper portion of each slot extends to the lower portion of the
slot whereby the upper and lower portions of the slot extend
through the entire thickness of the plate.

11. The interposer component as in claim 10 wherein each of
the wupper and lower portions of each slot comprises a

substantially rectangular transverse cross section.



upper portion of each slot extends to the |ower portion of the slot

wher eby the upper and | ower portions of the slot extend through the entire
t hi cknesswafostoszs7pl ate. 11. The i nterposer conponent as i rralesdon3dd4wherein
each of the upper and | ower portions of each slot conprises a
substantially rectangul ar transverse cr@ss section. W 03/052877

PCT/ US02/ 36544 -23 12. The interposer conponent as in claim11l wherein the

side walls of the upper recess of each contact passage are arallel to one
anot her and ar e '€pacédCapatErPREShoTRTRAPSHItAES Cﬁﬁémpéésé(gérg’r%t thad the

side walls of,t l.ower - r S f _each ont.act passage are parallel to one
anot her andgqéireehgap%csedé%pgﬁg %tp grréfgﬁggg V\O,ifgt%acgjf the apcass%%sesasgfeot?ri&

The i nt er peseh1cePaNedle asiot Rekl@idMle WRIRINE26N t1el Qbni S SYMRLI bgal to
either side of a plane extending through the slot and perpendicular to the

top and bottdhempsssbgeeslof dre thel atée ddllsTheE ithtel pOSEIrrRFHROBENEads | N
claim1 wherein the transverse wall of each slot is to one side of a plane
equi di st antCHBERRECREEFRIG G caRar dbtelorhos gnfaresthsr Bhd pratwpaces. aPhet

i nt erposer conmponent .as,in claim14 wherein the transverse wall of each
slot is on t&ﬁerggﬁﬁegi‘ﬂjeé%f Cifﬁtg[%l BAg"33® Stq‘r?é: ‘bottom surface of the plate.
16. The interposer c 0 i i rein o §r e, | of
cach contact paseage T8 RArATTEr W THETS Fop: oo Faeemof PREYEH sy
adj acent t hadtl eer sphméhe; sppero Leerss sfe ¥ aPRSSAYCextlehdiNg LALEHHOSET

assenbly for establishing electrical
the slot and perpendicular to the top and bottom surfaces of the
plate.

14. The interposer component as in claim 1 wherein the
transverse wall of each slot is to one sgide of a plane
equidistant between the top and bottom surfaces of the plate.

15. The interposer component as in claim 14 wherein the
transverse wall of each slot is on the same side of the plane as
the bottom surface of the plate.

i6. The interposer component as in claim 1 wherein the
transverse wall of each contact passage is parallel with the top
surface of the plate and adjacent the floor of the upper recess
of the passage.

17. An interposer asgsembly for establishing electrical
connections between spaced pairs of upper and lower contact pads,
the interposer assembly comprising:

a plate formed from a single piece of insulating material,
the plate having a flat top surface, a flat bottom surface
extending parallel to the top surface and separated from the top

surface by the thickness of the plate;



connections between spaced pairs of upper and | ower contact pads, the

i nter poser assenbly conprising: a plate forned froma single piece of

i nsul ati nyowtoses7al, the plate having a flat top surface,pca/fdoatedaott om
surface extending parallel to the top surface and separated fromthe top
surface by the thickness of the plate; -3 03/052877 PCT/ US02/ 36544 -24 a
plurality of single contact passages in the plate, the passages spaced
apart from one another, each contact passage conprisjng a slot extending

through the thi 8kRESEbItY HE FidiHe cRRTABpePaFoReRs, 1and e R rdéess:
g

the sl ot of each contact .passage.conprisin se d | I.s definjn
opposite eRdg=o7cY h(Sapaslf%?, aﬁ%%grfﬁ% %%Ne?g%\gﬁ%f)]g’ %&gp%%%\%a tsi egév%ﬁ S

joining the.gpd; wald sy of1 dthexskatii At rouyhanayerseomplds backng ghad,op
surface of the plate between the upper and |ower pairs of side walls, the
upper pair aaf uppde weddsss, extieadlogef rruetslze t op surface of the plate and
defining an upper portion of the slot, the |lower pair of side walls
extendi ng from thheshbott ofm sarhacenspct hpapbage apdPHeing epreSegweand

portion of the slot,, the upper portion of the slot defining the nom nal
wi dth of tH@liFotehdihEPPoRef S sPts ﬁ%ifrt%nsg@ﬂ Ny a a]ngdgg‘gﬁr Rit'dtth

