; xye3eedb. 6 TdDK* | NTERPOSER mﬁmmm‘mm\ml d of the Invention The invention
relates to interposer assenbligks formng electrical connections

bet ween spaced contact pads on ci rpid menbers. 5 Background of 4t hellil 2003

I nvention *166166* |nterposer assenblies are used for formng electrical
connecti ons between densely spaced contact pads on adjacent parall el

circuit nenbers. The pads on the nenbers are arranged in identical

patterns. Commonly, the circuit nmenbers are a 10 circuit board and a
ceramic plate carrying integrated circuits. The interposer assenbly
includes an insulating plate aRgrappkehahkt¥mef,yt hrough-contacts carried in
the plate and arranged in the sane pattern as the pads on the circuit

menber s. FTHed cont @igd SIipFjteicin above the top and bottom sides of the plate.
15 The interposer assenbly is sandw ched between the two menbers which are

hel d t oget herThet hintvhat ¢ont aetlsteer Mongirl @giaddar cospethl ons bebdedor
aligned pairs of pads. Interposer assenblies formelectrical connections
bet ween Eontidey padstairahgednipachigry yoetvaen pebxiadt gonbashchadshan 20
The pads may be arranged on a one mllineter center-to-center grid. Each

assenbl y~ eyt HaveeRe ny as 961 contacts. Four assenblies are
conventionally no nttecL on Iam_seinréql e franme with a total of 3, 844”@HM"H‘W,H’””"M’
t he fraé@&?ﬁ%ﬁ%@#ﬁm@tﬁmm% contacts which can be space v%r 68'0 ose
to each other ;%Icogtsggmlgggt e J&l4 able etegtiisalsy i0ns
with the padsInlég]Lep en the assenbl%%é; are sandwi ch(g@{be(‘fwéee%gt&% Clll‘ cui t

nenbers. cEhddif fortd BeBivBEhe Tt dpnd@kecant &bt alRisCoBReGdjeReheNder s
the entire frame useless. A |ow nechanical closure force is required in

order t pdéargirielenrti rdudtie metmbegs. onTlae qeadanian dilteC icmbrarberre Adtaghed osur e
force could distort or possibly break the ceram c menber. Further,
i nt er posen adsshibhds paiseroscupyCemmeminunt e dich roatihe arenttiversci axei &
menbers, requiring that the individual electrical contacts in the assenbly
ha¥® a |¢¥ﬁQQ&$|h9a§ﬁta?@taleeﬁ%@k%sglﬁqﬁéQ%ﬁﬁﬁﬁqgj¥HQQQﬁ§tﬁﬁ0§é?FPé§sfor
establishing reliable electri clal conpecti ons between the Bilds W t hé)ut undue
C|Osing’$s?cénterposer assembly includes an insulating ate an a
plurality of through-contacts carried in the plate and arranged
in the same pattern as the pads on the circuit members. The
contacts project above the top and bottom sides of the plate.
15 The interposer assembly is sandwiched between the two members
which are held together with the contacts forming electric
connections between aligned pairs of pads.
Interposer assemblies form electrical connections between
contact pads arranged in a very close proximity to each other.
20 The pads may be arranged on a one millimeter center-to-center
grid. Each assembly may have as many as 961 contacts. Four
assemblies are conventionally mounted on a single frame with a
total of 3,844 contacts in the frame. 1In addition to requiring

contacts which can be spaced very close to each other, the

25 contacts must make reliable electrical connections with the pads



Conventional interposer assenblies use contacts which occupy a relatively
| ar ge anmobunt of space in the supporting plate making 15 it difficuh},t%”

neet closely spaced grid requirements. These assenblies are relativefy-t. 203
expensive to manufacture and assenble. Summary of the Invention The

nventi o, 05 AN LIRLAYSI LNL L POsEs, ASSENTlot ] Uging Rl ale haraugh
contacts Toosely con ’ned"i h ¢l ose y Spaced passages extending rough an

i nsul ating pl,at er Ihgi At aRCLYdga s CHatg 1RBRN i OB T WReRie g
conpressed are elastically bent to formw ped pressure connections wth
opposed padsrand g eduge tkei1kesce necessary to sandw ch the interposer
assenbly between the circuit nenbers. The | ow closure force reduces the 25

ri sk of damage towameowhenliyrhg dersamec Suwist ras e randiakbovs aot@sgetnunber

of contacts in the assenbly. The wi ped el ectrical connections between the
cont act sprggnthendie cetresads PoFRTRBIE ablxcuditederPett ddrhett icdpsulset ween
the adjacent pairs of 2 ads and gernit installation of the interposer
assenbl i ¥ GH GO&Lds FERFPTYi &F RARSHRLLnLeEE nkBE RS nBEEPPEd in

cl ean rQons, The digclosed intezf%ﬁer assen@lies use glates.and con ﬁcts 5 .
whi ch ar'd*ed8ihy ARASFRERpenS TSP heSut Bet ur ST ARY adsMEHEE™ THS % ate is
a one- piaas,des! geand JeldidaenbDEQUIN RASSAGES BhLD GGM aghatehagbion
proj ections extending into the passages. "~ The arcuate contacts are readily
i nsert edidda-itha Rasages it SNaP HMsd@diGh v 4 heipieb@chépga:y Yakch
then hold the contacts 10 loosely in place in the passages prior to

samw chidxgpeais the asgenbid egprhisigvpenpeirt tast foedraal iEME ngorkachblar e
conpact, permtting use of the assenbly to formelectrical connections

bet ween alerat wiaede| sompatddrsoftedategpaddie (peds fvithownbeddnentleathg
contact retention projection 15 includes a sl oped cam surface facing one
side of &€l ate. The through contacts are inserted into the plate from

t he side adjacent the Cfn]surfaces. Dur i i nsertion, can1fq|%€mers on the

| ead ends ofcfﬁﬁeBBﬁ?%% suﬁﬁﬁﬁﬁ@efhﬁs% BEEsCIRPArS HiC d°6VeY the
rEtent'%Pr%ﬁg%?géionf%r%ygﬂmLHLl f'”%ﬁgtﬁ%%thgesﬁﬁﬂ%gf&g%%ﬁttgekgkgﬂ t he

