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COVPLI ANT ELECTRI CAL CONTACT ASSEMBLY BACKGROUND COF
THE I NVENTION Field of the Invention The present

WO nosnvd4em rel ates to el ectrical contacts, norBECT/US2005/014752
particularly, to very small conpliant electrical

contacts V“é(%h}%ﬁﬁfpﬁd‘ %ﬁgp%?é%cg?ﬁ%ﬁ gzg?é%%#gnci es.

The Prior Ar € purpos act is
to provide a seGEFROWNRQY i TEE INM{ENTDOMecti on

rRgtyeeN S ﬁ{xﬁéﬁﬂ&?' conductors. The characteristic
‘M‘Wﬂ?ﬁﬂs that the conductors are not
i nt&rec grueectrdd dywepsrimmertdl aieshan cal eceainss 1 sachtast s,
' r di , t or.ary__nechani cal
m%e%a%gar I¥g}%o@s,aellgl ent y,w%& OSSX elrleizgomn@fl i/n B ngge%%%ﬁcal
caorgchErs cdlticommetlown andattens dto gl nfzequencies.
nental, el ectrical effects of the contact, sone

etli.
T—}f-eelgn%lm}f%—r—s%&ﬁrng force is used to press the two

comhec tronrpdsegetfham elhweserigtactadrtadctc Qi aod Soadeide a
call conpliant (.as.in "flexible") contacts . Small |
s fmAie et Sk Sty T S Sy Chederical
cdﬁwmeftjm_d@:ﬁf@mﬁhd cif tsdddPalsteVi ©eSmédns that
atever electrica evice the user_desires. A prine ,
tRS A O T AR 1y THE TIOME S bt S HAReDy mechanical
mesid | RO W PEliddisiaty foxr Basdimy, afdck Sey ttafpdsry
d%g%ag’anuf acture, The conpliant contact shou| d be as
m SIS 1 ¢ HIRPIFURUDH et £ FosFDIBATREdFYet 9000

mdcdhafiHal 2R @AES| i GrefdiatdfHot s mas migkicdaEtmental
that alter the signals to and fromthe |C which could

elieghd 5 le /s e it COTERRH i AR OB tRE pFRYH e force
i ARYE - APraAGhd Ntdd Mol &3 ensat e Tidse

noncopl anarities of the electronic unit under test .,
elIT B FPIEATHECtEE el 8D iRt G ol 3 siyn” Fhexible”)
oddEafe not exactly coplanar, that is, they are not

w thin _the same pl ane, even between the same
coigdtli GPMpdilmnt contacts are necessary for separably

interconnecting integrated circuit (IC) devices to whatever
electrical device the user desires. A prime example is
connecting the IC to a test fixture or sorting equipment used
for testing and sorting IC’s during manufacture. The
compliant contact should be as close to electrically
transparent as possible in order to minimize parasitic
effects, such as inductance, that alter the signals to and
from the IC which could lead to erroneous results.

Compliant contacts provide another advantage in that they
can compensate for noncoplanarities of the electronic unit
under test (UUT) being connected. The conduction points on
the UUT are not exactly coplanar, that is, they are not
within the same plane, even between the same conduction point
on different UUT’s. The compliant contacts deflect by
different amounts depending upon the actual position of the

conduction point.
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on different UUT" s . The conpliant contacts defl ect
by different anounts dependi ng upon the actua

w@omsioam of the conduction point. Conventi onal PCT/US2005/014752
conpliant contacts for connecting to UUT" s include

Spfé&gvé’ﬂ@f’&%a co &ﬁﬁ‘@eﬂé%‘? &6‘1’?@&5??6 LJ%?H% ?f to UUT’s

cont act s, and wre ca
lﬁﬁkwdQGﬁMhbm@g@r®b©ﬂbd@@ndh@tneeeSGhbgrneaﬂmplmant beam

cQYEL LouE 1 @Jaau rmss ﬁf&&‘eﬁ ;96b§9g{>%gt Each

poi nts an prov es u forn1e Fical- con
tedhmeigantpreopl deal thy méce@ﬁaaytmeanﬁath bveehnomegyhe

| h
o o Qe rr ey Ch SR e? b B CPRG PlePilne
urgigich 1 omlewneycal ecomtatt vieuuyoeg.lpemsu @eplorality of
t ] o) t f at
TRR Ny B (SGLodl a8, MOSCARRAF S hod
chﬁrac@pnmﬁtxnupxnamamh@¢umg@rallThavspmig@ ¢Bebbusedl
A5 LR AP0 1 05 PLUOCT R P IR R vy

oppose open
exgﬁnsmye'mmamammfap&mﬁses the plungers outwardly,

|d| |ng force to the t of the
bl iy Sl ot s fehits 1&ash fififee or four
aiﬁgereeeF mﬂmmmalfam%m@hf wr@pkt;sinc_f; oam@ orddoArl €wo plungers.
ener a| ery reliaple for, maki c t many tines
Lt i T T DBh LR Si6 TRULeE HaRy
p]diﬁgfeﬁf@rﬁrﬁﬂfwcim Qﬁppcﬁ@@cﬂf@ﬁ@ﬁ,eﬁd@%ﬂst]@@db‘arrel at the
Igflu balls, etc. rin d?r bes, however, have a
orifs, BT G TP e THR R T 14 1 R R BEE Radie
oMEFar &Rl |t hetd1gF prvmséeéﬁrﬁr@jlf&ré@r@@ théMip of the
cont act to cont act nnot be mal nt al ned. Thus, sgrln

PISIRES -ar R%'t%ﬁuRFe‘P § &rge, haeadiigPty wrying degrees of

cdﬂr@a.clcé@ﬁi@mﬂd | riren d th diisit @A C ea i edh-&1SRsh d 041 B) 664 £ CAb 1 iable
signals at higher frequencies. Additionally,_ sprin

L% ordsing eIt vy doldtes F nkRr 1Y rﬁsgéles Soring
prSHRONGH sada&ﬁm&%ﬂ@nﬁg@%tﬂpﬂeﬁ@rp@r@éﬂuc@mntbﬁ@erfaces

s#aq?gipgsrbl% Cocnodlutfntlrllsv ,e ]orallse,r ectocn \ aCStpSr:?r[ge pnlgolses? , however,
have 'a gize problem in that the spring itself cannot be made
very small, otherwise consistent spring force from contact to
contact cannot be maintained. Thus, spring probes are
relatively large, leading to an unacceptably large inductance
when used for electrical signals at higher frequencies.
Additionally, spring probes are relatively costly since the
three components must be manufactured separately and then
assembled.

Conductive rubber contacts are made of rubber and
silicones of varying types with embedded conductive metal
elements. These contact solutions usually are less inductive
than spring probes, but have less compliance and are capable

of fewer duty cycles than spring probes. The conductive

rubber works when the conduction point is elevated off the
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silicones of varying types with enbedded conductive
netal elenents. These contact solutions usually are

WO e®s/10aduct i ve than spring probes, but have |BEHUS2005/014752
conpliance and are capable of fewer duty cycles than

rd EQQ% T ﬁ_&ﬁ%‘:ﬁﬂ 'RV rﬁ@gﬁE
Utgjgnﬂd% PL(rJn poilnrt@ie% e evat%ldr?%f t e{%ﬁf%ﬁﬁgqﬁﬁﬁi%ﬁ the
aqgigrisiy \fi iy tlebrdirecnidurt ite eldment tte el tyonenfta act

| T Gl ntowt 0, t.he.
Pt e e e e s MR BERL? Flods e
cygvmdctargeddora givarronredctfdore ambdchwisinereases the
£ QL SASL NG LALLEPRHM Jol £8 S8 LDA LONSLRA O mage.

cont can be made. €l efent Ay be a Screw
Theadiiiinest dignient wha e e estscmaw tiech e rbbet oeenhtdie rests

C Uuct ] i Thi,s t hird.el.ement can onl add, . .
orf WAL Bdlweell end Wb FLABNpSA O #afeenira
e lemerac tcsararan ipa et b f i red woredun | tve thed erdt adorsestcsch

th def.l ecti,.on and cont.act force,is attalne t, one ,
en Otmg%tlr?é'&uﬁfaa(% SRISASH 56 ]G Ioetatah ec%?cﬂ%& By material

farersl rsidH xddhtt adldfleatihwmr aohdmitoict | fordders WotElsined at
t he force s i ded. by .one or, re electricall

OnE LT & 1o AU o (S THURE T ST P Tl tHEL K Vel Gras | 5

rémaisimpflalm tappiliecaibﬂm &ﬁmd ffzcammj [ lam dxﬁmh CatBE] Sthe
are snm eno to be used effectivel; ith | Cs, Some

e R BRI A 1% e kel i coRaudl e 1eaz

spralRyd .al THeh ashdadiervatyp eichd1e, the o iange or

cqontact, force to the heam contact point. These | ater

AaRIFEE Y GR t FPE GRIF SRRt HPaT LARGRHS Fhptiaht enough

tPeRMGR agtifeANd/dINpSyaverdess iJWuCt aNgs sk af&am
better suited fqr sorting higher frequency devices.

