- Electrical Contact Elenent for Contacting an
_Electrical Test Sanple and Contacting Apparatus
Description The invention relates to an el ongate
~electrical contact elenent for physically-contacting
an el ectrical test sanple, conprising two end regions
for electrical contacting and an el ongate _

i nternedi ate regi on situated between the end regions.
Contact elenents of this type are known in the form
of spr Ehgtrizantathct piiabes farCdatekihd axgEbetsind Tedthey are
hel d by a contact. el enent hol der and serve to contact
the el ectrical a§3€'§§6 PEACHE RPBHBMENd regi on and,
w th the other end region, to make contact with an
electrical test apparatus, so that test current paths
-Descraptioncr eated to the el ectrical test sanple and the
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they lead to contact elements uvnintentionally touching and creating short circuits.

Furthermore, cross-sections of spring contact probes or buckling beams that are
necessarily reduced for space reasons lead to a reduced current cai‘rying capacity together
with reduced contact force. The smaller cross-sections can result in burning through if the
test currents are required to be at a particular level. This burning through mostiy occurs at

a distance from guide apertures in which, for example, the buckiing beams are guided,



since the nechani cal contact of the buckling beans
with the walls of the guide apertures leads in the
i medi ate vicinity thereof to conducting away of
heat, which does not occur further away fromthe
gui de region. Enbodi nents of the invention seek to

singsrihe meehanirabeantact pE e beglingdieams airihe wlly ¢fdhe guide apertures
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partidular ewidh vergisoradl, contaet dstaneeai d i nt er nedi at e regi on has
an essentially rectangular cross-section and is
constructed | anellar al ong the |ongitudinal extent
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cross-section contour has this form which may nean

that the structure of internally positioned |anellae
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cross-section is nmentioned in this application,

regardl ess of which part of the contact elenent this

cross-section bel ongs to, 8 square cross-section is

al ways i ncl uded.




In one enbodi nent of the invention, it is provided
that the lanellar internmedi ate regi on conprises at

| east two lanellae running in the |ongitudina
direction of the internedi ate region. Preferably,
nore than two | anellae are provided, extending in the

| ongi t udi nal_ direction of the. el ongate contagct :
carryEGHPARILY. TSk it FHICHAT TS FYEken B oifiOfe casy buckling,
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ve a straight or a curved course. .
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another at least partially due to a reduction in,tqgl
applidatima negardless mé dvlpiyh phd of dﬁ@ confanteigmaent dhis cEessSpcHon belongs

there is noflonag& %ﬂ,dﬂh@ ance, but still a
to, 2 SERLG HPFHITCHERERH T hém ~ Anot her enbodi ment of t he
i nvention provides that the contact el enent has a
one- pi ece contact body. Accordingly, the two end
regions and the internmedi ate region conprising the
| anel | ae are configured in one piece. Alternatively,
it is also possible that the contact el enent has a
mul tipart contact body, with a contact insert in the
region of at |east one contacting zone. The contact
insert provides for electrical contact and can be
“made, for exanple, frommterial with particularly
good el ectrical conducting properties, whilst a
different material is used for the remainder of the
contact body region. In particular, it is provided
that the contact elenment has a length L, a width B
and a thickness D. The arrangenent is preferably nade
in that the length L of the contact elenent is
greater than its width B. It can preferably be
provided that the width B of the contact elenent is
greater than its thickness D. Preferably, the contact
el enent is therefore constructed essentially strip
shaped, specifically as a contact strip.
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Anot her enbodi ment of the invention provides that the

| anel | ae each have a length 1, a wwdth b and a depth

t. The length 1 of a lanella is preferably greater

than the width b thereof In particular, it can also

be provided that the width b of a lanella is greater

than its depth t. It was nentioned above that the

cross-section of the internmediate region is

essentially rectangular. It can be provided, in
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el enment erably consists of an elastic material.
so thaTHiers is nabinger anhialistaneal g siilb o skaaratigy. bebvesa theshi eved
particularly well during contacting. It is also
al ways ensured that the contact elenment returns to
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the labB®icaré &rAeBRd iMeR: giegd acting condition and/or in
their tensioned, contactlng form the lanell ae

_ Altemativeiy; it is also possible that the contact element has a multipart contact body,
with a contact insert in the region of at least one contacting zone. The contact insert
provides for electrical contact and can be made, for example, from maierial with
particularly good electrical conducting properties, whilst a different material is used for

therremainder of the contact body region.

In particular, it is provided that the contact element has a length L., 2 width B and a
thickness D. The arrangement is preferably made in that the length L of the contact
element is greater than its width B. It can preferably be provided that the width B of the
contact element is greater than its thickness D. Preferably, the contact element is

therefore constructed essentially strip shaped, specifically as a contact strip.
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have an arched form conprising at | east one arc. As a
consequence, the contact elenent can be "pre-bent"
so that the lanellae have an arched formin the
unl oaded state, which beconmes nore strongly arched
when making contact. Alternatively, it can also be
provi ded that no pre-bending exists, but that the
| anel | ae bend on | oadi ng and only then assume an
arched form Particularly preferably, it is prOV|ded
Anotflé}aetmﬂolaﬁn&? of ?%s%v&ﬁﬁm&}frﬁvﬂés hhenaishede fe&rhnﬁalvb %Sleﬂg% L a
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t | anel.l ae ben qr,_are b that is, in
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adj acent contact el enents and consequent electrica

