Electrical Contact Element for Contacting an Electrical Test Sample and
Contacting Apparatus Description The invention relates to an elongate
electrical contact element for physically contacting an electrical test
sample, comprising two end regions for electrical contacting and an
elongate intermediate region situated between the end regions. Contact
elements of this type are known in the form of spring contact probes or
buckling beams. They are held by a contact element holder and serve to
contact the-édeictert Al qaiset Saempstet it one i pagideraivd] With the other

end region, to make copiagt With@: flaslisaligsi,apparatus, so that test
current paths are created to the electricaltest sample and the test

apparatus can test the test sample for fault-free electrical function. The

- DekB@wimcontact elements configured as spring contact probes or buckling
eams have_circular cross-sections and produce contact forces when
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impinged upon by a.helical spring. in the case of a buckling beam, the
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buckling beam is deflected laterally into an arc shape by the contacting

rocedure and returns to the startin sition following the contactin .
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cross-sections of spring contact probes or buckling beams that are
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test sample. In the case of a spring contact probe, its contact force is determined by 2

plunger which is impinged upon by a helical spring. in the case of a buckling beam, the
contact force results from the intrinsic elasticity of the probe material. The buckiing beam
is deflected laterally into an arc shape by the contacting procedure and returns to the
starting position following the contacting procedure. Due to test samples becoming ever
more compact and the associated decreasing electrical contact separations, increasingly,
problems arise with the aforementioned known contact elements. This means that the
small contact means separations cannot be achieved with conventional technology or that
they fead to contact elements unintentionally 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 carrving 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 mostly oceurs at

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



test currents are required to be at a particular level. This burning through
mostly occurs at a distance from guide apertures in which, for example,

the buckling beams are guided, 1 since the mechanical contact of the
buckling beams with the walls of the guide apertures leads in the
immediate vicinity thereof to conducting away of heat, which does not

occur further away from the guide region. It is therefore an object of the
invention to provide an electrical contact element of the aforementioned
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in particular, with very Small contact distances. This aim is acﬁleve
furise arein grestiis gentREdh that the intermediate region has an

essentially rectangular cross-section and is configured lamellar along its

longitudinal extent. This configuration provides a large cross-section
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according to the invention, "vertical contacting” is achieved, which means
that a contact element is provided which is oriented approximately
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electrically conductive material used. With the elongate contact elements according to the
invention, “vertical contacting” is achieved, which means that a contact element is
provided which is oriented approximately iaerpendicuiariy to the contact plane, which, on
contacting 15 able to buckle laterally. The rectangular cross-section permits a very
compact pattern for a contact element arrangement together with a high current-carrying
capacity, whilst the lamellar intermediate region enables easy buckling, which
nevertheless provides an adequate contact force. The form of the contact element
according to the invention enables the contacting of test samples, in particular wafers
with a contact means separation of 40 um and less. The rectangular cross-section of the
intermediate region means that the outer cross-section contour has this form, which
means that the structure of internally positioned lameliae is not taken into account. Where
a rectanguiar cross-section is mentioned in this application, regardless of which part of

the contact element this cross-section belongs to, a square cross-section is always

included.



intermediate region means that the outer cross-section contour has this
form, which means that the structure of internally positioned lamellae is
not taken into account. Where a rectangular cross-section is mentioned in
this application, regardless of which part of the contact element this
cross-section belongs to, a square cross-section is always included. 2 In
one embodiment of the invention, it is provided that the lamellar
intermediate region comprises at least two lamellae running in the
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ngate contact element. In particular, the lamellae extend essentiall
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during contacting of a test sample, bending, that is, buckling of the
ontact element takes place, it is conceivable, that adjacent lamellae could
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but still paration, between them. Another embodiment of the invention.
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Ihe lamellae are configured in one piege. Alternatively it is also possibl
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provides for electrical contact and can be made, for example, from

material with particularly good electrical conducting properties, whilsta
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contact body. Accordingly, the two end regions and the intermediate region comprising

the lamellae are configured in one piece.

'Altemative}y; it is also possible that the contact element has a multipart contact body,
with 2 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 material with
particularty good electrical conducting properties, whilst a different material is used for

the remainder of the contact body region.

