| NTERPOSER ASSEMBLY AND METHOD Field of the Invention
The invention relates to interposer assenblies for
wo evoiopysel ectri cal connecti ons between pads oPCDpPpme®31223
substrates, to very small contact tips for
establishing electrical connections on pads and to
el ongat e stri pNCTBRPOSER ASSIMBINIARIEMEEIODL i pS
~ located on the longitudinal axis of the contact.
Field phhedavantign of the Invention Conventional interposer
a
o sa e R e AR s BT R B it I LFEL s berween
pads diopposddisuiostiateg, tb h'6ryl sitadlicpmaettips for cathblgshimprlecaddal cﬁfniiectlons on pads
unted on the substrates. The connections hetween 't
andtoirgﬂq g

ngafsold condstnith agls entaidig [psated gp g lwzag}@dmam%%f the contact.

Back#r@ﬁtﬁf@éth@ﬂ%hﬁ&{]ce This conpliance pernmts use of the
nterposer assenblies for connecting substrates which
aiCenyattenal ihtermpfséisaserpblsyald mdigtdoe subsirhtgs by dingextendisg from the

Li.mted ting,of the substrat.es .in response
asserplif el g SO RS O é&’ﬁﬁi&%?m%%‘ﬁgqﬂgpsﬁ%n gligpment collars
rnounfE'atbﬁittﬁé1 suMtrhiRe BbSInhadtRss bét@vegﬁﬂﬁé iRRR) ok &3 d@Mstics and the substrates
I nter poser assenblies are needed to establish and
have haitad diterat eernplingers Téllsemnnpl@ace pENBS| use ;@éttlmub%‘pw&e gssemblies for
nt a ads Q
trzﬁ

b h
conneg9 Iﬁ%?ui gs‘g g\éuéeﬁ ?1%1 fgegcva\lﬁrsﬁltall éils%a:nﬁ%?n an perrm% limited shifting of

the subGHatd 1@&6@)0h§e toagerd fd?@@s&if&ﬁ tlﬁflnﬂémwﬁs%dﬁﬁ ®€8s been mounted on the
substrate offset when the interposer assenblies are
substiafest al | ed. The substrates nmay be offset by an amount
g
| lir? @?dg aﬂéﬁ%gﬁlcﬁﬁ nlg%?ppo;%gr\clagg %@ﬂ%& g% gg%dg:(]i?(? %Aﬁ%l{msﬁ rnamtam continuous
clectrzsisgnehit paths bdtweefrme;dt [eleph slfbrstraes \81t1ainsmamleaiadl cornphance between
because after an inter pos%,gi assenbly i rmun

the sugttafese Anqrggycd coyapliace & neprd keghise PhPRss! gﬁrgﬁéugmtee%ftfset when the

interpb&erla@lehibfibs 410 8Ted LFhEE str£t9§ 191‘§§ bS B By AR tam%ﬁﬁteg?éater than can be
mount ed i nt er poser assenblies or” be tranimtted ffom

acconpnedaseddsit thaiieited dgerg hceanplonnt pabvidet by posentiasd ertbippsdr@ssemblies.

Increz{%gc? ; (ﬁﬁ}gl}aﬁggﬁz sghl%ia 8&&2@% g %gleuétplg)[sog&nba‘&#ﬁl ilyc fsglrlodulnte% between two

substraRYNh&§LRMaBs MAP bS Yt &) 18terd RIS AMPAIFERes IMduFthot Stress mounted
nount ed on a bottom Substrate, a shift interface
lnterpbsqrmmbdlhseorrheata@smﬁm fepnpongrsabstraje ttoughagneunter interposer assembly
at hs extendi ng through the plates and across
térface to contact surfaces on noses at the top
0f0rchetetpoperph &t pactoading dehdbivemiomihclule 40p b3, which is mounted
plate. The circuit paths provide continuous e ectrical

on a LB avettppnigeniieis mmntcdenghetemaryraterpshiftgpyerface between
t | t

the pl%g aﬁg %I Pall P/atgafteez?&ﬁéae{l ecpjcﬁltt ?%t‘;f}% le¥taeﬁ1élgg %}Jgﬁ&s 'rt]l{% ﬁﬁtfegﬁﬁd across the

mterfmrtu ennnaotrmkfacafstc&fmsmt ths&qrﬂﬂ thesop flhte andpt drecbaooit eithe bottom

plate. ﬁjé%tcggs@ggé hgg Sigq.f, ggt @ crrﬁat)%/p@nlﬁcag)péggtrvgphégégs&l tlsle substrates.

The tcﬁﬁzﬁf&' Botlohd Bk sﬂll?ttl%@alllyrﬁ%{%qﬁ@ Int@¥ack I?@pfﬂv?&eeg?eact& lﬁﬁ?atl compliance
he i nterposer assenbly can be nmounted on msaligned

than 1 113 gostenao e JntEﬂpesqmlaB@nﬁEem t the interposer assenbly

4B 5% BV P Pt eSO RO Vit pins may extend
throu?dipa%&e{g@g ASthAPQdE Thic MR ROSR NinA&IGABY nRGEMES JThd 1§1ates so that the

invention includes top and bottom pl ates and
interposer assembly can be mounted on misaligned substrates. The pins perrmt the interposer

to anq‘%llﬁegcs}l

assembly plates to move laterally along the interface in response to lateral forces exerted on the

substrates.



central circuit board plate |ocated between the top
and bottom plates. The top and bottom pl ates are
worrwanedson t he substrates. Contact passages eRCENS2009/031223

| ArBHEP kst S8R R RN PLE S o pHis gt grbolib i Blates and

centraﬂl oA st tWard Hletc USRI bRV ch @Ebp shdligsitod plhRe. TIkPopaRU bottom plates arc
bottom pl at es. posed pairs of pads are provided on

mounteqeort Hi§ wREraiet t bANGLr Passtess ektepé dhigugh cagh wiprangi hottom plate with
I

contap[? ﬁ{tgd @ tﬁe asm eg p@%ﬁg&b i {'é%y Gle Eroc'vﬁeﬁ]cgﬂgdgg t%fe; Lﬂ%ﬁr e%r{gigower sides

of thett@cpatﬁiﬁiﬂ)ttbﬂiﬁlﬁﬁs hpissd grigad padshﬁe patiklcdon tHeaog andChitiom surfaces of

board pl ate at pressure conpections. The thrﬁ Enates
tR

the ccgital e BEsR A igy msiah sorquetosteTtEnding agoss ¢ between top and
[

oo 8531 EORSRL 586 s AT LT B i U 10 B

pressurncemposens. ddsdhisk ipkggs alr@beldnmgeﬁwt by lmmlfatedsn holes in the plates. The

nount ed trat sin ol |ns Wi th
pins FERET COMEE SR HHEEgH T3 Bl rgRar i iaieBbn t he top
S g e TdRicR sad fht AEdsSmBiest 108 AR LRI Bla@és%reeIBGﬁ&deﬂgn the substrates
pads on the bot om substrate. Continuous el ectrical
using soHangior ppast With éha eordaathmothgHop mb;atfasw@mgl I@sism tb@ eresubstrate and
conta(?[g?efhgegasog I%glz%ﬂgtg &%E%n%%’lga érofalttgeo ll)ﬁta 0 gu trate g%n u[ouls glregtalcal circuit
paths icRtcP@ SH8@ESthe @sﬁﬁﬂahe@ioadoﬂﬁecﬂfé?p(ﬁs@ﬂ @mt 1hid L4abksrabdt &h the two-plate
circuit paths. In the three-plate |nterposer assenbl
interppprs asparaRly+ sipalenepniase Mg heoprsiiansd B esecs in padhsalgles and form
t
contlrtuﬁug (t:hgtn Fﬁp Eerlt@gl § ggb%%gﬁate g@g@&?&géegiu%qgcthg ﬁmﬁppaths include
contaeh &xchted Qalbassxgﬁmﬁﬂhe opsndbottee platdSEpadB aed caddstosfontthecentral circuit
ds on.the circuit. boar

ntacts and the p pl at e.
board e bRENU LY SERaATH etVfﬁeeéhepma?régg%%ﬁ% gptacts and the pads
cmihéah%hlbgﬁﬁﬁ&éces have greater conpliance than
two-pl ate,” one shift interface interposer assenblies
t d)ntpmomrtassmlhlmes hg/ionthnécgaitegmedwouhet matrescsalmye greater cornpliance

I Y ORI T -

substaRY 8nPRED TR ekt PBLWRENW iRt BbiRedi iR FSrces between the substrates after
Additionally, the height of the |ntengoser assenb

the asgeamblige hexedickymaneted h@wperntélr: Wchsyfam tAdasdonslythe b@lgl@} of H@ interposer

assemfl)a ;1 02]? peagﬁf Sa}}lh 1nex8§1¥sqv?e N %1 (r t)y .Yﬁlgl?n%q]thg tﬁl ones%PP {13 central circuit

boardpidtat €sp tud Béttoh pRESheryHeridgntizel al contact useful in
i nt er poser assenplies for fornming electrica
c dhaEBtnbesalpetalesio ap sloagate shipapstalsqatactyseiyl i igpgpgser assemblics
for foﬁhﬂg I'egmgﬁzgf &%‘heetLoglﬁ ?Qtl\}%@ﬁ a%g% c%{rta% 2?()1/50\8% ggﬁl?%,%t?r%gg gontact tip on
each dndrfitieudintaat loaatbd omfhetelné of o bt@aip.tatPsov viryglose mlth]@]oﬁgltudlnal axis
ed on a tab bent

small contact tip.loc fro
of the iR rayidgie %\%%fﬁi?ﬁ EANtRH &P @R Ut ey pgf]r%l thqentact at or
adjac&R % aflloRE A8 %Xﬁ'& M PEGRRY Ea?osgﬁ)égtlﬁ‘él{ -pfeSGRY @5@5’& eﬁ’géé'ement with

pads. The central |ocation of the contact tip wt
pads. rBepeotralt locitive ofitikt fonedct tinevidomspact tqa@s l}N‘lét‘h of it contact assures that

.l oadi ng forces exerted.on the conta t enment
loading iR S3ACERE SIS LEL SR PRt S ¢ A FORGT CarHally along the
longit@dingl L&is SR GaAkcA®rediRe bEUGRT RfrfcsGaf b@weﬁt%&e&p@&%d contact from
prevent the conpressed contact from binding in the

bindingointthe t:oqé%pé, payescsiin thenaterprser platser The kacation dfietip on cach bent up tab
close% 0GAS I ?I‘t%f’%ldl aPax1s Q ﬁ]fe %rC]tt asy reg ?e%ﬂlcelng Sef Q2 Bhtad and provides
ongl 0

inal axi S e con assur

high-pte@ufd ehayctidhs Wil teOetaRLlg aﬂ%m@eﬂﬁn@ @addi gh pressure
connections wth the overlying and underlying pads. The
tips on the tabs are at theintersection of two
rounded shear corners on the tab and are



exceedingly small. The reduced size of the contact
tips increases contact pressure to inprove electrical
W@ AL sOHNS betvveen the ti ps and pads. Bri ef Burmﬁzoy9/031223
re 1-A

i 1B 5% 8% hAHE fudsfied of By RIS el Sl pfahe ab and are

excee&inglyr émdlt. BThé r@lub@P sive WIS cdnliet itipt SHPESEY carise Midsyurefto improve
Figure 1-A; Figure 1-Cis a sectional view taken al ong

electricphgonmeqtiony betwisen iegipsand p@ls. Fi gures 1-D, 1-E and 1-F
Briefgn?lm‘éwx‘fsth?ﬂ}h\!vﬁl to Figure 1-C show ng nounting of

TE TILEr poser asS enbl y on substrates; Figures 1-G and

1-F Fruae e- ASismInleaplotiéJd Heguwite pho@atthﬁtaqbse&taissregl‘tiﬂj' béteremtwo substrates;

pes prior art t erposer ass ures 2-A
%@u@?@ Isp.tpp V?V"l?fléﬂ?inﬁerpofreif P%ng?g Beye! %fl or art
L @@ e aas%éﬁc%ml {R% tQiPéﬁnaFl M SE0SLE BF BRHyHSI-BY
Sur Ing collars on the substrates and correspond
g@m@l 1| -, 1-8 aRi ¢ thr &rs vitwAsintitaBfo Fig@e 14C fhowingmamating-of the interposer

i gur 3-A and 3-B are vertical sectional views
assemghg%ﬂﬁ’ SUaHo- pl at e i nterposer assenbly with a sliding

shidures NERARGEH ed YRR b Fiplaties @0 rank dHBRht BipBS of prior art
extendi ng through the plates and overlylng and
interpaspd@pieyibhigs;subst rat es; Fi gures 4-A and 4 are
rtic S | gur.es 3-B
SPIE iRurar ¢ Prter pisber TERI PR o dimgyer assmbie

rnounwdazfnt subbirdtts L1s1h€ kidee daipdelat OoMTeRt subbtiiics driddebrRSpdndigenerally to
5-B are vertical sectional views |ike Figures 3-A

Flgur%ﬁnhABJ‘I? dhowl-Ry 1 titbbFat e i nt er poser assenbly with a
fit
S lF%Hé%gS %hcjgd 3- Bryreeg%rﬂ&ﬁ sBQndi \tlgx‘félg ﬁﬁl&ﬁ}?{]ﬁ%@ %il{lfglﬁ?peoger assembly

are vertical sectiona
with a%-hAmgmHlfﬁﬂBrﬁabé stveat thaplates bidbgigmient pihecpariing through the plates and

asse VYI th a spaced apart shift interface and
0Verl§6’ﬂ$f‘ wilerlgingsubsialisi es 7-A, 7-B and 7-Cillustrate a

tywosplal & dnﬁt4el§ RASEL+i @3 SQEBhA V‘M\i‘%ﬂll& Iﬁ%ﬂn@% ﬁ% £t -8 showing a two-

interface and pins nounted 1 n collars ' '
plate mtdyposcatssmbli \guth espBed\apBt @1& mie1$a0@ aad elignmedtginst o

oS Aot e U Oty et T BTl Fhoving a o

plate in%rﬁdisfeﬂﬁis@elﬂﬁlé wiklah §1$d1f1g §H1ﬁCinﬂeffa€eoiﬂdQﬁffet@ﬂt pike
substrat es; gures 9-A 9-B, 9-D, 9-E and 9-F

i Fignsestatand 6tB\@rspr|emce1 Seﬁtn@rabﬂg@s liksesEigrtsh §-Avnc3-B illustrating a two-