passages by e retenti-on projec I OTre exten Fee'8nds of

{ hey cont;actay ¢ e GONAGSear &4 Q08e o dield bid heeassanas, W  hegoposed

cont act noses spaced apart a distance greater than the thickness t he

pl ate. \YreRBANBEES88UrelEi ARt @&bsnasirabt b shamedd e Wnpedssonbagt s 25
w th opposed pads. In a second enbodi nent sloped cam surfaces are provi ded

on bot h ssintles-yob ft ibepfojention. The arcuate t hrough contacts may be
inserted fromeither side of the plate. During insertion, cam 3
The invention is an improved interposer assembly including

metal through contacts Iloosely confined in closely spaced
passages extending through an insulating plate. The contacts
include arcuate portions which when compressed are elastically
bent to form wiped pressure connections with opposed pads and
reduce the force necessary to sandwich the interposer assembly
between the circuit members. The low closure force reduces the
25 risk of damage to an overlying ceramic substrate and allows a
large number of contacts in the assembly. The wiped electrical
connectiong between the contacts and the circuit pads form

reliable electrical connections between the adjacent pairs of



followers on the | ead ends of the contacts engage cam surfaces and are

gui ded past the projections which then hold the contacts in place. 2Thelti[. 203
contact noses are spaced apart a distance greater than the thickness of the
plate to formw ped pressure contacts 5 with opposi ng pads. when a contact
is positioned_ in a_through passage in the second enbodi nent unded

ur FacesP 205 BTs Poe eRda bl S ETasm St Hre ToLa Ra e SEERTCTHES a
surfaces, on. '@Q%%'iﬁ?t?.’%g?s rﬁfe ta@%e%mggtﬁ(% nHiepeam st f aces hohdhe
cont act Toosely 10 wthin the passage for floating engagenment wth opposed
contact jpagss and formation of reliable w ped pressure connections wth the
pads . The free ends of the contacts are held within the thickness of the
plate to |i mtheaitsatbskioaht edfiesst opedrbanesunfacebasxd entdl tonthets

adj acent walls of the contact passages and 15 assure that during insertion
of $he comtgctare masilhe padsaysspar vedad memds agt urkd eodt astssmeledgui ded
snmoot hly over_the projections and do not hang up in the corners or

j unct i on&heh el hipied %ﬁeappaﬁeew@ﬁsdaﬁagflhénédjlaéiﬁfiewaﬁ@weh papgages

occasions, .contacts inserted into,the passages j.n the first enbodi nent .
nt or poSEitIESRASy ERFORE L™t REC LG P ATt VS dBi oo bPRaRaREreE

shor t enefhe destifd Neddiglds aild It 49 96060082 GHEBN S HDCLIBED, 0308, Ot her

obj ects ‘and ures o e invention gecone apparent “as

descri ptd Q) 088868, ofsPethal b ehen chakeRhi8h 2on&PHIRC RN cWhthcthe
acconpanyi ng drawings illustrating the invention, of which there are six
sheet s dfodHeawt Nps ph&cé Wwane rbhedipiagear @dicac|eseshndwichidepscsf pthan of
the Drawings Figure 1 is a top view of a first enbodi nent interposes
assenbl yagremilhes megnteieon;c iFicguite m2mberg . se@heonehtarew takenompoeny, | i ne
2--2 of Figure 5 1; Figure 3 is a sectional viewillustrating the position
of the aswahglbing yHeuek thpepfeenbivotei feunt eherbeisal Frgorecsiessa vi ew
| i ke Figure 3 showi ng_the_assenbly sandw ched between the circuit nenbers;
10 Fi gureEB'ges ¥3er SPectiveSPRERTof SRSt shown in the assenbly of
Figure 1, Figyre 6:i9.2 $qelQnahe V@ LU IAt PO LSt 80 9L LS,

15 includes a sgloped cam surface facing one side of the plate. The
through contacts are inserted into the plate from the side
adjacent the cam surfaces. During insertion, cam followers on
the lead ends of the contacts engage the cam surfaces and are
guided over the retention projections. When fully inserted, the
contacts are held in the passages by the retention projections
which extend between the free ends of the contacts. The contacts
are loosely held in the passages with opposed contact noses
spaced apart a distance greater than the thickness of the plate.

When compressed, the contacts establish reliable wiped contacts

25 with opposed pads.

In a second embodiment sloped cam surfaces are provided on

both sides of the projection. The arcuate through contacts may

be inserted from either side of the plate. During insertion, cam



contact nenber of Figure 5 into a passage extending through the plate; 15
Figure 7 is a sectional view of the second enbodi nent |ike Figure?Z2, JBl.ggnss
8 is a sectional viewillustrating the position of the assenbly of Figure 7
between two circuit nmenbers; Figure 9 is a view like Figure 8 show ng the

assenbly partially sandwi ched between the circuit nenbers; Figure 10 is a
vi ew | i KRR P5HAW nf acheendss &ioles &fkiechEd CHEPREe 2T UEitrEEEt

mb ; Fi 11 i tive vi, f th t act in th
assonnl bt Tergarecs? BBt peREy e e e 28 PRSI iberatng
' tion of _t Ei ' . [
v ough The Ao, T8 CORGEEr T ch G CRE-BeTars od Eameay hente

embodi MmNt RLRI peseknassendl ynd Ol nicd udest Aof hatoddl dhe sk Lormed a0t ¢
insulating material with a plurality of netal through contacts 14

posi t i OREdH ppenRtiact ppa@ssages 16 extending 5 through the thickness of the
pl at e bet ween opposed plate top and

When a contact is positioned in a through passage in the

second embodiment, rounded surfaces at the free ends of the

contact are located adjacent the cam surfaces on opposite sides

of the projection. The cam surfaces hold the contact loosely

io0 within the passage for floating engagement with opposed contact

pads and formation of reliable wiped pressure connections with

the pads. The free ends of the contacts are held within the

thickness of the plate to limit contact flocat. The sloped cam

surfaces extend to the adjacent walls of the contact passages and

15 assure that during insertion of the contacts into the passages

the lead ends of the contacts are guided smoothly over the

projections and do not hang up in the corners or junctions

between the projections and the adjacent walls. On rare

occasions, contacts inserted into the passages in the first

embodiment interposer assembly catch in the corners and have been

permanently shortened, destroying their ability to form
connections between pads.