‘short-circuit is prevented. According to the above
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I's al so possible that the cross-sectional areas

and/or cross-sectional forns of the individua
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side, has a first contacting zone which is off-center

sectioflg| atjve to the width B of the contact element. In
particular, the whole of an end region, or a large

7 portion thereof, can lie off-center relative to the
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urtqfr exe Iary enbodi nment - have a second ‘
ﬂ“dg@gﬁpgé eﬁ@“@‘ ®@ffitch is centrally placed. This
i nvolves, in particular, the end region facing away

fromthe test sanple.
The contact element preferably consists of an elastic material. This enables the bending

(buckling) to be achieved particularly well during contacting. It is also always ensured

that the contact element returns to its original form afier contacting, that is, in its

~ unloaded condition. -

According to one embodiment of the invention, it is preferably provided that, in their
relaxed, non-contacting condition and/or in their tensioned, contacting form, the lamellae

have.an arched form comprising at least one arc. As a consequence, the contact ¢lement



It is advantageous if the first and/or second
contacting zone has or each have a contact tip which
tapers fromtwo sides; This |eads, particularly
during contacting, to a |linear contact or to an
essentially rectangul ar contact surface. According to
a further devel opnment of the invention, it is
provi ded that the contact elenment has two
| ongi t udi nal sides of which one has an el bowed form
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According to another embodiment of the invention, it is provided that one end region,
particularly on the test sample side, has a ﬁrst contacting zone which is off-center relative
to the width B of the contact element. In particular, the whole of an end region, or a large
portion thereof, can lie off-center relative to the width B of the contact element. This oft-

center position initiates buckling in a defined direction, so that the buckling direction is

thereby pre-determined.

The other end region can—according to a further exemplary embodiment—have a second
contacting zone which is cenirally placed. This invelves, in particular, the end region

facing away from the test sample.



In accordance with a second aspect of the present
i nvention, there is provided an electrical contacting
apparatus conprising at | east one contact elenent as
.defined in the first aspect and conprising a contact
el ement hol der which conprises at |east two guides
arranged spaced apart from one another for the
contact elenment, of which guides at |east one
conprises at | east one gui de aperture which is"
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It is also advantageous if at least one of the end regions, in particular, the off-center end
region has an essentially rectangular cross-section. This cross-section preferably
cooperates with a guide hole/guide aperture which also has a rectangular cross-section.

This will be considered in greater detail below.



the second guide aperture wall. Fromthis, it is
clear that during contacting, a tilting notion of the
contact el ement takes place in the region of the
gui de aperture, with the result that the
af orenenti oned scratching notion takes place, so that
the contacting zone scratches al ong a pontact.surfqg%

ed an
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PawV@F%agﬁﬁﬁgm%ﬁﬁ%ﬁga%ﬁ@ﬁG?&the conponent s i nvol ved and
?uetto thF ext%enely,snall contact separations in the
est sanmple, the scratching notion is onl )

As nipingprsslobpre al usyreiwablbf,pr%v@?ﬁo%frﬁtif%%‘mes&é% §'idg gpertures has
an egs%ﬁﬁéiﬁﬁ oot 00 eLfmt Miteadrrdn@Sibit. is TdtRignBY Q0EH @t the
Wi ow be~described 1 n greater detail by reference
rectahgulanereegiph dicy inethi octitangnlar gide aprstugy with wgky: very lttleplay, so

shows a.pl an. vi f : . '
that Snraob by in6e Toh e B aseny B8 Bl abdurd IR
mové&ht @@g&hib%&@oﬁﬁc@g dtwikabpdakingfhgconBiciows t he
contact elenent of Fig. | in the rel axed,

non-contacting state and in the tensioned, contacting

The S48t SperfRdnEif a fechhOWEr ERSs-RICAGE pRfGAblY ReLfoul BGida apertur
eg%n%a%? e?e&%%% |%to a cqnt%cthgﬁappar%tus ing?hrgp )
wallsofegsich a first guide aperture wall lies opposing a second guide aperture wa]?.

It is proVidedq in particular, that in the relaxed, non-contacting condition, the contact
clement is held in the guide aperture such that orie of the longitudinal sides of the contact
clement lies against a first site of the first guide aperture wall and the other longitudinal
side of the contact element lies against a second site of the second guide aperture wall,
wherein the two sites are spaced apart from one another axially. The word "axially"
should be understood as relating to the longitudinal extent of the contact element. When a
test saniple is contacted with the contact element, said contact element is tensioned and is
consequently brought into the contacting condition, and is guided in the guide aperture
such that the longitudinal side which, in the relaxed condition, previously lay against the
first site of the first guide aperture wall now lies against a third site of the first guide
aperture wall and that the longitudinal side of the contact element which previously lay

against the second site of the second guide aperture wall now lies against a fourth site of