S e S e

1eidaranti Al Q-B ahﬂ|7u6t111@’§t1%teaa twe-ppitaierhdce bpREdly w1th a sliding shift
assenbly with a spaced apart shift interface and
interfageiagd R i8:coHHaORGNT BRTERA% plate into a

1?‘_?%1%5%5& %%Scﬁ{dﬁ Cd G198 885 V\%&Eﬂ &, 7 S 28 ahliifthstrate a two- plate

and 1 ustrate a t e i nterposer
interpam essoinplynvitha speee dpaardi ft imdsrfefcb andplatek dicted ﬁftd)llam dnehle substrates;

rln Wi T in in ween the plates fo
9 éhgffip éa gﬁp?ng imc%‘) 15135%%? & heP :1 %H\‘}?YB%“ assembly with a
spaceﬁ laf)é%%lﬁﬁtlﬁt@ﬂac% atllﬂl‘alﬂ?ér@ﬁt%lﬂlé"ﬁt%dﬂﬁ?ﬂeﬁ@%ﬁﬁ%la)(esw th
spacedapart lateral shift interface and coil pins

eXigmel IgAatl-Bs §0-Ch éO-ID’I?!IEiI‘ FORE éllusttatstagw otdatb entemposir @sbembly with a
spaceii gpart shift interface and alignment pins extending from one plate into a resilient insert in the
other plate;

Figures 11-A, 11-B and 11-C illustrate a two-plate interposer assembly with spaced apart
shift interface and coiled spring wire pins extending between the plates for lateral shift;

Figure 11-D is a perspective view illustrating a two-plate interposer assembly with spaced
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retention collars on overlying and underlying
substrates; Figure 11-E is a perspective view
WO dogmodat i ng a two-pl ate interposer assenbly BET/0S2009/031223
aced. rt. shift interface. with und coil pi a .
apart FRQSGRUTRRGF:cE Sbhisol PR BTt BHAAs PR 1 PaRR Epe mounted in
retentidd€ol PRSI dverl gina aad ahdeBimesubstraeapt ed to extend into
al i gnnent hol es in overlying and underl ying

skiBre At-Egs a ppgnecive yicay illystgiing,epmodeateyntenposer assembly with spaced

spart AN eN ol cp Bl v (BB Eher CRRETRR Mok hddr colars at the
oppostite elidgphalgcoanes, Luddptet yto RYtead st radigesicid idics medvanlgingaind underlying
alignment collars; Figure 12-B is a top view of the
substrpiesiar poser assenbly of Figure 12-A Figure 12-Cis
VeidurC ab_ S RO de¥ Ve tilﬁi%ﬁgti% QMigtek Hb@e ﬁ@e‘rgﬁs'eil %ss@m%fy with two
Figure 12-B; Figure 12-Dis a viewsimlar to Figure
sliding 2atCrag sbifi mgerfarbsrmhs sid overdfing hed iumderyog enbsissempitly rectangular
i and shlbs_trat es; Figures 13-A and 13 -B are views of a
gt CRIHPA o i nt er poser assenbly with two | ateral shift
| PRI REBSis aSbplie@ ofttRe f@pdsat %s&ﬁﬁ@rofﬁ?ﬁgbt%;()f 12-A
and 12-B, but with a thicker central plate; Figures
1 Fignra hetCria vertich] sgstional wicpHekandenglinel 3-gndei offigyre 12-B;
130 BB o ARG £ RSB ORGP i Plfhgrassembty
and subdtreeposer assenbly with two lateral shift interfaces

and substrates; Figure 15-Bis a side view, partially )
bEéRer AnAynd b3-B He viensef payer-phisiapsraperssersblg with two lateral shift

: . ' i r b = .
U LTRSS O L SR B i
FiFggutres 115A Bnd $4-B iNuseratesheddaof dl@nkiegusias dsbd @ the interposer assemblies
AN ugt ati ng an interposer assenbly using |arger
of Figyreslect apd § '|D_es 15-E and 15-F are sectional views
gg@ﬁ‘e 84N oh bRRodRFew %@? red-plateaHfcBpober dsserfiblg WiStwo lateral shift

-A and 16-B are views of an Interposer assenbly

interfpieated subdtratps.i ng clips inserted into the plate; Figure

16-C i sectional view en along line.16-C--16-C

of i 15 B¢ el RRyy ol oRa g ERg of BF SR Rigmbly of 15-4
mounf¥d ih BRgthdR colfdr@Uh @ shbstfutesl 7-B and 17-C are sim | ar

to Figure 16-A, 16-B and 16-C but illustrate a plate

uigwge 4561 b peientaken plong Bd dur B-C@f Kiguse &5-8; de vi ew of

a - e inter I wassenmbl-y W d [ .

L9 PB4 L RP L AR T bl PG GRS gy v e
platesFi gure 18-A; Figure 18-C is an expl oded view of Figure

18-A;Fiqure 18-Dis a top view of a plate in the )

i KBy apd éé—rﬁﬁ@ sqgtlomlg@?%s takenpalong line 15-E--15-E of Figure 15-C;

Figures 16-A and 16-B are views of an interposer assembly plate and spring clips inserted
into the plate;

Figure 16-C is a sectional view taken along line 16-C--16-C of Figure 16-B;

Figures 16-D, 16-E and 16-F are views of the clip;

Figures 17-A, 17-B and 17-C are similar to Figure 16-A, 16-B and 16-C but illustrate a plate
using a different clip;

Figure 18-A is a side view of a two-plate interposer assembly with a spaced apart lateral shift
interface;

Figure 18-B is a top view of Figure 18-A;

Figure 18-C is an exploded view of Figure 18-A;
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Figures 18-E and 18-F are sectional views through the
assenbly of Figure 18-A; Figure 18-Gis a perspective
wo 2@oefsa contact used in the assenbly of Fi gBKE’B’U&B)O%O31223

Fi “H i Vi froa B d -
RBES AR o Bl el bR SRS G PR FGaa
ViFair& 1 0P @n@ e Fofre tégiondle dvay thirdigh Elh@as@enalgwdﬂmﬁr@ Ug-e;

19-Aillustrates stanp-form ng of the contact q|aJo
. ﬂgyﬁ F&CGeld aingrsprgiteeiqgof a cmt@@wéedmtee pyspgbyraftfiagure 18-A;

E PG S B rafjae KSahfdel moﬁ@s@mg GG r FIQHOIRS;
r er s and sharp, drag c igure
e ﬁl@.mg ePak iy amefnlepgasd view of %néZemi ofAtihg pfeefoi:& oﬁFlg:arg ug-€&;
ew of a c ntact %I p; Fig

|
f E&&%f9 iy lypteees R &hﬁﬁontaﬁc}me.llamaéedl@ feyRdS-1;
1%1%1@@@ leﬁﬁ;tsﬂra@ékaéheéﬁrgﬁf stk @hciedo ﬁnhﬂléﬁ?&i rg@s ahchded corners and
B Fi gure r|pt|ono the Prio

sharpldragc(pmsmr assenblies establish electrical connect| ons

tween fjelds of con ts on Il el

SRHETT 0-£4S aB e Grssteohal Pt FoSEr AR s i nl ude
aFslRgl €D RaWidt bhg chltadteipwi t h passages extending
between top and bottom sur aces and contacts in the

p£§@gé%-ﬂlwtalfulélmmeabtgedosefsogﬁlettlmeandop and bottom
S%{%fu%eg?%g 1 onc(?nltreas%tcsoq% Vi WS Ee)rr?glglsn thlesh n d%até efr}ﬂgure 19-E.

Descrijtatof tieabricggounect i ons between pairs of opposed pads
The interposer assenblies are nmounted on the t

0
b&rtepases apssmbheseastablishlendrien] ceusiestigns betycppBelds @;&Oﬂﬁets on opposed,
0 i
parallgl .ﬂfbgﬁ%;@i %r nsggﬁgglnﬁ%g&reg {asestelglg}%gégﬁﬁsliuéiﬁ e?%'hﬁ% 1]1Fﬁattn% plate with
passagdste@repdmg betassetblahébottdrn gurfaess dhdAohtactd infthe beisslazges aith cantact noses
rior art i rposer assenbl for

first nt 1
at thedap apg B%trﬁrﬂ guidpcsss e G GO B OrBRY Thie,gER Teftengs (Bt pads on the
substtﬁ&:@tf@}césta%ﬁgﬁné gle%c@lddoﬁﬁ@dﬁon§ YEAWRER ?ai?éc S&lpads. The interposer
paral l el top and bottom substrates 14 and '16. e
assembht:searp omntedmelnmuop antbotime sutatrsicny pinp batalatgolpasiting the contacts

surf nd bottom surface 22 and a series of
foren@ atﬁglsca@aé@ 24 extendi ng between the surfaces.

ElFgsiéd ICA| to QO AE DA &2 -8liBudtdate @@véxﬂlohal%xeqﬁa@aﬂ&pam assemblies.
i ncl ude contact surfaces or noses 28 nornm

Figuresxt-éntf h-@ Alystyaic @nfélfsbelfl@fv\ﬂ% mtp@@@fg ag@:ngﬁyj 192%r establishing electrical
conneﬁD{é(ﬁxcéégbne?\!Hee%ﬁhfLéecf%ﬁaofcdon?act %ex ¢ OIP (@go/eglgglh g% n§ § rptsoggc% a}a(ﬂel top and

bottorﬂ@ul:@ﬂdteg 24 addes. al hegﬂtﬁﬁj%er%m‘tﬁﬁnﬁhidemﬂsm@l% @lafﬂé l&m{gttop surface
les 32 in substrates 14 and 16 to orient the plate
20 ané rbOftﬂ@ Qityse Paread 2 afrlao pE cantestinapsages 4t extendiag II?B‘IVSPe&Ghe surfaces.

Electﬁc?l‘f ﬁctp% e Gite E‘b ges]azhdémauc]{cdﬁt&cl? sﬁrha%ep&sr?o%egﬁ normally

each cont act I'n a I gnment an opposed palr

extendlﬁg p‘mi& aha bollowt duefasesiPdtand 2@ s Diapoaaldy hoatad alligrinmsit 8ihs 30 are inserted
cat in allgnnegt Wi th oI es 3

StLr
into hg § 11 eapléter?ﬁgé:étep @Q?'ﬁee"im llpﬁlo]‘g sy acéﬂsAiOFﬁnﬁ ﬁhenqllgnment pins 30

extend & §11§1%mentt RE1cS 9N LRGILsRASEP1 A FORAFRNPALDIALoR AR ibGrates.
cont ac are conpressed to formcontinuous el ectri cal

ciFrgue t-(pdusimtdres oy lepoae@quamubﬁrqwdé ah@ 1@with the noses 28 of
| :
cach qoyaEe el St Saed BoEdalds T By IESTuggtdhnaby 16 and pins

30 locfedSHREEKAER With holes 32.

As substrates 14 and 16 are moved together, pins 30 are piloted into holes 32, the contact
noses 28 engage pads 12 and the contacts are compressed to form continuous electrical circuit paths

between opposed pairs of pads 12 as illustrated in Figure 1-E.
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14 and 16 can nove the substrates laterally slight
di stances as illustrated in Figure 1-F. Contact noses
W(2800ma9191581| n el ectrical connections with pads BCT/US2009/031223

d ral shlft bstrates and
é)%s r%g arg rnfu# Sqlggﬂ}l g arger tha.P )PIE’ ?hat;lﬁr%% tallsf%icgs ? e>]gei,rte "33 substrates
14 an& Q6 RRY erdvatiey aubbtyatad@tral B sﬂ%ﬁ’[ dlatan&d'seis Rilixsdated!i Figure 1-F. Contact
connections between the plate and each of the

noses MR e gpercctiohesdhaundet idevnitcdimised ﬁlteral shifting of the

substtgPeg @&Jﬂ%;hﬁé !etc§lgtthéeté "?%%g(?%bggenﬁsels ?I%%a\rf]ﬁ;l% IVér g%ergl about 0.002" at

the plhhholplcamtlmﬁs bé‘l@e&ubﬁtplﬁé afd cddbeofSthz @ppér dnkddow b ﬁdbsﬁr&es. These
exag g ated in th eral conplian

he | a
Conneﬁté?l}ﬁ Wb BTN f?ﬁ E%E%P?Fnﬁléanﬁéﬁﬁﬁ@@ﬁn & tgReng Bottom substrates
about BcR@l i 11%91@01?1%‘%@59 LQDFHESHERIES TRE glz@|o§ﬁle@ﬁffms E)?aggerated n
slight Tateral shifting of the substrates after
the diamtiegspodér lasse ndoimpliaass bemntsnmonota: ﬁ@t m&sembtyh éO between slightly
R R KL UERTARRC T R "
the 1nteg[5cf§,61pé%§&ﬁbl§§§t§ B YmSent&d bétvast &e%u@tfa%es'a‘s ke Ff}g%?eelﬁm iM response to
the exception that alignment pins 38 are the

forceseiiensoied pothe swbstedtengat e pi ns 40 fitted i n bor es 42

>‘fﬁng %Idll% ggdtt hr Ou 1n%e|'rr:1$oastrerg aésgé(rﬁ ngp | uﬁrte hES| 1s hk lsen%t?l& 10 with the
excepﬁﬁfﬂ tl@ét@ﬂﬂgﬁmﬁﬁlt pﬂdb%r @t abe edd oftidns Qff dlid)ﬂ’g%te3§mls IﬂIOh@ﬂtéi‘lSm bores 42

permts limted | ateral offset and novenent of

t he
extenfélagélﬁrpagleﬁlea@l%ﬂevuqfug@ty 4&es%1r1$ Bedit inteesligh@y @nlaf&ed holes 46 in the
under?%%%%@%ﬂéﬁ%‘tﬁ%ﬁg g?(éﬁecepmt }p%lﬁ%? Phol& 493&5 EIEilts FhlitSd lak 8 offset and
movemlemegfrthe bubstratbdachrpeaotdy déscpbed.e 54 The pi ns ar e

slightly smaller than holes 52 jn the overl yj.n

and
LThe PPPHY BUHY T atcsRosgesstrrblydd afifngired-Hl &t lgkesgssembly 36 with the
V,
e O ol O AR B0, PSR iy ymalter than
holes 823 sethbbyerfyéng arel underging sdreateh acmniBBg lpassdges] 6fset and movement

fih ex %ngi n throug]hdth | ate and contacts 62 located in
OL TICSHRES @5?’101”? PHt ¥ poser assenmbly is mounted on