Other objects and features of the invention will become

apparent as the description proceeds, especially when taken in

25 conjunction with the accompanying drawings illustrating the

invention, of which there are six sheets of drawings and two

embodiments are disclosed.



bottom sides 18 and 20. As shown in Figures 1 and 2, passages 16 are each
provided with a reduced width portion 22 and a uniformw dth portiop 24y 2003
away fromportion 22. Flat end wall 26 extends across the uniformw dth -
portion 24 and is |ocated opposite reduced width end wall 23. Vall 23

extends across the reduced wi dth portion. Contact retention projections 28
are proHSERSFLIHEIKe Lo dliCe Y EAW4RESpor ti ons 22 of passages 16. Projections

28 extend fr walls 23 a Aiétance into the, passa £s and parrow the
passages at %g%ﬁﬁ%i%n%SZ@ BEPWEET " 12 pﬁo?égg?oﬁg QAG"Eh ﬁﬁﬁ?§p§€?lerrow
portionzﬁgﬁgéh?n%%rf%%glghgggggggp free end 31 to wall 26. The projections

i ncl ude cont ac etention surraces 30 and 32 facing plate sides 18 and 20,
r?5peCt|Ve'YFiBQ%esﬁr{éQﬁ%ﬁQQiéﬂgl331@WQx§@§@%ﬂohg {11 he t@pragd.pottom
sides of the plate. A sloped cam surface 34 extends from each retéention
surf ace 130 to the free end 31 of the projection 28 and faces top side 18.
Surface 34 facilitates insertion of a contact 14 into passage 16. Each

met al cont actFiphries 3prief ex asof foveded ibrwomldnisfoahingi tkaepssstiop sfock,
whi ch may be suitably plated berglliun125 copper. The contact is generally
D shapedbgn@sseedde9faFapeaat &, PRENEAX S i g 36 twintebe 56 r of opposed

contact noses ,or pad contacts,6 38 at  the ends q% tgg spring. The cgg%er of

spring 36 exteéfh etH?obﬁhiﬁaY+%V/3é§§a Pt ivn® legﬂetﬁﬁﬁegsge Y4 J U

L 2003 are spaced %Q?QEeﬁ ghgt?9§5h£¥eﬁgéﬁeg4multhe t hi ckness of the plate
egs 40 e y 1’

12. Short retention xtend T nwar romthe noses to free ends 42.

T | egs 40 r l ; a h e;lo ed
beteen the free ende a2 dnd The Bors NG he T T1 Gonr At s T F oy o,

spring 3@shasly BEXEFAYICW dith at the

Figure €6 is a sectional view illustrating insertion of the
contact member of Figure 5 into a passage extending through the
plate;

15 Figure 7 is a sectional view of the second embodiment like
Figure 2;

Figure 8 is a sectional view illustrating the position of
the agsembly of Figure 7 between two circuit members;

Figure 9 is a view like Figure 8 showing the assembly
partially sandwiched between the circuit members;

Figure 10 is a view like Figure 8 showing the assembly
sandwiched between the circuit members;

Figgre 11 is a perspective view of the contact shown in the
assembly of Figure 7; and

25 Figure 12 is a sectional view illustrating ingertion of the
contact member of Figure 11 into a passage extending through the

plate.



center, mdway between noses 38 and includes two tapered w dth s;r)zrl ng, 'arms
44 each extending fromthe center of the -spring to a nose 38, i breer 083
reduce stress concentration when the spring is stressed. in Contacts 14 are
inserted into passages 16 as shown in Figure 6. One nose of the contact is
extende nt o. theO eng f the assage 8&” at plate top side 18 and is
posi ti omed T 1Ta pOT T O 29 betwee /e projection 28 and wall 26. As
contact 14 is.. r | h g%grs 3,@n 4 5 s s as a
cam foll owerSFaln I sé%%&}%/ g%t?n@é%r acegé%fg[tggl hel(aenl of 1 % %rgjﬁ\égti on.
Spring 36 angagesowakh 6. idde fonackcksihheniinsergrd-fiurdher iwatqit he
passage With the result that the Iower spring arm44 is elastically

st r essed;hd@@GM@ons anB¥els passi prapet il and dasedgh nar eaveddpagt i on
29 and snaps back under retention surface 32 of projection 28. Wth the
com act timzertedhentpaskages 1 dig $p2avk bhewapperppatahtdlate ¢gpdnds
above the upper retention surface 30, end 42 of the |ower retention |eg 40
i s | ocathatf st g dare Y8\ 2ét-entiSofheurs afle FAZuaRe thelBeRt ePagsagest he
arcuate spring is adjacent the flat wall 25 26., Spring 36 is _bowed. toward
hal 126 ThePEoesl Bl Y el A (e ke bt BOrhaeR @ 1S58 and end

wal | 26 i th. J i t of -t he n ring
36 at pélg{égé)\gmpgrl ?angég%le%e?%ialsa% g\é\%ggge{g(\?\éggg?hfel}i‘ reFel aen(?gﬁé’%g? %Q

| egs 40 d,& HgAt £E-6 88N che hyed Ghitn of 1 8F R §elcQBn28r4 PEHAT tid NG LEALed
free or float novenent of _ the contact in passage 16. Figure 2 illustrates
t hen posidgpeziek rhaueedtwatdth neidiaviassage when pbaketdlddesabesckzophal and
the | oose contact 14 is supported 5 in the cavity against gravity with the
end of tdeelugppewided #Ortéshing on upper retention surface 30 of projection
28. As illustrated in Figure 1, the passages 16 "are_arranged close to each
other in a déevsagera§ton ismapeciect et d& are pepvided dihithg ekducedcal
connections between sinm|ar arra%s of contact pads, on circuit el enents

| ocat ed “H5We PaFF 8ISow 4 1RF 8P XonveM Pt 13ne a5 efbF§d 0t FeMused
for form gq e% ctr(iic I cconniencttoi ons bgt yeen_ con al{:trr%%d% on_a_ceram Cr

