- 1 - CONTACT BASE The invention relates to a contact spring and a contact
base. 5 Contact bases of this kind include a plurality of contact springs,
to which the pins (legs) of electronic conponents, particularly
seniconduct or conponents with integrated circuits (1Cs), may be fitted in
order to establish an electrical connection with an electronic device to
whi ch the 10contact socket is connected. An el ectronic device of such kind
may be for exanple a test device having an el ectronic conputing apparat us,

which is used to test the functi oRQNTAGeBAGIponents before they are
nounted on printed circuit boards or other substrates. In this context, the
contact bases are typically secured to a panel-like contact base hol der
arranged the 15tester, while the el ectronic conponents are advanced via
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thtgt%e components can be sorted according to the result of the test.

20 As may be seen in figures 8 and 9, on known contact bases the contact
springs 1 used have a tip with a pitched cap and a contact blade 2
extending transversely. Figure 8 also shows an end section of a pin 3 of an
electronic component (IC). If an electronic component and thus also pins 3
of such component are fitted against assigned contact blades 2 of the

25 contact springs in the direction of arrow 4, which indicates the infeed
direction, the entire length of contact blade 2 is contact with pin 3.
However, it is been found that, after long periods of use and a
correspondingly large number of contacting operations, deposits are formed
on such spring tips and contact biades, causing the contact resistance

30 between contact blade 2 and pin 3 to rise significantly. This is particulariy
true if lead is not used in the alioy that is used for the pin coatings. For
environmental reasons, tin is often used for these pin coatings instead of
lead, and the alloy is softer than one made with lead. This appears to
encourage the formation of deposits 5. Accordingly, perfect contacting with

35 low contact resistance between contact springs 1 and pins 3 can no ionger
be guaranteed over a large number of contacting operations.



be guaranteed over a |arge nunber of contacting operations. - 2 - EP 1 826
575 A2 discloses a contact elenent for use in a test device that may be
nounted on the | oad board of a test apparatus: the contact el enent, which
is;used to establish contact between at | east one connector of a conponent
to be tested and a correspondi ng track £enductor on the 5l oad board, has a
first end that defines a plurality of contact points. Wen the contact

el enent is rotated_about an axis general l@'}c:e per pendi cular to a plane defi ned
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plastic deformation.

15
US 5,461,258 discloses a socket for semiconductor elements that prevents
foreign bodies from adhering to the fastening surfaces of the externat

connectors of a semiconductor element.

20 US 2008/0094090 Al discloses a test head for use with a base having small
pitches that does not require cleaning. This is achieved by the provision of a
z-shaped zone that is deflected elastically in a vertical direction, and a z6-
shaped zone that is connected in series to the z-shaped zone and rotates
while elastic deflection takes place at least in the vertical direction.

25
One object of the invention is therefore to provide contact springs and a
contact base having contact springs ensuring that the contact resistance
between the contact springs and the pins of the components remains as low
and as constant as possible for a large number of contacting operations,

;e regardiess of the metal or metal alloy used for coating the pins.

This object is solved with a contact spring having the features of claim 1,
and with a contact base having the features of claim 15. Advantageous
embodiments of the invention are described in the other claims.

35
A contact base having a plurality of contact springs for making contact with
electronic components, particularly ICs, wherein each contact spring has an



30regardl ess of the netal or netal alloy used for coating the pins. This
object is solved with a contact spring having the features of claiml, and
with a contact base having the features of claim15. Advantageous

enbodi nents of the invention are described in the other clains. 35 - 3 -
el ongate spring arm the free end of whgch is furnished with an el ongate
contact. bl ade, on which a pin of a conponent may be placed, wherein the
spring armis displaceable in a predefined bending plane by the novenent of
t he conporiangdte stvend ewd, the &eei o of whithaisabireidsteedwith drhatortgate
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pl ane. Moreover, spring armis constructed 1 n such manner that, when
the pi'h is pressed against it, the contact blade noves in a direction that
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Alternatively, it I's also possible that the contact corrugat ed
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of the coptgeissed against it, the contact blade moves in a direction that differs from

the feed direction of the component in such manner that the contact blade
2 slides along the pin.

It has been found that less deposits are formed with the contact springs of
the invention, and the contact resistance between the contact springs and
the pins remains low even after many contact operations.

25
According to one advantageous embodiment, the contact blade is located in
the middle of the free end of the spring arm.

According to another advantageous embodiment, at ieast a part of the
3  length of the contact blade is convex, particularly curved in a arc.

Alternatively, it is also possible that the contact blade is corrugated along its
length.

35 According to another advantageous embodiment, the width of the contact
blade in its middle area, when viewed in the longitudinal direction, is
narrower than its end area.



blade in its mddle area, when viewed in the |longitudinal direction, is
narrower than its end area. - 4 - It is particularly advantageous if the
contact bl ade has a contact zone with a maximumw dth of 0.06 nmat its
narrowest point, and a maxi mumwi dth of 0.09 mmat its broadest point. 5
The fength of the contact zone along which the pin slides is preferably
0.05 mmto 0.15 mm In the following, sone terns will be defined that
may apply for all 10enbodi nents described in this application. Parallel may
be understood to nmean that an exact alignnment of the |ongitudinal centre

pl ane from (shealROMadl A8 gubLIFUh ARSItk AY bR REd BNPRSHIdPLERithg be
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centre pliangitudinai thetreedane between the contact blade and the bending plane
of the spring arm has an angular deviation of up to 30°, that the
20 longitudinal centre plane between the contact blade and the bending plane
of the spring arm has an angular deviation of up to 20°, or that the
longitudinal centre plane between the contact blade and the bending plane
of the spring arm has an angular deviation of up to 10°.