UpRSic 20i[IuOWRES fridPait ﬁrﬁé@ﬁse@ 4ss2R®1y055 iRYlul e b ARG YL 58, passages 60
alignment collars 68 and 69 nounted on the substrat es.
extending thyengtaths pdate end cqrﬁ@%ﬁ%i@a@g i thet presagabh s Thainépessr assembly is
rnoun%elaaotn 1%)??2% ?}ﬁ% 2ov§er%%ags§ra‘9§rdbs4 d é()h Ey S%Qﬁ%ﬁé@%ri%@%&egt collars 68 and 69

moun&ﬁtomﬁélslmhtadtas S&cavlare aﬁbnttmé Iblafe SG&nathlﬁQtrMéH $@hhat contacts engage
permts nmounting the asse I% on slightly offset
pads @abewbaﬁréégs apee parshi descriedi There iszserlclegkinee betyeetplatga® and each

collar%lgbﬁltdr%t Shichf %ﬁﬁlti)ﬁguﬁtﬂ{ Ehe g§s%fnb St @éﬂlygﬁfsgﬁﬁbbggﬁ@s and permits

nount on the su strat as pr VI OUS escri
limitedhatsral stifmaglof st shbstraﬁewftw the(in@f]gibhet&tsse&ﬂﬂp 56|has:b|édn mounted on the

board wi t.h ot a bIe ft of 04" between :
substig it spiauty Ao SheEn o e %@@?8 0QZ spTercHgard with a
total dvaflfH1 OSine20.0oherRhWRtLSIRRGkeRI N holes or collars

typically permt |ateral novenment of 0.002" at the top

ahal catvenenab otterposco hisseabhep itlat Btsfhorweanttint platek atué pail holes or collars

typlcaglp{g}%ﬁrplgmaég %10?%@81%[& é)%bé éljgtrﬂle&é cf ?)tQ[F%Rgtg hgallchtp(?ate for a total

lateraPschRiahecoEHeac. 0eNtis dildtinR QarilcPOIRPlaes (T tBNQIMSrhtBs.
Figures 3-A and 3-B forns el ectrical connections
Descrisiongod thedfypfesisd Enhodinentsipper and | ower substrates 74

3 Erq éﬁ%‘erg‘g%ﬁ% Y0 ﬂlgmnglﬁ kﬁlgessgtzg ? %/?e tﬁrrpgeletgﬁ %1 %&Pﬁe%ﬁons between

opposCd phdacin @@Sﬁaﬁge@w&éu@ﬁa@@d 4bal weensdchdly 70 includes top plate 78, bottom

6



upper and | ower sides of plates 78 and 80 and
continuous netal strip contacts 86 are positioned in
wabkioghespai rs of passages 84 and extend acr osBCHUBZINB1223

plate $61 E:at%g%a%ﬁgllg 1nte{tﬁg§/gfﬁ?§%zg%? g‘elrpqugir e@' %tgéa[s gsgﬁgsn% g}QGI?J Setween the

upperkaa&m%fr sideeofipiRRk 7886 ROURT conltiel @SusTheteiatdp @dn’ﬁ&s €4 are positioned in
posed di agonal corners. Pin retention collars 90

ahgneélma@ﬁ af parvegea B and exerbragsselidusineiet2l y ni dway
O3B T 60 0, POLD BEVER Bl IR LA oy 5 i
betwebﬁ) H&Sup@& addowed didus 1 84h plheatippssddaigohalpereds. upip e&‘tentlon collars

r end 94 whi ch extend. into alignpent hﬁles

90 ex{ehd e PEN™ Belas PLARATONIBIAY B @RAYASiveR thetap and hetigmeides of the

platesS @?llh@rﬁcaﬁ namnhat ﬁs glg-?ﬁélﬂi tﬁt@ugﬁ alRfnY hOHS ¥ iR 0415 06 dThe pins have
Col'lars 90 Tare s y smal an pins 92 to permt

taperddi upipeeand ivat icods %4 whivds qitens! into M(gntHEHB BoldsI P ng the upper and lower

substrlﬁfleté 9{} 2)63 S'Jéle ]]cp{nﬁ gf%ersbgilgrrtﬂg% @%@%‘% glp%fﬂi]tsgrs e %WH bgllars 90 are

shght@rz,%aﬂer ﬁh@ﬁt?ins 9o RS hdrfiQimitd Bdod 6f Y paxtie HQI'eB 88 Biifhng lateral shift of
ends 94 into hole 96 and then applying a clanping

the subgfrates and plaies aubewnan Exguro3#ove t he substrates over
i n_ends .as homn I.0 yr.e
c Elﬁ?gm%er aé%emb?xy {HR MY ée%%%?p crd &5 o agg%a%esﬁe ‘{j% g“%&af extending pin
ends ®f intd1Bolt ©6RhA & cH HP g@i@ 4 Slﬁn@irfgsﬁweeto eheaibkiread to move the substrates
connecti ons mnth 72. Pins 92 are preferably forned
over the pith e ay shomer ip eguea@lé qopMREet tiesaniasts P jtlad fhed-‘@@tact surfaces at
| r t he
the en%iggf f’l\{élt%g%ﬂr?%%’ sgagol sh é?esEJ}S e% cg%dnﬁgc:tbojﬁlg ((?}tﬁ'q?lgjaar’}’ O 2 may
b@nfscﬂﬁmd plng:femblypfoemsd Iﬁt@nopmt}ﬂ; end sidliele fofmedhetgition pl‘OJ jections 102
nwardly to extrude. net 03|te S|des of the
whichypEyRe I&ff‘;}L? ProMRctings fﬁrrﬁe(? %@eﬁm \Biifateha Fige 4iC-ebhaprojections 102
b%@ﬂn%ﬁb REmPtRSE &d 1RSI p%ﬁ%%’ﬁﬂ ¥ &ahi8E mbARSh ite sid
may he 1 nt gflgl g%gég? of collars * Pyns 92 Q?e OPPOSITE SIEES
of thel s entveddly rftomn tlhepupl fihéiplogetiBss b(i2 falelanetcd @l tht pms h8ve a maximum

spaciigrafics B i o B RGN AT HRSL RETBRHRBRT thepin holes 88 of

align ASIRBPT §/arlde@el fiethe Y&ld pREjeidns 162 @ﬁa@be&ﬁésﬁ tdtéifioAlcoll 1€ 90 so that the
plates as illustrated in Figure Pins 92 are free

pins hpbi the gembly tagfgth@imeémrmdaﬁewl ploftag of glqrdatawdﬂﬂmmdem Figure 3-B.
r | dsZ 8% ta?e 1{)'3] Sf%l | g}ngl?n nor%hlre%ttlgr alln ﬁorllesf t88 acc%mrnodate horizontal
St rates 2 8 é g connectl ons ar e

mlsalﬂgﬁmﬂhtad)ﬂletérab shifeentht Rebspads 742ndrvet T}Eeﬁﬁbﬁtobﬁﬁ@ﬁoﬂmﬁke maintained
the contacts in the interposer assenbly b

betwegp Hipdrels then the pulisgatseenbihe soRtaghhindhe 'BickRYST #hanbly by a conventional
cami RSB ERhES LA BRSILOLAR)o\ BATRO RS0 LA Pt 898 .
hdlaesal 8BoveRiegtioepldteB 71 lahd SHrpateEs ping t9ér1p ek 8&s Jagink\3-B illustrates

70 with th pin gi ng the per an ower ed 0
interpggy dissHbIRe 1 Wltﬁéﬁ? MM Fieging he pioper ?ﬁd {q‘f\éerpng? of ples 88 after
maxith&HPREREsHiR of b g[aﬁés ih 845685 98 atdr R BFRL 9SOV AERMnoPement of plates 74

pl ates 74 and in response to forces 98 may nove the
and 7@mntamnsm§@$e81%nascmossthpaestage@s@4l O@factoes passagics 84hghlle retaining

rical necti ons, bet ween cont act fac 0
clectiza i REMRRE 0% Hhac o B MiSemp b PER 7 arhe Fltes move
laterally & danGRe 6f aRROU0D! QA inddrfdch @ indtcatd M6 @ompPliAMie b afktissembly.
the conpliance of the assenbly. Figure 4-A and 4-B
difsgrodet pnd dripdiselosaguaneicy a&sembbbi% fr fpmging clectrical connections

betwe%h ?ﬁé&eﬁ %ag? 8?1 ﬁ%&: It fodv%e on lgﬁb\l\%ﬁg tl EaraQ | @Oa% @d SThe assembly

includes srial Yoitera plages 12 apd ang hb@plh&w&htﬁi &5 addladigan@ntlpids 116 extending
like plates 78 and 80, and alignnment pins 116
ext endi ngt hrough the holes 1n the plates. Pins 116
i nclude central spacer rings 118 | ocated between the



bottom surface 120 of top plate 112 and the top
surface 122 of bottom plate 114. The height of the
WO 2wgs91i8 al ong pins 116 may be varied to adjBSI/US1969/031223

throu%ngl%plg&e%flggcgﬁ: nga e%gtr V\gss 6 B il{%gjgclteétgéllgség&g%g&gllll% locatedhbetween the
bottorPR@ERIS 20 bBtopapac al Earﬁlﬂhf: &ﬁ)%rﬁé)@l 26 bbASmiplat®l OVi T height of the
n lateral shift interface 124 between the
rings éﬂ%tai@g mngdde mayebe vagied fnedigst the heppit iof 4k gHerppser assembly 104
n
accor# ﬁ%ﬁ)r tfl d{sﬂ%{f %ﬁa fng %ﬁ%@ aat]ngg lg gpsa%%% étl g s@gtafté surfaces 120
and 172 o frovids ah opgl latees s]lfom&mﬂtcd 124 béktvectt thip pwnds bott om

surfac S r|n are f| at that rotation t he .
r i HGe § s #ef lasfeat ﬁ%p isptaaneafil %&ﬁfali@r %6 Pt rratﬁéi Sa%ndal 10 to shift
the su%E‘t?d,’tgt:S lq{e%l@nzﬁﬁl ﬁ%atésrﬁn?sr f Bf ti]igﬂm ﬂ—(n@s i‘ﬁ ﬂ@s flpf §fd 114. The top and
ding the substrates agai nst assenbl
bottoru ompﬂmea of riagdd] [Searerflatssol than rbedos epticainige mcmmhﬂ s¢plagation between
to | at hlft

the pl@{?g%’lg?l b&ﬁgﬁs e%fgsg 6rl1}Frd°aqen udjé Slﬁmg rctgg:to?%l g[jhe suhbstrates against

assenfo hEy4 i§ 8bm Mﬁt ak@perifaliRdddReSRNem Ke&beén&ﬁ@ﬁl%% it féslschﬁe to lateral
acent p ate surfaces to mal ntal n spacing of

shift. Fi[fépse@ddﬂpmspgcelr sings 418 gcpnldtmchp:degtgp @gd o‘;&pran;ghgm{gl surfaces seated in

illustrate.another jnter r._as simla
spherlggl ree Sfes 1137'6163, acent 1 eruriFéFees QmgTnial alns he é)?lgte c{u,rlng ateral shift.

Cpiest wnsndasIBAﬂﬁmr@u@ pmsefér Bﬂb@&s@fasmﬁﬁy 13@ sl d# P @Ksembly 70
and | ower substrates 132 and 134. Assenbly 128
shown indiigie 3-A fp forrungRieqtaeal porpceidons hetween epmsmhpabrswf Reflsd30 on upper
rQu i
and IobH R EREY Sk 3%) iy P2 s 65 P orf R3B! 138 with pin
holes @%@ eptending ﬂhaﬁglt the platdselikedtol S adegsn afterithoa mﬁhﬂsdﬁg hke collars 90
. e taper war dl y rcyl ar pin pivot Ilne
with t%?@ﬁ??%ﬁﬁﬁ th%m&ewr glrrgcewf t %?qlf@z%ﬁ argiapers mwaggly fon cdrCHLar pinpivot
line 124’Z Nét&t&ﬁnllﬁnse KOERL L Ogﬂldhiagltanhgﬁm@dr@c?' pfﬁﬁ 92 N3th tRE Qﬁldeﬂﬁ‘&l that the pins
h projections 1 i ncl ude anhul ar recesses
are nqitprcsadftd wioh Ipsojedivds 1TH éudlna}mdt: @nngfr mhawa M teateppcli r:«zitar 142. The

recesses 146 is slight e t ha eri.or
diomFSTIRE B romEsh A 140 B el o i ¥pior tines 144,
The phdsQift pRE@GEDIFTErmAEfrbMSREthIEthd 42¢ hsbh&] Rt tHRYiLRokdA40RAd ride past
ride past collars 142 until the collars are |ocated in

collars H42 runtié sl sollas agpslochted 9n rtha exbessPhd 46 ois| illpstraseres ghe collar-recess
engaggm%%ﬁ)gpv?eeg}%e;{ms %[Ia tllle pelatB og%s?amgﬁrﬁbqy é?% ?tﬁe$a%gggm1ts l?teral shifting

of thetahgendis $ emmytrasd i Flgﬁﬁersﬂse d'hic pldtesglBoeand-188 1ﬂ3’h@ddllo@ta®6 cavities 148
136 and 138 include contact cavities 148 whi ch receive

whichsteegiye ggtpamerbReRasts 1980 Canfietsabt G formocanginpewsorieqthed edreuit paths
betwe%g gﬁ eg% ?lllrsct} t%gér I%(p@e%ﬁ?et %gﬁ%ﬂgﬁﬂttuﬁ%%}ﬁg ?Igﬁé@ :11% élr&ftloﬁéga?fallel to the
substrdics e bit¢rposer pacablyel 28thas b bl@diﬁgl bsd¢ralashésintdrfiiced pObBarveen the upper and

azienghy 128. has a sli di lateral shift interface 152
lowerplatgie drPE4Es ISeitendrigrass mﬁr fes. Contacts 150
exXteRds @GR 1§y betvﬁlrﬁqugurei @Iﬁﬁrﬁpéges@a%ﬁmldecgrﬁl connections

shown in Figures 6-A and 6-B establishes electrical
between mppeted quss nétonpent pels ddédmpapnes aofl lowert substrged$5866d 160. The

interpP ik APBETLT S wHiFs PP PRFD atES B i Mot int psspss. pin holes

and pihGéteatiéh dfitrs LANpREL 186 &SR UESiH luftAeddlFesuraBdA PChntacts 166 are fitted
retention collars as in plates 136 and 138 illustrated

in thej gpniEchppssages A0 noyptedcelsctlicd conacdtions betwean ohposgd age of pads 156.
ele n el
Ahgn%%%tz@gg %éa%rtés?dop}ougg the étho )&? ghd 819 'l € ﬁl rgt%%é(gn W@gé; o the plates as
previdd@fyodbghﬂidde 'l}hlel’plﬂ‘sol (ﬂ&naﬁde eéiﬁt&g@abélfhn’getle’ 0 lilerig3l 11181 Between the
on the plates as previously described. The pins 168
i nclude central spacer rings 170, |like rings 118,
bet ween t hepl ates 162 and 164. The spacer rings 170
vary the height of the interposer assenbly 154 in



accordance with the required spaci ng between the
substrates. Interposer assenbly 154 has an open
W(l)aﬂoemm%:shl ft interface 172 between pI at es 16PCEOH2009/031223

plates; figoid 9. © 185 Sl W5 A XabZ G Rl V1l e Btgppopes aspganbly 154 in

accordaMe %ﬁ&ﬁe&@g@fbdtsb@cmglba%at @8 sdx&ars. dInl&@oseFas@éi’ﬁBl% 154 has an open
B an Cillustrate interposer assenbly