i nt egrat""(-fl & Feuft “Hhd Eont'ae pa sPEPadet rtti t'Poara. h‘?hgagggg'ﬁﬁﬁ may be
used for, §,050R0 2 §elhiLa] GRNNSCHI QRS HEt UeRN i GANtAct, padsyop, ¢
circuit "boards or between contact pads on other types of circuit nenbers.
Fi gure 3ddclivst pat escéh@s | fitsi RRsEfeASSRNTkel@nposit tened1 bebyeentupper
and lower circuit nenbers 46 and 48 with contact pads 50 and 52 on the
menber s dragatedoabovechnde b acte téntdohasurifacthe3assaadbiy. fddeng
contacts lightly engage the pads and are not stressed. Figure 4 illustrates
t he assédalty $0danehs fand 2 GangRPeREdvoey weethareiydiases6 38nénd83@i ahet he
menbers held tightly against the plate 12. Wen the nenpbers are brought
into cor?&’é‘&?dwilf‘hf?%mt%ée ARt PRy tofe sid6 Sc Bt 5BE BABsS50 AndleRedre

dt th t t i ght_ of tacts 14 d el ti [ 1 bend th
ot apCPOu SpFry £F mearisr el A ShPrRGTaR. S e o RN R i ng
engageSeEQQB%n%qumk %@oﬂ@c?@gﬂnzhnaﬁhgﬁggeé'tgﬁngi@@ P&.S Surface 34

facilitates insertion of a contact 14 into passage 16.

Each metal contact 14 is preferably formed from uniform

thickness strip stock, which may be suitably plated beryllium

25 copper. The contact is generally D-shaped and includes a
arcuate, convex spring 36 with a pair of opposed contact noses

or pad contacts 38 at the ends of the spring. The center of

spring 36 extends through narrow passage portion 29. The noses



the arcuate spring and foreshortening of the contact noves or w ges dHe 2003
contact noses 38 a distance along the contact pads toward wall 23 to snake
clean, | ow resistance pressure electrical connections between the contact
noses 38 and the pads 50 and 52. 5 The connections assure that the contact

14 provides a reliable, |owresistance electrjcal path, between the pads. As
d t disrah L Eh tB t

i |l ustrated fﬁaﬁ?gu?gaﬁ, oreshdrtenPagof” confact f4_§ﬁ§ §°FHe fr e¢'%nds

42 of rebentd on | egs 40 Lodsihey, andsbrhngs e iﬁmggdﬁghfmﬁeu% ¥ldady to

the retention surfaces 30 and 32 10 of projectio e retention legs do
not engage £hes PNRjLQbi. ONThEODEGE 4 PIESSHE alwSyMak-Bhabpethdys &l astde e
bendi ng of the spring 36 without bottom ng of the ends of the contact on

t he proj eles imreear 3Bharwal bsatcfd passage fbe whieth «goldl d2undé st kabiprinacr ease
the closing force. 15 Figures 7-12 illustrate a second enbodi nent

i nt Br posks Bskmthiare@0inl Atenpeses wxsianb(3p 68si achadesum fidith pltattdet2
formed of insulating material with azg%urality of netal through contacts 64

posi t i oneBNF AL c ot ABRY pRlEuRRy BE ekt Ehdiity HHowas thwe theineisss yigth he
pl ate between o Eose pl at e tqp ggg}bo tonuﬁ{des 68 an 78}i As shown in

Fi qure 7oPRLRE Aghts 6kt BP e L st FrOVIGed I (1% Fatied witdieh Bertor =72,

| i ke passa ortd on, 22 | he pl at 2 e uniformw dth
portion %4%§ﬁ/§y 3f8|r’opnlr[g)o(r3%?%% gf. % ac]eenﬁ\ezﬁg é%ng%gte%%%l%%r‘gfs%nt %Téle
uni f or m w4t Ry pas tdQRsibpnd is |ocated opposite reduced width end wall 25
73. Wall 73 extends across the reduced w dth portion. Contact retention
propections 7EoradtRr a¥i ded imkdhed edueefamalidys N6r hkoBBow? Of Hiagsages

66. Projections 78 extend a distance into the passages and narrow t he
passages6t at paoet i D tHE behteen tike extendetli amscanthenadéhd 36. thach
projection 78 extends fromportion 72 to an inner free end 80 spaced from
wal | 76 RaRSdgRi R§ePhEINAY oRédtpassuyespaet ildn 799 Tive Ped}letenems iP8 are
centered in the_passages 66 between the top and bottom 5 sides of the
pl ate. narrowed portion 29 between the projection 28 and wall 26. As
contact 14 is inserted into the passgage surface 33 on leg 40
15 serves as a cam follower and is guided by cam surface 34 to the
end of the projection. S8Spring 36 engages wall 26. The contact
igs then inserted further into the passage with the result that
the lower spring arm 44 is elastically stressed, leg 40 is moved
past projection 28 and through narrowed portion 29 and snaps back
. J under retention surface 32 of projection 28. With the contact
inserted in passage 16 end 42 of the upper retention leg 40 is
above the upper retention surface 30, end 42 of the Ilower
retention leg 40 i1s located below the lower retention surface 32
and the center 41 of the arcuate spring is adjacent the flat wall
25 26. Spring 36 is bowed toward wall 26. The contact is loosely
held in the passage between wall 23 and end wall 26 and with the

projection between the ends 42 of the contact spring 36 at

passage portion 29. The distance between the free ends 42 of



The projections 78 include sloped upper and | ower cam surfaces 82 and 84
facing plate top and bottom 68 and 70, respectively. The cam surfageLs @g 003
and 84 are spaced in fromthe top and bottom sides of the plate. Eath U er2
cam surface 82 faces top side 68 and extends fromwall 73 towards bottom

side 70 %o gh Oi nner e dr8(?:'ha|rzla%px Ig\égr a sul;(gacgt 84 faces bot.ttom side 70
and ext ends® from Wall t SWards “FopaPls o1 he T hhet® e 80t A % hown

in Figure.8; er er ,pé}g’% urfac 8 4.ar h,

general | gl‘gf%%gr fggg glrg;)gejldﬁ(%mgﬁlo ang r% 856@1%%\& tgﬁﬁ?gggeétﬁ %g%g%%%axlfs' of
passage £6quANd € Bid S dMeef %@bgmsgb@@h 35 drgresstakam swiagass 8and 84
facilitate insertion of contact 64 into passage 66 fromeither the top or
bot t om swhen aflpleatie 62. hdhezamdlacndb4hesl asetiaicertand Lach ydesppofdal
central spine 88 and upper and | ower tapered spring arns 90 extending from
t heSendsiof thpi nevgBy Guavedt contatty nosds ©re padl conttdet sifgRrarleprdvi ded
on the outer ends of arnms 90. Retention Ie%s 94 extend inwardly fromthe
noses t orfdLkeRdCOR rEPEhdsS T8t e LEHEPEEt 2R09ésPY2IaFbiepadtd apart a