25 The contact blade may be defined as that zone of the contact spring that is
designed to establish electricai contact with the pin of the electronic
component at least at points, over sections, or at times, to contact,
penetrate or cut into it. Thus it is correct to speak of a contact blade.
According to its definition, the contact blade may enclose the contact zone

3 or it may only extend along the contact zone. The length of the contact
blade may particularly be defined as that zone of the contact spring that
extends along the longitudinal centre plane between the sides of the vertical
end section. Alternatively, the length of the contact blade may also be
defined by the region that extends between a first contact point on the

35 longitudinal centre plane with an electronic component, that is to say a
point at which these two elements are in contact for the first time, and a
second contact point on the longitudinal centre plane with the second



-5 conponent, that is to say a point at which these two elenents are in
contact for the last tine. In the following, the invention wll be
explained in greater detail with 5reference to the drawing. In the draw ng:
Figure 1 shows a longitudinal cross section of a contact base according to
the invention, ioFigure 2 shows a sectison of the contact base of figure 1
in an enlarged view, Figure 3 shows an individual contact spring, Figure 4
is an enlarged view of the front end with contact blade, 15 Figure 5 shows
t he cont aceny@nieng, dfatfis jarsey3 peinteinitoak theed tpostélemanss afe irhe conponent ,

Figure 6 i-gnadtreht sHoedivigw of the zone between the contact spring and pin
200f figure 5, Figure 7 is a plan view of the end zone of the contact

spring with contact blade, 25Figure 8 shows the end section of a contact
spring andnanhpifelaeiee] dhednientidiewl ebaled|@hkd iRFehicdWRa? vafiows the end

secti on ofre eré:rg)cnet an%hés@Féwn%g%ﬁ%g'd}gwtmog:t he related art with deposits,

Figure 1 shows a longitudinal cross section of a contact base according to

the invention,

10 Figure 2 shows a section of the contact base of figure 1 in an enlarged view,

Figure 3 shows an individual contact spring,
Figure 4 is an eniarged view of the front end with contact biade,

Figure 5 shows the contact spring of figure 3 for various feed positions of

the component,

Figure 6 is an enlarged view of the zone between the contact spring and pin

20  of figure 5,

Figure 7 is a plan view of the end zone of the contact spring with contact
biade,

25 Figure 8 shows the end section of a contact spring and a pin according to
the related art, and

Figure 9 shows the end section of a contact spring according to the related
art with deposits,

30
Figure 10 shows a first variant of the L-shaped spring arm of a contact

spring,

Figure 11 shows a second variant of the L-shaped spring arm of a contact
35 spring having a contact blade having & longer section of uniform thickness,



30 Figure 10 shows a first variant of the L-shaped spring armof a contact

spring, Figure 11 shows a second variant of the L-shaped spring arm of
a contact 35spring having a contact blade having a | onger section of
uni-formthickness, - 6 - Figure 12 shows a third variant of the L-shaped

spring armof a contact spring having-a contact blade having a short
section of uniformthickness, Figure 13 shows a fourth variant of the

L-shaped spring armof a contact spring having a |linearly shaped contact
bl ade, Fi g{?gte'elhz shews athird varigar phke bfshared spivapedmseh # mgnteran of a

contact sppiihg MaMhE% SodtaBeBlde shaRe S M%fcﬁehac%rﬁmnhg%wes%onvex

i
curvature, 10% gure 15 shows a sixth variant of the L-shaped spring arm of
a contact spring having nmultiple contact bl ades extending parallel to each

other, Fi igwrelts shows afaevenbhanaoft e Lofhddwl $pishapes 6% cBatatm of a
cont act spri.ng havi n% a rmgp-r;\:)i tccﬂ'%ﬁ'tﬁet §ﬁard ng end. 15 Figures 1 and 2
show aspal’c‘PriB %aVéB% a1 "V s I 1 6 Sgsent i al | y rectangul ar base
plate 11. Base plate 11 may be attached to a contact unit holder by its

back st depguiect thohoGAfiff VAPARERPAND LLthI dWSERnd ARflofs Bpmans not

shown, wherein the rear ends of centring pi ensure ontact base
10 i s centPEAgpIang el \haaslvaghaped eptRet B and inghly vendex cuTvetubase pl ate
11 conprises, in known manner, a central cutaway 13, the di nmensions of

whi ch are _such that an electronic c onent, not shown, (a sem conduct or
Commoriont FIRUR 15 ebafacottl epTss” e L apeth SR8 T SRkt | o he ng

a cl ear aneprihg Haveing ntlatinkl tentatt blatewaktdddingbpdladeshiapsecrobticat anvay 13
depends on the type of conponents that are to be

Figure 16 shows a seventh variant of the L-shaped spring arm of a contact
spring having a mono-pitch-type spring end.

15
Figures 1 and 2 show a part of a contact base 10 having an essentially
rectanguiar base plate 11. Base plate 11 may be attached to a contact unit
holder by its back side, which is located underneath in figures 1 and 2, by
means not shown, wherein the rear ends of centring pins 12 ensure that

20 contact base 10 is centred precisely relative to the contact unit holder, The
base plate 11 comprises, in known manner, a central cutaway 13, the
dimensions of which are such that an electronic component, not shown, (a
semiconauctor component with integrated circuits) may be introduced
therein while having a clearance to the side walls of cutaway 13.