In particular, it is provided that the contact element has a length L, a 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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In particular, it is provided that the contact element has a length L, a 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. 3
Another embodiment of the invention provides that the lamellae each have
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the width b of a lamella is greater than its depth t. It was mentioned above
theffgt tRePEFiSt R litich BiSthesiRtaHedih Fagiviiis Bdentmamsiadeapryatdhan
its Hep@intbe provided, in particular, that the whole contact element has an
essentially rectangular cross-section, so that the two end regions are also
constructed with a rectangular cross-section, although it is not necessary
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region, and the.other end region to be of equal size qr to have the same
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w0 IReJamellag rse,that the width b of the lamella or lamellae is determined
by the thickness D of the contact element. The contact element preferably
consists of an elastic material. This enables the bending (buckling) to be
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i1s configured essentially rectangular. All the lamellae preferably have a rectanguiar cross-

section.

The arrangement can be designed so that the thickness D of the contact element
corresponds to the width b of at least one of the lamellae, and preferably the width b of
ali the lamellae. so that the width b of the lamella or lamellae is determined by the

thickness D of the contact element.

The contact element preferabiy consists of an elastic material. This enables the bending
(buckiing) to be achieved particularly well during contacting. It is alse aiways ensured
that the contact element returns to its original form after 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 lameliae

have an arched form comprising at ieast one arc. As a conseguence, the contact element



that the contact element returns to its original form after 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 are. As a consequence, the contact element
4 can be "pre-bent" so that the lamellae have an arched form in the
unloaded state, which becomes more strongly arched when making

canchitdet-herersaiieiyhs lagsliss e #rotibed e io reuploadaipiigsighich
bedadidhatdhe dameliaeherd omioadingirnd oRb-EheRSHWBE 2R AEhefk: be

form, Particularly preferably, it is providDed that the at least one arc of the
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assGanRtactRiementn This has the advantage that all the lamellae bend or are
bent similarly, that is, in the same direction. This applies also to adjacent
contact elements, so that mutual contacting of adjacent contact elements
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and/or cross- sectional forms of the individual lamellae are different from
theghéeamothshickdasramiab thastheledmpaaifiatredigiel inbaititkhauitiis width B,

whXPyidedibatane.erdadioR martewalyenthsiestsample 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
According to another embodiment of the invention, it can be provided that the cross-

sectional area and/or cross-sectional form of a lamelia varies over its longitudinal extent.
In addition, or alternatively, it is also possible that the cross-sectional areas and/or cross-

sectional forms of the individual lameliae are different from one another.

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 Tie off-center relative to the width B of the contact element. This off-

center position initiates buckimg 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 centraliy placed. This involves, in particular, the end region

facing away from the test sample.



portion thereof, can lie off-center relative to the width B of the contact
element. This off- 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 centrally placed. This involves, in particular, the
end region facing away from the test sample. 5 It is advantageous if the
first and/or second contacting zone has or each have a contact tip which
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comprises one Section that is provided with an electrically insula ing

posigitingtamtygrearsatitagtingccoating. The contacting coating can be
brought into material engagement with the contact element, for example,
by melting on. It is also advantageous if at least one of the end regions
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- the test sample, during the elastic bending in the longitudinal extent of the
theggiiiet element in the course of the contacting, said end region performs
a tilting motion which, in relation to the contacting site, manifests itself as

a . . . . . .
The contact element preferably comprises one section that is provided with an electrically

insulating coating and/or a contacting coating. The contacting coating can be brought into

material engagement with the contact element, for example, by melting on.

It is also advantageous if at least one of the end regions has a curvature and/or an
inclination which 1s directed opposed to the arc of the arched form. By this means, when
the contact element is placed on the test sample, during the elastic bending in the
longitudinal extent of the contact element in the course of the contacting, said end region
performs a tilting motion which, in relation to the contacting site, manifests itself as a
scratching motion, so that a particularty good electrical contact can be achieved, even if

the contact surfaces are soiled and/or have oxide lavers.

it 1s 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.



scratching motion, so that a particularly good electrical contact can be
achieved, even if the contact surfaces are soiled and/or have oxide
layers. 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. 6 The invention also relates to an
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rectangular end region lies in the rectangular guide aperture with only very
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longitudinal sides of the contact element lies against a first site of the first

guide aperture wall and the other longitudinal side of the contact element
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walls of which a first guide aperture wall lies opposing a second guide aperture wall.