di st ter, th hi, ck 25 _of _th |ate 62. The | 94 extend
vy Trom SpihE BBIG0ETAGES | R ROGRESS3 akbe] SRAPBH°Bor ot AT Do and

the spi ngyFachomeLal, cOnAct; B4, i s Lol srall vol okgRd.f 1om;Lhe, sage st ock

as netal confac e through contact’s used 1n 1

enbodi mept - @ss efthinyi nkD AR thhauIR.EABL AELSs Be ndsh | 44 de Sepontd s of

enbodi nent assenbly 60 are each bent fromidentical flat preforns punched
from thigostadp paEB! o%t atikiciAs pPFEats YVl stesadd bastovd Snat aehswbial e
inserted into passages 66 as shown in Figure 12. One nose 92 of the contact
i S extendedeninlp. t heCendewnt i il passageenpéni Ny aispletes t 6prsifternGthcand i s
positi oned between the projection 78 and wall 76. As the contact is

i nsert edelatoridml paserrrcEigiacdedyegn t Renkager PaEe 9eryeser@mi Tam
foll ower and is guided by upper camsurface 82 to the end of the

proj ect | bRteTpRHed 8815F1YEs 2R oFGMACE PEISTIRF Uhpet TTaht shiPfhde 8Tkt ends
snoothly fromwall_ 73 so t%tf %o%%ctnme 0es,.not, bcionlglneorticoaé ngqut ween
proj ect i dFSTE BAI"WaIN® PSS héRTI 8584 EnGhg2es" tHe" pr ol Ection 78 1 the
contact | d.fu er. ;i t sage ed SR mis
R e P A ottt

snaps bagknhdpdeipdover Earasit feafhed4. Wth the contact inserted in passage
66 the spring arns 90 are bowed out fromwall 76 with the upper end 96

| ocat ed aboverigppes Taihlsigthratces82handntbepbseeraenemSby | 0T giet thisdowd t he
| ower cam surface 84. The spine 88 of the contact center portion is

adj acent beheeéhatppal | ai7d. lowet ¢ Srpost therbenshet Cotchctd o tils dagsaty
confined within passage 66 with both free ends 96 |ocated within the

thi cknesB28f e Prdt 62620 Colf | RERBRES of CRESFr &PVF S WPLRMN 13

< Poduceanhactollr hec A EBLY " caprr @ Br el TasEng G dife A ne
plate. Sych SARTYNLE YoMl dhea.

Figure 4 illustrates the assembly 10 when fully sandwiched

between members 46 and 48 with the members held tightly against

the plate 12. When the members are brought into contact with

25 the agssembly 10 the two contact pads 50 and 52 are moved together

to reduce the height of contacts 14 and elastically bend the two

tapered spring arms 44 of arcuate spring 36. The center of the

spring engages the end wall 26 as shown in Figure 4. Bending of



prevent the contact fromformng a reliable electrical connection 214 JUL 2003
bet ween opposed pads. The convex side of each free end 96 faces the

adj acent cam surface 82 or 84. If desired, contacts 64 could be inserted
into the plate fromthe bottomside 70 in the same nmanner as previously 5
described. Contacts 64 are lLogsely held in. passage, 66. Projections 78

extond belGeah Lont adt” SRds 8. TTheo Y 54l bef nokr RO 56 MeYes o

great er_@m@s thgenebghhcef RLRLeGl ONsa & Detesnihe. 048 A6, Pt i ng
limted free novenent or float of the contacts in passages 66. Figure 7

i1l ustrat@gtde0asiobi 08 Ahkt hel&ont achy irest Beanas spges when lale 16211 s

hori zontal and the | oose contact 64 is supported in passage 66 agai nst
gravity.cdfreedifiper cbevedenthOaoatathenogpperid egdd4heesids ain tael Erper cam
surface 82 of projection 78 and the | ower curved end 96 of the |ower leg 94
rendi ns The tdwmupadsages. aspgine Z8aB8tkagagesdial 14 gingy itesamd nedilabdiens t he
contact in substantially vertical alignhnent in the passage. Spine 88 also
resi sts YK BratBt glisstrdratheatBnbgEresn Bhe ki se or

t | ockwj se, dj ti ' din Fi 7., Rocki f th tact i
50 1 teo A5 thEOETGRR 157 oF SERE® cBnt GOt CERGEC 86 1 Of dsorooahd lam

surface 84. _Th o] nflngne f i e ge
assuresg?(ﬁgetsa{]%ee é%orr?;ga%{lh?sﬁlgnggoé%tl onﬂ%rtl) eegtéggofg%é%g%teénfyramb%q?l%%i abl e
connect i i Relaean eppasedrpadiitPassades L Ait8 i dedal a%eahe gach
other in a dense 25 array in plate 62 in the sane manner as passages 16 are
arr@ngedhf n gcgteetlizdn FRgure 8hel | usteat bsnt Negant doposer assrid yt6e
positi oned between upper and |ower circuit nmenbers 98 and 100 with contact
12 pauso X jand  10Zomredtheomesrsveres lsovetiod 2abede bane lbeltow bentiacs in

t he assenbly. The contacts |ightly engage the pads_and are not stressed.