Fig. 1 shows an elongate electrical contact elenent

1, which serves to nake contact with electrical test

sanpl es. The contact elenment 1 has two end regions 2

and 3 and an elongate internediate region 4 |ying

t her ebet ween. The two end regions 2 and 3 are al so

configured el ongate. Therefore, overall the contact

el enent has a | ongitudinal extent that is indicated

mﬁth a doubl e- headed arrow 5. The contact elenment 1

[ [ iece [ ATE

the segByf BROLIETR: DyEROB GECY £ I GP TR BBRe Tontacting. . viling
mottohaﬁ tlﬁa/\@oﬂtz(ﬂ:ﬂ gletneali tkks glackem the .r8gioraof ﬁn@rgm@t aj@rtgreamithahe

rear. side 10 opposin the f.ron %7 en gth
result [ S GO A AR BRI 55 o g Py Ane

scratcﬁésoﬁlgﬁé & SRk sﬁt’fgcec@mﬂﬁc‘t%steéaﬁ?wqéndltheﬁewsﬁﬁt&si alveyy low
configured as a contact strip 11. This_circunstance

resistanes elle¢tsicalicangrstion pathakn, the Fﬁé@@ﬂr%ﬁoﬁﬁﬁﬂt&@nﬁétﬁ@tﬂ’? gontact
[

cemlf pSEL QUEBRELRTAL ah LR thchiinBs B, i WSk

apertuehé amt'lsngsi 1ntth\t€teinl§ibﬂ$d’ned1itta¢t'mgrcegdlt]m,41 deﬁn@cbmd ppsiteg s again

|ch mea hat it s .| |1
assumggly g e e 4IRS Mo PO R R Ty el M Bt o
the cBMth@WaSProcdhe tlian@lih@andidnpiebpeabhy ddgd dRdhgrdl Iny that the
par al I Fe (desplte the fact that t hey _have an arched

© contadtiog monuseyin gt proyeiect@ﬂ@%tcea cptacrtiigrabpuyiheagoptact edge,
r t
whzch%aa%"‘% 8#}*@&1%@? %‘60(}1 gﬁtg&étt@ é‘ IF gegvo%%g gt'ﬁaft‘, &R b FiRWery
small a{tmaﬁgﬁmtﬁtthe Sompﬁfeatsainlwlvctbsmcg dmjtcsﬂnctﬁmhmﬁlyt dmenll contact
: | anel .l ae 12 have, a | engt nd
separaigt i dhe e SERG, 1 SeePeapein, oo hleti-dhageady o
althou-éﬁ%llﬂs%ﬂreby dfeqiaB R gdobanckRei @i h t (Fig. 2). It
i's also clear fromFig. 2 that the wwdth b of the
| anel lae 12 is the sane as the thickness D of the
The ngvoen{lglg twift! @IE %g . de{q&t‘t@ﬂ hgr W@g‘gp Qéﬁ? Bl Srefeh@ice $H Qawna}éenipiary
provi de of “the lanell :
mnbmﬁﬁwﬁﬁhnmedﬁﬁmngg Ianellae 12 |s greater or snaller
than the thickness D of the contact elenent 1. The
width b of the lanellae 12 can be in the range of 10
Fig. 1tst1<50«§ QltalthQlemmf@Juﬁtaﬁpaem@ﬁ[t icularly 30 pm and the.
dept h can be in the range of 10 gmto 50 pm and
nor e partlcularly 20 um In the exenplary enbodi nent
o 7S ol
Fig. 2 B e T T Fon kiAo o
test sagdpdd,s 13. It is, naturally, also possible to provide
~a different nunber of lanellae 12. The snall est '
nunber of lanmellae is two. The |ongitudinal side 7
Fig. 3‘%50\‘\@316%@%&%1@%&1&@%0 1 iRabe fuxed, howednfactiny stash tedin the
l'eads to a lateral offset of the end region 2. The
tensiongdp eontpcginggei iePded in Fig. 1 with the reference sign
14. Due to the el bow 14, the end . region 2 extends
off-center, which neans that the end region 2 lies .
Fig. 4hmbaﬁahépuméﬁs&ﬁum@MangEmwntﬁ@@mﬁente¢cgﬂwﬁﬁ@EWéﬁgﬁﬁln
of the front side 9. The offset results in the
- three St on of a retaining step 15. The end region 2
conprises a first contacting zone 16 and the end
region 3 conprises a second contacting zone 17. The
first and second contacting zones 16, 17 each consi st
of contact tips 18, 19. The | ongitudinal ridges of
the contact tips 18, 19 extend in the direction of
the thickness D of the cogtact elenment 1. Due to the
el bow 14, the end region 2 lies largely off-center
and the second contact zone 17 lies centrally in
relation to the wwdth B of the contact elenent 1. The
whol e contact el enent 1 has a rectangul ar
cross-section. This applies both to the end region 2,
to the end region 3, and to the internedi ate region 4