It is provided, in particular, that in 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 first site of the first guide aperture wall and the other longitudina!
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 “axiafly”
should be understood as relating to the longitudinal extent of the contact element. When a
test sample 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 wali and that the longitudinai 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



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 sample 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 .
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Th&hﬁn%ﬁl%{?%ﬂ} now be described in greater detail by reference to an exemplary

embodiment. In the drawings:
Fig. 1 shows a plan view of a contact element,

Fig. 2 shows an end region of the contact element of Fig. 1 which can be aliocated 10 a

test sample,

Fi

[t}

. 3 shows the contact element of Fig. 1 in the reiaxed, non-contacting state and in the

tensioned, contacting state, and

Fig. 4 shows the process of inserting a contact element into a contacting apparatus in

three steps.



Fig. | shows a plan view of a contact element. Fig. 2 shows an end region
of the contact element of Fig. 1 which can be allocated to a test sample,
Fig. 3 shows the contact element of Fig. | in the relaxed, non-contacting
state and in the tensioned, contacting state, and Fig. 4 shows the process
of inserting a contact element into a contacting apparatus in three steps.
8 Fig. 1 shows an elongate electrical contact element 1, which serves to

Fioni% e contact with e ectrié:ﬁl test samples. The contact element | has two
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...contact element 1 has t
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thickness D (Fig. 2). Due to its elongate form, the contact element | is
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particular, therefrom that the length L is configured greater than'the wi
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that it has lamellae 12 which extend in the longitudinal direction '
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consjdered in greater detail below). Adjacent lamellae 12 are each
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preferably designed such that the lamellae 12 have a length | (Fig. 1), a
Asvgkil%txgnbir? {]n% grawings, the intermediate region 4 is configured lamellar, which means
that 1t has lamellae 12 which extend in the longitudinal direction (double-headed
arrow 5). The lamellae 12 preferably run mutually parallel (despite the fact that they have
an arched form, which will be considered in greater detail below). Adjacent lamellae 12
are each separated from one another by a longitudinal slot 13. The arrangement is
preferably designed such that the lamellae 12 have a length | (Fig. 1), 2 width b and a
depth t. The length I 1s greater than the width b. The width b is greater than the depth
(Fig. 2). It is also clear from Fig. 2 that the width b of the lamellae 12 is the same as the
thickness D of the contact element, In other embodiments (not shown), it can be provided
that the width b of the lamellae 12 or of one of the lamellae 12 is greater or smaller than
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 um, and the depth t can be in the
range of 10 um to 50 um, and more particulariy 20 um. In the exemplary embodiment
shown, the contact element 1 comprises four lamellae 12 between which are arranged
three longitudinal slots 13. It is, naturally, also possible to provide a different number of

lameilae 12. The smallest number of lamellae is two.



depth t. The length | is greater than the width b. The width b is greater
than the depth t (Fig. 2). It is also clear from Fig. 2 that the width b of the
lamellae 12 is the same as the thickness D of the contact element. In
other embodiments (not shown), it can be provided that the width b of the
lamellae 12 or of one of the lamellae 12 is greater or smaller than the
thickness D of the contact element 1. The width b of the lamellae 12 can
T R 0e LAngE of 404 (0,400 umand ore particularly 20 my andifie
epﬁ#can Be in'the range o f pm to 50 pm, and more par‘ﬂcu arly 00
laternl, trifthie dxibm phalyeobdtlifentlishovin jdbetiedtacteerhentl dompfisese
siafO4" I80SIaR- A BRIae g Are.ar apded. (e tpnoliinal SRS ine
Itis, naturally, also possible to provide a different number of lamellae 12.

endThgiasridikssierumiber blansiva i hovesreT hé tonighedinalsdeom sidhe. The
offGPNaRelementinar.Anelbewssh o, which, leads to.a lateral ffset.of

the end region 2. The elbow is idenﬁfie in Fig. | with the reference sign

Confag iR EOns teBIbbW 4 FHE0B R PEHIBAER e XREPII O RERE ZoWhich
means that the end region 2 lies laterally offset relative to the center of
the length of the front side 9. The offset results in the formation of a