COGREFET U ST BT AP S ARt heSiHheRthaf Uiy, to

ad@RQe th Remysiefdcd s UBhiAd FdrRIuan®dhd Mdam contact
applications.. Fuzz buttons are a relatively old

t
Podintpl e TEEMIIBRF iHYRAT Ge Wi 9 STl éﬂ“@rh%/igf%@itional

cdf1liRH GRland RRRfackle k8 WHUNhSAAPE 4 DRIV I ERICINd are
li'ke tiny e;iyl i nder made of steel wool. Wen the
begyeim gerl tiesl fiok dpwhing mighes £ranuendeddevfces. However,

£ HAQRC QAW EIIEE JTRlEN itdng Ido 3 Sduidithadt SUd Mhtd@lto be
useful in some radio frequency (RF) applications.

Fuzz buttons are a relatively old yet simple technology
in which a wire is crumpled into a cylindrical shape. The
resulting shape looks very much like tiny cylinder made of
steel wool. When the cylinder is placed within a hole in a
sheet of nonconductive material, it acts like a spring that
is continuously electrically shorted. It provides a less
inductive electrical path than other contact technologies.
Like rubber contacts, the fuzz button is most commonly used
with a third element needed to reach inside the hole of the
nonconductive sheet to make contact with the fuzz button.
This third element increases parasitic inductance, degrading

the signals to and from the UUT.
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is continuously electrically shorted. It provides a
| ess inductive electrical path than other contact

wo ewbnad46@i es. Li ke rubber contacts, the fuzz PUL/USIV05/614752
nost connDnIy used with a third el ement needed to

e el B Nl " RV S R g e er,
hiighene fsmsiysarasi Hias iewuc taamt eshagradi mes el sy ghal sew
qs.l& VqnefnrtoénJ‘.Iotle UeTsé c\‘&epéﬁcﬁkg?f ! | gr?e;tChanQafgcyontacts They

ng toward requency
ngddasteemper, e aﬂm;a.pas:rely eﬂuliihmglowestevv:assqw rements

for these types oguﬁpggk;b%g E@gﬁ#§lo hey need to

per f orm adequat el YUMMARY OF THE
IN%ENHba&ohwaﬂuuhH pﬂeddnt;ﬂnxﬁnulonnmynuanpfdwide a

rovi.de SS t hat i nclude |.iant, .contact
2L il TRt P HeT HETE b o Bl o Se1E-
1r|@(:lc3:tan|”a@ taﬂﬁgn@h‘@r eSreditmidiers dﬂjaecte}tﬁsﬂmg)rwagd@obogies .
o S -i nduct ance .cont act, sse rovi des
st Lo died G rset g ot dot - St
coaﬂﬁdterasﬁa;neﬂly Ithdto garewi dies a:mfas:mrm{ty cﬂfmpl:l.ance to test
| oqw sel fj ductance contacts that can be made extrenely
Vadg4S 87 tSesting ULUT' s with close conduction points.
A frgrt Iaelbt@i@xe@bjle&:ﬂ QL Py igie>a ded vitrs &l s enide c BN - se 1 £ -

i cont act assenbl that is relatlve |ne ve to
indisieRcEuse aﬂvFes 2% Rfe %[%1@273% e%’fﬁ"f”yl for

tdgtatngoromi’ deseia Qimiﬁ@fdbﬂdﬁcﬁﬁfc&@%d!ﬁ{ﬁ/@en t wo
el ectrical devices ., The assenbly is sandw ched

befwdei tiRe ORIGT ddl TR RRBE dh¢ d Vb Tianee

dmladﬁ: e TR} 0N d agstdteve 1hh el rRsgRIHE yd Ned udes

ver¥ | ow sel f- inductance, conpliant contacts. The
m Lhcludes a coil with a pair of opposed contact

POiTRHeS pfx%rse@ﬁnrl‘%ﬁiérgﬁérp 1%0%904é§é%ﬂ%} rEk?atorbfcRﬁldes a
el ectrical devices. The coil is at anangle to the

teamOéC@truymr@fenﬁ?@%d?ﬁfﬁ@@ divo FHedrgasr detel gyl e, The
ade AR LALL s I ifiched between the electrical devices and a

compression force holds the combination together. The
assembly includes very low self-inductance, compliant
contactg. The contact includes a coil with a pair of opposed
contact points for connection to conduction points on the
electrical devices. The coil is at an angle to the direction
of the compression. The smaller the angle, the greater the
force necessary to compress the contact. During compression,
the coil loops are electrically shorted while they slide
along each other. The coil only needs to have enough of a
loop to cause a short circuit between the leads when
compressed, a minimum of just over 360°

The material is any electrically conductive material
which has inherent elastic properties and the cross-sectional
shape of the material can be any shape, including round,

square, triangular, elliptical, rectangular, or star, nor
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force necessary to conpress the contact. During

conpression, the coil |oops are electrically shorted
wokiosaodbey slide al ong each other. The coil oPCTUS®esG14752

to have enough of a loop to cause a short circuit

X C re m ni num _of

a3, M e T PSR e P oAb eove
thmtl@mgaclh Wi (tIheha@uem'n@rJent el astic pr opertl es and t he

cr [ hape t he terjal-.can

shg';’?é% %?)%%I u OSirnoun anscﬁ?acrhg%% rqoe{lrIfgl ure Wone of a
va&IJJeItpft |ocEaIcoﬂfe-c<_;thaguI<ms or star, nordoes the cross

t|o I rrenS| c1hv beu formover t
Ien c@; t At &rica U tg’l ot %& P uIéeac 1 a

dzledeccmfllog@xaeﬁh n d]irea Glpervorard étas @fpe&mnfgsgt&tatbms ends of
The,.contact .i s pl dW|th| a _throu erture, .i,n,

@ FRReEd e ichl YR SRl R SR P iR ene

aperdsiref by ee@ner tSeat |eo¢tenﬁm todeti wan dentcaptaf ethe
within th rture n that .extends throu t he
CoBERLET R e tahi EHS o, SHacY G g

apSBK‘tﬁﬁZﬁ:eOflst Ifala,@ejr il 8 donldleichon t Ie&dtm‘ﬁr&ajalry conductive

ctric II co ducti ve el astone t .add reS|I|enc
13 e Lo PO e L st A, A 31 1S et e
s}ﬁzﬁ@_&’lgOI&J}:@th@lq_f 1 gresent invention w I I become

appa n l'i ght the foll owi,ng draw ngs, _and
depg ?&F%p orr s RS sy %ﬁﬂ;lng 1 become

ap@%@@RItF"EhO‘}J ightTe DRAVNGS dwaimcp dudvligigdinde] sdauii Nes

of the nature and object of the present |nvent| on,
desgrdpPéded P°f Faife i econpanyi ng dr awi ngs,

wherein: Fi gpriErS peqredisneeN W virew pahesdasi ¢
contact of _the present invention wth a coaxi aI | ead;

Fi §or2aj §uglergangeantondimg adnthe Nt ad Idsiret of

tthe' Predeht AnYiedR 1WrEW Rfr e LONtAGiadM th RAHA!d @ ompanying
0O0p axes,
draw1%gs, wherein:

Fig. 1 is a perspective view of the basic contact of the
present invention with a coaxial lead;