Fi gure 9f IHhesEbaties BReVasRRMDIBPEOMAIEN Ohak e afnge & dinicoméachePiteen

menbers 98 and 1. 00. Wen .t he nbers are braqught .t owar ssenpbly t he
P contatt HRdSCTo9m At TS A gt Qe Tt He whbCh eick L REEGhL Yof
contacts, 64 ansde ehasti¢ end_the two tapered spring arms 90. The curved

1.1
ends 96 oi° 6t ent |hoen qlé%sl 4lgm)ve towards each other and towards wall 10

76,5 The upperpapd-d-OWeL; sUrviad £nds 96, coRLAGL MARSH:RdKt | QWREL HARL
surfaces 82 and 84 respectively as shown in Figure 10. After confact, each
curved eqsk&ibistiaes alapgripdieecansseniflacesd onad tisdgy o eelhonpianer send 80.
The curved ends 96 roll slightly on the cam surfaces and maintain

t angent | & rrenyadeimstlet ihgt het eaia 1l Svisilr faagdsirad. ittlye dfegetslli dérionwar dl y
toward the free end of the projection. Spine 88 remains flush on wall 76.
Cont act Jradestg? 64r eofiipeanad ohy ¢t ashtReasagads tttowatenmdne Bropgiure 10

illustrates the assenbly 60 en fully sandw ched hetween nenmbers 98 and
100 wi t Fiihdstness REl GRei ghets Rt opposed plate top and bottom
sides 68 and 70. As shown in Figure 7, passages 66 are each

provided with a reduced width portion 72, like passage portion
22 in the plate 12 passages, and a uniform width portion 74 away
from portion 72. Flat end wall 76 extends across the uniform
width pogtion 74 and is located opposite reduced width end wall
25 73. Wall 73 extends across the reduced width portion.
Contact retention projections 78 are provided in the reduced
width portions 72 of passages 66. Projections 78 extend a

distance into the passages and narrow the passages at portions



the assenbly plate 62. Wien the nenbers are brought into contact with the
assembly 60 contact pads 102 and 104 reduce the hei ght of contactls) 6dllt 2083
m ni rum and further elastically bend spring arns 90. The upper and | ower
curved ends 96 remain engaged with the cam surfaces near projection inner
end 80. The contact spine 25 88 remains on wall 76. Contact noses 92 have

moved furfh&et4EGhg RIS PH0LRD YHketF pbsi t FGFneEBKCtid@n 8. The
novenent _or W, pi of contact .npses_92 alo t he contact pads_nake cl.ean,
Eend f%%mlﬁpf%lon 92.90 a%oh$%§{'¥%ee eg%mgénsgﬁge§3fromd%%ybct

| ow r esi Stance pressure electrical ctions b
noses 92;and,fhe, pads 302 and- 124 shhbushipigd 44 Fi i
foreshortenlgrrl]g o? %g%t act 64 mvespéﬁg %uréed enlg p%'rtiglﬁéée%’écpjo Ctrlegt%snti on

legs 94 tagetbetcandr BRI RS thie RRAS JeBt G cengagreBNt nA thcanswdacss 82
and 84 5 of projection 78. Contact pressure is maintained by elastic

bendi ng efidesndbacth&dpespi t e engagenent of the end portions of the contact
with the projection. The sl ope of the cam surfaces anal the curved contact

end portions dh¢éowndiectdrnact 78 o idefodm wiltdmd bppdingrmoh fLhwepr gjaect i on,
whi ch coul d undesirably 10 increase the closing force or permanently deform

t he cont 8BFfa¢@sbéth @bofrneEing helpksj O oid aPetlEerat®® Rt W cent er
of the contact, passage obstruct _.the passa and are spaced jnwardly from
Che oppotPISTHRr e baPEoRel] HEEERTST NG it &4 AGe) FPACRY atbctrBacie
passage ni.f tr erse I sectLion i.th the L of

t he proj Egﬁi %Ir#si. bﬁgé%}“eggﬁgén‘ggdit#gn%lggﬁf act%tﬁcg] ?llﬁ)\leﬁe% icr?g‘erst@érg%%ﬁt ?&a
pasgage Eheegapyf okl quess ofng hexcomiact rifi wtn nERaed. 4t GIPEA SiHd ace

during insertion faces away fromthe _camm ng surface on the projection in
the pagsageco Alisd,iridereaeld guhoderent 16Wer ceahr abhr PaFd i N Rfcdhedmicu
contact overlies the free end of the projection and the contact free ends
are | ocasiede bat weeh eikhenfis ebraanavadfl Uhetpwardsttiaun sadd thetsitdee afnrtehe
passage supporting the projection. Each contact 14 and 64 is symmetrical to
ei ther se@e &t t e Ehevinalinpionsa, 825t i teboe e el 9 stamntsan fangs
descri bed preferred enbodi gents of ﬁrwe' nvention, it is understoqd that

t
this is tapabt EoRTodPr R i RNCEAL VePt AR Bf e HPRO Middh A e 85 ni t ed

tolghe p&fgﬁsféé§§é¥'é% %%% E%E%hbfbggsgggérgsFo £%§Hé 86 is preferably

about 25 degrees. Cam surfaces 82 and 84 facilitate insertion
of contact 64 into passage 66.from either the top or bottom side
of plate 62.

The contact 64 is arcuate and includes a flat central spine
J 88 and upper and lower tapered spring arms 90 extending from the
ends of sgspine 88. Curved contact noses or pad contacts 92 are
provided on the outer ends of arms 90. Retention legs 94 extend
inwardly‘from the noses to rounded free ends 96. The contact
noses 92 are spaced apart a distance greater than the thickness
25 of the plate 62. The legs 94 extend away from spine 88 sgso that

the noseg 92 are located between the ends 96 and the spine.
Each metal contact 64 is preferably formed from the same

stock as metal contacts 14. The through contacts 14 used in

10



14 oursel ves of such changes and alterations as fall within the purview
of the followng clains. 15 1. An interposer assenbly conprisifd altkbn@0n3
piece insulting plate having a plurality of passages extendi ng through the
t hi ckness of the plate and an integral projection extending into each
passage, _eac rojection including.o sed retention surfaces, .and a
pIuralit§16FQngT%+§E8ﬁFhé¥§“@§gﬁ'gﬂc?ﬁ%i?&f%ﬁ?ﬁnﬁ? aghPi Ag, UEeht Betthoses
at the endsofh bREoSRILNG AN dsel aGaheho il 08ELt PRELNEL, | AN, f he
nose, sai d noses spaced apart a first distance greater than the — thitkness
of the phatgorRACHERMAC £h&hNankAosel Y Fapdd nedsiBcR, PagsageW sl ihe
free ends of the contact on opposite sides of the projection and the free
ends of Bheceoptact spaced apart a second di stance greater than the spacing
between the retention surfaces of the projection. 2. An assenbly as in any
precedi ng cl aComwheteiat eaehineteneéd omtsuphacsegennfd isseshawoaimsbidaoe. 3.
An assenbly as in any precedi ng clai mwherein each spring includes a pair
of taper &d-spPragnesers?2 R Amg fratseser Sassbapigd conipe i Shiagend onle Prece
insulating plate having a plurality of passages_extending, through the