Thediintig SEEPMsCHNERG Fayidn 2 doniprisesnsit<t! CORERLITRS Zdne 167 he
iongindithe angeregian: 2@AMPHEESH BEeRRICRMRCRgZeNS Aihe TheKkkst D of
. and second cogtaﬁtinqugfne b16? ‘g each consist of ,onsiact ips 18. 19.

the FRR SERhal ritted SFReontact e S H 9 extelit i #Re Grettivh 6pd
the thecthitlovaas: DohdhE chintaehelgiment deifiwe to the eladn B ohehendniact
cle r%%%%oln 2 lies largely off-center and the second contact zone 17 lies

centrally in relation to the width B of the contact element 1. The whole
contact element | has a rectangular cross-section. This applies both to the

Thee%ofee%%%ﬁr R Ha[e,eé’%ﬁ&a AN 19, (0& Infermeg) g% r§§5' Wit 59 ena
as an overall contour) as well as fo the individual lamellag 12,
regitéiriative sndotbgptrosydectionaldonmBatsuelion 4 (seen as an overall contour)

as well as to the individual lamellae 12. Alternatively. other cross-sectional forms. such

as circular forms, are also possible.

It is clear from Fig. | that the contact element | in the unloaded condition shown there
does not extend straight, but rather that it has an arc 20 and therefore possesses an arched
form 21. The individual lamellae 12 therefore extend in an arc. 1t is also recognizable that
the end region 2 has an inclination, indicated by the angle ¢ drawn in on Fig. 1 which 1s
directed opposed to the arc 20. This means that the first contact zone 16 lies
approximately centrally to the width B, although the connection of the end region 2 to the

mtermediate region 4 ies—as stated—off-center.

The contact element | comprises an elastic, electrically conductive material,
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as circular forms, are also possible. It is clear from Fig. | that the contact
element | in the unloaded condition shown there does not extend straight,
but rather that it has an arc 20 and therefore possesses an arched form
21. The individual lamellae 12 therefore extend in an arc. It is also
recognizable that the end region 2 has an inclination, indicated by the
angle a drawn in on Fig. | which is directed opposed to the arc 20. This

. means thaf.the first contact zone 16 lies approximately centrally to the
1S g %?Iﬁﬁéu@#‘ﬁﬁé%owﬁéa&asﬁewmé BRYFeBi FYSHHE YR IeadsRsthat
- the regiobeddiesths siaiedbothaenieiel he Bightickeatemenid eaiaplkagsAtight in
. _elastjc, electrically conductive. material. 10 It is clear from Fig. 3 that the
Fis el e DR R S Ghon b P o B e BrGP B
lamiglithel Unicated statepfattefttiniFigeSpisaimreaskd frontesitea fatifighhinrear

. Fli : gh ' c ting an electrical test sample (not shown). The
Stdeingi\(;l aaﬁ%ltr%ﬁbeplg%{%%%%e bent in a plane which lies parallel to the front

side 9 and/or the rear side 10 of the contact element 1. Fig. 4 illustrates a

FicCORIAGING. APRRALAS 22-hich carpprises atdaast gne.contact slemant L. |

and a contact element holger 23. In Fig. 4, the same assembly is shown
andtijreanfitfe 8l cEBHs SRl RPintorikr 1O iffifstame Apeselissipfsimentifgethéimes

conSQRAGl ¢l eMment-Liniehg CoprReL elementhnlden23q1tds: clRathal the, the
contact element holder 23 comprises a guide 24 in the form of a guide