portion of fhg a'ggéap%g?ee%gn s [ RE89300LnEACRaCORI AP Lo PARAAA APER & the

top surface of conprising a floor facing the top surface of

the plate apdnaveais w1opResed shdecyldusratbeot| ogs pispacedivamardley from
the top surface of the plate and extending froman end wall of the passage

slot, the sibderwald Socextepaireg off Eode twed Leoptseinfraee phit hef plideewaldlst he
floor: 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 of the slot;
the upper recess of each contact passage open to the top
surface of the plate and comprising a floor facing the top
surface of the plate and a pair of opposed side walls, the floor
spaced inwardly from the top surface of the plate and extending
from an end wall of the passage slot, the side walls extending
from the top surface of the plate to the floor;
the lower recess of each contact passage open to the bottom
surface of the plate and comprising a floor facing the bottom
surface of the plate and a pair of opposed side walls, the floor
gpaced inwardly from the bottom surface of the plate and

extending from an end wall of the slot, the side walls extending

from the bottom surface of the plate to the flooxr;

a metal contact in each contact passage, each contact



the | ower recess of each contact passage open to the bottom surface of the
pl ate and conprising a floor facing the bottom surface of the plate and a
pai r of opwosad2ssrde walls, the floor spaced inwardly fraawise2betss om
surface of the plate and extending froman end wall of the slot, the side
wal | s extending fromthe bottom surfaceé>of the plate to the floor; a netal
contact in each contact passage, each contact WO 03/052877 PCT/ US02/ 36544
-25 conprising a body portion in the passage slot, upper and | ower contact
arms ext endiHGTLEdRPt ALPBUYPPOTHA0AR &RE BeedriactlotsuiiPres andebeter
contact arm the distance between the contact surfaces greater than the

t hi ckness cPNtRetplegie g ndRadc Fictc tthearipsdvarko sty el a t Aenbady
portion conprising a nomnal width portion in the nomnal w dth portion of
the slot, #uwrddgeednwiedth cpore¢braim tiHe rdidicedewbdtiepar thencoftadie sl ot
and an abutnment surface abutting the transverse wall of the slot to |ocate
the contacurifpcehegxsavescthpassegéhickheeappdr thomlate ghem ettcerrdihgctint o
t he upper recess and overlying the floor of the upper recess of the
passage andnseakewerstsmtsact &henkodvepdirhgon mannthie ihowernoniseésyid
overlying the floor of the |ower recess of the passage; the contact
passages amoafhjged im thepatmeryl whditbi pottHenuppethe comttact padisedppogeht he
contact surfaces on the upper contact arns and the | ower contact pads
oppose t he rogntast isutfagesiuond vhEH eweklcontadtheastet wiet etny abhemewnint act
pads nove the contact surfaces into the upper and | ower recesses when the
contact padsirfare pbessowy dga nstenshersatexbbse Essedblty tboletzicd riloal |y

i nt erconnect the contact pads.
contact in the contact passage, the upper contact arm extending

into the upper recess and overlying the floor of the upper recess
of the passage and the lower contact arm extending into the lower
recess and overlying the floor of the lower recess of the
passage;

the contact passages arranged in a pattern wherein the upper
contact pads oppose the contact surfaces on the upper contact
arms and the lower contact pads oppose the contact surfaces on
the lower contact arms whereby the contact pads move the contact
surfaces into the upper and lower recesses when the contact pads
are pressed against the interposer assembly to electrically
interconnect the contact pads.

18. The interposer assembly as in claim 17 wherein the
upper contact arm of each contact comprises an arcuate contact
nose.

19. The interposer assembly as in claim 18 wherein the
upper contact arm of each contact is elastically stressed and the

contact nose of the arm is wiped along the upper contact pad when



18. The interposer assenbly as in claim1l7 wherein the upper contact arm
of each contact conprises an arcuate contact nose. 19. The interposer
assenbl y a® 03r5zd7ai m 18 wherein the upper contact arm of FEaTWsoeOét4act i s
el astically stressed and the contact nose of the armis w ped along the
upper contact pad when WO 03/ 052877 PCFRES02/ 36544 -26 the interposer
assenbly is pressed agai nst the upper contact pads. 20. The interposer

csserdly ol A AB AT Sh Iy URReLcSOmLct B oL peoeheon ey

conprises a Stratgnt portion. exten
cont act no%%dy'the upper contact arm the straight portion engaged