25
The shape of cutaway 13 depends on the type of components that are to be
contacted. In the embodiment shown, the plan shape of cutaway 13 is
essentially rectangular to allow insertion of components 30 (figure 5) having
essentially rectangular component bodies, from which pins 3 protrude on all

30 four sides.

The underside of base plate 11 comprises four pocket-like cutaways 14, by
which the central cutaway 13 is extended to all four sides. A spring
clamping module 15 is located in each of cutaways 14 which holds a row of
35 adjacently arranged contact springs 16 in a perfectly aligned attitude
parallet to each other. The contact springs 16, which are of identical
construction, are arranged in such manner that the upwardly curved free



contacted. In the enbodi nent shown, the plan shape of cutaway 13 is
essentially rectangular to allow insertion of conponents 30 (figure 5)
havi ng essentially rectangul ar conponent bodies, fromwhich pins 3 protrude
on-all 30four sides. The undersi de of base plate 11 conprises four
pocket-|i ke cutaways 14, by which the-ceéntral cutaway 13 is extended to al
four sides. A spring clanping nodule 15 is located in each of cutaways 14
whi ch holds a row of 35 adjacently arranged contact springs 16 in a

per f ect | y 809 gffé®natds PDEI%“H?&F aPYigps tl§ *@a%%fbmrémg CleBPESNI@ELIS pPi ngs 16,
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respect i velxpcHy romeged Jer pendi cularly to each ot her. Each free end section
29 is assigned to exactly one pin 3. S The spring clanpi ng nodul es 15 each

consists of an upper clanping part 18 and a |ower clanping part 19, which
is fixed {ieuppers eraminagnedules 1 oaeh sorsrewRan upper slahping partfiSure 2,

vertical, oA ARN: LBGIHERar2ioaim il RMad RoborelribARIAS Al o9 for

the i ndi vi dual contact S in iowhich incisions a f|X|ng section 22

ring;
of cont actCEY i2RgéS18 Sﬁﬁg'”b‘@ ‘%@r%fe‘ée'im Ve PSRt 28 Engs 16 are
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In the foll t. t t t 16 | | ted
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section 2¥heraby tnedoetact iseringatiitchrd beld- imhsprau r:iann;bnagemrbddimmin shown and
i ncl udes rg&gé,ggg%@%é@pﬁg@%ﬁ%ti on 23 a_nd a hori zont al section 24. A

e

m ddl e seCtron avi ng shape of an inverted Uis attached to
hori zontal section 24. A stop lug 26 protrudes upwardly fromthe top of the

upper par n @fﬁe %lﬂﬁhﬁgscﬁétdcﬁﬂ%t%ttoﬁrbf&é ess@ice dpribgSTeRetiug ik ey wafm 27
consistin zont section 28 a verti cal end section 29 follows the

m ddl é° se ?f%B?PCfSt O WY the sections of contact spring 16 are arranged in
t he sanme principal plane, which in figures 753 and 5 is represented as a

verti cal ?hg'}%hta@t spring 16 comprises the fixing section 22 mentiioned earlier,

which is L-shaped in the embodiment shown and includes a vertical bottom
end section 23 and a horizontal section 24. A middie section 25 having the

20 shape of an inverted U is attached to horizontal section 24. A stop lug 26
protrudes upwardly from the top of the upper part of middle section 25. An
elongated, L-shaped spring arm 27 consisting of a horizontal section 28 a
vertical end section 29 follows the middle section 25. All of the sections of
contact spring 16 are arranged in the same principal plane, which in figures

25 3 and 5 is represented as a vertical plane.

If, as is shown in figure 5, a pin 3 is put onto the free end of vertical end
section 29 of contact spring 16 and moved downwards in the direction of
arrow 4, spring arm 27 is deflected downwards, as indicated by the dashed
30 lines. The stop lug 26 comes to rest against a vertical stop surface of upper
clamping part 18, as is shown in figure 2. This prevents middle section 25
and fixing section 22 from being deformed excessively, and ensures that the
deformation takes place mainly in transition zone 25 and in horizontal
section 28. Thus, an even spring force and a defined bending behaviour is
35 ensured in a simple way for all contact springs 16.



If, as is shown in figure 5, a pin 3 is put onto the free end of verti cal
end section 29 of contact spring 16 and noved downwards in the direction of
arrow 4, spring arm27 is deflected downwards, as indicated by the dashed
30li'nes. The stop lug 26 cones to rest against a vertical stop surface of
upper clanping part 18, as is shown in gi-gure 2. This prevents mddl e
section 25 and fixing section 22 from bei ng defornmed excessively, and
ensures that the deformation takes place mainly in transition zone 25 and
in hori zoWaEn e p@IEES0 Brhigsmowed &wen coptadigrrnasel @adam, deftagd bendi ng
behavi our dp$indRens ek ipwardd S9aie M@eyerftwena&%ncsgm@%réaf +é}9§nifag-to - 8 -
When conponent” 30 is remgved from contact springs 16 again, contact springs
16 nove upRARPSTLRLFROURARIAURRIT 2BMPYSIHE #Yid BPeRIn figuir Ai MgiEh t he
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29 10are pogdd é@@ﬁéo@ﬂa@@isgﬁhg-w%atieﬁaléh%mrﬂa@ thb%rﬁéal%rgd‘é Aiodd'go T ee
ends of each of. the contacf Springs 16, i.e. the free en o? spring arm 27,
conpr i'8es 25 RRGGCNSAFPEGSED 32 having an el ongate contact bl ade 33, onto
which a pin 3 may be placed 15(figure 5). The contact blade 33 is aligned
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sl opi ng spges@:ﬁ, égégga\?\g%égﬁ%;rtg&éa?%)gﬁ’g)g%g&@ﬁﬁ%t@ﬂ%ﬁﬁafgg%gég%ie verti cal
cent r & pl &@T6f 5k oMeatANtapl Plagle1ss 19 Aligmrd tangibinglly, digtecaneversaiy, cont act
bl ade 33 hpdfid Aus WhesRaAS N thel SerfIRY Bfand of BBrhgNH b @%bncﬁr%ﬁ%ﬁ on. As a
result of this con%i ur a Eon, t he, upper region 0Of contact blade 33 is
narrower Pii&nB3s g?ac{ecé éﬁ&”F%qfo%%CE gBrded. Farthesmanen v of the
free end ofntaccbhidact3 sparmegtl demerally, ahat is to say contact blade 33 is