176

laterak @Jrlftf igterfiapgy 1 &1 detracadllatenhpeend dRd: b%gvv@e@TBclélﬁﬁta@@S lateral shift of

mer S 0sAEIn UG 0RO RPN G 5t a1,
WFidurésh@-AxT@ptahdr7-Chatustatt hmtelnpbse]n dsscaifblyalli7gnfse forming clectrical

pi.ns 184 are recessed a slight distance below the top i
connegiipERYosh CPRACRRgt b/ 318 PRI IQV§TgRbst fitics 40and WG darembly 1761s
like a§sgﬁb§pf()t s‘ﬁm)vﬁli'ﬁ FRak ?fA Wi tl@é%cg%ﬂd?ll tﬁ&t%vl%tﬁe ends of ah%nrnent pins 184

Rect angul ar al i gnment "col iI's nmounted on upp
are reqashst a Aight dig@nceRebivatigud@surice ghtop plate B34 @nd alshight distance below the

bonor3yae o i he Form gLEE ¢ B Rt s € ciieams 6Bt 1 &gl on upper

substrhict1 SONREMh BRI b nrhe%lt e@maragt fd Rb BRI SPthBRMEr kIS tARSIRS. Plates 186
of the contacts in assages in the plates

and 18% bmqya@lgghj_ k®se ﬁgwlthmgxl}fagst Thlq;:iqygqa &t in 1@ie cohar is not sufficient to
move %hei lﬁos[crsegtt thP Icgli?taclftg ﬁelH g § e tarssl"ild gsd T%E ob%ﬁt IfI%r1]I§ 1(?541 780 As illustrated in
er SI orned recesses & 'Prof€eti’oné
Figur€ X4 ik ippviatedt pineirRivdeeftreddd [6jce@ddsang td 8hdrRide@f &rmed recesses
200 to retain plates 186 and 188 together in the
196. Eé%wmcyonw%@%eyoqdme REsTetengPn eoliwgs | At @rh@ﬂesgﬁpftq retain plates 186
and I%Sntégétp G g' estsEI'ﬁﬁl |7%th§s°‘ lﬁ'n%gt%?al ﬁllﬁ’mtgrfﬁeéﬁgbetween the
ustra erpose assen%?y or formn
platesel ectri cal connectlons bet ween opposed pairs of pads
204 on er and | ower substrates 206 a .. The . .
i Efgéar%ge’f k45 a %/%Bébwﬁr%te SIPRTPOLFT &%%?r—mgr 528?7@ forming  electrical
conne'chl)ﬂk%e'ﬁ%e%%@ﬂseﬁ fﬁ% 8f fady 24t leggr AMASRES é?stttren@st 2G%d 208. The
nnent pi I nct ude cent spacer rings :
interpPea agpmbgﬂ()rﬁ ingsilerassanably 17 higluktedtechin F@guragséewbh yhez@ertlon that the
. ac ordl to, the di tance bet n substrates 206 and
aligniG Diny 2 WG HSEYReDarTHEES Tt ehpoRRrcT Ui, Aap e height of
assenBBS2 @ RPRIhd RBUEE dktafibd bdtwhbdi SIbkRGes Mnﬂeloﬁﬁz%rbréﬂﬁus described.
plate 216 and bottom plate 218. Figures 9-A 9- C?
Interps@aseeby F0F D4SRSrane Gtermt e eTicaddd REMEeR 2 Fle 216 and bortom
1m@%ﬁ{n1ng el ectrical for formng electrical connections
p etween opposed pads 222 on upper and | ower substrates
2o aeyd-226.B, IHE oLnbed POSHistassiamdposet 36dmlsle 220 fp f@ftng clectrical
bottom pl ates 228 and 230, positioned in allg nment
for forspipg alegrigal PopgtionboiaRoBROSSA PRdtel2d 9P BPPE AR logike pubstrates 224 and

226. gﬁ&ﬁf%@& ass I’E_ﬂﬂa mel 11!1(%_5 %paa;z@s e{néﬁ y‘fagé‘zsoﬁl%%gi} gg@%u&f?&i in alignment

collaral 3 Dottt nmunﬂed&&&h@ﬂpp@pmmﬁntver daibstgoesal The oolhas sredike tdlears 190 and
| at es, ch pin 236 incluydes a spherical .en 38 o
192 disefoseding e rAca%\ gggwlv%‘s rUgPMFRRIng 2%% Pt opnpsite diagonal
cornefsI df‘iﬁé 5@’66@‘3' Eabh Eingi'%Q%IQd&v %h@rlcac-i “hd 208 el a shRSHal recess 240 in
be made froma resilient plastic resinto
resﬂlqnelmtm 2éhabu§t1ratadentFlg1freqo‘i’-|€ 8rAL-B38di9FF .r bsert 4% nR4 (e made from a
rts 242 are.fitted i assa 244 ext
resilicphB Gufio g Gt Bemiakio St BiGons SLiRERty s RgHs R e fited in
passagdi@4anden@hgtheu@h patcgndg iz sockets permit |ateral
shift of the plates 228, 230 in directions parall el to

t Ase pivaheanne¢tionn betsigns theandsof theping andghe sockets perm laigrashift of the
e P28, AL ERIEOL AT AT 0 05T 2 FLBb BT Fisure -5

Interpdfer Bssehibi{C22 (L BasRnaspen laQerEl dhlif ugtdfaic4b beevden phite 228 and 230.
assenbly 248 for formng
9



el ectrical connections between opposed pads 250 on
upper and | ower substrates 252, 254. The assenbly
Wﬂ)mnbmiwsstop and bottom pl ates 256 and 258 poRCT/UAEL031223

aI|g n O unt.ed on the .
iR o B gD AR T TR EaRY i 28 for formine
electrfé@lS&ﬁﬁ@étloﬁhS befvR¥éh wpbsedqﬁas: psdel upf{éfemﬁllawss@mates 252, 254. The
oi ned together by two netal |l indrical alignnment
assem]i@i}hl@clzéas torrped b‘btfﬂﬂi phirgSS6and %%8 prsiéongd én gigmanent pqllag260 and 262

t
mounh 87, R8s SRR D AR BB g proviows
deammédelastonerlc inserts 268. Inserts 268 are

D OBE Db BB SEPEHST PY [N DF L G CA B P a0t 1 Bhgpperends
of the?ﬂg a}@ptgss-ﬁt@édeiﬁoéplg B81ck 6l &g&léﬁ;gﬁ’l :%]Hf[(ﬁf@hte Q@éyT@‘%l%wer ends 267

| ange 274 extendi ng outwar top of
of pinkdeH/cxaerdl intodentangdrs i atasteneioinsegts 268 elpserB2® 8 exd pensdi-ted into insert

rd fromthe flange . jgto the body. Resilient
h°b532¢n$%%ln$lﬁgmggﬁmggﬂg%ﬁ%sﬁto the recess. The spacing
betweeiraRRRR S RMArds 105C 119-15 hh@d-EY ins@sS dshadludd¥ecy lindrical body 272, a
di ameter of pin 264. Flanges 274 maintain spacing

flangatdedendingowsartp figndthesep ofihe tedy ghd agkntrdiein resatyérg recess 276
exten%é belnlygréggaggtﬂ? tefféndl nc(raoeb;el%oﬁié/ SIE)GZS%:II%L& V%rftlfal\hlg rtébﬁsr Seexrtend into the

recesss qkhstsp@ﬁ@seetwé&nefpp@@%bamgbﬂlylemaﬂnaﬁ dedin dEF pin 264 Flanges 274
lateral shift interface 280 between the plates. The

maintyin3pagng Hetwrde napt 2@ ayh3shgdgc height Qﬁfhécﬂ?élg% mape increased to

1ncreagg§§e gg%s 8?%1} ;é% géeét%h)ﬂ Ca{s ?@ngldl%§h£ %?a{cﬁ%ebr%ﬁrgen 3%?6 substrates.

Interpoferpisstsnti2H 248 b ati @pes kaeaaIZ%ft imthfaqai 280 tﬁdtweetn thoglldtys. The plates

engage the ribs, 278. Lateral f orces exer on t he
1n01ud§&8§%i”alfaé§ag6? ard eapdacts RdhepassIRse, asmEevd gﬂl?qdbs to

p% Iatés@S%raﬁh 28Rl fd sec@t%d kddett B?te%néhﬁ% 'f_ﬂélH{;v%r éTQfS Bf pins 264 into

Fl ange 4 positions the inserted inser

recesqals Al Hﬁ&uzsrfdcﬁmaﬂs crgagp dearbsBE8 eateral ﬂoe:ep bmr@é onﬂi@ substrates bias

the it GsEipriripar i rt it bl RROS By MR H R . tange 274
positigSthaNfscd@8  indok sk 88ttdinblatbtBsand fbimEal Pphéttictl&n the plates. As

i nterposer assenbly 282 for formng electrica
illustretsd ﬁegngiutmlé) -Beinospascpsdemblg 248 hawp@enéﬁdrall gwdrnterface 280 between
S s 286 and 288. Interposer assenbly 282
pbkm%%gﬁhggégtop and bottom pl ates 290 and 292 with
COihuasy 1 pasJage andnd-C inisaateSintdrpdsed a$s€nﬂ3[§€2$2i$é‘ra@>ﬁﬁlng electrical
as preV|ousI¥ descrlbed The plates are secure

connep‘@@t@t Breen R ad 4 0P a}a W%ﬁbﬁ&a’@ﬁ 2%@1% 8|8eh)£§q:rﬁgser assembly 282
1nclu(%§3cs)p E@% rﬂ)gﬁtg&i }ﬂgteg\'b@s C?‘ﬂgrh%n\% tht Q‘%ﬁtaytpgﬁg?ﬁ%??mgnwgggts fitted in the

Crease | aneter centr
passagst atmewiamdtsde%@ﬁbedEeris pR8S aar secdired t@dthbﬂn}ﬂﬁeraskmh‘tﬁg b}_’s%und spring

. i.n I Metal. alignment pins 302 f|t in
wire H”Pr“eﬁg‘g pﬁ%‘i%t WIBAFErOin fi! g‘g’ss‘@eefp%ﬁ IRy e 39? RE b‘ilcé?aégd diameter
centra? Bmttﬁ)ﬁ DYR I @h&Sds 856 PELW 63y fiEes &l bllﬂ%les-@'@@ in the plates. Metal
enl arged center pin portion 298 engages the adjacent

alignme gsiss JEare fitfpidan ébe 2PMsite 9Rds of hataddd fdrefnqmmmggh@ plates on the

substrltag:ﬁ &Fs) Rpengo%ggrrd{em | 3 | "glgese%ic L0 ebtg% }@@&gft%?b@gslﬁgga%gs the a(% acent recess

299 i2htg§1290 D92 ﬂﬂe@mapiaYes@ﬁ@l@erpih@&dtrﬁalhﬁﬁl $pR&iak Bétween the plates. The
bet ween the substrates. Assenbly 282 has an open

length eftpertaenssiyBmay b wiriedde vanshe mpighiref tha assemblyuseerdinggo the spacing
betwee?ttl%eelr,]s%bs&atésf tAgng&f j ?th%g R 8? ]%?e?q ﬂf%n%?é@%go I exi ng

Springwre Prithe cen ions wound
S Pidung 1 mlﬁuﬁtta’ﬁés 1284l shifting of interposer assembly 282 by flexing of the spring
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Figure HDillustrates interposer assenbly 304 |ike
assenbly 282 with the exception that pins 302 are
WO 2009021958 Asserrbl y 304 is nounted on the upperP@nus2009/031223
ubst by- al i gnment col | ar rat her than by
wire i Lep BRI e T B R RDur o 1 E
| IFigdsé 1 BDESlubtiRitey 1ﬁ&$1ﬁfsela@§ﬁﬁ1b"lbl)8 03 0ifkc WhHeRB 1y 282 Wil the exception that
i nterposer assenbly 282 with the exception that
pins 3893 sesMpved 6ASSEEIbIHEY i @rﬂummwst orprer and JogyerswRstigicp 8y alignment
t2R O t he di agonal
COHargg?trl]lgﬁglgﬁ y ? %e 3tB %’péégjr;]l %@%ﬁ% éac?es away fromthe
Whigude $PiE 1h@sthsentBﬂprer3Mmble B whieh Mikepnmpodachssembly 282 with
above and bel he wound spring pi ns

the exggption thatagse }%%C%HB@W@@I&'&I@FW@HT&I& p? Q-)SOfggendlng through

pin ho?@%tlﬁ ag d‘ie{goﬁ&'l% é?fftﬁeetg Qh@b(l?[@n??lafeg a&/lﬁ}eﬁb’ﬁ@&rw spring wire pins
| ower es and are al gne he center of e

310. Piokes f@ypmvmm@lbavman@edmﬁ/ thervequnldiskeng whtleepms @Dacing collars 312 are

prov1<ie¥51£(lfil1lst ! 83[9 t mgﬂill:l% ?ﬁtg}cﬁt@rou ﬁgl?lﬁll‘e%leg AR esll %\élggqrgpg lower plates

and ald@Y g iR tHctsh@HofttRe NAEYLy 418 rdifih Bldlco Pirs AR RBIMY 98 Afis@Sted in Figure
requi red by the spacing of the substrates. Figures