Fig. 2 1is a side view of the contact with oval loops;

Fig. 3 is a side view of the contact with parallel loop
axes;

Fig. 4 is a cross-sectional view of the assembly of the
present invention with a UUT and test bed;

Fig. 5 is a side view of the contact with varying gaps
between loops;

Fig. 6 1s a perspective view of the contact with a
minimum coil;

Fig. 7 is a side view of the contact made from a
rectangular cross-section material;

Figs. 8A - 8E are views in partial cross-section of the

contact with a centered straight lead in an assembly;
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Fig. 4 is a cross-sectional view of the assenbly of
the present invention with a UUT and test bed; Fig. 5

WO 200&/189468€ Vi ew of the contact with varyi ng gapSI/US2005/014752
bet ween | oops,- Fig. 6°is a perspective view of the

comtant WA g r@'];piar%nfpaﬁﬁ S d- s ad Sy fedl 98 .V%gﬂfél
t he cont act made from a rectangul ar Ccross-section
cramerdedtidE 3f Ere -c@E are witdwsan opbset abtraight lead in

r%ﬁ& jon of the contact with a centered straight
al‘Fea In %’ assenbly; Figs. 9A and 9B are front and side

vi é%igs .n Idy tdrad IR ssres ettomn afd tdiedeoniaed b thaanial
I al d. i a mbly:, Figs. J10A and 10B, .
PR L LEFhAILAN, AL Bge AR A 1 1o
art lssmmidlact wWith a skewed straight lead in an

as Vi - OS. and B are front.and side, views .
in pg_)ﬁjl'i ai|1:u)?:?J‘j“‘zc)i'lsds[_i s@ctal%en%olfor%%ea%%rﬁja%? VS ahddkt b+l
criegsd- davt@mrassemiley ; cdntgsct Wik larad Hbk aread rmt amngdssembly;
vi e ook, | ead

' f ot tact.w th d
angen- et o B S s & (b BRI DG e contact
wipdtr spdeidivd addevendfa ttengat dfedd gs. 12A and 12B;
Fi . 13A d 1 f t d,sid [ f th .
e A S L e o T St et viens o
thay edy @i mkrtk siidn deiwsiag; the contact with an

al ternate _nub contact point in formof a tangent |ead;
Fi 9955 A 3 RrEhE I @ oM@ dE.47 AT Therhe contact

witoNtaciuBMddhtd O aant act point; Figs. 16 - 2lare
side views in cross-section of various contact capture

confidur ¥orfiid Fi4p 2 ifFphabmidewisws of the contact
witHOSST SR Al WHRECC PB U E GO | DN angent

lead;

Figs. 15A and 15B are front and side views of the contact
with a loop contact point;

Figs. 16 - 2lare side views in cross-section of various
contact capture configurations;

Fig. 22 is a bottom view in cross-section of a contact
capture configuration;

Fig. 23 is a perspective view of the contact with a lead
formed into a ring; and

Fig. 24 is a perspective view of the contact with a lead
tapered to a point.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is an assembly 11 that provides an
interface between two electrical devicesg, typically a unit
under test (UUT) 2 and a test bed 4. The assembly 11
includes a compliant electrical contact 10 with a very low
self-inductance.

The contact 10 is created by winding or forming a length

of electrically conductive material into a coil 12. The coil
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Fig. 23 is a perspective view of the contact with a

lead formed into a ring; and Fig. 24 is a perspective
wor@d1ef45¢ he contact with a | ead tapered to a POI/N$2005/014752

DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present

1%% ?PtHeoqdeﬁ‘lcf’m Aosamtyy 11 that provides an ﬁ*ﬂ{;eri aCere
tween two el’ectrical vices, typically a unr?" under
caidstly 9an v aanstafedlianetfe assembllyadd a diameter

j_ncl C i ant ri ont t e .
tqagcwés%q%e-asi’n uctﬂaﬁ%eccﬂ 5 éoﬁngipéét Tt élsﬂz%?fé%tié% %% tie coil
1anmedi g ver & arimailge aaxja]g'iéh, afs elre®@ig cal | yocommitict laep 14
terjal. nt T e ¢ nd
nalP BNl L Rl S B S0 By SALAE LR Pl ae
irh&ig . a%onsﬂmtgacp aam&mrtvmercalmd];aa/dlh alf artet erothat2, shown
change such a nlcal sh

The Io 4
Clci)‘la:l‘1 rya evse arosrnll ngs'sen J.aslilsyé aﬁh %_ar él_{q_seg ?011) to
a eh@talmmo dif4 upay: dhaakeouitt SLO0AN c&S(ltﬂanSlaaﬂﬁ&t atireofcross-

whi.ch arall el, in Fiag. The, gap 44 bet ween
sqebyehad SRR | s tindben the gk et Rt Gy el
diesseniidrgl Iqhmcgmp:e(:ﬁ tHeo s ool |dart e i Sat agsmec@ﬁta@e of
to about 10 % | ar gest wire crosssection
thE FEedeEe TS 1P e o @ wire
crdisEerRSicdioridle cﬁrn%’ﬁsﬁfort heef gam oA ciattibe fasgd of 0.0001

i EE ceq %\% of trg%a&%loss - Sect | olna,l dlaan'SI OP%?E% sectional
dltihe@l%abn r”REN,0 .0 298 fh 0. aO%;lp igEchy (B9 drscracesplpble,

vvhereas Wth a wire cross-sectional, di nension of 0. 020
SRty 2ld egap THe BIPEFT N APYSThon SR GRMTR LatRs that

dlrfrf%&%@it igayentdon Al WHerdat e thate dff et sizes.
gaps 44 of the sane coil 12 have different sizes. For

Fogx S L uhdihe iy ase 3o far Be e Yoo ofsony 147 and

ga?éd gap e hetoerty atdigls 100ps, M5 'shd@m slnpvmlgn Fig
descri bed above and shovvn in Fig. 4, th

coﬁtSaeiteS&r@\he@es&bmeerﬁm &hpve day Fical %om#@ctq%act
prRRLREN o hegRNAUGE IO RGNS GonB @fidh Wldedd e

test bed 4 . "I n order
conduction points 6, 8 of a UUT 2 and a test bed 4. In order
to provide a good electrical connection, the contact 10 is
compressed by application of a compression force 15 along a
direction of compression 17 between the UUT 2 and test bed 4
gso that the spring force of the contact 10 pushes the contact
points 16, 18 of the contact 10 against the UUT conduction
point 6 and the test bed conduction point 8.

The coil 12 is oriented such that the direction of
compression 17 is at an angle 19 to the coil axis 38. When
applying a compression force 15 in the compression direction
17, the coil 12 provides compliance as the loops 14 slide
along each other. When the compression force 15 is removed,
the loops 14 return to their guiescent condition. While
compressed, the coil 12 pushes the contact points 16, 18

against the conduction points 6, 8, providing an acceptable
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to provide a good electrical connection, the contact

10 is conpressed by application of a conpression force
wazoahang a direction of conpression 17 betweePCT/O820084T14752