It is clear fromFig. 1 that the contact elenent 1 in
t he unl oaded condi ti on shown there does not extend
straight, but rather that it has an arc 20 and
t heref ore possesses an arched form 21. The i ndivi dua
| anel | ae 12 therefore extend in an arc. It is also
recogni zabl e that the end region 2 has an
inclination, indicated by the angle a drawn in on
Fig. 1 which is directed opposed to the arc 20. This
means that the first contact zone 16 lies
Fig. hﬂwmmr@mﬁ ed;@mqahmnyacc oletrigat hivetieh ®rveslie malig horttims with
tion e n dj at
% L sgm Ile% S ) a% cg e&e O?I%q lcélﬁ% Qb Qﬁi‘ %%n n% § and an |
elonoeieaﬁ&ﬁhedlate 0l $®5ﬁn@ﬂleﬁiba®¢deﬁ Tk&:l mtdhde@bn,s 2 and 3 are also

conducti ve rial i's cIe r fr m Fj g.. 3.t hat
configyyed glgpgaieT r@rezﬂtén?vera%@ﬁ GEAg e‘%f‘é\‘) lP%&W&Pé?&q eEigat that
ISngg@muﬂhggM%wghé%wpﬁggwgn t he unl oaded state (at | ef t

|n Fig. 3) is increased under load (at right in Fig.
that is, on contacting an electrical test sanple
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hree times consecutively in order to il strate a

1L Tbrm@é%lglsww resalis, i in partivalasothersdtome thaprdlye lengthnle os eendigured
I t he
meac AR BT 85 % b e R 2% 1 the
formof a guide plate 25. The gui de 24 conprises a
ui de ,ap rture 6. whi ch has .a recta

As sy I8 HEEERVBRS (i imame el e Pad o et prpeller gdich pans

that it Sh8SRaRIhal by whdBptashd o tthe 1begthamayld@ection (double-headed
cross-section of the end region 2 of the contact

arrowel) e Fihlametlass b2 prig ferabby fup lau@ﬁlésr pargliel fdespipsy thp fagy thakihsy Bave
an aréggg ??%1? gm@gr@wfﬁfgéé gﬁasgde!re% oY \grgkﬁé e&!:tdﬂ”bemﬁ) A AEnt lametlae 12
are epxﬁr separdtak fratt hoighothér by ias langttudlhdﬂuswtr &t eBha ArréEiggment is
at t t [ 3is; al din,a
profoighidiimmed Syl PRE MndRY il SefeRd C B et and a
depth|t| Tﬁ&dhgﬂael & Recatdd 384 the ﬁmm‘h [} Fh@m/}athtb el geRatthdn thetdepth t
contact el enent hol der 23 rein the contact

(Fig. %) I isoicleen 6 e 7 (gt W%P @ﬁths lgpgitac dRdY. samp@s the
th;ckde@sc‘ﬁr(}f'ﬂ?encgn ?éle@kﬁca atﬂerte%odhﬂérﬁg @bt 3holh§ if LABE phdRded

regi o
that the w1dth b of the lamellae 12 or of one of the lamellae 12 is greater or smalier than

electrica

the thickness D of the contact element 1. The width b of the lamellae 12 can be in the
range of 10 pm to 100 pm, and more particularly 30 pm, and the depth t can be in the
range of 10 pm to 50 um, and more particularly 20 pm. In the exemplary embodiment
shown, the contact element 1 comprises four lamellac 12 between which are arranged
three longitudinal slots 13. It is, naturally, also possible to provide a different number of

lameliae 12. The smallest number of lamellae is two.



is inserted a little into the guide aperture 26.
Since the end region 23 has an inclination (angle a),
it is necessary to bend the contact elenment 1 further
inrelation to the relaxed form as indicated by the
arrow 27 (central illustration in Fig. 4), so that
the longitudinal sides 7 and 8 of the end region 2
extend parallel to the first and second guide
aperture walls 28 and 29 of the guide aperture 26.
The end region 2 is now pushed into the guide
The lapgitudimabsid® 7fafithepmiam clbment 1 hat an pboweh iy whishdeads to a
r r e
latera§ ﬂgetp% thé I'el?d e%gg(?hZ ld‘lé'lgfbg g@eﬂu@ieg é‘? Fig. %hzézh}ggﬂe?a rence
sign lell Ene nd tl’ile dlben m,(i'llha)e&& regridn 2 ektendsooff- hattert hhichmeeans that the

edu arr ow such that a nsi an
end rgiat § B e B teDss By b St e tgum abine Soah e b me
offseMRuHs8H thelfokbSo BN REaikiRERbOrse The 88d tddidn e corfiptisds a first
aperture 26-as per the right illustration of Fi
contagting pone f fand theenfl srgn Liepmigiscs f sreopd pordactiyg aﬁﬁ?s% a
site 31 of the first guide aperture wall 28 and the
ot her |ongitudinal side 7 of the contact elenent 1
The firseandagmbmd tomasingezods 06, 1% eachemnsist ofucctacapes 18y 9. The

wal | 29, ein the t ites 32. have i I
fong &8t ien OF s OB Shrckindd exiFd iy st of MghicRpss D of
the céiRdtk dhieR01 208 10l iefhol 5 IR el PFe@fopl NHesf (0fceB FBLert@f and
hysi cal contact against an electrical test sanple

P
the s¢qepd contp@inyone hé liesrasnirally I refalinn By tseWithg? ©f the contact
dmné&gongly, with the consequence that the end region 2
ts in the guide aperture 26 such that, in this
ten3|oned contactlng condition, the end region 2 of

The % cont ?%ltg {ng Thgﬁ?s &F@F%ﬁ%q?eflaqgosé %atglhog\ #gﬁplgegg)\/{hgu g end

regloxh Ao theerldhBeibl BaxRto Hhedih@rhbdi@Bredidd 48debabd Movefall”ogtour)
ainst the site 31 of the first guide aperture