4-A. Tl gwllagsB 1B pravidespasid s botwpen thepdatesatlde hnugbfrqfélsfeqollars may be adjusted

to var TR oF s ah e b S ORER b 1 s
3F&ure2Q-Al 1Bl IBDSth ammlalst){atéﬁfﬂerpcﬁb@f A@BbIy o4 Pirddrening electrical
322, centr al circuit board pl ate 324 and _bottom gl ate

conneghens REsWeet PPpRses 296s 330 @neunsh AN dowesSybstttes 333:23%h g Interposer

r
st RSO I 8 AR5 BRARE LE c 2. Com
passagasGR R detend posaplyed 322 amﬁ 326nRatticnp steip cBﬁtﬁct@ A30 e lb@ped in passages
d bottom surfaces th and netal electric

328. 'gg L(l‘,lgcug a@dﬂh‘rgé@ ?%del OQ)ﬁ@ﬁadeéqrﬁ g? gﬂntaﬁ:éag(?ss@g on the top and

bottorRis@iffees %ré@)ﬁnﬁ?n&il ef‘éeﬁi’c%mdnﬁﬁ@tbrs%'ﬂ %Hhﬁecgﬁgﬁﬁjgned galrs of pads 332.
construction wth an insulating body 336 supporti

Plate Mﬂsrn@abisof%@v@mldnd@ndumbwé c@@&ucmﬂﬂbmymmdtmgsboﬂg B 36 supporting

|gnrrent pins 338 | ocated on opposed
thepa&?%g%ﬁ%({ Oé%i}lﬁtﬁs 3f the assenbly. Pins 338 extend
t rsQally 1318 16 ablasog4ker b%AtZVoaﬂ%n%%t FﬂlS B38t6&teten oﬁ?déed diagonal

and 326. Pin retention collars i ke collars 90

cornemsiod theasSlly . Binehh @Xm@mtbmoyglapmthm@s éé%t%ﬂ@n@%lmlp@ées 322,324 and
326. 1;)’ ng?t%&gongcfglarsggg hgc n(?’l%aﬁés)’ é(é A@;\I gurgeczk,?e%?eélgtlﬁvg%réi ylad éhe centers of holes

340 ash®n The ;Ehsg}B’Seha%eAcloaé €it Hvithreedare346. hEro@d%ﬁSn@M&lﬁl&: projections 102
pins outside of collars 346 to retain the plates in

showrbmfé@rgﬁ -AJjEe fgirlﬁgd Olagleﬁp@iﬁ)féh%}plys orside pheodlarspie te Eﬁgaln the plates in

26 are nmounted in alignment
place ?@ﬁﬁ@?%@% aﬁ)gg%é%g%}] giubst rates 318, 320. The
arIihg noeabd dottérardates 822,326 ao Irﬁmmﬂedhﬁ(b,hgﬁﬁ%nt collars 350 and 352 on

elnFl ure 7-A. Fi strates _.
substtpigs 47 &1 20n T 0] QU Eplly ey ﬁ?@ﬁé’g L 55l B pieure 7-a.
f e1 5281 3DA118%RN S RNHIABS %é&ﬁf)lryajtl &%$n reEﬁH’n@@ﬁ) |efhl Fd%efs@ 54 exerted
upper plate 322 to the right, Iower plate 326 to t
on thd sbstrateso Kdrecseddtteshift mmenptateeﬂzm thheglity beco platf 326 to the left, to the

extontJ5Rr R by e, BeP PV ook R 1 i hES 38043 90 344, As

111ustr3tﬂeé ih nzr[esm%@htfpof s6@B1y3PH Bhicfohsd @Pfdtat B43Bdts top plate 322
| at er al Iétto the right relative to center circuit

lateralhp ter thie pig rélagzmtoa-‘ﬁates pireuisbaset plain g ane sigfte betéamaplajeedp relatively
the c I
to the'éﬁ%t %Ji%wfg@ Eehre e ﬁél*ctu% board lae[e ﬁ%%:r%{ hgf;ég é gl%% g%% ﬂl}ds 324 occurs
at shifdintsifidet3 54 NTae faaael s‘hﬁfﬂbetﬂéen blatee Badl a3 16 odeatswe &fleral shift interface
pl ates 324 and 326 occurs at |ateral shift
i nterface356 between the pliates. During | ateral shift
of the plates, contacts 330 maintain electrical



connections with the pads 316 on the substrates and
pads 332 on the central circuit board plate 324.
w®hiobopregs of the plates nmay nove the contacts BEDUSW09/031223

356 l{%ﬁiese%g%g’p%%tmg%hﬁti%rgnltgin[ageir?fﬁ %}&II‘M ncge tthtFi g)q%t('%gg({o?l:f‘atggsl $40 Ontain electrical

conncGAGHESLItH 188 padict WRAMhd fuBstRasisand Padd B3 20MBE Ecntr@Beihifi board plate 324.
. .320. The interposer assenblies described herein )
Shiftipg pEHE PLkesdpt INPFOS cRitects # I pagsages 38, Shifag puywaathe contacts

d ' r
seros B R o BB Bl BUP RS the substrates
318, 320sal i gnment and | ateral shifting of the substrates.
In two-plate interposer. assenmhlies, the continyous ..
cilhe aﬁltﬁmﬁé?rr?s%%?@leéstfeé%‘rheérl@aelwstabléwemt@e@sr flestnel gircuit paths
et B e S T e g qnainteined
despitoelateed nmpatignBdt awslc hitdralc bhitmgnef dic sdntraes.s Inntwdiplate interposer

d bottom pl at.es ads t he, top and .bott{.o f .
asserpfis. AR epBimaR Bt Bial arorarahih bE atiapiogo At Rottrip contacts
exten@Xp 80ENEe S AHSTadeheh BRASIsE asSdhs1y i3l 4 RRAEIECtRLALEnnections between

between the pads, pressure connections between the
pads Hérperingludnmetaheonsaatsin thatdp anpbaitosupletes.gradeen thefop and bottom of the
cnr BR8P gh Oy BRI Rl PRI L o i
betweafiGhe GRAY, FPBOLH B@Hnkctidiasbdtwk&e tHeheodtaitenal thOpalld, amdea pressure
of a two-plate interposer assenbly having a single
connecebgfveahihercontaets préthe paflhcr eased conpl i ance of

| Fg {r{g%?%er Qs%&fﬁf&'ﬁ 4 ﬁi’cﬂld%%{[i %h?flt f}ﬁ?éﬂﬂ*c%s%ﬂ ks aﬂg,sc‘éﬁpétpégdingly, has

on su rates ther out o gnment than substra
twice aba@ctab dofapliatvei oft @ tpopeite anspotdryaswarhlbly chasinggd single lateral shift
interf%ltfg. ﬁfrlfarlgaszﬁIcfp%@higl}lqeeré{{aiﬁ%ml%g%slégn%éggﬁg&eég{{glmlogggneg the assembly on
substrde§ AFRRAGL 8 AT B RRT thh AL @kRhte SdinhictQi b a{ﬂQnﬁeﬂBs&'ﬁgsembly with a single
bottom substrates. Figures 13-A and I3-B illustrate
laterat binfenpirate ilhcanposed @sydirhée p@B8tswin oistallsd igterpobaradssembly to

to senbl 1 idh.the ex ion at the centra

socomypifi € RsnIai At Oishe bRl Bkt ghe ¢ han
PIFatiRes3IZ4A aN8 1BIB [IRBE&e ithtcé-PRitdBEGPEscPissBhBlyS 588fhich is identical to
i ncreases the height of the entire assenbk%@to

assemphycd 14 vah ehoaxgentionghiidhgreanirat eipcuainpabbplesr6dUiss eeagages height than

e 352 A0SO AT b AL S B wsemot

facilith@i @biintdly Bddec@embrald sittoalkibsha@s doplaat 86360hiahdrbpised apart a
be easily and inexpensively varied to permt use

distang%eﬁteéﬂﬁa dhsrspagiag Amgen srbgirptees Enanda30) iThabrightofilpegeatral circuit
ol B RE I0 R L8 SPRRAP IR bbby miroser

assembgninetiffeiencapplicircms dviplathe subsbass ol y did8ent agacingd Idpeital top and

| ateral shift interfaces 370 and 372, as previ ousl
bottorg ety Tpebe °g mlﬁﬂsf{lﬁfate { kit S ?lwt_ﬁbgfl@ RFES £ 515l 358 has
two opAfRte®fl shif€inRifa8PDanRizNS, 33BcHSQD H&cHPELT Poser

assenblies 314 and 358. Simlar pins may be used in

offimwes M-ér pok dd-Baslbstrbici s . foffthal pidssof388 dlipningdepins 338 used in

intemgg]egjagﬁ%hlg)ﬁg 817;]@47%161%?: 91'}}1?%1 pglgst rl‘r\ql%agel %Sf)];! rug{)ntéltellg %{q?ﬁ%\éﬁ%fsemblies. The

pins F38ric¢I0G PRRREEHL Bﬂoéﬁe@ﬂgbﬁlﬁﬁwatrdl? fRInD Ryt thOpis. The opposed
opposed recesses 373 an ow t he sides of the

I n
projedsiengé ehare harmed by dassr2ompareddegs egrifss hant ojdsde F%msmswd recesses
' e 5, . - -E and -Fd tra
72 s SR e DB S A S A R s a7
elFggired 1GaA, LRBNEST, 05\E dndtldaeiluspno geck-platicristcifosgadsembly 374 for
375 on upper and | ower substrates
12



376 and 378. Assenbly 374 includes top plate 380,
central circuit board plate 382 and bottom pl ate 384.
w@\dogogest pi ns 386 extend through pin hol es 3B8I/UA2009/031223
corners o assa

formi B BGHD Y by b B iAo BERT OGS el over substrace

376 ah TR Adsdriiblp 335 AARIcSIP-plal&83(; osmeaneind st tohrd plhe BRDSRT bottom plate
assenbly 374 are like the conponents of interposer

384. é@g@mﬁmt;plr%% rEcaditeieuely Piadwiqsi 358 dn oprasedrperpers pi theplates. Contact
passaff 890 ST IMERE L130, BRORRESAL T RHERE STLET 1 otAR A0 Bpeldfes 300, The
cornpclilelhwa inverposds .assthdly 64 and likothicotompaices (ﬁSﬁiterﬁr&ér assembly 358,
are tt%§4in al i gnnent collars 404 and 406 nounted on
me“&HP’ #iibedur f aces of the substrates. The collars
?ﬂgtﬁﬂ% Iglb‘ﬁ{tgc‘f\b e aﬁa%ottﬂrﬂ%ulg§t1%'té§%7@fan@2¢§ which, like all
are on the su strat s In the pattern of
substre@n tiachosed}&Zein,rmw laxt @suB 80ardn dl188dp amtbdtteen HdaidsS&h 384, are fitted in
. | at e, 38 Pl s 380 .and 384 a al i de
atigndip QU T4 sy S et g e Sy o eSS o Soffs surround

the fi dPAISIH AGLFicRADIBER drOfoiREd b ﬂi@sﬁBJtﬂaEbs'ﬁ?ﬂﬂ'paﬁ&ﬂ of the contacts
i ncl ude contact noses normally extendi ng above the top

392 ingplateh 38@ amnd $3fr dnslabe pasds nrréatp|3§2 es 380 and 384. The
P ??ttessj 8%%nd §$ arg %ﬂk IIth 1e]tect%| 86& de(I“mn ges goqltét(jt passages 390.
I'sapplication na

The slﬁﬁ{gedﬁﬁl&c{ﬂ@‘QZ afs fb?rﬁec? ﬁam sﬁlp'zria@t,aﬁeﬁﬁi 1nﬁu@el&)n&E6noses normally extending
290, 507 6, 730, 134 _and 905, 343 a33|%ned to
aboveAh%W@r@afi o SrEAtGes Al BE piﬁﬁfﬂ%ﬂgﬂ@%% e lassnd80xag 3§Aead the other

platesqlsctups%d@ﬁ B Mp AR dﬁ\@)? I?ng hHNRS dis¢RESd RIUR! ?L.t%ﬁts . 6,176,707,

contacts may e use esir ntral circul
6 217;3!431 @3 BB74, 6 2001567 o, 23061 B2ehidid 905514Baﬁse¢neahtd§4\g1phﬁlol Pofporation of

.and cludes a.dielectric body.wi.th flat oppas
Walligglgrdybify Hg?\s aisces! G PRSTITaPRlsetpn. ({)@E’E yPet pfﬁé?&agﬁtcontacts may
beu“gaﬁqmgﬂxfhe surfaces (not illustrated), arranged in
e pattern and spacing of substrate pads 375. Metal
c dEﬂjmttat arat(phase 387 is lise platesi®i il lwsitriated imBiagutrel 25C anéthcludes a dielectric

v R O SO Pl A o sSSP s

(not iINRYraRRE), anﬁ antn riCdndGPhdin®Ofdiustratd fads! t5€ ME&Y conductors (not
have a thlc ness ependlnﬁﬁupon t he spacing between

illustratgdk whaghesaydrelataditieqazh tpkes, exdenddstecenpatsof spasrdwedpersthe top and
ottorfq ngr :? egggﬁatg SS% 5%% g%ﬁna 9 ee?a\iclgoelxrf]gnr%%nglomrguﬁ gc%rldmfﬁél %la‘%? may have a
thlckxﬁzgd@@n@lu@ apéxaﬂlespé:‘cmg mdzeéh?&bsmes 376Jﬁidr337l8€d in

thure 15-C, the contacts 392 are arranged in rows
B ARNRES: PedfgfduFREIaNg PP el pAtHgab cangetions fymegqgtinuous electrical

c1rcu1§$eﬁhs é“t‘&z%‘&le(ﬁarp? e&ﬁ%‘?gxt o adhdsu‘%QLPates%%ga%%S

lenting s s across one corner of
plAatikusk8tkdad Fighe 1jSufahé amtats I dec Bbgatid rended@lingllbegitudinally