2 and test bed 4 so that the spring force of the

1 Bﬂﬁhﬁﬁ- e t ..ol _nt 0, t.h .
elc%?r%t&ggallgz agai ns gl{w'he Eﬁ[IJI %c%lntgluécrp’i gzr%riL epocf%?l gzan%f ?%%des the
necestsabad fesrtduct iah gahiudtigg fihe Ww IndR ol ardaentses of

u t the direction pf conpression 17 is at an
th}nggél tlgl}i I‘tl)gélé%ﬁt 6g(xiés)’ 38. Wien applying a
comces sihen degr det 1% ialdseel,c e dssipen 101 react ialedisically
th i, | rovi des conpl. ance as the l.ogps 14 slide
Shéjlr%ﬁg%oézglgh]o%gghoé‘l\re q\e;\)ﬁeﬁ ecmﬁaemclgl (S5 For eO%StIil% contact
10r efmived theye dldaes slldrrcetanah taxtdrel r The essEntl2 only needs

condi tion, il C ressed, the coil 2 pushes t.h
rol g PRl o8 & TS 127 Laddts o oo DS isteen the
contBct odwitdi Ng ,an sacdept admeateaciad ,calnd ainectdann.bd n
ddi ti.on,

the cail 12 pravides the .necessary feature
S YR ARG o O e o oSt S S8 P AE1 L1os” © The
srRQNEHEET icorn 1ptiad $16ghtly nd1ee dHig gar 4ddrs, dHSEtbwn in

the loops 14 are electrically shorted throughout the o
Filgoriron o BT o S S A o P Vi LB g 360
soSkih@e ahen@rercROtIRY .colle 120inakk? yHBadteets 1y have

enou%h of a |loop to cause a short circuit between the

CORRREASE Poi nts 16, 18 when conpressed, and thus can be

extrhemilhyns ieide Wi kneehdiewiel el A tdeSicular

The small est coil has slightly nore than one_ | oop, as
APPHARR R TFRGY Ehe ARRHERRIG It IS SoiTsa a o i FurhisEC
appdSica®Meh . 36@H0 dntatl drherndsiffe tihe add hdfke the force

contact during conpression. The magnitude of the angle

nergsgeFnds GRMERESFartiec foatagiplliCatitsittameate that the

coR@BRkl anc e ifar ¢S VieRUIS e du®lert HYr2PRIdLaldion-ndhe
smal l er the angle 19, the greater the force necessar

copussApre PO INE ontfact Thy, mamdir useas thha anele 19 does
ha&@hagt +10 whld d@?{eg\é!r%gea 19 SRR MLE AR NSindde s,

conducti on points , . The nmagni tude of t'he angle
pargldgds to the direction of compression 17, the contact 10

will not compress further once the coils have come into
contact with each other. B2And as the angle 19 passes 90°,
that is, beyond perpendicular to the direction of compression
17, the loops 12 are less likely to contact each other to
form a short circuit between the contact points.

Consequently, the practical range for the angle 19 is from

-approximately 5° to approximately 90°.

In addition to the skew angle 19, the force versus
deflection curve of the contact 10 is also determined by
other coil parameters, such as the volume of the material
used in manufacturing the contact, e.g. the wire cross-
sectional dimension, the coil diameter, and the number of
loops, as well as the cross-sectional shape and material.

The cross-sectional shape of the material can be round, as
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have limts. As the angle 19 approaches zero, that is,
parallel to the direction of conpression 17, the

w@onwsaeis@L0 will not conpress further once thePCDUF®05/014752
have cone into contact with each other. And as the

ngl e _19.passes , t. . ?gxo. rgﬂg!c 0 ;
S}%w“gl §1nr %c 'oﬁl'ofO glgoa rzosts%egfn , eFﬁlerpﬁeloops 2éj Jér & Tesy °
Filg.kél,y tird acntlact, eddhipgtiesl t odaranqulshior tocistcart  The

bet ween _t he .cont act_ pai nt.s. se nt.ly,, th .
prEAR CAYEGE Pt R A S o i et Rt aFyonal
dimerisd cappiced mattelha@0.td rbadditficam tordhelsk evemmicgh eof the

9, .the force ver.sus defl ecti on ,.curve of the contact _ .
ma]ﬁ?ril rial s TR SSHTIE Iy ot rv 14t 12 pcd?oaere‘tSe‘?%‘?l%%gha“ng
flag tdielewyl wrlnfad heaetrerilalr usedstiar et wWdiweent

the contact, e.g. the wire cross - sectional
LORBRe Ao FREHT SOt oo SHRET MO o272 | dha when
usAhg\elat eas dlheviatnss rsaaid ownlowliaperas swdtetoml . The
cross-sectional sha of the materi,al can be r d,.
CoeRRa Y e PO ad Al o St I i

cx%@tt?arde,, Illea%dlrtiEigg-irY a _I_]Ihdvi'e’i:ﬂgilﬂditct_&{dé mdmaéclztion.
rectangul ar, or star. e present I nvent ion als ,
HOUSedp e S A8 Ta (2 1ith & 1S S AR on Y4 s B RoBLat sides

ielothae dedha 1unidryaome dher IeRgd aid tdeal material.
material. When using material_wth a cross-section

haviig TRESr 1§48 ffcmage Qe ey Rt @@Lty strpctive
mAURGANtH QAP & b LY atla s AN GrbH Al &, St agample,

area than when using naterial with a round or oval
st@iég@a%@ctteqlon.b%%sléqu@rﬁqggenlhéz%mﬁneskfr%%ctm%@l-
R RPN IshERatedi st Ad Reeddn &l , such as

i nduct ance c¢onnection. However, for cost and ot her
PATERENI®, matrerdldlowidh 35 atpasi desiuns, ol neckssar i 143

referred over, round and oval material .. The rial
CEhF e 1?Pad‘e %?lé(n;lnogil iR Ty acrb%olﬁ%ctzilv%c 'mat%éfrl a £ these
mamdirGlh lkasdamher aded! as tvarpimpeiddesss fof  texapgat efrom
stai.nless s |, ,beryllium copper, copper, brass,
anrﬂe@g@dﬁ orﬁ[@%yall'f STTr pal | adi umrare metal all oys,
su?z;l@ asiARAENRY aHove, ahaldataft I5%ipallssh un 80%ssembly
silver, 14%

11 that provides temporary electrical connections to
conduction points 6, 8 between two electrical devices. In
general, as shown in Figs. 8A and 8B, the contact 10 is
placed within a through aperture 24 in a dielectric panel 26.
The aperture 24 has openings 28 at both ends of a section 30
through which the contact points 16, 18 protrude.

When a compression force 15 is applied in the compression
direction 17 to the contact points 16, 18 protruding through
the openings 28 of the dielectric panel 26, the left side of
the loops 14, as seen in Fig. 8A, compress and the right side
of the loops expand, generally increasing the diameter of the
coil 12. The aperture 24 maintains the position of the
contact 10 as the compression force 15 is applied. The

aperture 24 may also maintain the integrity of the contact 10
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copper, 10 %gold, 10% platinum and 1% zinc. Al of
these materials can be used in varying degrees of

W 2099209450 om anneal ed to fully hardened. As i nPCTHS®OS5/014752
above, the contact 10 is used in an assenbly 11 that

r.QVi ; ry..el ectrical ct i

o SR G o Y o P it g umaer
capresession.n general, as shown in Figs. 8A and 8B, the

co ct [ lac i thin,a t pert 24 | .

di glth%ctcﬂ}%aﬁ%ngoaf%% E?é%wee tMaagieer telﬁa?%%msﬁ%aplﬁfb ser%gl gylng
exatrepetlly emdsl lofwiaxres egtd dro@0intdhrapeghtuse 24 hien ctom act

Qi .16 prat rude. e ressi.on force 15 j
GBI pabita” 2 L i hd AR D o R e
theo .$ @ (08 q&0dt)r.udiTige tdurougit s HEO epeniadpp28é to

t-he djielectric panel 2 the l.eft si of the | oops
s i Vel Y it A e e S of
t h& ilosapsrexpard shganersalnpl danerfeas imgnddie «ff adef Bfraic

the coil ,12 . The aperture .24 mai ntains the positio
SR RO - PRRF T 4 h RS Eas GF Tt i Gentac
capldee donfienaparidne. 2400ty w80 baint@dntdde points 16, 18

inteqrity of the contact 10b reventing the coil
off GRS T4 S e Hat ity TR OB iF - T Present
irfentden Hdeamdie afle extiiereliotraldntycemdb O agie, 18 of
extrenely small wire and formi ng apertures 24 in theh
a @& RSt PO Hors A%t i LRG3 RS tRpesthe two
conRldtepdifn 0.5 M (rD2ve difrsaHRdenfdly @£ ions. The
adaptable to silicon wafer probing with pitches in the
copfdotretdicss mhpyn gxe “ﬁ@ﬁ’oﬁ%ﬁﬂ%sa% S ferintended

t P igifef @Rt ERtACt It orARY taH. pathel @etd+ Ccontact
panel , and contact capture configurations. Note that
PHétth CHRAMT SpoidHt Sifs eclgist ReiH fGYfrwrat 0 t héhny
coYATR L RAIHAUT &fdturEhe HERENpdrued on foes. that
requi ré that both contact points 16, 18 of  a single
woEdhet 61 Ive PeRE isader maP ldetntdml diesam Rt qdvdy the
preUUACH RRIJMUiSHLE, 18 can have different
configurations. The configurations shown are nerely
exdmplFégsan@Pare 8ot thet elpddct point 16 is at the end of a