delimited on both sides by sloping sides 34, 35, which are arranged

20 symmetrically about the vertical centre plane of contact spring 16. In the
transverse direction the contact blade 33 is flat, whereas it is convex in the
longitudinal direction. As a result of this configuration, the upper region of

contact biade 33 is narrower than both of its end regions.

25 Figure 7 is a plan view of the free end of a contact spring 16 having a
contact blade 33. The vertical longitudinal centre plane of contact biade 33
is identified by the number 37. As is shown, this longitudinal centre piane
37 is coincident with the vertical centre plane of contact spring 16. The two
boundary lines 38, 39 of the contact biade 33 extend symmetricaliy about

3  longitudinal centre plane 37 and present an arch-shaped curve in plan view,
wherein the distance between the two boundary lines 38, 39 is smallest
close to the middle of contact blade 33, and becomes larger at the two
opposite ends of contact blade 33.

35 During the contacting operation, only a portion of the length of the contact
blade 33, specifically along contact zone 40, comes into contact with pin 3.
This contact zone has a length of 0.05 mm to 0.15 mm. Roughly in the



contact blade 33. The vertical longitudinal centre plane of contact blade
33 is identified by the nunber 37. As is shown, this |ongitudinal centre

pl ane 37 is coincident with the vertical centre plane of contact spring 16.
The two boundary lines 38, 39 of the contact blade 33 extend symmetrically
about 30l ongi tudi nal centre plane 37 ang.present an arch-shaped curve in
pl an vi ew, wherein the distance between the two boundary lines 38, 39 is
smal |l est close to the mddle of contact blade 33, and becones |arger at the
two opposiMiddads this euriesiczons 4dds 83 nabmwésigsadiencaintantaénigiadpesxt i on,

only_a porheReini WigheBokb ek ihGeniagh: ibLAd%3Y gangrl 11cal ly al ong

contact zone 40, cones m?o cont act %Egﬁls contact’ zone has a
| engt h of RPB5UIRRYL & 08515 ke IR%%@WI”y mtiﬁ%@ne.hzgnd the demt@cbizonaidd isont act

zone 40 IdelzmtmlblyQi@ﬁﬁéctS;ﬁﬂht ag, qfhee.@gmgﬁkﬂtac@gcﬁés CW&%’B%‘;%}%}MOdghogz

at thls narro 0| nétg% Emg g’m articul arl

M On°t he''y h*é d°rh Rt<REte otﬁ‘gr‘?l ths ope| e Aty @il B¥cop&adit 36,
wher e pi n @it B&Y, wharelhss Tostaat thé adént3Sf wbeivdebt bpphrfaaualit tHent 0 cont act
therew th, h t t 36 where pin 3 rests at
t he point O?P%tggbcslteog‘ggt‘n%h %gﬁ% C%%Eé&cﬁg F'gg% B@H%ﬁ ‘"@rﬁ’\’@s\ﬁﬁgﬁﬂ“%l of the
cont act de'ﬁ@SQIBO*nmf@ﬁﬂiE@[ﬁrZé@@rﬂOs is 126 rpete8t0Doimt peftraubmtha@tﬂZm 40, is

at nost OtQ% U@mﬁﬁrﬁHeCHld%h'Bg & 192 FBRcES: Bo% _‘fr?nmgy evvhétgérpﬁ afy the
ghtly ki

cont act poh ‘%%r eﬁ}%\te sane as or 10sli narrower t he wi dt h

bl. 1t¥shél¥ ﬁtilﬁé‘aﬁ’ﬁﬂ 98t then®iqsniP:3 al ways t ouches the contact zone 40

only along a thin contact I i ne ext endi ng transversely to the | ongitudinal

dlrectlon 0 e 33. en ut on the contact blade
Thi o 120 TR RS AT ot e stishiches ThBichntas mneci ope

nar rowest apoigng tbin tdrgacblitaektdidide (Bhdversdig toahiedohgpodint! dfFectio@sul ting

inarela 0 t.he

| ongi t udi hg ﬁ%???éﬁé&%a@efgggﬁ{hae@tﬂ §515e852g%2%%h%q§& @ ﬁs :;fhjttihbsn is also

shown 4 n FPofice lige ﬂhﬂftﬁﬁwbéh@é@ntatqaazozmﬂw%facasessetfw pérroless poimtgpfar m 27

not only ma/eén@wwd@emttb%e%%hs@&%cnhﬂ3@ %@E&hdginoa FORIRE! with the

contact bl ade 33 pressed further ion of arrow 4,
but al so MAVES Y %ﬁe@l ‘F%ﬂtﬁ%ﬁ;\@ fah%3 BNA AN 3 irethe @Wﬁédrn@iﬁ“‘eﬁioghom in
figure 6, c@sonmtsct efdes®ht ed by the dashed lines. Thus, 25it cones to a
sliding notion between contact blade 33 and pin 3, wherein the contact |ine
or contact point 36 also shifts along the contact blade or along the pin 3,
as is2l IﬁsferéFt:féfw yotonisadso pbown i86iguréne Khinky bmwmfﬁatttaleerse@l ace with

el ati vel dnd bF e spRALSIANG0 i) chifed ARG ALAToSllamrEnyof ¢ he

contact bla
comes into contact with the contact blade 33 and is pressed down further in

the direction of arrow 4, but also moves horizontally along the pin 3, i.e. to
the right as shown in figure 6, as is represented by the dashed lines. Thus,