T X
exten@WPos2BHe &%ﬁéﬁﬁ%la‘c@k%égﬁqﬁﬁhn&%d FsRicB98 aRD e 5D, MBS lates 380 and

di agonal orienting wal 08 at one corner to
382 hivarcdiddst etde apd opentingrsueatatcounsiondingeo ﬂ@rﬁbavmdtﬂ@tlb@dmdes ends and

s int Il a s il,lustrat.e
surfady) A&t collfis 3P LI e st hiSinteavl 0¥ fighf cStagrgo faciliare
propeﬁaﬂemaidn%f&m@@?@nafba&&mqﬂaﬁéﬁml@@coﬂatmtl I¥st@fiah g b asC.
the wi dth and he top and bottom pl ates 380

arfdigaggnt ogdlags 40és%91|dt406 shelt kayc3Blo verly aBd4ndhaialls Bl@?@g‘é apart distances
slightf %%rg?tetn th‘ért] ﬁlecv(v)lld}hagnd lgggitﬁ 0?5{%(}8% 1%) Hgtthoi ates a g%%4. As a result,

sprin
platesai&l)atﬁe I384 have loose fits in the collars.
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the orienting surface 402 and a single spring clip
pocket 412 on the side adjacent the orienting surface
waomo/oHHIsRIr e 16- A shows pI ate 380 for invertedP€T/O/2009/031223

pesi.ti.0 f nd 15-

TR BR G op T DD gl P O roRER APEFL Bt Pend acjacent o
the oridnkig s@febeq2 dndcd Ubgls spRAROSES pbelee i Dbn gh@@d@%dﬂ&éht tfs orienting

metal spring clip 416 is positioned in each pocket.
surfacgl40g. 416 is general |y Ushaped and |ncludes a flat base

0

o BaEFo-A GRS AGY 3D AER LM AR I ERMEE 15 BAE1S-B. Bach
pockeari®, 4124cxuértds frouit Weer @b wuffacd ofgthe plaatd ablibarchs aﬂd!(ﬁncludes opposed
1nter1(?r|t]g?(lz%s\1%g Iélln Cl I I S | n éllg‘gs ég@ﬁ;g)ng lg_lkegtlté}féeﬁ Sﬁ’?tl]é) 416 1s generally U-
shape8 Eﬁ@fﬁ@ﬁldés:l-f’ﬂat %@é&ﬁ 8488 2 BRIRAR L PR moﬁﬁecttaﬁo the base at reverse

grooves to retain the clips in the pockets.
bend 422ntTihle daserinelndes t%@pmcti erols B4t wilx olllltyvafdiyJ facmgereiadyuadmbs 426. The

spring §1ris (el e abOn Rt nhgede Gof Agned Theug ino srooves

414. mélhz@afgag@th@fbb@oﬁggﬂhé glfdobéset@l rétBinPRCH R ift @ pbEIRM. The cantilever
ei ther side of | at e. Pocket 430 incl udes |nter|or

arms 4R lopvensl ggRandit @ﬂl@iut adjeqeotyde precridedfdhe plefe. t he pl ate.
Fccﬁiu?%srl?%%%{u%hge‘g% gltra?er ﬁ%%g%} éelnsl‘td)'or(g Clt Igtnrgestall ?)%18% § V%4284 é\getal spring
clip 42!8 @%&dbﬁb@ﬁ&ﬂ%@ﬁoh@théﬂid@ﬁﬁtﬁ@ afell rﬁo@ﬁ&%wﬁncﬂﬁt&s interior grooves

te. The clip includes a flat base 440, cantilever
432 eéf@mha% pergsnihg hight af e gvatpe Aocentral proissten PhBumpd34ericnds into the

pocke&%éb.ih %1&6‘&8 s‘g!r@%t %gﬁﬁ?ﬂd@d P 1‘;(1)62?5 T%grélmlg%rhb%e&h@le ﬁ%ﬁrﬁnd bottom
surfacéR8f ths plares diht: elp lmhmlepmﬂktéiasefk@@) tanoihaver donect a’nﬂ@m]feverse bend 444

t he ate base 440 ri des, over t. prOJectl
connegiipe (g @ foaiﬁ?ﬁ? 140K SRy AEPS e Tﬁlswgﬁa dithg Hns 6%5 kse&reater than the
widthF bhdee148 aW%eh'cﬂB 428 ﬁ‘%&%@ 'fntéi b@&&{‘@jo £l %ﬁhé}fsuﬁ:ro@{@he"}ﬁ@ce the base
engage side stops 436 the clip in place in
440 rlp@m«et the pegediogpdBé and th@n fa[hlﬁrhanlgagmwntherbgttom af ﬁteenopb@e At the same

374, on s str s 376 d 378
time, RSBl G ren G areks i ohiarpRa el ¢ T lace in e
pockek.NS&S tiggrel L. al i gnrrent collar 406 wth di agonal
surfaces 402 adjacent diagonal walls 408 to assure

popiag meuneng @ftinierposdr apieenbis SE spbstRigsi3AG ahhEH, platap80 is inserted
into af1$m:ilen\4[\@01%al% r4b£] %n(f Iﬁlat%% 8418 1%&%& %(1:}8 taﬁ%rf&?tﬁ cc%?ar 4p %thtdri]aegonal surfaces
€ opposi ng SO

402 adjbadnt ﬂlbgor[all ahRsS4(te ammjprbperd)eﬁhtfaﬁdn ofthe Ektsaﬁnb@n Puring insertion, the
wiithin the collars and the contacts in the plates are

two spyingipsyn prsdinlte A8 W&a&th%p@%ﬁstaa@pstﬁbﬁ@pmglgémeﬁ [9é the collars so

that ﬂ%gﬂ}%te{)%ie%% 15'8(%?%6?(16%15%1 tfg?i% gfrlt}lﬁ Citte %bljlﬁig QI?% {rh% lfgiéﬁytrs &n the plates are

prope'rl;alpesiﬁo&&irovas thenbhiaetspakieB75 on themybardta;r ger nunber of
cirCU|§ het ween sgbst

|
450" ar SRR DU A eBOURHEGo ERES -t BT bRt Eplts 445 foruse

in 1nté}éo§%1r Qstsgmﬂﬂgs fap Fbrﬁuﬁg J]Eﬁ?er %ﬁﬁl‘b@lgofcdlllcﬁlt P&h@@%@ﬁi s@strates.
e short end of the pla When the plate 448 is

Four ypoigig iclipséid dre ntoletedlin poeketstspewidlagongameilédasda eftpdas 44hend a single

spring i &y PO AL Pl A0 aEe TR WBT M nste 457 Bayitoned in the

alignR@S icbll HMs ilﬁfstr@t@@ &ﬁé Eﬂ%sﬂﬂ&&h@ﬁlaﬁ%ﬁﬁﬁﬁp@oﬁﬁé walls of the collar to locate
I nt er poser assenb 74 is nounted in alignnment

the copgsictsan sheggate am ﬁrozp@lep%etmeféh crggsgadesn gtetasd5378 as
i et
TR RS B ORAP b T Wy Rbh 8 SEBRIENY 406 bggppen subses
376 ad 37838 dcdvribed frdanestion &lidgirior élﬁbocﬁﬁiéﬂﬁﬁﬁei‘pw& addeitblich €The contacts
pads 375 on the substrates.
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The contacts al so make pressure el ectrical connections
Wi th pads on the top and bottom surfaces of centra
wa@Roogposboard plate 382. The pads on pl ate 38PCHIS2009/031223

392 1nd%cigt€%§ EEOe ngt 4 %}&Ed ﬁ?etﬁgurggla]t%éttn?% ecop%?ci BBSO \gga thtgg)glgsﬁ;g')l Sg)rtltthe substrates.
The c&r&ﬁ&@al@@ﬂlﬁk@p&@sﬁweﬁél@&ﬁéal cedneclidiuvith pat be tead ottom surfaces of
al i gned pads on the substrates. Each path includes a

centrag @Hﬁ‘d& bogrd nlgpas2plHhedadson Maie 3BAdE emcecd bri¢gadusiors extendmg
ool D03 AL S 0E O Bl B SRR PLGIRUI i
c1rculaptﬂhd ostererphlained padwbratiip aclemiatgeadiach path omohedek iae@oalact in upper plate

(not |IIustrate ds .the suybstrates 376 and
380, t@?@ wéitaw@fl YO PR %%l C{ﬁ g tlteéggtr%@ 4 é?sar@gﬁe%ﬁr& connections at
the eni96fthE &ﬁlt@&ﬁﬁ?ﬁgtﬁ)é)%t ﬁﬁiﬁ&w&%la‘t@@ﬂﬂﬁﬁi dc ad LA C(grnz%ntlonal clamp (not

ad)] acent pads substrat'es my cont t the plates
illustr4@4) lamds t.h@ Substrateny 7 bendsiyddegttlior oneledtealpy sttoss Contacts 392 and form the

pressF SRR G AR BT D (CUEEoal B arti aUAEies 129 SR et gplacs 404

and 404 mtmy sulskE@iem B bRIcsi nstal | ation between the
substrates. Pins 386 limt |ateral shifting of the

l‘hmteléomr asseblyt3 7t neconwpodagas daterpl relselignmont katweaneybsimees and a lateral
sh1ft1 q” straﬁesp 4 e}rl In% ?lat{ EGES[C relenbt%d ‘sub ?r?tte%:l B §§6 ilirmt'%‘atelra(fi shifting of
era I ng, op e

the th&% Ipfattésdlt ’[h@ttﬁb ddtértl shetk ﬁitér?&ei %6@&1@% B, d@b@év@otﬁﬁﬂde@ﬂ%ed See Figures
bottom plate 384 is shifted Iaterally in the opposit

15-A @nd B Fi gﬁrlﬁélaﬁrﬁl\ﬁ@fﬂ@g denplate 350 &t Buftgblatemllyirela @tO@%tsr plate 382

and b(gt%m ?ﬁtef I84id, glﬁft@d Afra n@ﬁe 851% &%Qtli)ﬁ]regﬁ %éﬁée?f%f’ate 382. Plate

y rtngs and projections, preV|ous escri
382 dekyg UOEsh‘iB AThd pinstiBatas rttﬂﬂhe(b limtagscintitl @ Bﬁéi@r riagssandpypjections, as
.700 for faormng continuous electrical circuit paths

previgusty st i%9posed pads 702 on upper substrate 704 and
| @Yﬁﬁre §SJ S &8s (98- é)lzﬁé intdrho&t ﬁs%Eﬁgly' 700 'ﬂ)%frﬁm% %orﬁmuous electrical
the pads are arranged in a rectangular high-de

circuif patts @ptm:earorpayseda Italds 102 roowsppenstibshratei Hg 301 Joads substtﬂa,te 706. As

itustrgel B B8 D ThE e BB e e R e S g Yand B ray with 10

rows HOR has s B‘@byds&hﬁﬁh DR 87309 dRbBTsphcedPhddih itk Bfayt MR assembly may be
substrates after nDuntln W thout transmtting forces

moun@émmn theligugssubstrases. T sféﬁmbgy a?&(o@errmts laigead shiftiag of s substrates
ater AR PEGRE Bl F bR o P RAAFUESBBOART 01 2 g

bedk&sbly 720 uﬁdlﬁﬁs 1ikd 4opoandl lﬁﬂhd)ﬁl ﬁl&ﬁs dosl Hotﬂmck@d oh top of cach other.
t hi ckness between flat, parallel top and bot

The plgies afe dsctangulaiy Baveniantatingopodieso 6, ;ﬁldsﬁaéédmdmtw 16 and a uniform
t

thlckrf;eg%f)%&/lé%tg t;ln&té Ear?lgecl 2§1§ %?(ggoztgo%ﬂ' erga%ggée ng IQthe W@?ft%elg&ecl&%ﬁl -spaced, like

contagtpons oigmsIa20s ek endld/IthBemaihb yopt dmddagthmt suefaexsds caditplofe.

e ch pl at Each eni ng, 720 incl ude cyli i cal
Sae e omaes 728 R Wb abipueh B iy 1G] 6 Sh plae. Fach
openlf&g‘@@ﬁéﬁtﬁ&% cyﬂﬂﬁr@all PhssaxbaMk Y oMRIE s 1Bls308 18 élq% sft@ﬂf the passage.
etention rings 726 extend into each passage 722. Four

The skt fgmmnowandd)l@p aclen @l pi Retetronporgs 26 28tcad entd cadhgrhssage 722.
assa es 722

| PEudithyinl B BR8 SRAGT 0dBE A art eI Be By elBped grassages 722 a

the en@@bf Wo pl&0s ¥ ¢ ataRH pininslRa&sty katrdl RRldWFES dohgr 0ab&sed in space 731
l'indrical portions 732 of the pins extendin

betweﬁn 6m Hes ang|cy hrdrgabprytipess/'Sa @é hepap cxignding Sronpiba eelthr along passages
722 to%}? Po%%lt%d Efogt%F 3 1rﬁacest J}efh%%l e? o%}}eéﬁ%ﬁ@ I 3 re]s %ﬁpex\(e%% around the pin

around recei
portiohb M¥BantZGceilAih g/ 26N Hrirink dikettfontIf ehdlplﬂ§1ntd’\1§aﬂsatga§ sa;g &le portions of
722, the portions ofthe plates between slots 724 and
plate ends 716 flex outwardby until rings 726 fit in
grooves 734.