Confiche SBFhBYLEE 24 Lo} E GRidOHBETEREDB! WAk Rascamprises &
cuilieClang Whar erasSSeclinds Waereln this LERNIUIAIEFOSS:SECHRR iSperture 26
essentially adapted to the rectangular cross-section of the end region 2 of
Wi B AT DRI T T 56 10at SRR S AR b IRy EISHs W RRSAMtERLLY
adapnred teglenéisngiiimtein dhaiguisrhapauegids . Jioganbepeyidesien 1, so

articular-alth ugh this is not illustrated.in Fig. 4- that the other end region
7 X 2 e
tha olrszli%llgosmg ﬁﬁj é%“i r?ea % u]i')gaev é%.ists whnen the end region 2 15 situated in trhe guide

aperture 26. It can be provided, in particular—although this is not iliustrated in Fig. 4

that the other end region 3 is also guided in & 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
15 inserted a little into the guide aperture 26. Since the end region 23 has an inclination
{angle a), 1t is necessary fo bend the contact element ! 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 8 of the end region 2 extend parallel 1o the first and second guide aperiure
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—exiends a good way out of the goide 24 downwardly. The contact element } 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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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
a), it is necessary to bend the contact element I further in relation to the
relaxed form, as indicated by the arrow 27 (central illustration in Fig. 4).

guidapeitise fonditdlitn TighieBlyshatos of e énosrebibaizhedrnsdnytingliside 8
liestaghesfissiiand seaRnekduideapaiie Wiallsatand ol theada side 7 of

aperture 26. The end region 2 is now, pushed into the guide aperture 26
e gL G Stich 1{5%?%%%%&&%%%%@3@5@ﬁméer@ﬁﬁmswaﬁeﬁ:iwherem

thefrigh drexdensistagaadwaysewtial theguice 24 dmynwardly. The contact
element | then relaxes a little so that the are reduces (arrow 30), such
that a slight pre-tension is exerted on the guide aperture 26. A contact
If, édemerntdimpuinteddmhimmaocmer theyaferadiesiretkiag Iibguide)aferpirical
6-as per the rght.illustration of Fig. 4-such that the longj g}m | side 8
s e U S Ao b hgene mor
strdogigitudinabsideFofethe tentact @lémentn llesiagaitst ausite @Rrafith26 such

thaS8FRd &u@&@&z%u{&%‘ r&lwmﬁr%m dhe fwo sites 31, 32 have an axial

spacing a from one ano . or c’ontactlng, the contactlng zone _|¢. IeS
held radbe @uigecssirg fote sBB) et Pleysiegiiudoniziiay athishanolecticidtest the
relSAIRISNALENAWR1RE lamelag 12hend Grhand mgf%hétfﬁélg&}ﬁa@'ﬁ]gé%m

consequence that the end re_gTop 2 tilts in the guide aperture 26 such that,
waih 3hi D e8h IS MeAiSh ARRER S BB RitE D eHE B repegio ARGt THidl GSntagdtthat the

lorglameat dile heldidn tesslide anestuigs2fsuchihatibe longitdingh side 8.
. which previously lay, in the 1re|axeaﬁstate (right illustration of Fig. 4)

SIS, JaifERHRE it 3AZR P AT il Bperitite Sthancoguie nfesEgamLRY. The
rwerpthensite 34 afthefeshevidel apesture.walh28ranshtat:the dengitusingbes
[ i i [ ide aperture wall 29 at
ef%%%e?y%ﬁgp p arge\.” zlig’llp';%e%??ﬁggtdt@f tg %(1:1(3)% e%léle gf ecpiges, 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 result 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 lameliae 12. The lamellae 12 are
connected to ong another in such a manner that a resultant buckling motion of the contact
element | 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
correspondingty 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 | s



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 result that dirt can be cleared away on contacting
PreiPpBESble ki Sto AR Fmeved, S8TES A0Vl BRsbireiettrical retaining
effeantasbimachievedshecording:to the BMaNLON contast BIaMAN 63 the end
rov;de .which com%rlises a plurality of arran ed strips of rectanﬁgular )
re2Bss-S8ktb T, tETAMERaE T PR S Bifae W2 arESRHTHAE &Y ddorR)owing
effanothkefinedsucheacmeanher dhgdsa seutaRibuskhing mation pdihecontastacy:
sli%ehlteg?fmil gqgreggé)g{i}% tﬁ)ﬁﬁQ&i of the indit\/igual lamellae 12, In orderto .

aver bucking duFing contacting the & SRR ASTESES Ig6reY SRgHHGH
(repreabipt, ThrogghuakGogréspaadingly ronedgatrabiprceakppligatiornd the tip

rti due to the offset of the end regian 2.relative to the center in _

(Cq?le é%%%a%r(%ﬁgl@ng%ﬁl%?t esggr%zc?neﬁé?ﬁlgr@ r2|t e A or%{r%ﬁé%q(l%(;]nlesdmghﬂ}'
bugtigitapsisrebrnddcal enat kber uckting b sl vrdidhie tongaoicechprrent Pis—this
fachiRLerdgigmined. Since the contact element | narrows in the end region