4), a
as walegs|to e indiiisluad dsnellgail Ashltermsiiebn ofer rogsresfiopgdorms, such
e wall 28 and that the
as°“%%%§¥?%%?%§f g gEH% whi ch previously | ay against the
second gui de aperture wall 29 at the site 32, now

. alsa lies i.nst another si of, t se
teis G Bt B AARARE oI el v o 0, Rl SFRERT e
does B e@ieh@ lstrﬁ@lﬁdei'tQat&eff thernm Bmmam@m efid thére€drapgeeBts an arched
es effectivel é t akes pl ace. IS aﬁparent t hat

form ahgfh@éncélwﬁgaldﬁa Igfthergy é“sext%qﬁiem@p ARy Itdplpo eeepgiyzable that

the erﬁ%%o&@ i3 oflinAl A5G lﬁ&icatt&ﬁb)d{h%%%fe%a&n tih 8 ®d. QWrhich is
t he Consequence that a sc¢ratchin not | on

dlrecttéékwomda@e tha atrheZQ; ohtiacmeaist thabfthe Ifersfelcelaiﬂfrfl tale 16 lies

t est sampl ) h e.r %2

approfifpeif B of Bl BRI na Rk Bt G fr e 210 e

internodi leiclo 4Sﬂids€Sasrsﬁﬂm/-edff csitet. hat a very good
el ectrical contact is achieved. According to the
i nvention, a contact elenent 1 is provided which

The cBRIRTHEt B cBnpFidsiah ¥1atfic, @r&éﬂgﬁﬁc&{dmm fterial.
rectangul ar cross-section, the lanellae 12. The
| anel | ae 12 are connected to one another in such a
manner that a resultant buckling notion of the
contact elenment 1 corresponds to that of the
i ndi vidual lanellae 12. In order to favor buckling
during contacting, the contact elenent is configured
slightly pre-bent. Through a correspondingly
non-central force appllcaﬁbon particularly due to
the offset of the end region 2 relative to the center
inrelation to the wdth B of the contact el enent and
the af orenenti oned slight prior bend, a marked
buckl i ng behavior of the contact elenment 1 is
pre-determ ned. Since the contact elenment 1 narrows
in the end region 2, a retaining effect is produced



The lanellae 12 permt a | arge cross-section and so
ensure a |ow electrical resistance. At the sanme tineg,
a flat design with low contact force is provided. It
is possible for contacting of very closely arranged
contacts on a test sanple to be perforned, for
exanple, at least a 40 itmpitch. The overall |ength
L can be, for exanple, 3.5 mm The contact force is
approximately 27 nmN. The electrical resistance is
approximately 0.3 Om dains 1. An el on?ate

It is qd¢as diom Eigl 3 éhﬂﬁ theceongdckplementt lobenghynore saveselicendenioatngg that
- the plf‘c'}gr l%n? (ixti Eﬂ adga ts a@p eﬁ n CPEQ%E 1sS {n&%age\ﬁ({mﬁ&d}oaf @it ?&ﬁt in

ri ca CORE: ng an
Fig. Bytteatniedbatcentae@i an siidcirédab desb sbmpie! n(nbh chend. Megiiodisidual

amelfigc LSRR o GUEBCBEER df SAEHIFC oC DR GIEQ PRt g rer

side A 6Tk dRBicl @BgEAudi nal extent thereof and further
wherein the lanellar internediate regi on conprises at

| east two | anmellae extending in the |ongitudinal
. i e
v AHESFAL Y Bbeh PS8R0 80 B comen
and aanmtiuereldnwnmamr as. at F[gedsltheosmnd essgmblydisr@bwslthte,e times
cterized in that the el | ntheir rel
conseiV<o N SFs i ESHR ¢ FEToSal P T PRECPPECRERBRepto he
contaBOAEREHI MPdearnditt hsoaiearl‘@!ﬁeth@rboafa@ﬂ‘l edmbay RaleaNy b&hﬁkﬁhes a
at |l east one arc. 2. The contact elenent of claim1l,

guidectfaingbe &z afja m@en&a‘w% dhe gHids ¢ @ngwise @ QuidsrapsEare 26
whlcl’iaha%% Bﬁ%l@&r%%g ggétiohoﬁgﬂerelﬁ thlg-E&;Fa%gﬁ‘ltala&BS dg I@tﬁﬁﬂ%‘ e&fentlally

the preceding € acteri ze
adaptsdiththe mmtmgulaelcmmmctmnmﬁmh&e@si raginul 2t afghe torda tewm:ent 1, so
has cont .act |ns in the re
ofchl

that AE0Y R o R B S8 e e e Mot 20 YilleeRl, Bfevice

apern@B @60k chllBe PFRGRAI ﬁgpfﬁi‘ﬂuﬁilaﬂsﬁltﬁb@g}ﬂﬁtsaﬁ ndediubibtdd@tFig. 4—
sai d contact elenent has a | en%t h L, awdth B and a
that tk{qu(ptbegﬁgg gegppn 3 is also guided n a guide 24