t hi cknesB28F28ReCpratBIanll Bh2F Rt BGP af L PF of PO xR RPShie eRrer

passage; .and_a plurality, of t al ntacts.each includi ng. a convex, spring,
Sontact FBSeRTAIST "ot BH The 'spri ng  ani Fr 62" ERES 1DCHIEF CTbsete

together, Qarﬁﬁtgé%%osﬁﬁfa?@é dgB03ES (MY Mhbdr SPEGEG4anAtyk diSt ANGeyn

greater than t hi ckness of the plate, each contact belng | oosely

conbi nedsbn] SwdASHRYE INdl delie bl 88peRUSaRfsldRceOBbAEL ORe ORROSHE & 1d des
of a projection, said opposite sides of each projection each conprising an

angl ed capvsaetaca.facipmon®nessisdddel tdieory avell and.sai Thé r epperndscad t he
nmetal contacts being curved so that when the netal contacts are conpressed
i nto thesprateetde frtendendsoofthihef net ataldoBasts thagagent et cedndnesd aces
and slide along the cam surfaces. 5. The assenbly as in claim5 wherein the
hei ght oRCBakinN}rof edidh RedwacenPreagcharn V& rdarzt! tharhehe v fit of

the pro]ggégggsa%héhgfgggkéqogry%.prolECtlon'

15 The contact is then moved further into the passage and the
lower spring arm is elastically stressed as lower leg 94 moves
past projection 78 and tﬁen snaps back under lower cam surface
84. With the contact inserted in passage 66 the spring arms 90
are bowed out from wall 76 with the upper end 96 located above

J upper cam surface 82 and the lower end 96 located below the lower
cam surface 84. The spine 88 of the contact center portion is
adjacent the flat wall 76. In this position, the contact 64 is
loosgely confined within passage 66 with both free ends 96 located
within the thicknessgs of the plate 62. Confinement of the free

25 ends within the thickness of the plate assures that, on collapse,
the height of the contact is reduced as described without capture
of a free end on one side of the plate. Such capture would

prevent the contact from forming a reliable electrical connection

11



6. The assenbly as in any preceding clai mwherein each netal cont act
i ncludes a straight central spine extending al ong a passage WaII ‘UIh§003
assenbly as in any preceding clai mwherein the cam surfaces on each
pr oj ectlon are flat and extend at the sane angle to the axis of the

assage. The assenb as in recedi n i mwherein each contact is
gt s SHILLAR -t Bt SRR ﬁBPﬁFXp%Jr‘?? G SodeRepPO ot | BHFTS

| ocat ed Itrll1et gg ggn%grcg‘fn ghgf%gt& S The assenbly as in any preceding
cl ai mwherein é pring i1ncludes cen Tal portion and a pair of tapered

spring arms. 1% desired, contacts 64 could be 1nserted 1nto he Qlat
. A2. AY. AE. AA. A5S. A{Y. AY. A&Y. AY. A. ASE. AyE. ALE. A Y. As @V 1e78Jy

~ysngb] Xfreahcat ka] etaleia] stad cajcajaalal cahaal cw@hfraa]xca]aga] Lﬁ:l.aél\ﬁlously

a]J ca] ca] cal] ca] c<a] c”™a] ca]ca] ca] ca]c”a]c”a]c, a] cRa

8wnst DI Udeszupked\ W ca] Cahtajca] | ca}*ea]laaa]s@dh/calhehc]i calcapeakebal cd@] c”a) ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]cajcajcal!50 DI B 1 N O x

1t1l- "hPrbjg#y##$$7q#%%xtend between contact ends 96. The distance

fg]“gg?gap@ ]%g]a]‘%ilgﬁ%c Ja;agfgg cal calsal epleglsal calgelsalcalqalcal 5 al cal
& &&&&&& 494 444 d67 28r 88 wr nhc’\ ca ajcalc
a] ca] ca] caf’:E %%:%Il'(r:lg] g%ljjca]gca] RS caT%a SR ca’]1 ca] &A% e] a} cra} {ﬂtc}a] c}a]
ca] ca] caLg: ‘gpe A*Bj Q%Q\D@%EFS

N<}\INN]<O} xsnhtck’l‘eY]N]Egg]Eé\g]é%aU] cg?ca] cal c, a]ca] ca] caj ca] ca]lca}1 f(a:lafca] cae] caj ca
] cajpca] cabgaleahc*af caliea] eaheateal oa] ERkC ap 65X QRRERT UpYAVY VWY YL ZZ9[ W
[JI~[TII[[~5__}xsnid_Z]]]ca]ca]ca]lc(a]c(a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal
ca] ca] cahealeahtal cahdatha] tapsa] cahicadtc ad £ al € ad giior t=alabaqekdt]gebYYY{ ZZ
Z9[WM I ~[III[["5__}xsnid_Z]]]ca]ca]ca]c(a]c(a]ca]ca]ca]ca]ca]ca]ca]ca]calca
] ca] ca] capeahes] ga]a&’é}:&'a] cdhealpapralvajed] erd] €8] od] the sppSrl %L ) -
(109®7?&' () - S( 109%&' () - 10% o0& g 10% o

0& ()- 10vesks ‘?13- e“NﬂJGS(PPG%C}a&‘ eyriags ol rrgiertirnsigosnd fize (hawar s(10%

To% & ()CEFﬁ("ﬁg B (32 5if 1% gopyt L4 Sbeatie o 4nybhg meegros.  spine

10.9,9° 1
1428 &8/% %”%3))“9%0%“@1(1) £1060 &%) Lo S EFIPE « 15% 0SB AL 109 & () -
nlJy substantially vertical alignment in the passage.

Spine 88 also resists rocking or rotation of the contact in

a clockwise or counterclockwise direction as viewed in Figure 7.

Rocking of the contact is alsoc limited by the proximity of the

J contact ends 96 to side 72 and cam surfaces 82 and 84. The loose

confinement of the contact in the passage assures that the

contact is in position to be collapsed to form a reliable
connectiqn between opposed pads.