centered straight lead 72. The end of the coil 12 is bent
through three dimensions, as at 74, to form the lead 72 that
is generally aligned with the direction of compression 17
and, when viewed from the contact point 16, generally
centered on the coil 12. The cross-sectional dimension of
the center section 30 of the aperture 24 is slightly larger
than the largest dimension of the contact 10 perpendicular to
the leads 72. 1In the configuration of Fig. 8C, the center
gsection 30 has an oval cross section, where the direction 40
in which the coil 12 expands has the larger dimension. The
smaller dimension 42 can be the same as the coil dimension,
since the coil 12 does not expand in that dimension 42. The
openings 28 are generally coaxial with the center section 30

gsince the leads 72 are centered in the aperture 24. The
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tolimt the present invention to any particul ar

contact point, aperture, or dielectric panel
w@onwsilgpas@t i on. Any contact point, aperture, aPcl/v§2005/014752

panel configuration that works for a particular

a byt t i_on.:
soffELFE2EY b8 SO FIPLghedsy L AT SER! ML EGR on o
comprasseonel@d sThai ghtnlirgd Z8 arghemehdeof thhe tbiel coil 12

nt th ugh.t.hree o] 0 form
so Fatf ARE st HRARE 1byL e aPIBRERCRY . RS, Bhelin booke
di Teet dbalettcbappessloRé 13faRilg . wAAnhasernebabeosheke 34
ont ac oint 16 eraII cent n_th [ 2.
th%ﬁece?%%§n§e8P|095| en835|ong8f§%he §eﬁ e? ?gctP%nc§8ter
seeflbhe3apeahdra 2épi shekightl yhbar gentthas the uapgespart
nsi on of th ,cont act endi cul.ar t he. | eads
of LR e e e E i Rarran the PERBERERER G, BR, ¢, Tne"¥hract
oze@tpmacaa gﬁStaahbmab ehess ﬁaﬁtloﬁ,thhea@ethare 24 and
irection_40 in C .cpil. 12 expands has the
thP L EREE Rl Aans P Ane e e oLt COF o RIRERET - 45 SPEH ha% b
coﬁﬂ&@t?&Oth@ﬁﬁ@hbtﬂb”&pék@ﬂrashnce the coil 12 does not
expand_.in that di nension 42
o Rar St Orhots: SFRePORNERE BEtBE SBBLPERS:S0. Mikbima
dléEéGégga aﬁemengiﬁsdsthhh@gapeghueﬁ 23Nofheahamt@m@
axi s 0 is all wtht irection of
CoRbABE eBSTLBhR 13 e#ﬁ@“%ﬁeﬁﬁgﬁgeﬁsfﬁP@ Shal Fer tﬁgnt%ﬁ@ the
othell cdirgect BatinthescantachatOths 6@@&@0@@8b24tﬁQe
aperture 24. The dielectric_ panel 26 of Fig. 8A has

a
e195§ét§ﬁeéﬂd3§tﬁﬁgﬁr€@ntaWﬁ§h0581§faFﬁénaﬁ@ﬁPﬁgst§§ SRgracts

10Mgh BE pheceantebseectbeBLBBr . andagtlienlsheabppld detdbons of
contains the upper _part of the center section and_the

thpsharrapepmagt28ncindecdnivace testing ybege facke Iadead
reéﬂ??&spgﬁg BB g@tépeﬁh@r?o%4aaag1bgec%g%%5§ %%d.%%e other

re san mnche toget her, capturing the contact
fowi hihgh- Emeedpéﬂﬁuﬁén§4n9An alternate arrangenent of

thﬁﬁgeﬂggcgﬁﬁégngkﬁhb@rgngbﬁgﬁﬁtBECtR@n%bn%@cksl%hQWﬁhln

one~contact point 16 extends
théaduhéectr@n1pheeéoﬁﬁ i2 shewnt A@ Fig. 8E. The aperture

axis 58 is slanted so that the leads 72 are aligned with each
other, but not with the direction of compression 17. This
arrangement allows for translation between the contact point
16 and the electrical device conduction point 6. The panel
26 is split so that the two parts of the aperture 24 are
offset from each other.

In the configuration of Figs. 9A and 9B, the contact
point 16 is at the end of an offset straight lead 76 which is
also aligned with the direction of compression 17. The
difference from the centered straight lead 72 is that, rather
than being formed by a bend in three dimensions and centered,
the end of the coil 12 extends at a tangent to the loop 14
and then bends in only two dimensions, so the lead 76 is at

one side of the coil 12. Since the lead 76 is offset from

11
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ot her contact point 18 and that the apertures 24 are

el ongat ed and staggered. Wth this arrangenent, the
w@omvsaeuso 10 can be placed cl oser together. Par€T/Us1085/014752

applications of this arrangenent include 4-wire

testi where. each I C le requires _two cqntacts, one
thFoFeﬁggFiQE EBFrgﬁPtgﬁ& 3&9 ggﬁePpF@ﬁnﬁFg%% Fﬁﬁ%d%é&:coaXlal
w1$8n3h§%ceﬂﬂékheécahb®rB@tebﬂtram@emanbnﬁfsh@@ .cont act

10_w t ctric panel S [

ThE paPhutd uRt EaEas! 55 PARRRE 205 Diat T EnEraldel 3 5ad 76:
théreoﬁtagﬂed%Wdbbneh@hath@@edebr@OtDNdéWﬂdgether without

di,rection_o conp ion 17. . This arr emqent al
haV6P9tF8n§98998ﬁeb P% t0nd& Sp%%%tq%§:a ﬁhw he
cogkegliriealy dgvumem@ndlg@tl omipel fheb arrHigyepanal X6 Hisy. 8D,

Ellt so that .the two p rt?¥pf the a erture ng
PagrisuL af BRPEAER T LRSS © e S5 § gmicdids gewire
te3AiagdwiBret BacEONCAGkBORIGulGesS talo tdanitert 0f e for a

of fset straight |lead 76 which |sg§:so aljgned with the

dravee SHIEERNGT 2R EPEs Sitde 1 £orTHhe & SERTRS -

Ce@h@rﬁge§EE%k9@tpb%éQ 8% b What., onathhey chiAmikeidid image
f or med bend in three_dinensions and centered, the

Sh@ﬁﬁsoﬁ%%é%owlhef? SRCENEROAE RAtamgenCRE % AR p half

ofaR@et E%Bt@%n%%c'tﬁo%n by .t warhdl RRgiaens, 1058 d R dRad b one
is at one side of the coil 12. Since the lead 76 is

sigef ot theorpRateant @4 G fbscomesds 16, tife Arerfiafylriched
togetks, NY g‘%@&’i’n@l el %Otrﬁ%.&eﬁ.toerqut@ﬁtﬂ PhSQpditiu €4,

0 one sid Fig~ 9A illustrates an advantage of the
pafal kB readigerathenc @it Fées -16 0@aRe 1F arffded GRITRACT

poth(aSr@L g%'é‘%eftp\@ heul MaVing & eangahs QLéaQﬁWQthhat is

ke wth the coaxial lead 72 in Fig.
fogmed] bige erké nar tdegdeem 1 @ ghagDthsarkgach| extends at a

ta?%@ %ngl%%% 9l %hlﬁ ark enent d N yde ¥t v "Rad is not

whéere ea C lead requires two contacts, one
alﬁgmeal dm.rt\hetin@r dentecdricnt lod cdverefssrid v, iafpetnde seen

%ESI nqlonggg SIC%lut%%t ) Igl% g%%%!v\hé?é%ac eet&ﬂ}sﬁégﬁ:eOil 12,
1toﬂenpﬁqpéﬁdmmmkaﬁuﬂd the coil axis 38. The aperture
openings 28 are to the side of the center section 30, like
those of the offset straight leads 76. However, because the
skewed straight leads 78 are skewed from the direction of
compression 17, the openings 28 may be elongated to allow for
movement perpendicular to the direction of compression 17.