The individual illustrations of Fig. 4 illustrate the insertion of a contact element 1 into the
. contact element holder 23, wherein the contact element is held at its end region 3 (not
shown). The insertion takes place in that initially the front tip region of the end region 2
" is inserted a little into the guide aperture 26. Since the end region 23 has an inclination
{angle o), it is necessary to bend the contact element 1 further in relation to the relaxed
form, as indicated by the arrow 27 (central illustration in Fig. 4), so that the longitudinal
sides 7 and & of the end region 2 extend paraliel to the first and second guide aperture
walls 28 and 29 of the guide aperture 26. The end region 2 is now pushed into the guide
aperture 26 far enough such that the contact zone 16—as per the right illustration in
Fig. 4—extends a good way out of the guide 24 downwardly. The contact element 1 then
relaxes a little so that the arc reduces (arrow 30), such that a slight pre-tension is exerted

on the guide aperture 26. A contact element 1 mounted in this manner therefore lies in the
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5. The contact el enent of one of the preceding
clains, characterized in that the length L of the
contact elenment is larger than the width B thereof 6.
The contact el enent of one of the preceding cl ains,
characterized in that the wdth B of the contact
el enment is larger than the thickness D thereof 7.
The contact el enment of one of the preceding cl aimns,
characterized in that said contact elenment is
configured essentially as a contact strip. 8. The )
guidecapartars 26etas perthe oichbillestoftion ké Figr écsuehigatcthajopgitudinal side 8
. ac ' = t N C ve.a..
ies i RS AEHED 6 F e e SURE st OB 2578 B UGy Behaly of
the cang:t efenichel feeaadlisng sitd 32 nbthe chand guie iapathre watl 128t wherein

the length 1 of g lamella_.is larger than the width b
the W%%Pég%a%fgxw@r%a%wg%g BTSRRI BPthEhe of the
preceding clains, characterized in that the width b

of a lanella is larger than the depth t thereof. _
If, for contacting, the contacting zone 16 is pressed (pressing force 33) for physical

contact against an electrical test sample (not shown), the lameliae 12 bend or bend more
strongly, with the consequence that the end region 2 tilts in the guide aperture 26 such
that, in this tensioned, contacting condition, the end region 2 of the contact element 1 is
held in the guide aperture 26 such that the longitudinal side 8 which previously lay, in the
relaxed state (right illustration of Fig. 4), against the site 31 of the first guide aperture
~wall 28, now lies against another site 34 of the first guide aperture wall 28 and that the
longitudinal side 7 which previously lay against the second guide aperture wall 29 at the
site 32, now also lies against another site 35 of the second guide aperture wall 29. The
two sites 34 and 35 also have an axial spacing a from one another. A change of edges
effectively takes place. It is apparent that, due to this change of edges, the first contacting
zone 16 is displaced in the direction of the arrow 36, with the consequence that a
scratching motion takes place on the contact site of the electrical test sample (not shown).
This has the resuit that dirt can be cleared away on contacting and possible oxidation sites

removed, so that a very good electrical contact is achieved.

According to the invention, a contact element 1 is provided which comprises a plurality
of arranged strips of rectangular cross-section, the lamellae 12. The lamellae 12 are
connected to one another in such a manner that a resultant buckling motion of the contact
element 1 corresponds to that of the individual lamellae 12. In order to favor buckling
during contacting, the contact element is configured slightly pre-bent. Through a
correspondingly non-central force application, particularly due to the offset of the end
region 2 relative to the center in relation to the width B of the contact element and the

aforementioned slight prior bend, a marked buckling behavior of the contact element 1 13
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11. The contact el enment of one of the preceding
claims, characterized in that the cross-section of
said contact elenment is configured essentially
rectangul ar. 12. The contact el enent of one of the
precedi ng clains, characterized in that the
cross-section of at least one of the lanellae is
configured essentially rectangular. 13. The contact
el enent of one of the preceding clains, characterized
in that the thickness D of said contact el enent o
pre-dgtemunéds d8naehibe wodtapt demental npwews ibthe efd region 2, a retaining
l.anellae.. 14. T C nent.. of f
ettt BRoul T in s o2 E R0 REhe SO 8 1307 Fe Belidifon of he cnd
regioieRewBieh ik Sofede 16 ribmcarvarkragirt Q0jrad esspaisible Tér. thEhellowing

contact el ement of one of t precedjng .cl ai ns, )
elfecE B TGER GOTEEa0) (e HEE (et B Shar BB R BRI erccuracy:

slightd&hGHg iR D dui®S24 B cdtsaiRne fsédﬁﬁﬂ% *ﬁ%aiﬁﬁ gallig Stihupwardly
of t'he contact elenment and the w dt of the contact
(rearvedréliyls ndurinpebuckling depitariingb| @mege ehangpdakss plpge and the tip
ecedi ng..cl al G cterj ' .
con5 5 S90S o QRUAEKELEL ok Dt Yoy 1 i s
buckledend éheehd ecgiy Atheradiy folients ntseld panlid! he tHequuidet apelitmal26—this

..extent thereof
facilitates feeding in.