The pin portions 732 have a smaller dianmeter than
passages 722 and are | oose in the passages to permt
wo emonedss ateral notion or shifting of the uppkeT/pham®031223
rel tlveto
e i80S bl s s BR300 BB Aol b B Ggwoves 734.
The pﬁi hEHORIII DS a&%ﬁﬂl@ﬁﬂlﬂin%tef elaatpay@esd T2t aﬂalgar@foots@ﬁl the passages to
ates in any desired direction. ﬁls shiftin

permi la@itpql fagaralgndtisurr shighing ofdbr st Blete lEve tprhe J@Weaplate Rings 726 fit
e pl ates extendi ng
lngﬂéﬂ%zéﬁgvsmﬁggkﬂﬁﬁﬁgEﬁgﬁggﬁgﬁ&%ﬂgggg8contact pads on
t Mhc alipah¢mpas 728 ﬁ)b@mt reﬂehﬁle seitessofithe plted sisanyi degirédditection. This

..th ont act pads .on bstrates are in e
shifting fa @ilﬁéqstmowplﬁgsofgagc a;e 83%&1%@]%@(% gt%ae i tﬁlg thﬁgmggpts in the plates
crien SRS IP By Elogs RS8R R ST FR he csi
of assofing that thetcopastyrdesn ﬂfc&wnmubM@t@sm@nﬂ)ﬂxyctManwm Jhios#28 and other

i n, Fi ure 18- contact 736 is elongated and extends

discloged pia Hlaésg?ﬁégﬂ?a ORI Seds 755 The contact s
f or sRdpibéQRath 1pf forthe S bdritat TBE & fitdemf QER Siien, al[gned palr of contact
Figure 18-H The strip contact 736 includes |'ike

upper
passagaad 1 B owibie aprambls7004 @Xsashdwmmzﬂg@@alti%ea cmt@it 7 Heis clongatedand extends
betwetﬁltl] ﬁpﬁo%@é ?ornéa)cft n§SNR | THSL tnlta: ‘}ﬁ rn a fF g IhlPC oerg%a%et form shown
a I"nc es a vertica eam ove or oW

in Figd41 0H. The stipenttdB 6Qhcltds 1ike lﬁbp&tanafﬁo@@@m%&MO zﬁf&ld7 42 located to
vertical beans 748 on the opposite side of the conta

citheryisle\né Bys cetsigf contyal yadicaldga ééngackmn@ﬁﬂlaﬂgc BAjes a Vertlcal beam 746

abovejé)qlb@ﬁ)% lp nia'ﬂgll &d% gé‘ﬂlé s1% gf tg]n tc&?tgcc‘t ?gﬁ%dzggtcal beams 748 on
and are j ol ned by an

the opplositdsitie aﬁﬁm&bﬁmctﬂmwseans Nddead 7/'38 ﬁeems anm end édS tu@ joined by

he outer ends of beans 746 b hal {
anglod, 14\ U ENBUELHs beree. | o B 461 9828 aFfde! g@yanéled full passage
Wldth%ﬂ@\?‘e‘fsee&aﬁ@ 7@@S%se7s37% Sba)’e anekadd tdﬁ% fouf%@%ﬁcﬁ&ﬁ b\éﬁrﬁﬁ I746 by angled,
ar ns . Figure 18-H illustrates a flat stanp-forned
half v&scﬂth nrpnmtmlbegnm o rRnunéad famtact omts 466 al%%nn@tt@ tb opsps 789 by angled,
half a SE@ ggg n|forn1thickness nmetal symetrical to
a p@#?ﬁ%w1 h centerline 762. Contact 736 is forned

byidhen o8- poilkeatéd AllatREBap-Rriled ki nnét lgraao&hamfo%oﬁtaa 736. Pre-
contact. Conpare Figures 18-G an The pre-form

form 74g)gs gtn@)plﬁﬁ@ﬁ(ymptmckp@ss @ﬁqtﬁ@ymgie&g:abtfo apthersidsraficenterline 762. Contact
736 1sI fgrnged{bydben g?hegﬁ T lelt fEm8 {r];p6 tl’?el s¥1§1 of\%é con#ac(te Comgarﬁ Figures 18-G

exceptiron O I ons e pre-

and 1®@1.t | OThé pfe- foﬁ@ﬂ%d %syﬁnﬁdtﬁd:dbto%ﬁﬁﬁem&d sTyraforedeezi@idinal centerline or
centerline 764 with a flat, 90-degree tab 770 joined
axis 7pg, Wnléﬂ@nxpipt@ag)é ead PeIEnE Hift er | i ne and ext endi ng from

f ' - t 7
TR O AL, Rt oot Bt R Byl afgrine 764 wit
a flat 190¥dasgd:e cadnt7qomed RGhe Aslplekigmstttheictead:rhme a-ﬁd@lxteﬁdﬂn% -ftém the centerline

abs. are bent fromthe c ct noses s
away figdy E g 5 peyy H" et %15 58P s lggaeccit | heoings qpgon formed
contaczcz 3‘36 agg 11Hfs¥f@t%9 hyF reeHQ@?ﬁle Q@ffssarg Bnt ‘&Bwﬁﬂi@ﬁ HBﬁ‘it t88 cdiflfet noses so
706. The tips 2 on are specially stanp

that theompﬁeUZamdtH@axp@elasw@rqf thmabl pajmus Hl7é feaer watandly thiengagearads 702 on

subst (2004 RLT0eC TR B8 7 Brn tpy bRl G ol Gg o vory sman

doublé aﬁreataasf%m%%ﬁﬁ@ f¥r f%%lﬂg%nﬁnqng@gre@airmmcﬁwpaéléaﬁ@a connections
704 and 706 by positioning plate 710 in alignnent

with pagp.|lagdisgipgedbelevbst rat e 706 bel ow substrate 704. The

S ;Tllp[?rten %%%se%{b?% @(g 'g‘gfﬁﬁlon est\fjv gt !r‘u? tratg%%)éts alnrgil ’Rﬂi ﬁ)osltlomng plate

710 npilghﬁﬁznﬁ&ﬁlar Toredubsth4t€ @06 Below substrate 704. The substrates are then brought
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shift laterally along the open lateral shift interface
775 between the substrates by limted rotation of pins
W(73®9A'0m953 n hol es 722, as previously descri bedPCt/UtS2009/031223

o R R AL DSRS0 e

shift 14t6@lyialond$id cpic thterel s@ffﬂﬁtérfh%e SPDBdthvatLHe a@Rtraet b Amited rotation of
other to conpress the contacts 736 and form

pins TaP ghpiprhedesre. asirsetippuficscubirk &2 POt BetiiBe ! thinigrrgser assembly
e LRI R8s %, (CBRGRETE Elfl 808 2RRES1GHEL ) cams

substrateg elghidkt sdchf 0thd:re1r(’bt ctqtnﬂiressf the noataest Ticcald ﬁcﬁﬁﬂ&tgmméﬁwre electrical
wi.t hgut noving t and pl at es o, physic

trate I nt
connceHRSRAWEEN the aa r@f atlpm 92 rhatgheeniact WQ mwe&?@gads on the
substtgf%)( Bge Q@c}éﬁgteh &Y tsuﬁﬁctlé?lt he f(ﬂjnﬁél@@trlcal connections without

Conpr essi ng the contact astical 'y bends the contact
movirgghersubstratps o piaehmgiplwsinalao@ntaﬁwxﬂeeaarh othee Aherhitivahyethe substrates

tips and assure v h ont : ress e. Stressi.n
may Ry el e P G Bt i anis €U bends the
onta@atl 1881 kO BrdR@diShibR- @ﬁt%btsfforderhtftﬁ)é ShiN0 atc@Wipk @B H S5ARNE Qery high contact
el ectrical connéections. This novement i S not
presswgf Siressengt oftthe gorvacts haytigys tb@tlpbﬁh@h@la@ecrﬁém@ﬂgrtbﬁpmeto assist in
formi a@w fﬁgle%r <] e?eclhl%% Igoﬁnglegt?olr{sagﬂ% gfvg%snréﬁgg att cwhn% to rnove the tips out

of engagethatitfrdnh e palld, dbdpidil@t@angesinglod g p‘leh@s mct&ldvmt) hpukeral shifting of
nmoving the tips of#)of the pads. Single piece strip
the plgfes Bry S9Ne &tet@n‘ﬁ%tllé%@théh’tﬂlﬁé@% along e nagp Wathau%@%gﬁhe tips off of
thep%%’the assenbly and across the lateral shift interface
5 to provide continuous netal electrical circuit
p &irpde fetanagnmotapasedtsyab estend bgadan thatdphaad botosh béthe 8ssembly and

acrossp- tglg éz%tgrg ag%tyntg{ ha 77}25 tgg)rrg% e f:q)fgmgfgmbég{ai g]@ct%ggfl c;%gnt%at s between

Oppm£955@§&ﬁ&ﬁ§onﬁﬁ%uggﬁﬁgﬂ contacts 736 are fitted in
passages /718 in the top and bottom pl ates 708

achhe ‘cm@taatstlwhbi(/mom theFiog infebehBup- tabTHE) enbeastd bendosarte or on the

e BARTGER e 0" B0 SRR S BB p B P v o

and b&ﬁﬁﬁﬁ]ﬁ%s S0g@vet 10%s sHden i Fdgurb a8 Faddie ShileM®ldrfis A€ 8djacent the narrow
slightly wider than the width of the contact to

verticply ezvséfme pdavaillsandvihe sontaet esliatase ediaeent wppepicetsiow vertical passage
mdewéfljsde 1%% g)’a%jsggg g‘ﬁewé‘l?s az%e ?11%219 V&%?gr tgﬂrgﬁ% axllhﬁl fﬂﬁé g’o%?act to prevent

h-cooper at'i surtaces’h
bindiddh ewlchaﬁ ﬂ&g@ﬁltacf gtidcombh8s@lonttAe psssadt, benPpEsagiesd 756 engage the
Bent up lateral tabs 770 are |ocated at each contact
passagfod@evsls andsicqopsitign & ithangled petaecs MdhqRpseAgCes 6etpinalhe contacts in the
paﬁm%%e tips 772 on the upper sides of the tabs are above
e noses and engage the substrate pads 702. The tips
h®e¢et @ Mearyl tshyel70 aas aatad dt @ck coienttzioan73 Sethcanipidrabent above the

al i.gnnent lars 774 are unted o strates, 702
noses 39 (g tlp%‘fﬁ ?‘&ﬁe tlwéer@@mﬁ@ © 38t ¢16 ﬂg‘b‘feé eRosepgndFngagei e substrate
pads 2 ﬁ%@tﬁk@ﬁ&é@b&?snﬁﬁa&%%%h%ﬂ§ﬁ¥ﬁﬂ§§cr'bed The

col l'ars include alignment keys 776 which extend into

r chtggggaﬂa'l&nm@nmoéharssﬂﬂm mouetad on @ulmtr@‘g@e #7702 and 706 to align the top

t | at [ th . Duri .
and bR 2 fice” [FoR iRt Shst et affe oRhEetbd SThe goftars include
ahgnram kng@76tvﬂﬁclﬁc§3@é@qhtotrb&‘§se@f77§ 21 98s 7 Bs eddiRe Prop&asifentation of the

end of the contacts engage pads on the substrates.
PbﬁﬂethQﬂQﬂémof the contact736 in passages 718 elastically

iyt ﬁl??l%?g%u%lpg%§9 it %&t‘érp%ge%%se'in%lf 58 Xub%?ratlgg %]4 a&&fﬂ%’, AW ntact tips of

772 on tabs 770 on each end of the contacts engage pads on the substrates. Collapse of the contact
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at the tips and to wipe the tips a short distance
al ong the pads. The w pe, small contact area and high
W@ ohagspressure assure reliable electrical PCT/US2009/031223
736 m&%gsnaggg’gl%geiacﬁfg ) sirﬁ:ﬁsgs hf??cggtggtebtﬁ\é\%l? ?oo[%rh\%ggﬁ @Zﬁ&n?pl%ﬂg contact forces
at the&h? b 3@ wipeitBO e Pallit @Btahdtealstubsik palle SThdwipd! §mdiBodntact area and
lustrates that tab 770 has strai ght edges 780
high copteghryestiegs e rehiablgslgcwicakcogpecsiony 3rp estatpished hahweqniheeontacts and
/

e v QUEAEESOL 1ok Aol S SRR AR PRI Sl

H@[gum il ﬂluptr%?t@s?that‘lfhlleTHﬂaiS etraght&dgésﬂ 808ktetctinigat dredmgle of 90° at tip

ybe str y be curv as illustrated in
772 opef p@ewr%% ?ﬁ@le gfhep?léﬁaé? ynﬁeﬁeeiraé 90 deggey Reordgrgo form the
small at%uﬁ% cumﬁirg ﬁ@ftklgﬁ' ﬁgg 78 Bt dhh f eﬁ 5sc7l$btof Héttznﬁm&'ysﬁéjstﬂa{kht or may
i scl osed | nterposer asse are formed from
be curfvmi),mssklmstrptedetl Aigucoh?-fctEhe eégtshmﬁfeaa‘tsy mgetreeo(c anthe npeug0°.
ontat t hat exte s teral shi ft
> e PorfRui TG e pr S iR osS b Bords S pbics are formed
from ﬂbﬁ% bR RORGE s Qe PEEMBRcoAdh@hRtrifs AlBtaR 6fact 1 @%ktends past a
pes of conductors may be used for formng

laterakﬁ(hrfh@éetrfa@mr ampsenf stiemewhtantactssyitl pressyreponpdvdorylpgween adjacent
contacots Hqﬁerctl}qge%gplfl vﬁofgeﬁcgof)rﬁ Eor‘%elr lgsse:dm gdrm%%% % otéoné (])Dre] CeP the contact
surfadels B ti{d@h da BetheRirBgieisath IFok Gishih g sffn@% ol bl tWstrdndveyé dd@ductors may be
descri bed. Contact 736 is fornmed by progressively
used. gt anping flat netal strip stock. Figures 19-A, 19-B
a - I ure
e St B R QTR BERy niR ALY R RN
0 pbntang7 J6nis &irmic byrptogkes&tvelglstan@mg Battmdtal pgipATakmBigubss 19-A, 19-B
mng tips 782 .sho in

% t he net hod f
and 1 ﬁfsgg‘sﬁﬁtﬁ Jpaaing vy mﬂ@ Ee. qﬂﬂ?&fﬁé@@@%&%@? Qi gapgpite sides of a
starnp%@l %HHhﬁ@mt HipnRhe %cl@etéﬁta&tt sp/ﬂ é/tH% fHh&A ﬁ}y\fi’ietrﬁe@ﬁod of forming

Fitst, an el ongated ope ng 786 is stanped
tips 7811$ltwghntth®e§ugur@s with a curved end 788 being forned.

tedlnFl ure 19-B d th [ .
oz 15 BhSrpeprbs e Gy Sabinine blspdr Bt TRAS i form two tips
782. &0k, an %Ioﬁlg@te@@pém@gl 788% stﬁnﬁ&mﬁmgﬂqwm dliyh BXurved end 788 being
t ool i ng to shear apart the portions and form sheared

formeddges 794 and 796 extending across t he thi ckness of

7%% 1 strélgeéiﬁn %u%ehﬁ)a% cﬂ%}g}g?he a Pergfgornaag stip %121{0928%15 supported
by an aﬁweaﬁha @ﬂg po&’l%ﬂ 7amék ﬂﬁ%d dbﬂ'n{v_vh@ﬂly‘ By b3lingret shkar e@)art the portions and
from openi ng to forma rounded shea

form Sé@?fﬁé redgf@s? 9g13n¢d 726 §>fta%dl%$ agpssithe thadknessqf iy ftre ivh%s,b@anng forms a
round?&'?ﬂelar @(E)y S g«lg SehdbY 2641786 GML %J‘I‘p g%a%‘ctoyeg 880 &t Q}glﬁ edge 794 and