25 it comes to a sliding motion between contact blade 33 and pin 3, wherein
the contact line or contact point 36 also shifts along the contact biade or
along the pin 3, as is illustrated by contact point 36', The shift movement
takes place with relatively little resistance due to the longitudinal alignment
of the contact blade 33. At the same time, deposits may be removed by this

3 relative displacement. In this context, it may also be significant that the
width of the contact point 36 changes due to the sliding motion, and the
contact biade 33 becomes progressively wider after the narrowest zone has
been passed. This may have a kind of “snowplough effect”, pushing
contamination present on the pin 3 to one side, so that the buildup of

35 deposits on contact blade 33 is reduced thereby as well.



30rel ative displacenent. In this context, it nmay al so be significant that
the wdth of the contact point 36 changes due to the sliding notion, and
the contact blade 33 becones progressively w der after the narrowest zone
has ‘been passed. This may have a kind of "snowpl ough effect”, pushing
contam nation present on the pin 3 to &fie side, so that the buil dup of
35deposits on contact blade 33 is reduced thereby as well. - 10 - It
should be noted that the ternms "top", "bottont, "vertical"” and "horizontal"
refer to thehewlst e NokRG Ehaldhgie ke tPRdi \AdtRM " pararicaliansof as they are
shown i n t'RgrikbgilepefeHOYRNE tontdct ibaisBas) bYdRPSShBIVEI LD Rifafigbhgs cont act
base 10 not hori zgnt ally as_shown, but in_aqther ali gn,ment s, bparticularly
verti cal | y€Y @r¢ ShWELnFEESigHTes 1 BOMeVRI 1 1S CoRIRPLSHP KU 3TaREE thE be

ar ch- shapedntas biﬁ]?V\m nbtlhotiaodmalllqmsrsmﬁ/ﬂﬂbusm btradr angrivh@hte, particularly
two, proj I C . into contact W 1n 3
successi vggﬁ'a‘g%ﬁé’%‘g%iﬁgg&iﬁ %%?r%o%%bﬁlégﬁqgﬁn}ﬁ'g ‘fodﬁaﬁ @'&f‘ﬁzﬁ?&m &tion of
cont act bbadecB3shiEpsy, teaksdovl, dus. tollte Therughatped snthasosiittimde, of t he

L-shaped $BKHiAga@ B g?&r%%l@g?ﬁ% bp de2 ChhbRY HibbD SLLGHENGS, LoyBcOWis, 10, and

the sane al so applies r figures nd 16. is

The L- shapét-spHccagsiseln and g defireq shidingt mesionng the 'peoisedipal disecdon

hori zont abf seatdcemiZ$e ankiidealad ®eBéNg end section 29 that curves
vertically fromhorizontal section 28 towards contacting plane 40. The

vertical end section 29 may protrude towards contacting plane 40 at any
ar bi tr ar i Tipe @hgbe.arthpositoh zdthall -sleapedepBBgreayn 9 exémptdre deeadbag pl ane

of the coptac i . The i e section. onprises a spring
end 45 at 0\{1%s'teffégezr&rgn%g%%&fhlldcj’harﬁéﬁ%lg%émoggp hagj%ehlegrc%fr%ﬁﬁﬁgr}&)ﬁﬁ%eesnts are
cont act ed11Thé, dentldctlSsrd h§. 16 is term nated on the contacting side by

the spring end 45. The spring end 45 conprises two inclined planes 34, 35
and the contact bl ade 33, i% garticular t he sprigg_end 45 may consi st of
t

the twb i hefilnepPBhERMRS 257 40 QT 58S SRATAHSREHIR dbtis BPREMEIses a
Al t er nat i Meti¥ontahee&idr 28 HROHEYN RSO gEHPEESRPDbYhaneLHRE! Vd1eida ) ane or
mor e thane Lo, | 0chined pLanes- o 112aS OBhACk: SPhlAg 4d P2 L d g ar ea of the
contact birgHE"SFZYRE SERHYA P
section 29 may protrude towards contacting plane 40 at any arbitrarily
angle. The horizontal section 28 may lie in the bending plane of the contact
20 spring 16. The vertical end section 29 comprises a spring end 45 at its free
end by which the pins of the electronic components are contacted. The
contact spring 16 is terminated on the contacting side by the spring end 45.
The spring end 45 comprises two inclined planes 34, 35 and the contact
blade 33, in particular the spring end 45 may consist of the two inclined
25 pianes 34 and 35 and the contact blade 33. Alternatively, the spring end
may also comprise only one inciined plane or more than two inclined planes.
The contact spring tip 42 is the area of the contact biade 33 that extends
farthest toward the eiectronic component to be contacted. The inclined
surface 34, 35 of the spring end is defined by a first principal axis 49 and a
30 second principal axis 47. The first principal axis 47 of the inclined surface
34, 35 extends parallel to the longitudinal centre plane of the contact blade
33 and intersects the second principal axis 49 at a right angle, wherein the
second principal axis 49 is inclined towards spring tip 42 from the vertical
end section. The longitudinal centre plane of the contact blade 33 and the
35 second principal axis 49 form an angle /2 that may be in a range from 0°
to 88°. Thus when they are designed symmetrically about the longitudinal
centre plane of the contact blade 33, opposing inclined surfaces 34, 35 of