2, aretaining effect is produced in the guide 24, due to the retaining step

15. The inclination of the end region 2 which is contrary to the curvature

Thtare2)ds resppnsibie ferthe fallowingh elfectaufefingd gentach ofheince. At

. edges (as per Fig. 4), resulting in positional accuracy; slight clamping in
theReTg6iHE 84 Ad cOrRBYUBRIYIBCHAECAdaRsSt FalmFRY B8E upwisrdigssible for

cofteatatdiysdusing:Ruekingdeaiactingdnan edoeLharoe takescRlassd, for
an theféi%) ﬁ%lconélacting zon% 16) performs a "scrub"; gn assembly, the
SXUBRGCE drdthémt) &ty | Buerm aiasic ot it SiHerEby orffitsThe

coitigell patalle! tapihe-guistelapeTture26riiscikagiitates{eeding B. approximately
0.3 Ohm.



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 urn 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
Glams13 Claims 1. An elongate electrical contact element for physically
contacting an electrical test sample, comprising two end regions for
electrical contacting and an elongate intermediate region situated
betwedh tHEEAY ?feg?i%lﬁ%l, Rt i pRapisall oA Ate ey iR
(4) hasean esgentiallymedtanguaectosgisectfon «hnditsiconatitiednd an
lamellar along. ongitudinal extent thereof. 2. The contact element of
g B e R R e S
comprideHtaa siareriaprarae12) aaendipein thecdengiadingss-section
directioneof the dntermediaia. egionnd 1 dheceripstsiementof one of the
preceding claims, characterized in that the adjacent lamellae (12) are
separated or spaced apart from one another by means of at least one
[dngitudinalcstotdd I)ctehecentact &lemaniabne ofihenprededingnellar
claims; i i id contact e t ises. a gne-piece
contac) B B e e A e
charactets g thisgcie@ chptatrerdissneemmprises a multipart contact
body (6) which has a contact insert in the region of at least one contacting

zone (16, 17). 6, The con}act elfement of one of the preceding claims,
e co tactt?_}ea ent of one of the preceding claims, characterized n that the

charactefized in
adjacent lamellae (12} are separated or spaced apart from one another by

means of at least one longitudinal slot (13).

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

said contact element comprises a one-piece contact body (6).
3. The contact element of one of the preceding claims, characterized in that
said contact element comprises a multipart contact body (6) which has a

contact insert in the region of at least one contacting zone (16, 17,

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

said contac{ element has a length L. a width B and a thickness D.

7. The contact element of one of the preceding claims. characterized in that the

length L of the contact element (1} is larger than the width B thereof.

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

width B of the contact element (1'} is larger than the thickness D thereofl
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said contact element has a length L. a width B and a thickness D. 7. The
contact element of one of the preceding claims, characterized in that the
length L of the contact element (1) is larger than the width B thereof. S.
The contact element of one of the preceding claims, characterized in that
the width B of the contact element (1) is larger than the thickness D
thereof. 14 9. The contact element of one of the preceding claims,
Gharactexizedtintthiathsaidicontadt telementiiscolafigyrechesaential yrashat
contact sffi f.one of the preceding claims,
charac%fgz%é%rg}t) tﬂ%%?r%eh %ﬁr%%%é%%g@%g have A %ﬁa%%ppeg width b
‘and a depth t. 11. The contact element of one of the preceding claims,

baracterzein: hahtheotengr efadamela tl) isHargar ham thauidib
b thereof. 12. contact element of one of the preceding claims,
charagae!ﬁ%@ﬁ ﬁ?ﬁ% Ehh(-:f‘w‘w"itdeﬁ;?%%ﬁf 3%@%%@)@%?ger than the depth t
thereof. 13. The contact element of one of the preceding claims,

gharacigized.in that the, €5pssSaetion. of said cont %%'&%%g& 1S th tihe

configured essentially rectangular. 14. The contact element of one 0
preced%ﬁt?%léﬂ%%}@féﬁa@t@ﬁ% g¢f tha threwidiisatBeretibn of at least one of