Pagsages 66 are arranged close to each other in a dense

25 array in plate 62 in the same manner as passages 16 are arranged

in plate 12.
Figure 8 illustrates the interposer assembly 60 positioned

between upper and lower circuit members 98 and 100 with contact

12
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3%40% & é\gve 1toggég€kggr 9 trcr)f (:)roe/od%lcgz) %1912/0 &hglg 9t10%t& Qontgétlcoto{(sj &6(4) and
elastically bend the two tapered spring arms 90. The curved ends
96 of retention legs 24 move towards each other and towards wall
10 76. The upper and lower curved ends 96.contact upper and lower
cam surfaces 82 and 84 resgpectively as shown in Figure 10. After
contact, each curved end 96 slides along the cam surface towards
projection inner end 80. The curved ends 96 roll slightly on the
cam surfaces and maintain tangential engagement with the cam
15 surfaces as the legs slide inwardly toward the free end of the
projection. Spine 88 remains flush on wall 76. Contact noses

92 are wiped along éhe contact pads toward wall 73.

Figure 10 illustrates the assembly 60 when fully sandwiched
between members 98 and 100 with the members held tightly against
the agssembly plate 62. When the members are brought into contact
with the assembly 60 contact pads 102 and 104 reduce the height
of contacts 64 to a minimum and further elastically bend spring
arms 90. The upper and lower curved ends 96 remain engaged with
the cam surfaces near projection inner end 80. The contact spine

25 88 remains on wall 76. Contact noses 92 have moved further along
the contact pads to their position nearest wall 73. The movement
or wiping of contact noses 92 along the contact pads make clean,

low resistance pressure electrical connections between the

13
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10M8*" 10% & ()-!LY(%0%& ()-!"10% & ()- MFo%0% & ()-y"10% & ()-"10% & () - 7%
Wb & &&&&aB7/ 10M

0 & "100 & "100 & 04 0% & -1-"1004 ° & - 0 & -
10: 9° 10/0&‘% -5"10% & () - L3" 1 é’%a%) 1980% & ();!-"10%: & ()-,y10% & () - &&&

& '3 noses “and

10 (()1?;/6333 (Ox4200708. (th\é AOBRE )M "APRH S0P E ot Pct 64

1! Ly%d 0985984 {ne ! @r/d&ﬁ/t’ﬁe'i@a (Pott 1 & s LIURHBIDE M4 together
LS9A0909& ()-m "109B& ()-*,, M, ----- }ASH= 10M 11 105 10

105S9s 109&&' 1) i1ld 3" HYBAAE) 2 hHbYEASBE&NENE “wl ' Q%R {)r it G5 55H8'8E) - - - . (
/11 11 22 X6SH=
10! £8YA.008 " §r () et CEAA 0% " & ORIAALYLOWS R | )i 2! CORMMOWBER bY- 1@ " & (
)-2' 10% & ()-!2w2/ 34464748494 4zodY7 10!!' 10%0& ()- 10" 10"

10" y9" 1096R)S IHRWEOTRCT" &% ( 1o 2P BEAA BYIAERIG DI HVEIRFO T TRI(C)LoPe4 44255067
A<dY7 101119 9%40% 0 & ()-'9"10% o' p& ()-:9"10% & ()-:!,
%40% o' o0&’} )SArtarFosd &ty %:hE" ?6%‘8@?%5’” 7?’7%8?% ‘%&hﬁ“e cam surfaces

and the curved contact end portions allow the contact to deform
without binding on the projection, which could undesgirably
10 increase the closing force or permanently deform the contact.
In both embodiments, the projections are located in the
center of the contact passages, obstruct the passages and are
spaced inwardly from the opposing top and bottom sides of the
plate. Ag illustrated, each passage has a uniform transverse
15 cross section, with the exception of the projections. When each
embodiment contact is fully inserted into a passage the cam
follower on the-contact which engaged the camming surface during
insertion faces away from the_camming surface on the projection
in the pagsage. Also, in each embodiment the central portion of
the metal contact overlies the free end of the projection and the
contact free ends are located between the free end of the
projection and the side of the passage supporting the projection.
Each contact 14 and 64 is symmetrical to either side of the
central ﬁortion.
25 While we have illustrated and described preferred
embodiments of our invention, it is wunderstood that this is
capable of modification, and we therefore do not wish to be

limited to the precise details sget forth, but desire to avail
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pie insulting plate having a plurality of passages
extending through the thickness of the plate and an
integral projection extending into each passage, each
projection including oppused retention surfaces, and a
plurality of metal contacts each including a convex
spring, contact noses at the ends of the spring and
free ends located closer together than the nose, said
noses spaced apart a first distance greater than the
- thickness of the plate, each contact being loosely
confined in a passage with the free ends of the contact
on opposite sides of the projection and the free ends
of the contact spaced apart a second distance greater
than the spacing between the retention surfaces of the

projection.

2. An assembly as in any preceding claim

wherein each retention surface comprises a cam surface.

3. An assembly as in any preceding claim
wherein each spring includes a pair of tapered spring

arms.

4. An interposer assembly comprising a one
piece insulating plate having a plurality of passages
extending through the thickness of the plate and an
integral projection extending into each passage; and a
plurality of metal contacts each including a convex
spring, contact noses at the ends of the spring and
free ends located closer together than the noses, said

noses normally spaced apart a distance greater than the
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on cpposite sides of a
projection, said opposite sides of each projection each
comprising an angled cam surface facing one side of the
plate, and said free ends of the metal contacts being
curved so that when-the metal contacts are compressed
into the plate the free ends of the metal contacts
engage the cam surfaces and slide along the cam

surfaces.

5. The assembly as in <claim 5 wherein the
height of each projection adjacent the wall in greater
than the height of the projection at the end of the

projection.

6. The assembly as in any preceding claim
wherein each metal contact includes a straight central

spine extending along a passage wall.

7. The assembly as 1in any preceding claim
wherein the cam surfaces on each projection are flat
and extend at the same angle to the axis of the

passage.

8. The assembly as in any preceding claim
wherein each contact is symmetrical to either side of a
central portion and each projection is located in the

center of the plate.

9. The assembly as in any preceding claim
wherein each spring includes a central portion and a

pair of tapered spring arms.
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