I'ng a~secdnd openi ng I'n stri
796. ImFighe 19ametadisrseathpafrapeptmgg 78&6towasm puowtied sh&ln eorner 798 on the

., roun upper_end of the punch tooling form ng opening
Sldeoéétﬁlp%%gév?‘gg% he W& Tcur ved | ower portion of opening 786

alnf a8da doBlelcR ahR€ B8t Eips Feark RIAHE Uy %ﬁﬁﬁﬁné@ge@&{d opening 802

' 804 at the edge of opening 802 is also on the sid
in strig /R4 p1 the 4artha direjion lwpening BG wad hrenchodh Ehﬁa@mnéﬁigweam of the punch

toohngﬁorglgﬂg ge?enqlb% gﬁl nteyser S Qs tgg 81?1%?% E{]v%er %814t€|nn ﬁrggﬁal%}g 7% at9 &OO at two tip
locatibi¥ €S @&ikrided sifar t;chﬁextsm Y 81} dg 88t dpchRidrRde ds @8slon the side of strip 784
per pendi cul arshear corners at 90 forms very small

facingfigaylavegur vat ure contact tips 806. The tip is |ocated
I 'Tﬁ@liv% thear edges and two rounded shear corners 798 and 804 intersect at 90° at contact

points 771. See Figure 19-C. The intersection of the two very small rounded and perpendicular
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fromthe point. See Figures 19-D, 19-E 19-F and 19-G
Stanpi ng of the two openings 786, 802 also forns two
Wo 2099/08083 | i ke tabs 770, extending fromthe tPEEUS2909/031223

shear %ﬁerts 8 (g gPliII-I?SbVﬁW ﬁ%alg%ﬁltbg ctu??ar‘%rgug%té& 5@8vég " 2 t§{1§ d%ated inwardly
from thepofi. nSa@Flgaf&aganemEmtma@ PRGE Edmpiad.of M @lo dpleaimps 786, 802
orm ng and bendi ng of contacts 736 with snmall double

fo
also feugnsyye frbs 88Sntkg Eabst 7%§Xtﬁném@rfr%ré?h@ tlaﬁ)tqtb%s;ﬂp 7babsBAg may be bent up
relatlx%qg:sgﬁ)t FF?O atB? SZ?HI}% g@ nBLc glfstO(%ga!r‘t])?g% %hgt gfj‘@% g&lthateﬁgagernent with a
cmﬁa@nﬂdjded at each end of contact 736. The tips are

Iocated on one Si of no e 738.__The contacts 736 are
s Uit Semmttpyning ﬁ@g borghin nfagt 736 oo Gl yating sontact tips

772 oRt lbbl&h{p Qb 7708 HcRonfals %?eSSLfi‘tB g éﬁzge@ ridt8 l§ddﬁ)§g A MN&fes 704 and 708.

bi'as the confact agai nst passage s
s vf fingle eorthot tipd 72 echroeidedmteach epr Qfszsuﬁaet 7360 d4ht tipmareflocated on one

) he ti.ps.772 ver ose 764 reduces skew n f )
side of iSse3Re Th¢ Bontiad7 S SweRish i Tore et FOTIS P B ity ot the slight
offceﬁtrégﬂﬂé’&%?fahé’& dt 'EheStilﬁlQl% n@f bibfite @aﬁtﬁa@%&nstrpagﬁge pldad 8% sufficiently to

| ustrated assenbly ﬁﬁaave a length of about
reduce PoRtRet e saugi dmatmn @Hb@tlpe e dheskdo axis 764 r@fblcafr $1@;wmg of the
gnt.act s 7 ntact ti R3S 77 ap
COHt&(?[? Sriicn coppras e n\gl poss%fég rchgnonsa"iluaga&e e{lt h.ﬁﬁd%s too%he assages in the
plateshei ght of assenbly 10 nay be 6 25 nn1mnth each plate
12 having a thickness of mm Contacts 736 may

stlustrated epsEnbly G théhaé’lerall?ﬁ%l% plabonb/l Mg & tarWIéﬂmf@éout 9 mm and
bl (30 0415 BAER 0 AR SRS RO Bl or w0
mm s&pmvaech t Hiee totad ee@hdeﬁlm;lsérﬁbl@fl Oahgube 6.83 nirmwithheach rpsiadté 12 having a

doub curvature contact tips (72 rtzjian
thicknegy ?s?ra}m APIGHS g 3 gaybg, Staéfi%gq‘w@ Hg@ﬁ B %teﬁ?fgﬂamgw thickness
043 rﬂﬁ%_thg_&a% %é§ 714 har%ﬁg’ @ﬁﬁguﬁd?n FidH r&t&&n%anrow SRV of 93 mmand a
consi ' et than the exposed area of nose
mininwing fvidte bcﬂweam thelvnde sdsxedlscmf abawdt83omes dic emall, double curvature contact
. i p/ pad conne i on, contact 736 have v snal
tips 77g RO IEHARD v Spal i BRGREE rre L0 CPak i pads 702, As
illustrdicB$n PigufdiSSGL thkesr &y c@@suwrmy gl @MhdnBe 6Qkar4rsa bERMAe 738 with
in all disclosed i nterposer assenblies. Preferably,
result@ﬂt@ﬂ@%@ééwntwt pEessuo Bt dieip/nad careagtianj acent or on th e
?r%ac%ortllgacp ?i6 I%%Ig%% O];] a@?{e%tgzgaélgéétag%ms%% %ga%iﬁge \sl{nlbggat Ipads Tips of
this tyfpe rma@rﬂateqﬁbwa&d ogthelcontatts Gadd iaainikeldsod htdpbive e@emaﬁss Preferably,

two opposed substrates, the assenbly conpri si
the C%T%ltlp%lﬁ]@“é‘é@@ ﬁ%a&da%ﬂk%c&mpma?léﬁleplégglﬂdgwééx’éeqfv%% RoRtpg to reduce

rmed froma dielectric
skmm%%?gﬁﬁgﬁﬁégnﬁ?%Q?ng%ﬁs i shift interface between the
plates; and a plurality of circuit paths, each circuit
path including a first contact surface on the first
pl ate for engaging a pad on one substrate, a second
contact surface on the second plate for engagi ng a pad
on the other substrate, and a conductor joining the
contact surfaces and extending through the plates and
across the lateral shift interface, wherein when the
pl ates are nounted on the substrates the assenbly
accomodat es substrate m salignnent and permts
| ateral shifting of the plates at the interface.
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2. The assenbly as in claim1 including a third plate
posi ti oned between the first and second plates; said
wermewdspat hs extendi ng through said third pl B€BUSB09/031223

The assenbly as in clalm?(T uding a second |l atera
shift interface. 4. The a as in claimlwherein

each CiAmCAsbdmiatibr SeBHEHiAE §le&r1§al%hﬁe&1©ﬁﬁb@%é’tﬁpem§ Ba&tvo opposed

ext endi ng between said contact surfaces. 5. The
substrgtes o ths| PS¢y bly ncanpisi gl figh endi secend gta@kqdc plates pmsﬁloned between the
SubStI%{%ngaCﬁ gﬁt@fothlé{i ?110'11{ % dféflecﬁ?mgt%hhlv 4 ﬂ.rrﬁqptgfaﬁ n@ﬁqn%rf ce between the

ressure connection between two adjacent nenbers. 8
platesﬂit&i aslaeiibl of cguit pathh,aach ﬁrcu\MjﬁﬂﬁnCﬂuéﬁgd fipstesstatesurface on the first
ontact is | ocated at said | ateral interface, 7 ,
plate fphengaguigriiag o enf HbSiale A S§COngRaPBLHS %P%Ofbfga S@ﬁ@%@ fatefor engaging
| S I

«pad G (ARG, SR OU Ry P EhS ot N AREATR k| Adinktrough he
platessindiapwss e laftrel sisl mttlifq,ceawha:rmnoﬂmnrth@plam ercanourgetén the substrates
the asq%tlgéécgsﬁ%ﬁgfﬁ g li?TSn% e&ﬁﬁ?]@gmﬁéﬁ@ ?récf tI)‘lglg[tE }#%glb@%?@né’ gf the plates at the
interfd@cated on or adjacent the |ongitudinal axis of a

strip. 11. The assenbly as in claim10, wherein each

c ént actlhs asscably ssonshindsneludioglsl tblrd: platenasitioned petaeen the first and
secon ?atelsngael(ri S?‘gl}l athSOGth tn\ﬁ(lan Eleo%.r f 01[1 el%l, e corners. 12.

+ﬁ asse 1 A Enéta ngpa i rst opening

ext endimhg aﬁd@ﬁfbﬁgzﬁ 1hf¢ﬁ111ﬁ1|2f sichpliat @sec@n@ REQRIChap BRdri@c.

extendlng t hrough 't he second pl ate and an al i gnnent

ménber Thpassamblisamrlals | vagrein eas sirpgspath efaprisen afinglgeconductive

I ment of the plates at the

1nam¥§?§?éPhghggkg%%?g?@gégéuﬁgnghe assenbly as in claim

13, vvhémeia@sanhlyi aalin giaimnt whendie rsaidoeipruits@sh @omipris@nd plurality of

sai d openi ng npri se hol.es 14 The assenbly as in

condygfiyg Pﬁe erslaﬁ |a@a?%%@re§01&%qCFlaP behwieamh Yt gD ASRREFEMPErSy om
egch haigqs3aibfl /iR cfa?fﬁlejn AnRgid g'é{l@ gﬂtgsutrg' Sorft&lt ki @loSated B said lateral

The assenbly as in claim 14, including projections
shift istetfeedi ng outmardly fron1sa|d pins for retaining the
pi,ns iR, the es.. 16.. e.assenbl s in.clai 5, .
e ef 18 AaMBI S RS YGTd: S g LTSt ot ogprise contact
nosesl?. The assenbly as in claim16, wherein said pin has
ends extending outwardly of said plates. 18. The '
adsenb(Tje asﬂem%lwsan elaim lmhfélp@lmsa@,gcmculfanaéhsanclgm etal strips.

gt efl_}; g%g afsg% [y as%’? clgm’? k ™ ergﬂ egvl\}h ac surffaaedcqn er{sfe Elngle bent up

tab. shift interface conprlses an open Iateral shift
! rl]E)e f al"clzlg'assembly as in claim 9, wherein each tab is located on or adjacent the
longitudinal axis of a strip.

11.  The assembly as in claim 10, wherein each contact surface comprises a double
curvature tip at the intersection of two shear-formed edge corners.

12. The assembly as in claim 1, including a first opening extending through the first
plate, a second opening extending through the second plate and an alignment member in said
openings, said openings larger than the member to permit lateral movement of the plates at the
lateral shift interface.

13. The assembly as in claim 12, wherein said alignment member comprises a pin and

said openings comprise holes.
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20. The assenbly as in claim19, including a pin
extendi ng through said plates and across the | atera
w@hiob9i9st er f ace, and a spacer on the pin sepaP@El/UAL09/031223

I ol h I [ | ai i.ncl udi
ekt i gt b F AR T8y pBofiedh Pl AFAE) f¥in cach hote,
said paf@ptriind GFoughund édlrON the substrates. 22. The

assenb§¥ras in claiml, wherein each circuit path )
cdipri J88 agsembhisys ig ghpimdet inghidingaraigriirpsextondigg oyppardly from said

phmf???%?EQQE%H%&”iQEQHNEQrn?d edges intersecting at a

I'e curvature tip. 23. The assenbly as in

cllai m Th¢ awlembey 4k ih it I3, ivhelcocaidpindis ondsdodjaaaienithin said plates.

the longitudinal axis of the circuit path, 24. The ,

addenmbie A TReIsaR AR | pera il irdee Fnds creqpdingpypwardly of said
platesCOMPri ses a second end portion including a second bent

up tab having shear formed edges intersecting at a

sé8ond Thoakicmbgyuasviatclum 1t imbereitbsaidTheerateshifoultasfacé compmsgs a sliding
lat E%gét&i al connections between pads on opposed
atera MY E conprising the steps of: a) positioning an

i nber papehsRESER M PEMVE Shetdie AP PASEOs IR AR AL @S ndpBises an open
| ocate first contacts on one side of the interposer

lateragdié ii¢yacadj acent pads on one substrate and to |ocate

segond~cont ac on anot her side of. the j.nterposer.
e §EROFRER QB SRl fp Sl B B lores and across

the lalctd] ehidd ihierfabtd, ahd Bgpddacoi theSlin supdradiag ditdplatesles of the
i nt erposer assenbly about a |lateral shift interface )
| dtat edhpatsppbly asai elaign hdacludingpp ghignnpat eollas foreagh nlete said collars

admmggﬁﬁn%ﬁﬁﬁggggygqﬂﬁgﬁﬂ?one substrate and align the

second con he pads on the second
sabst r dhesassemplyf ayrinichagn &l ebercincalkch coangeth omnspiixet wéest end portion

incudjfgs ft i DoN Qi THCH T BABL ks & HRt<HBRA t AT QRTR furvature tp.
C Q@Ih gg tI’ig]g ‘A%slk%})% élpaiglﬁ;% % gdiiﬂgﬁeil?%g %}S) tlleHQ%%d aﬁl(d))ﬁadj £8nt thBRngitudinal
axmoggéamahﬁpMthfting’the firstgand secoﬁd cont act s al ong
ar3° Co%e lagstegl:b%! assiplic e}imi j}t, W fe%?nein each circuit path comprises a second end
portion including a second bent up tab having shear formed edges intersecting at a second double
curvature tip.

25. The method of forming electrical connections between pads on opposed substrates
comprising the steps of:

a) positioning an interposer assembly between the opposed substrates to locate first
contacts on one side of the interposer assembly adjacent pads on one substrate and to locate second
contacts on another side of the interposer assembly adjacent pads on the other substrate;

b) laterally shifting the first and second sides of the interposer assembly about a lateral
shift interface located between said sides to align the first contacts with the pads on said one
substrate and align the second contacts with the pads on the second substrates;

c) forming electrical connections between the first contacts and the pads on said one
substrate and forming electrical connections between the second contacts with the pads on the other
substrate.

26. The method of claim 235, including the step of:

d) laterally shifting the first and second contacts along a second lateral shift interface.
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