the lamellae (12) is configured essentially rectangular. 15. The contact

lement, of one of the preceding claims, characterized in that the
r:fthe On c?e t(nc' 1 oq t%e preceg 6& @ﬁg{ﬁ%esa%%ﬁ ia glgi“bﬁ}:l‘g

thickness D 0 ST S AtS et N S B R PR IPE Sl e
of the Yafiehad {1216 This boptatteeltmesiof tredl the preceding
claims, characterized in that said contact element is made from an elastic

material, 17. The contact element of one of the preceding claims,
&H arac{gﬁfgat?ﬁtlﬂgpﬂ%of one of the preceding claims, characterized in that the

cross-section of said contact element is configured essentially rectangular.

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

cross-section of at least one of the lameliae (12) is configured essentially

rectangular.

15, The contact element of one of the preceding claims, characterized in that the
thickness D of said contact element comprises the width b of at least one of
the lamellae (12).

16, The contact clement of one of the preceding claims, characterized in that

said contact element is made from an elasiic material,

17. The contact element of one of the preceding claims. characterized in that the
lamellae (12}, mn their relaxed, non-contacting condition and/or in their

tensioned, contacting condition, have an arched form (21) comprising at least

one arc (20).

ot
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lamellae (12), in their relaxed, non-contacting condition and/or in their
tensioned, contacting condition, have an arched form (21) comprising at
least one arc (20). 15 18. The contact element of one of the preceding
claims, characterized in that the at least one arc (20) of the arched form
(21) lies in a plane defined by the length L of the contact element (1) and
the width B of the contact element (1). 19. The contact element of one of
e prddedivtjasiaiisnswivderctefithedipctditaiinroskasectioned arshat the
and/orgrags- %@@W@Mpmﬁé %é@%@ﬂ@@%hﬂ%%ea 9&@&5@&&%98@%§h&e

longitudinal extent thereof. 20. The contact element of one of the
preced gL CFANATERTER! i tARE the Verlst - ebbesharsrekmgdlor
cross-sectional forms of the lamellae (12) differ from one another. 21. The
qontact element of.one of he praceding claims, characterized i fat, ane.
in partlcueiar test sample-side, en glon %) comprises a first contactlng
zone (i@%ﬂ%tﬂﬁ@s%ﬁﬁ-@éﬁi@r frofelsaionme themvidiv® diakdlcdhtads/are
elementle?3vdNR-q0NIAClgle QN Qfe%@ of the p_recedlng claims,
characterized in that the other end region (3) comprises a second
- contacting zone (17) which lies centrally in relation to the width B of the
Gontact etermemnt: (I8t dﬂmmmfm&cﬁzelemmfmemfrﬂa&aﬁﬁeﬁed Gt the
claims, characterized i hag e, Jits 8%4% S%T% Goniadt %%?%ea%%
17) comprises/comprise a contact tlp é? ic tapers rom two
sides. S0MeNs drBsEt element of one of the preceding claims,
characterized in that said contact element (1) comprises two longitudinal
szlfl.es q‘hes )cgrflt\évcrt“glgrggﬁ of one of the preceding claims, characterized in that
one, in particular test sample-side, end region (2) comprises a first contacting
zone (16) which lies off-center in relation to the width B of the contact

element (1).

b2
2

The contact element of one of the preceding claims, characterized in that the
other end region (3) comprises a second contacting zone (17) which lies

cenirally in relation to the width B of the contact element (1),

B2
(o)

The contact element of one of the preceding claims, characterized in that the
first and/or second contacting zone (16. 17) comprises/comprise a contact tip

(18, 19) which tapers from two sides.