farthest toward the el ectronic conponent to be contacted. The inclined
surface 34, 35 of the spring end is defined by a first principal axis 49
and a 30second principal axis 47. The first principal axis 47 of the
inclined surface 34, 35 extends parallel to the longitudinal centre plane
of the contact blade 33 and intersects {she second principal axis 49 at a
right angle, wherein the second principal axis 49 is inclined towards
spring tip 42 fromthe vertical end section. The |ongitudinal centre plane
of the consp®lg bhdde 88mand arnwe babyvset Ofdamd |1|T@Ppalcc@>dn$gt§19tﬁ@rsﬁia;§él angl e

6/ 2 that n@yth%e%ﬁoﬂl]wé‘eharlﬁ%gn'faryoﬁé 985#@0&? 0 E@uﬁd%g n?éﬁﬁ\ﬁw%rgﬁ{ gBEge 33,

symetrically a ngi't udi nal cen
opposi ng |W%WFW@§1§UﬁFQ@%§4835fBEYOﬁryybﬂMﬁgaende45ngexn1an angl e between 0
and 176. Accordingly, the shape of the spring end 45 nay be described to be

ridged ro wherel the s s.of _inclined surfaces 34, 35 may vary within
a wde ran(ée POTH &3¢ Hb"fdl %E'If?‘prf’édyétﬁ? Fsalse hawe gifferans enplaseratitifestent

angldes r el thei ipagh:odmlaecémglptiiand&,rﬁd tmrth@eccms%ﬂﬁztto‘irpnéé?@ho% he rﬁ%ér‘-r uction
need not LLOL - | . th centre plane

i nclined %’% Eﬁé@{%@?%eg%ﬁ%’g‘ggﬁ r?lpé he uﬁé”?i"i'esdt Stﬁ'rf??f’gﬁﬁaﬁsdﬁl s 47
and the sef@@rvfﬂxmﬂ nﬂilfb‘ett tm(rflsstél@rrm;balrwaa Qhagenhemecpharmlr{cqulimqg ncl i ned
surface 349 38find ﬁé/ﬂg%ﬁtxﬁﬁﬁl%ny’cﬁ tﬂwgtlﬁaﬂ%ﬁ Akl a0e » tf%i&@ﬁ@ %gg/éﬁ%een

condi tions or conpris es” asS are sati
descri'ed tFBEeW%!tP'ﬁﬂ%Isﬁﬁéﬁe%ﬂ?q é@@@ @md!‘egns o q@mnnzﬂml tiwe, sarhe first

princi pal rextigeddsand dabierise aeicthHrd Bééarﬁ)@eséﬁhéd I‘%ﬁrc g%@fggg&ejc}jgedSS or

surf aces as t ent case

the two o%’m#s IPrRﬂ"Fﬁg’&f‘sﬁﬁ é’é’%?r p@@’ﬁ%ﬁ%@”%“@%éﬁ@omﬁ prineipghaKisy end
45 that tdPemayfooanhtifdineer surdadesel] 3R ebitangaftd. owar ds contact bl ade 33.
Additionally, the contact blade has an el ongate and convex shape wherein
the direction of the contact blade 33 deviates at nost +/- 30, at nost +/ -
20, atisodh ary-cazelthe tnclined atrfaiel 34t 3t off he bwsay Bord rafhklde bendi ng

pl ane of tsbﬁ”a@@:{‘gécésstﬂ—:rﬁnréga %ﬁa@é %’?Qh% tsf:}yﬁl%téréc? etg\%tt\%:?%rs éngila’i#:gtl ng

second pri nci pal axi s an an

pl ane 40. VPWQ%@”F?D%@LCUQQQ%H%W%%@” pelebliagel 3 holidditivhalbe 3% c@Ba6t t hus
forms a rpprideshapes csardare AR dhatades whr-BRanedive dc%FHrPéPtrR{ oery

poi nted, wh t ontact bl ade 33,i onvex. I n addition e cont act
bl ade 33 ﬁ%& g@@‘%n gldgﬁ ER A RATFe™ n§? eBVBIASE cial- ) @t wPsWwH hat may be
al i gned paPal drehot at bhetHatrditagapl Bnérof theeh@haiasdbi Ak E6ntact

spring 16 along its entire length.

The inclined, second principal axis 49 forms an angle from 2° to 90° with
the contacting piane 40. In the most extreme cases, the inclined surface 34,

25 35 thus forms a roof-shaped spring end 45 that is formed very obtuse or
very pointed, wherein the contact blade 33 is convex. In addition, the
contact blade 33 may have an eiongated shape in the vertical plan view that
may be aiigned parallel to the bending plane of the contact spring 16.

st Figure 11 shows the L-shaped spring arm 27 of the contact spring 16
according to a second embodiment, in which a longer area of the contact
biade 33 is of uniform thickness. The inclined surfaces 34, 25 are formed
concave, so that a longer area of the contact biade 33 is of uniform
thickness. In this case, angle B may be very small, and in some cases may

33 even be of negative value. Correspondingly, angle a may be very large, and
have an absolute value greater than 90°.