Optionally, as shown in Figs. 10A and 10B, the space
within the aperture 24 remaining after the contact 10 is
installed ig filled with a compliant, electrically conductive
elastomer 36. The elastomer 36 performs a dual function. It
adds to the resiliency of the contact 10, meaning that the
contact 10 can tolerate more operational cycles than without
the elastomer 36. The elastomer 36 also aids in electrically
shorting the coil loops 14, thus potentially minimizing the

electrical parasitic values of the contact system.

12
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of the center section 30. The contact 10 is placed in

one side of the aperture 24 and the sheets 46, 48 are
wG@andmbabed t oget her, capturing the contact 10r@u/UkI0NS/014752

the aperture 24. In the configuration of Figs 10A and

L8, Lhe SaRgecyReiBh, 18, E5ogl b g ohe sheveilyiac

straig the
posntthétlshehbeaddé8BQXDéndsh@pkalBadgéﬁt t&hﬁh@ﬂdo@ﬁ the

co%é 1a|Pgt%ﬁagl%thehgﬁglﬁ?bggﬁﬁpth% %%Elah2gﬁ3%e éﬂé offset

! ctron of ‘conpress as can"bé“séen’in
stEagghiCBeaBeﬂausedth@ehea& E&rwgdtangéntvt@.&ME*C@HISO that

thg SPFEacé R%nch al%%gtgﬁe slge o%sthgh%ead 80,

ureé o enlngs 2 the center
raShetlbhaﬁOatlthe ehdse6obfth@eoﬂb@ét8@trwﬁwﬁlkEﬁU§4 can be

angkgagaef ﬁFtﬁecaE%%st%%eS%%A§QI% %h%%% f%@dsi%%iﬂa%k 84

irection ression )
ofoBteng$A28snﬁprmedebdngwbe@ehdsaBBOWIt@raﬂauaayght section

p endi cul ar to.the_direction C 1 .
s0REhRERERFYS2hs ' choRe=PRCEvEaY ) BheaiiRkcaY MRy’ sy, stnale
bemﬁthnmbhﬁ apent 9OE . 24Thenapemm@rafb@bnﬂM@axﬁ&zaﬁe:Hlots

is jnsta is filled with a [ el ectrical |
chg hiRerb e EBrnCE bl SECHE 098P0 P tag TRETY GHe, Hgbk 64
isddafnpi‘éﬁééﬂona_tl ba&d(ﬁ%ebwﬂﬂﬂe) teei lsilency of the

cont ac ani ng.that the con t ol t

TofB B8 PTBRAr Bl Pae On TSR 1 habt 3PHe 1oPas CORRE R act
poIhe ekaskopRe IBpahseudifdse noel exft 2 qe@dky igiar t img end of

coil loops 14, thus t th
th@| geiti aal egs&real&st .t@n@anﬁgﬁﬂw'% fank mz'n ol 3t an

anbhe eenthaubatletioh bifdSondrAsanenti7 b&@.&@ﬁhﬁ&b curved
point 16 is_the side 82 of a hook | ead 80. The .end _of

tot heTEop| hookedO0&n&e ttémemeaﬂow@&nmwtc&ﬁ i 3lqng the

Sltriae 1061 set takr @kt 1083d 46 hard thhen Hts thid el toF ftdfdnlead.
hook 84 so that the contact point 16 js along the
Thei BEoB2 160 £RE PEadB0 ShRREn St B it defe Tt Hsibred

fuh@%lbﬁad %ﬂe Thexhaok @4 ear .baany shrpaddhds as s:Lngle
provi des the required function. The hook 84 of Fi
Bie gt of

bendi 9ff abrEd G0 “t-wo THEn@E18E WO ag ts Prodinghtl & det |
a ﬁg%&eﬁ@h\’\ﬁéﬁezé'ﬂ]%r Ratigeehy £ hecheek 184 Mm@ an angle

S ng
to the dlrectlon of compression 17, as shown in Fig. 12A.

The lead 104 may be aligned with the coil in a manner similar
to Fig. 10B or may be bent to more closely align with the
direction of compression 17, as in Fig. 8 and 12B.

The contact 10 is placed in an open end 105 of the
aperture-24 of the dielectric panel 26 such that the hook 100
extends through an aperture opening 28 at the other end of
the aperture. The aperture opening 28 is integral with the
aperture 24 and is a slot that bisects the aperture 24 so
that, when the hook 100 is compressed, it can flex into the
opening 28. The open end 105 of the aperture 24 accepts a
cap 106 that is press-fit into the open end 105, as at 109.
As shown in Figs. 12C and 12D, the cap 106 has an opening 107

13
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bend of nore than 90. The aperture openings 28 are
slots that bisect the center section 30 so that, when

w0 b@shaako 84 is conpressed, it can flex into tPEr/BEW5/014752
In the configuration of Figs 12A and 12B, one cont act

o8040, HEisR B BPRRCRURERS, 162 Slrehdiool plad e

opéRiagdliat as angﬂettdlBh&h@tr&@EI@wnmbctoﬁmﬁeksuQﬁ1rEﬂes in,

curyv d to fo a ho k 10
prggﬁp%&pgpgﬁlﬁt ebbEact 10 8nd T 0 f%z%(?gltn%te %om%(ressmn
ThﬂaO@peh&thﬂ.OUhaﬂar}aIbet Ieér e chmef sfhla@el ead thEhea]J’tODkl]Ii),O as

can . be_an pe rOV|des reqU|red f
SePfe 1HoBR 10§Bg¥ R F&ngkhgg SPYads S|ng 5 (?t size,
foaf e&bmpuesaosm?éheeet Iee:r thant actl ypaihet cbiitiasstt e ierd 16
ad _104 ner al t to the coil 12 and at an
exﬁﬁ&% Eophg §?¥ gg%gonpre55|on 17, as shown in
F'Qhelaéntﬁbt b&&@tlﬁ% e sbectl ngred sairtil vt kecteaid dut from
a manner sim|ar Fig. 10B or, be bent to
the epeRy TG G - MAgil %ﬁafgcﬁFﬁﬁt % %ﬂdﬂ%ﬁr%ﬂgh the
opehihigg109 and 1%&ou15}hﬁ seoriaet ik0 1|1$asolgwr@kanyamropﬂ{e

end 105 of tu e 24 of t e di e].ectric panel 6
pl §E}€h°lfh§lhetlt3r Ex RS eé'r‘? ez-'- 26,
an@PeniljdedBugh E@enﬁ&ﬁﬁ&xﬁmﬁidﬁ Wﬂﬁ%.&ﬂﬁiuﬂﬂﬁicdﬂﬁhctlon point
aperture openln 28 is |nte th t aperture 24
6 gAdtrestabsrot tioge i At iy g0 (e Physical

ar‘ﬁﬁ%@eﬁ@%th Q2K +H0 iiten&0 mHL&S_Li‘h%d contpreds fdreX iTHis the
openi ng 28. The open end 105 of the aperture 24

copédeprationap s1ooneRPlat o a6s 2 CHHB ther Gkh dhdhe
co]uQéctaﬁoﬁtfl%%at&%rﬁqowTHe"‘ Jr195 1:1kACANG 20 dile: calF one

has an openi ng 107t hrough which the contact 0|nt
Oflgh@xtc@ﬁl&§l0tl Poiide 2 He @saeneg 110721 $he flane

di g%};:%%%a taneq.a%‘_%%d'é degd b HIERIMIRE tﬂlﬁr?@riﬁ@é)é extend
romr tatlng uring conpression. The opening 107

froan the thelsawyrishapecds Gave sl BY, the seapres i
re%%@*tsorlnt I%ﬂg%%%ﬁ'él%cgcﬂ] i JHY c,Qﬁ'l cq;' fJnerb%},twe%r?eché Yontact

['er so at onl cont act pol nt
aneixttéawdsefsrtoﬂnetd‘l@rx@péﬁlmg Y07

In the configuration of Figs. 13A and 13B, the contact
point 16 is a nub 92, which is the end of the coil 12 without
any bends other than that of the loop 14. The nub 92 is
aligned with the direction of compression 17. Alternatively,
as shown in Figs. 14A and 14B, the nub 92 is at the end of a
very short lead 94 tangent to the coil 12, which may or may
not be aligned with the direction of compression 17.