agai nst an upper contact pad when the interposer assenbly is pressed

agai nst the upper cohéatitpadser2issdhiely derqieser 1assestdyn ehecligbsr 20

i ncluding a solder connection in each upper recess, each sol der connection
i nt er connectantgctheasnr aifgheagbr tdantract t hempipiras cont sictaiahin | port hen
recess and the upper_ contact pad engaged therewi th. 22. The intergoser

assenbl y ofS*XHEIPI7PRREF SR PR ETEREF Pedht 2T Htn GRtegEn1eBRt gkt the
conpri ses trai.gh rgion X di n the ngact o%_ and t he
qléa%g];f tc Ié’Eaﬁg.g o , th é J!:g.a rgﬁg‘g: ?ﬁ%g\%? gqhatg%g g l’lSQZ ¥1 uBHer

contact nos wer ‘contac ) F ai porfion engag
agai nst a | QRhLcrCaREaFheRathahen hREst Nt LINRQSAK, asSEIblded SRh8sEethe

agai nst the |ower contact pads. 23. The interposer assenbly as in claim22
i ncl udi ng appsal dentgonnesdd .on in each | ower recess, each sol der connection
i nterconnecting the straight portion of the | ower contact armin

21. The interposer assembly of claim 20 including a solder
connection in each <upper recess, each sgolder connection
interconnecting the straight portion of the upper contact arm in
the recess and the upper contact pad engaged therewith.

22. The interposer assembly of claim 17 wherein the lower
contact arm of each contact comprises a straight portion
extending between the contact body and the contact nose of the
lower contact arm, the straight portion engaged against a lower
contact pad when the interposer assembly is pressed against the
lower contact pads.

23. The interposer assembly as 1in claim 22 including a
solder connection in each lower recess, each solder connection
interconnecting the straight portion of the lower contact arm in
the recess and the lower contact pad engaged therewith.

24, The interposer assembly as in claim 17 wherein the
reduced width portion of each contact is closely spaced from the
adjacent walls of the glot containing the contact.

25. The interposer assembly as in claim 17 wherein the

metal contactg are formed from uniform thickness metal.



the recess and the | ower contact pad engaged therewith. 24. The interposer
assenbly as in claim17 wherein the reduced wdth portion of each contact
is closelwossasesd7from the adjacent walls of the slot corr@/wsogeisne
contact. 25. The interposer assenbly as in claim 17 wherein the netal
contacts are formed fromuni formthickn@8s netal. WD 03/ 052877

PCT/ US02/ 36544 -27 26. The interposer assenbly as in claim 17 wherein the

I t act f h, tact is f d aft t he, bod ti
2" Tnser Led | nt 62 he Bt Bt 2P othe PREBTbser Ssenbly b PROETOr rFde

wher ei Nt he o uBPEILSO0t Actnaben QfoRACk,CON AW dctoLor updcbetpre ke, cont act

body portion is inserted I1n the plate. 28. e I nterposer asse y as in

claim27 whei®i pokhgonflooinafrddie ihovetns egiegs .of each contact passage
conprises an arcuate surface adjacent the slot of the contact passage; and

the | ower contaél/.ar iflef Iterporcacespanbhe @dniactlpissagevheonmpri ses an
arcuate portion extending fromthe contact bodg and. facing the arcuate
surface of UHReY GREFFECRER of 3 F58aGE 1WnkrEnst tisd ofRaéeoforhact
arcuat e portion %%QstantialIgéég%%29£n§hevwf%hi:he curvature of the arcuate

surface. 25*’ h& |n%8?p5§éF1asse 'y as i ©1%i m 28 wherein the arcuate

portion of the hawer wgpntafle RLELE! sEBEMGONT A6 1h NBALR 2¢0RLAaLL i Paggage
bears agai nst the arcuate surface of the l'ower recess of the passage to
limt nmovenmEriorobft haechovact réoaeey ds chbhl toptstidepaafsadghre cphpteses an
arcuate surface adjacent the slot of the contact passage; and
the lower contact arm of the contact in the contact passage
comprises an arcuate portion extending from the contact body and
facing the arcuate surface of the lower recess of the passage
wherein the shape of the arcuate portion substantially conforms
with the curvature of the arcuate surface.
29. The interposer assembly as in claim 28 wherein the
arcuate portion of the lower contact arm of the contact in each
contact passage bears against the arcuate surface of the lower

recess of the pagsage to limit movement of the contact towards

the top sgide of the plate.