30Fi gure 11 shows the L-shaped spring arm 27 of the contact spring 16
according to a second enbodinent, in which a |onger area of the contact
bl ade 33 is of uniformthickness. The inclined surfaces 34, 35 are forned
concave, so that a longer area of the contact blade 33 is of uniform

thickness. In this case, angle p may bezvery small, and in sone cases nmay
35even be of negative value. Correspondingly, angle a may be very | arge,
and have an absolute value greater than 90. - 12 - Figure 12 shows the

L- shaped dp@iieglashres the i-Reaperhsaung v A dfsthecewrtdchgpting 46t hird
enbodi mentacchriiMbiss Qﬂweﬁ}bﬁmﬁbnarJﬁ%ﬁﬁchtmycep@ﬁ@&tar@ba&eché%dn%a&f

uni form t hi ckness. I n this case, have very | arge values, and in
the extrerr@dase Fs “é’éforfé‘r%@dﬁ'éesﬁ ) t@ér%@pé’ﬁ&%&lfvaygﬁ\@l‘éﬂr& ﬁﬂﬁ‘ be very
smal |, anddhae s ialbsel astteeval cigel eag dsharg® asl IWENIGoreas yact bl ade

33 becones ch bro der t owar e nds.

oo oo e BiBe B ey HRR Tt AR et ot \@ﬁ%@&“@e §ctf te s
accordinQCBeeacmvBCthmd&ﬁﬁﬁbﬂewmesrhedlﬁrommarUBmmKBdmehhaﬂe 33 is created
when inclined surfaces 34, 35 have a convex shape and extend towards
contact blade 33 in such manner that the inclined surfaces 34, 35 neet in
the mi ddl &igirethesporathel-shepachardes apradlktissconset §orisg it iows t he

L- shaped $pebng f@e“rﬂé@fcoﬂt&‘?rm@@é 3304 dRed Wt @f&uﬁﬁaédqwoamiﬁd;@ gt actt |
odl nen n

bl ade 33 nd a steeF éﬂjc ggex curvat re ac or %ﬁ to

this d&se INERR COMACE REAf SOy fRcERated W ”S fr&8 heS3aa¥S Ray as shown

in ];]I guLecfhﬁveﬂ'bBa;ﬁb hhermeed itswhad com@ct ]chéﬂdheﬂsg aglﬁufcaQﬂénﬁéﬁ g th@Wa[)f'Sd

eac ot her e di. i en Oco ct ade
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the L-shap&d spring armof the contact spring with rrultlple paral | el

contact bl ades according to a sixth enbodinent. In this case, convex

contact bl ades 33 extend in the sane direction and in the sane bendi ng
pl ane,’s i . EIGUAAA $eaws 8he heshemadzoning agecefli dRopBGSPring wishiandgnearty 27.

formed contact blade 33 and a steeply convex curvature according to a fifth

embodiment. In this case, the inclined surfaces 34, 35 may be shaped the

same way as shown in figure 13, The difference is that the inclined surfaces

extend towards each other more steeply in the direction of the ends of the
20 contact blade 33, so that the contact blade 33 is more steeply curved.

Figure 15 shows the L-shaped spring arm of the contact spring with multiple
parallel contact blades according to a sixth embodiment. In this case,
convex contact blages 33 extend in the same direction and in the same

25 bending plane, l.e. parallel to the horizontal section 28 of the spring arm

27.

Figure 16 shows the L-shaped spring arm of the contact spring with a spring

end in the shape of a ridged roof according to a seventh embodiment. The
36 tongitudinal centre plane of the contact blade 33 may represent, for a

ridged roofed shaped end spring 45, the plane that extends at the lateral

upper end of the spring end 45 and perpendicularly to the contact plane. In

addition, the contact blade 33 located on the said lateral upper end of the

spring end may also be convex in shape and extend in the direction of the
35 bending plane of the spring arm.



Figure 16 shows the L-shaped spring armof the contact spring with a spring
end in the shape of a ridged roof according to a seventh enbodi nent. The
30l ongi tudi nal centre plane of the contact blade 33 may represent, for a
ri dged roofed shaped end spring 45, the plane that extends at the |ateral
upper end of the spring end 45 and perpgndicularly to the contact plane. In
addition, the contact blade 33 |ocated on the said | ateral upper end of the
spring end may al so be convex in shape and extend in the direction of the
35bendi ng Thieafodionfing kergsriondefinarcertain@rmsTHeatf mwielycwpply peetivdsriy dodef | ne
certain t t apply particularly for figures 10 to 16. The contact
pl ane 40 ﬁ%GFEQHgiFﬁﬂzd as the plane fornmed by the contact spring tips 42.
The contacting plane or contact plane may al so be defined as the plane that

is formed wetdf&ftabwpfrah@ APAL be TFinRE dd e 6%@rfo%éd1§y @ﬁ@%oﬁte&ft
el ectroni c_conpone duri Fﬁ t he contactin ordingly the

05 £ o
cont acti ngPEANPY 82 JBF CANFICHTG REEDy SHEAEF PIRIEE o RS TEhes
el ect roni ¢he gipantmit i8Gorraedetrends, tiar abhitelt whtihgtthss pRiordypele pinare of

t he el ect r?%'iect Omgoﬁ@tof%%r’%g%@Haé?ﬁeﬁﬂé%%égﬁg%@ t_i on. The bending

pl ane of Contac Spri I'he hat is
perpendi cul ar to contacting plane 40. Furthernore, the bending plane of the

15cont act é%easdmgc%%@vabn%&w ppaee{eogr%% Ngsﬁomteg‘ 5{1%@ ﬁigg. af H}Fe gt away

13 which n%&t ntact spri n% t Spring
(16) fior EORCIRIATUUC EPERANEHT Sl Sipofiends Perwiel with the prmcspal p!ane of

the electronic component 30 during the contacting operation.