In the configuration of Figs. 15A and 15B, the contact
point 16 is the side 96 of a loop 14. It is essentially the
same design as the nub 92 of Figs. 13A and 13B, but with the
coil 12 rotated so that the side 96 of a loop 14, rather than
the end 98 of the coil 12, is the contact point 16. If both
contact points 16, 18 are on sides of loops 14, there must be

at least 1.5 loops 14.
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The contact point 18 does not necessarily extend out
fromthe opening 107. The contact point 18 may extend

wo boosaghase he openi ng 107 only enough so that iPCT/UB®05/014752
generally in the plane of the | ower surface 108 of the

t | d_onl h to, mak t act
S P RIS rP Rl 6 IR T LR RbnBat| b ~158

dcpcndsﬁ (el ependks ngaa,rcpoasbcﬁén@dpé\yﬁw@ﬂltﬂmﬁg@mnt tBE coil 14

f.he itens) during conpression is copfi t|on IS
1%t'¥+ﬁp|#fé%ra%° e tﬁ’%’rPtFo‘FO%%J;H%?a‘Eh%n on %taperture

caomifdgri Bl dronsi thea ofdyt +4 N d&¢t Don | Snd hahalléroBgefings do
t he contact, poi nt generally in_the plane of the

nofl G R S e P R oo Srraa oL L - 22
1Edivb fd pdhankl el ®et IdErP®hs fiasr & NAuehosPi4P€ to these

conpression results in a.%éod el ectrical connection

PR PIRF R TIEHA PR t cSECHR PR WS, CPRELgerations

wfdaqw@é ahdfcdigsct 180 BPtnd3Bs st £0PhAEt nROBFed
16 is nub 92, which is the end of the coil 12

a%w&ﬁ ORSPINGRICHE R 1IRM WiRES APRIRPT RS 180r Thel of

I 2 ds addanad.mitdodde direction of conpression
17. Alternativel as shown in Figs. 14A and 14B, the

nutFiee areriuted mf Fid vkt asthan aekRl o Ehmgehs aligned
with e WidedZioMb EORYr &Y NP1 PeeAd i gRed-Yhthcr 10 is

the direction of conpression 17. In the configuration
plgiced gg tiBA et apBeehior ol dettipdile asntack heosnge 16,

[ I design; as
189%6}96;%%111‘%0%%%? gﬂs}‘ie 1%0A&Z 132%é )t;ur%ﬂ%vl ?%E[? e Cj(-)I@ 1§ held in

plasieatvd lso & eatting saegrbi5h Tws 170 FeThes t:lhgncontact
({) % %%ﬂ.feédqeolcﬂé%té@loﬂs t'ﬂ?e ;95\{ p(ﬁé.@ér%él éﬁ can
ot 1 des 5?

contact points 1 18 are on oops ,
by mmiunrgtvaoenatncprecamdqc@\r@opsﬂla.anaus:eetihfé of Fig. 17

%O%H?%Su 5’%1 d?f Of{r rilgch%?’cfir%%%. {S‘Pt

have |ads 1 hat exten rally from coil 14
cdnigkee stshiorotiier vcfmneadih@oarrgle:mﬁ i PaTdt i onssulbdeantially
pe%i%g tdjlcqll%qznfﬂoq% tIa ocfléM tf] t%ce cg:{fla}§ §t§é)n a‘f’lgle contact

er openi ngs necessarili provi de Optl mum

1 eird cramancel JanEhe Ifent@? section 30 by either a friction
fit, that is, the aperture 24 is slightly smaller than the
contact 10, or by a potting material like that of Fig. 16.
The contact points 16, 18 extend from the openings 28.

Figs. 18-22 show various methods of capturing the contact
where a pin of some form extends through the center of the
coil 12.

The aperture 24 of Fig. 18 is slanted from the direction
of compression 17, where the angle of the slant is
essentially perpendicular to the angle of the coil axis 38.
The pin that secures the contact 10 is a rod 54 that extends
through holeg 56 in the dielectric panel 26 and the center of
the coil 12. The contact points 16, 18 extend from the

openings 28.
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illustrate aperture configurations nore appropriate to

t hese contact point configurations. These aperture
w@omvkilgds@t i ons that capture the contact 10 byPEEESN05/014752

ot her than narrowed aperture openings can be used

where _appropriate far all of the cantact
ConTt SRt fans EhmnE anar i @72 w5 g L W Sekengh ngi Grom

th%SrAfafldt Jfs aaldeerteti \/Mécrtltdi‘ﬁ W IECHRN el €581 tHRE is
ere he contact 10 |s | aced in the center

eGSO e oS O RS 1 U oyt rusion

11for eaattelaﬁsorimldﬂe&é%oﬂherzcam adculk ithdelshidePlarein the
while a potting material 52 cures to secure the

APEGHUESt 200 | A IREVGH RFAT T3 dtfilon:® 'Fﬁe:'r%ﬁ]r ng In Fig.

20MR@ld @linb3 Can 1 HT W@ 10 o e iKY 1 vies dheending
aperture 24 of Fig. 17 has an aX|s 58 that is slanted

ErpRy rbeh@adilife @ff Gn GREEINRSESiBh 37 Ofwdte ARRE T 24 that

ie0k1shaRl kD> sHRstaMdAlilon RET RMHEY HAlort a1 he Byl e
of the coil axis 38. The contact 10 is secured in the

digdgcérisePansd 36 BERsmatas AFrizanted iy At tamtinkerface

11%h%h%l%e%t1%%%t%4 te Sidahtdpe sl | end hamdhe Cﬂf‘t%t
0, by a potting material |ike that of Fi 16. The

lne@@tléeri Boi Pne FGdel@feﬂl”@ndiHeﬂ@m%@%ﬁé?ﬂ pg:he two
paliedS oot ntow\ar i 'l‘%lbs JTRL ha%%%n@;lecc?gf i ougaﬂle.l.y so that

contact "where a pin of sone form exten
th@e@tf@ltr@fSlﬂ@@ doith Extefite igper tiice czmt@fctr:rlg) 18 is
sl e r di e gmglr eSS b vg]{q{
thg@ltérengllgl % slzé'n?té‘l gﬂessqusen | a y rJngrhpéln ar dtlong
friohe tiweg we 13f Otfhehaorderma:s SRRt ifhe 39 .n tPtfa:telseﬂm ggntact 10

t 0 I, RoY/ t t
1o RSl 10,05p A0 56 LR Pl Y LB chac
sewxieslzzheTh:@rrt@mtadIO pol rittee BperiBimmxt efipfia@mlhe, there is

eni 9, REF is a protrusion 110
@ %P’ér%'g‘% romtngth Ipl a c6nenter section 30 of the

apernt Hng 2422t,h&fher sogitamtted O d s Ipd adiededtri dhefaperture 24.
Th(eoﬁp ?Z-%[a%n c rreerl':'teﬁ:g'lreggc:ﬁ’lnz:cc (1)1:'00 ext esa];%en%tullg]%él is an
elastic band 60 that extends through holes 62 in the
dielectric panel 26 and the center of the coil 12. The band
60 can extend through more than one contact 10. Because the
band 60 is elastic, the contacts 10 do not have to be aligned
so that the hole 62 runs in a straight line, but can curve
around corners. The band 60 is composed of an insulating
material, such as a silicon rubber.

The contact points 16, 18 can be configured in shapes
that aid in contact integrity. One example of a contact
point formation is a hemisphere or ring 20, shown in Fig. 23,
for receiving a ball contact as in the testing of a ball grid
array (BGA) device. Another example is a spear, shown in

Fig. 24, with one or more prongs 22 for piercing oxides at

the conduction point 6, 8.
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aperture 24. A second protrusion 111 is optional. In

Fig. 20, the pinis a pair of coaxial protrusions 112
wezisnadng fromthe walls of a center secti on BOI/OB20051e14752

aperture 24 that is slanted to the direction of

conpression 17.. The .dielectri anel 26 separates

om e e hasl weck i S od@ifed s SRENFI &R
elaparti=a 2bntHret coddeaiihl i Gviiisch nsdtad ¢ £k s Nnclodeclsidets set
fof th% aperture 24 and then the two panel conponents

, Sre assenbl ed horizontally so that the

p; (ngidfé gj]“iéSrttm‘IIF ahddrerds imﬁp_ﬁ&enl&?tmtt%@.pﬂ%@em nh

0 ig. is also_a protrusion ext endi n romthe
iz losire e i to AR T G JONThE FRET OTE aldhe 107§ Sent
irvsitaldred, i@ 8 Uhtledfid$ dmst alledndtrdhedaperine® 24 the

t hat secures the contact 10 in the aperture.