The lamellae 12 permit a large cross-section and so ensure a low electrical resistance. At
the same time, a flat design with low contact force is provided. It is possible for
contacting of very closely arranged contacts on a test sample to be performed, for
example, at least a 40 um pitch. The overall length L can be, for example, 3.5 mm. The
contact force is approximately 27 mN. The electrical resistance is approximately

0.3 Ohm.



17. The contact el enment of one of the preceding
clains, characterized in that the cross-sectiona
areas and/or cross-sectional fornms of the |anell ae
differ fromone another. 18. The contact el ement of
one of the preceding clains, characterized in that
gi%ne in particular test sanple-side, end region
5ﬁ%r|ses a first contacting zone which lies
off-center in relation to the width B of the contact

el ement. 19. The contact el enent of one of the .
. preteldigrie eleairival cattiant slamant feraphysicelhy contpeing: neslectHepl test

r§%?fé (E:QH[@fiEiﬁgstV\%_ Sif QM orfORirafibd tREal ZQynencyiik GRd | dre 8longate
centrally in rélation to the width B of the.contact .
elintpmadiate gegion sitewsed Retveen dbpfpd Hieiie Whpreih gad mtermediate

gﬁ%ﬁ%?iﬂg o gé's&&iatllgfh%(:@ﬁglﬁﬁﬂ éﬁﬁs-lsébtibﬁaéttvdt Recdnstradted lamellar
econd_cont acti hg zone .c ri.ses/ conprise .a .
celmache langituginel P eed Ap YT afhfadn et iftormediate
Cgé’gi&??oﬁbﬁ%rﬁt lébfs‘ﬁ] eRe lﬁﬁfgtah&mﬁﬁ@dhﬁge tdriitodinal direction of
characterized in that said cgntact el ement caonpris
ks ST Fegros (sl Sk it Dt SHARAIAN oF BRgdqpart from
f2- @hm_?h@thﬁﬂ’ BRbhRans })amemdt ont fl@sfitudihabslet, eharacegized in that the
) e cont act .el emrent of . one of f. ding - .
famelle fhmed re bt g aite dond iy RARRFCH fheir ensioned,
elcbmaetthd @nditoh, hne anaindiet! diolinnedmgriisieg atdeastors art.ng
step is created.

The contact element of claim 1, characterized in that said contact element

comprises a one-piece contact body.

The contact element of one of the preceding claims, characterized in that said
contact element comprises a multipart contact body which has a contact insert in

the region of at least one contacting zone.

The contact element of one of the preceding claims, characterized in that said

contact element has a length L, a width B and a thickness D.

The contact element of one of the preceding claims, characterized in that the

length L of the contact element is larger than the width B thereof.

The contact element of one of the preceding claims, characterized in that the

width B of the contact element is larger than the thickness D thereof.
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23. The contact elenment of one of the preceding

clains, characterized by at | east one section which

is provided with an electrically insulating coating

and/or a contacting coating. 24. The contact el ement

of one of the preceding cl aims, characterized in that

at | east one of the regi ons has cur at ure ﬁﬁgan
aid

d
7. | Wbe pemackRlcannt of e A dhepre s, chargeterped n

ap&hed efediomt is2onfidined essahtdlly Blacvanict afipone of the
preceding claims, characteri zed in that at |east one

the end r art| r.
8. WAE RO SIegRaL pEmme Tnp kb Shigky B B Hmat he
crem‘ﬁlaeemﬂnlmnea:&ﬁlgtﬁl'h,eiwmiﬂlhendeklepthnt of one of the
preceding clains, characterized in that the | anell ae

9. hﬂ@ﬂ@%fﬁt& {)P St ‘t1 ABAHOF cidinkd, %ﬁﬁ%t&[z‘éﬂ@ﬂthat the

f cont act | ng appar at us
c tempithi lsofrylamellp ésletes thandlamidth bahegerint as cl ained in
one or nore of the preceding clains and conprising a

10CPRE BGktak RARAE oP@r‘réj(ﬁ*thé\ﬁe@éuzﬁgwlﬁim§ CBEadictdrizadtin thut the
gul_des arranged, space ar Q anot her for the

c@WﬁB@ﬂ’éﬂ is lgpge ?%ﬂl P §ﬂ1 "east one
conpri ses at Ieast one gui de aperture which is

1 1p$ﬂehﬁrﬂ£& @ldﬁ)‘:nt Bomoritthe Irnlreecchn@nlaims’z Shafiveerizedtim¢hatribe
a ar at 7 c st

S¥pe lﬂ% g ((1,1 801296% & cdrrteeng acotﬁ% %&gggggﬁ{l&ﬁcc@hgﬂ%a

rectangular Cross-section. 29 The contacting

12afihacaitars ebfmenn of ofic effthe preceding algings. gharacterized in that the

? gl%trséagéc?tph 505k 18t bRALS IR SaritliAGs RAT decsﬁtﬂl‘ﬁhﬂﬁ rédtangular.

angul ar Ccross-section conprises Tour gw

aperture walls of which a fi ui de_apertur
13| ecw%@iwnadé@%%ﬁ}h@me&%&%&t%t%& ﬁﬁtct‘?meﬁ i That the
thickness D of said contact element comprises the width b of at least one of the

famellae.