24, The contact element of one of the preceding claims, characterized in that
said contact element (1) comprises two longitudinal sides (7, 8) of which one

has an elbowed form to create a lateral offset of one end region (2).
25, The contact element of one of the preceding claims, characterized in that, as

a result of the etbowed form of one longitudinal side, a retaining step (15} is

created.
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has an elbowed form to create a lateral offset of one end region (2). 25.
The contact element of one of the preceding claims, characterized in that,
as aresult of the elbowed form of one longitudinal side, a retaining step
(15) is created. 16 26. The contact element of one of the preceding
claims, characterized by at least one section which is provided with an
electrically insulating coating and/or a contacting coating. 27. The contact
éfemeihotonecofithepreteding blaimsedinardeterzadindastat Heastwane
of the | 2 3 : t incli ich is.. directed
opposal s e e ) Ol e e AN el Bt
of one‘SPERFEREHIAY claims, characterized in that at least one of the
end regions (2, 3), in particular the end region (2) which lies off-center,
qu anIEEssen%atll Irectatngular C{%ss-secgon. %}% The contact element of
ohie of the Precading Aaih S CRar R BaFFE h TRIE e ALt Hanzed I e 6b
differetsaiergthst] tindfot differentiaiohed formnsv:3@:An etectrical which is
contacting 3pRAFALS GARRRKISIAG af iRast.ane £apiact element (1) as
claimed in one or more of the preceding claims and comprising a contact
~ element holder (23) which comprises at least two guides (24) arranged
gpacedrapaftfcoanonre: anather for thecomiactalemant-iddfevRicthat at
guides, (24) at st one com at least o uide apertu ich

I rise e re (26) w
L et ait) e AT S e L o GGG woah ot
claim 30i-etvagadwesrizessentiaby sclenstione et thetiguide apertures (26)
has an essentially rectangular cross-section. 32. The contacting apparatus

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

lamellae (12) have different lengths | and/or different arched forms.

30.  An elecirical contacting apparatus comprising at least one contact element (1)
as claimed in one or more of the preceding claims and comprising a contact
element holder (23) which comprises at least two guides (24) arranged spaced
apart from one another for the contact element (1), of which guides (24) at
least one comprises at least one guide aperture (26) which 1s penetrated by the

contact element (1),

31, The contacting apparatus of ciaim 30, characterized in that at least one of the

guide apertures (26) has an essentialiy rectangular cross-section.

32. The contacting apparatus of one of the preceding claims, characterized in
that the guide aperture (26) having a rectangular cross-section comprises four
guide aperture walls of which a first guide aperture wall (28) lies opposing a

second guide aperture wall (29).
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that the guide aperture (26) having a rectangular cross-section comprises
four guide aperture walls of which a first guide aperture wall (28) lies
opposing a second guide aperture wall (29). 17 33. The contacting
apparatus of one of the preceding claims, characterized in that, in the
relaxed, non-contacting condition, the contact element (1) is held in the
guide aperture (26) such that one of the longitudinal sides (8, 7) of the

contactplereaidheliasagainsy a siterohths-deskigyidaaRe tY B WALA28)

and th&other one of the Ion itudinal SId%S (7, 8) of the contact element

(1) lies against a TS IR s%%%cﬁ]ﬂtgﬁ?a né?férﬁﬁ“ré%?ﬁt(?@?%h@ﬁe‘ﬁtktﬂé
two sités threvsrazesdten d A6iromhahe anotifehaialitudda The:cEACHNg.

apparatysf eng g the pggggﬁtﬂgactﬁmﬂ%h%f%% %%' thgtat '}gg and

tensioned, contactlng condition, the contact e em"ent (
guide APeRfE P985 RN MRS il dina stiah® coyasesiousty (irits

in the refaixec: condition sagaingtihe.siieuef tha:fivst aride.anerture wall .
(28) ngw |I§S aagg%rnst another site o the first guide aperture wall (28) and

that the ?onglpudlna ?J}O%‘f oﬁlﬁe}Contact element (1) previously lying
against the site of the second guide aperture wall (29) now lies against

@ﬂotheﬁﬁtgoﬂ%ﬁgsgﬁ%pgtg%g%ﬁp@ %%ep‘t\é%'é({%%) t:f!i%ns, characterized in
that, in the tensioned, contacting condition, the contact element {13 1is held in
the guide aperture (26) such that the longitudinal side (8, 7} previously lying,
in the relaxed condition, against the site of the first guide aperture wall (28}
now lies against another site of the first guide aperture wall (28) and that the
longitudinal side (7, 8) of the contact element (1) previously lying against the
site of the second guide aperture wall (29} now lies against another site of the

second guide aperture wall {291
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