EERIVE 1SRt ek T 10m Fhbt TN A 2% P T FRMPRAEG 196,

dddwifrigh &, idthereetattad 01 sudt @oetvd hdlendPelh Us €l imiting
24. The pin that secures the contact 10 in the

S¥Pp&ture 24 is an elastic band 60 that extends through
holes 62 in the dielectric panel 26 and the center of
the coil 12. The band 60 can extend through nore than
one contact 10. Because the band 60 is elastic, the
contacts 10 do not have to be aligned so that the hole
62 runs in a straight line, but can curve around
corners. The band 60 is conmposed of an insulating
material, such as a silicon rubber. The contact points
16, 18 can be configured in shapes that aid in contact
integrity. One exanple of a contact point formation is
a hem sphere or ring 20, shown in Fig. 23, for
receiving a ball contact as in the testing of a bal
grid array (BGA) device. Another exanple is a spear,
shown in Fig. 24, with one or nore prongs 22 for
pi ercing oxides at the conduction point 6 , 8 .Thus it
has been shown and described a conpliant electrica
contact assenbly which satisfies the objects set forth
above .

17



10

15

20

25

30

Since certain changes may be nade in the present

di scl osure wi thout departing fromthe scope of the
wWEe@sam4so nvention, it is intended that all naPCEDS2005/014752

described in the foregoing specification and shown in

e .acconpan drawi ngs be interpreted as
Whﬁ ust ég%iﬂgéué%hot inalimting sense .Wat is
ClaJWEQJdbmpﬂlﬁ?k(Em&ﬂﬂﬁﬁFakﬂdﬂﬁﬂddﬁﬂaéﬁ&mﬁﬁ# ad?pted to
asse ted to provide a tenporar ectrica
 casteh ST RrHRA T oD BETrreE
ccﬁilcﬁﬁ:tthlcﬁﬁ:pdj]&\/tld CEf wdf:zmztorwwdwfbagpl dﬂéviJrEebaaﬁ@C@nd
electrical device, said e i cal , devi ces. bein
R b P e ter DY oD ST R} TeB P ot
eﬂﬂdﬁ%ﬂddﬂWdﬁviﬁ&&ﬂﬁéﬁhgﬁbdmﬁféééédi@6§éﬁﬁéﬁ by a compression

t her ebet ween, sajd assenbly conprisin ga) at | east
EQRhte ot iHrke T et P e AFOBOTRERIOD 5t Gcgssembly

tH¥eBedive@ers |en hdferdil £l @iigd Lddy: conduct i ve,

i nherently elastic material, said material being ,
f orfed dthtleastc AN ARG RE 1SRRIt T SahtISrtRste tFak

@ dtO0mc 18R Q@plélﬂj’ﬂﬁ‘%firhrﬂxéﬁec&?iéjaip}@pc@ﬂ&éctlve,
being at a first angle fromsaid direction of

LSTRTESS GAHNE SE GO acte Hh R GerlreR 199 oPpEEed into

a ChaG BN fda &l e§ltir§1*9ﬂ GRINECIN oD Wd M sS4 d each loop
conducti on points, one of sald contact points bein

hayinsp gy 1watig s %)%Tr%r]él’%%/ ARFRHMInD aaial Torst aaeg férom
sa%%PQﬂdre%ﬁﬁcﬁa [ SAfhAULLCI O LOMPTESH O hdein

ot her of said contact p0|nts bei ng on a hook- shape
garexdl laneradsed dart@att iroigHee| f%\ﬁlr@ctam%bmnnectlon

widReTdUE da h:Pf cﬁb Ak ator{éaebcf SHtLECaoints being

contact, sal conta el ng capt ure | n Sal d aperture
ons wc - aridhtt hed dLS:(gﬂIma]phf ritanasattericd t$pivlighobbpasédat a

seqi%(?fyt ?a]ﬂ%f Cont a qu{ff@%lorg of TJB%{#}%@\/% éarpt the.other of

asse erei nsaid
sdldo;woa»t@s:tarp@mllmn,nﬁ on Bhehaatrsliared el end 1 i zad

icgrklﬁoﬂ‘“ %ﬁ%ﬁ@t&%cf #acanaelmh]ax}’iﬂ}l%f & L - A &or each

e ran
of said at least one electrical contact, said contact being

captured in said aperture such that said contact points
extend through opposed openings of said aperture.

2. The compliant electrical contact assembly of claim 1
wherein said loop axes are coaxial.

3. The compliant electrical contact assembly of claim 1
wherein said first angle is in the range of from
approximately 5 degrees to approximately 90 degrees.

4. The compliant electrical contact assembly of claim 1
wherein a first of said opposed openings is a slot integral
with said aperture and through which said hook-shaped lead
extends, and a second of said opposed openings is within a
cap that fits within an open end of said aperture opposite

said slot.
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approximately 5 degrees to approxi mately 90 degrees. 4

. The conpliant electrical contact assenbly of claiml
wob@sainsa first of said opposed openings is aPGl/U82005/014752

integral with said aperture and through which said

hogk- aped | ead _extends, .and a second of sai.d .

op%ose%ﬁspgﬁpﬁg§ i ﬁﬁfﬁﬁklgagaEQﬁiﬁgqi%%?%ﬁh%ﬁr?%n?lalm 1
wh@@@ﬁlne@diaf lc&@' d.si@ilifdsiﬁ—ﬁiﬁ:pﬁ(ﬁﬂ:id ?ﬁm d?pdrf)terﬁi, The

conpliant el ectrical contact ass of claiml1

uhérei i SAMBILARY SLFEEEsCrl COREG A S oriflaREed £
provaeRPll arinprlreaty icdactaaAc tcagsaitilon astapiath t

provi de a tenporﬁgy g,ectri%g cqngg;&ion,betme n a
COPGNFr Lo R P TR & WSt I EF Gl T T S Uhd a
coRRRHG o F)O@.@itnto@fa HeREAN G 1l AGtidaalddemee, ssad d

el ectrical, devices being conpressed together, by a

y ,
elesipiesdi G ViSESe RS Y HFRUSIF DIt Fs KB \FRpression

Foried 12 gerlrie dhere REt Westhr St ibra SERITD | 34 10D B & ShibTgy
(a) _at | east one conpliant electrical contact, said
theggbsiireione] §dilfy 3@ SBRIh CMRAL SBeEt rical |y

condychicV e ealsRN RN tdonAliash e1RienlcRll &Hithdm! add
being forned into a coil having at |east slightly nore

copfrastoRadlosnoe g i anst infyiaty Sheabgicakhy Corgprtive,
in%é%%nﬁﬁ?ﬂ%ﬂ%éﬁ%}Zﬂgﬂé%féfvn§§¥djﬂgﬂé¥¥dfﬂbéﬁng formed into

conpression, and sald contact having generally opposed
a coitladvigiontes fleyasdl edtighddly amwreditiash Qe hleewd each loop

[ ‘ROI % | el.ectr j :
nefREhel SRR T AR NS R P 9 S
dilreasti con e felceutpressd i wontaawt sasidl davmacthdseing generally
capt d_|i aid . t V. i1 e (g thr :
orEed SRS BRSSP DA TR Sl D sata
coaskertilon gfoigltad ;maBdvherein sai d | oop axes are coaxi al

o St BT g R Y B s i an
axdppriod retcdl w5 cheigh egs ttemspproxiaisal nl G0l degpleest, said
contact being captured in said aperture by a pin extending
through said coil.

7. The compliant electrical contact assembly of claim 6 -
wherein said loop axes are coaxial.

8. The compliant electrical contact assembly of claim 6
wherein said angle is in the range of from approximately 5

degrees to approximately 90 degrees.
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