'14. The contact element of one of the preceding claims, characterized in that said

contact element is made from an elastic material.
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30. The contacting apparatus of one of the preceding
clainms, characterized in that, in the rel axed, '
non-contacting condition, the contact elenent is held
in the guide aperture such that one of the
| ongi tudinal sides of the contact elenent lies
against a site of the first i de erture [l an

15 Nehegontset elpment of ore 9lghg Pfﬁ‘&g‘iﬂﬁéldagtgﬂ as?ctgﬁ%ed & fhat the at

; Q_E%s@%he %}faﬁﬂ{e J:ﬂlciﬁé‘d agal ned ma% pldne definth®yshedathth L of the

ui de aperture . erein the two sites are spaced

apapack W%ﬁ@dﬁ?%w&vﬂ i qoptactylemetts cont act i ng
apparatus of one of the preceding cl ains,

16C Miica@in@ict 2RehenD of lvat ofithe phecdieg sldmedchayacterized gy that the

conditign, the coptact el ' ' iy
pereiraneabnte REPO TR TSR firi TR SR e frent over
| whepngitwlitd exreat tiemdf.condi ti on, agai nst the site of

the first guide aperture wall now |ies agai nst

[ nyr ; i
V7 P Ele®) St o e B B BREG Y hokd arng in that e
presassoagiopal giepryandjer ¢7e8s-serongl demsrofithe %’é‘é@ﬁdﬂ%‘ﬁﬁ fgm one
apghfuf € wall now |ies against another site of the
second gui de aperture wall. Electrical Contact

El ement for Cont [ i .
lwleac@pfaﬁbel%ﬁ% f({g)lgrg) an]?rglc: ‘i\'rggr (I:lgﬁal{s, Il?asrtact%%rzrgh fn ?]{]aq one, in

particular test sample-side, end region comprises a first contacting zone which lies

off-center in relation to the width B of the contact element.

19. The contact element of one of the preceding claims, characterized in that the
other end region comprises a second contacting zone which lies centrally in

relation to the width B of the contact element.

20. The contact element of one of the preéeding claims, characterized in that the first
and/or second contacting zone comprises/comprise a contact tip which tapers from

two sides.

21. The contact element of one of the preceding claims, characterized in that said

contact element comprises two longitudinal sides of which one has an elbowed

form to create a lateral offset of one end region.

22. The contact element of one of the preceding claims, characterized in that, as a

result of the elbowed form of one longitudinal side, a retaining step is created.
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. The invention relates to an elongate el ectrica

contact element (1) for physically contacting

- electrical test sanples, conprising two end regions

25.

26.

27.

28.

29.

(2, 3) for electrical contacting and an el ongate
i nternedi ate region (4) situated betmeen the end

regions (2,  3). It is provide aIth r i a
a&e@ﬁn@@ elﬁtaéﬂtaqf qpe O the RIFF % Fized by ot feast one
Cls@&fmS S@titPNs apdvided cathi &Wﬁdcthaﬂl?;l |11§stﬂaahgng)eitihg and/or a
Iongltudlnal extent. The invention also relates to a
¢GPS YENHEE cont actl ng apparatus (22). Fig. 1

24. The contact element of one of the preceding claims, characterized in that at least

one of the end regions has a curvature or an incline which is directed opposed to

the arc of the arched form.

The contact element of one of the preceding claims, characterized in that at least
one of the end regions, in particular the end region which lies off-center, has an

essentially rectangular cross-section.

The contact element of one of the preceding claims, characterized in that the

lamellae have different lengths 1 and/or different arched forms.

An electrical contacting apparatus comprising at least one contact -clement as
claimed in one or more of the preceding claims and comprising a contact element
holder which comprises at least two guides arranged spaced apart from one another
for the contact element, of which guides at least one comprises at least one guide"

ai)erture which is penetrated by the contact element.

The contacting apparatus of claim 27, characterized in that at least one of the

guide apertures has an essentially rectangular cross-section.

The contacting apparatus of one of the preceding claims, characterized in that the
guide aperture having a rectangular cross-section comprises four guide aperture
walls of which a first guide aperture wall lies opposing a second guide aperture
wall. '
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30. The contacting apparatus of one of the preceding claims, characterized in that, in

31.

the relaxed, non-contacting condition, the contact element is held in the guide
aperture such that one of the longitudinal sides of the contact element lies against a
site of the first guide aperture wall and the other one of the longitudinal sides of
the contact clement lies against a site of the second guide aperture wall, wherein

the two sites are spaced apart from one another axiaﬂy.

The contacting apparatus of one of the preceding claims, characterized in that, in
the tensioned, contacting condition, the contact element is held in the guide
aperture such that the longitudinal side previously lying, in the relaxed condition,
against the site of the first guide aperture wall now lies against another site of the
first guide aperture wall and that the longitudinal side of the contact element
previously lying against the site of the second guide aperture wall now lies agaillst

another site of the second guide aperture wall.
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Electrical Contact Element for Contacting an Electrical Test

Sample and Contacting Apparatus

Abstract

The invention relates to an elongate electrical contact element (1) for physically
contacting electrical test samples, comprising two end regions (2, 3) for electrical
contacting and an elongate intermediate region (4) situated between the end regions
(2, 3). It is provided that the intermediate region (4) has an essentially rectangular
cross-section and is configured lamellar along its longitudinal exient. The mvention

also relates to a corresponding contacting apparatus (22).

Fig.'1