The bending plane of contact spring 16 may be defined as the plane that is
perpendicular to contacting plane 4G. Furthermore, the bending plane of the

15 contact spring 16 may extend perpendicufarly to the sides of the cutaway
13 which clamps contact spring 16,



particularly 1Cs, wherein the contact spring (16) conprises an el ongate
spring arm (27), the free end of which conprises an el ongate contact bl ade
(33), on which a pin (3) of a conponent (30) may be placed, wherein the
spring arm (27) is displaceable in a predefined bending pl ane, b%UtFJﬂe
novenent of the conponent (30) in the-flded directi on, wher ei n“’(f €

| ongi tudi nal centre plane (37) of the contact blade (33) is arranged at an
angl e of at nost +/-300, particul arkty Pahmelkl el, to the bendi ng pl ane of the
spring arm (27), and that the spring arm (27) is constructed in such nmanner
that, when the pin (3) is pressed on, the contact blade (33) noves in a

di recti on whi clCathtédtesgirfg Oho ) fuer doeedctiiig elertramiototipeneanpo®@Ent (30) in
such a way tha tyact 3 i : in.(3), wherein
the contact b}paagﬁ Eé@? I?%’ @ﬁ\?gel@ @%réoarﬁg{:tfe%;@éa?gg)rw@ﬁ!s{@g E@ength and
wherei n the w @anasresRengontade’ bl deerea3ndi of whichawenpriges 88 mddl e area

than in its eneiHRRAS coAtadIEAEYISPrémanicdbl @k (8h ¥ domphRESE mdhe
b ¢

cont act bl adecgﬁS) is. arranged in_the mddle gﬁ the free end of the spring
arm (27). 3. COMARE AT iaen b SRUNBEITHE? b BdiaPiRgeePSi s wher oi n
the contact bl adeddf3®)d bendingvedné bytthe hovenehtaf theadnoy@ieritt@o)emgt h. 4.
Conact Sri 19 IBle pLELALT b e urillBial b BF S0P BBl 3Pl ) Do 2
wherein the coﬁ@@f@ctgﬂm(i{@g&s dasnget shpacgené af 40)stt hAt30as a wi dt h

b2) of at nos ; ids ] AL, ] at npost
((). 0%9 mm at | tsb\?mp%&g?%?ﬁ?@ﬁmc}é‘%? g@?'%ggf?ﬁé O(f%g)g %fr??fg? %’Jl?]r%((g%’vﬁi? ein the
length (1) of E ©ERHEY 28R 2740 CBUETURISHACR SUe FrRnesyhahivihen i s 0. 05
Irmn to oa;S lmﬂthdvmm is drégieﬂo]cﬁ?ptﬂ?]cacbmfalt@t ib{ftg:ibel( 4%3) m;og@bahr@ ciireé“ehﬁdeitn t he
ongi tudi nal centre,pl an cont a ade arranged at an
anglge of at mo¥ 'C.Dléflg’!&’j??@&?tt?’ﬁﬁ?gﬁ '%@Paﬂ%éf“? IR HE eer?csﬂ)ria PCHfe of the
spring arm (27yvayS$hebthacontsutibhedd 183) fiftsladony the wier8) nwhbeeih ahgi t udi nal

I : i d I f at
centre plane (Sfipl o eonlachibbads: (PRhghs Atk maedAyag andl e of 2

rallel, endi ng pl an

: I 0T _spring arm
(27). 9. Cont a¢DeEgiPithg V(*ﬁgy obfthe cankact blagref 3B hist wr@wmamtswmge(ss) i's
continuously cadesehannindts @AY &FedBNNET .

2. Contact spring (16) of claim 1, wherein the contact blade (33) is
arranged in the middle of the free end of the spring arm (27).

3. Contact spring (16) of any of the preceding claims, wherein the
contact biade (33) is curved in the form of an arch over its length.

4. Contact spring (16) of claim 1 or 2, wherein the contact blade (33)
has a corrugated form along its iength.

5. Contact spring (16} of claim 1, wherein the contact biade (33) has a
contact zone (40) that has a width (b,) of at most 0.06 mm at its
narrowest point, and a width (b;) of at most 0.09 mm at its widest
paint.

6. Contact spring (16) of claim 5, wherein the length (1) of the contact
zone (40) over which the pin (3) shifts is 0,05 mm to 0.15 mm.



10. Contact spring (16) of claim11, wherein the contact spring (16)
conprises a spring end (45) that conprises an inclined surface (34, 35) and
the contact blade (33). 11. Contact spring (16) of claim 10, wherein the
spring end (45) consists of one, two or nore inclined surfaces {3#,.F35) and
the contact blade (33). 12. Contact sprPng (16) of claim 11, wherein the

I nclined surface (34, 35) conprises a first principal axis (49) t hat

inclines fyom g gﬁé&ﬂ Q@Jmfg%fﬁﬂ:ﬂaﬂﬂ {,29heintthe iérﬁ’éft&@nﬁfﬁér(t?@plér?é ative

to a spring tip ont act srln the inclined surface
(34, 35) corrpr|(§ Oét?,%@@ﬁﬁﬁcﬁ A Aes 53 "g' %ﬂ%‘ attr?é‘ta”%' gdrdendrtul ar to

the first principaboayhaidddly gadale@xtmﬂ& penainlgedlahe oftaelspigigt arehh nal
centre plane (3(27 of the contact blade (33). 13. Contact base (10)
conprising a pl §1|ty of contact springs (16) of clains 1 to 12.

8. Contact spring (16) of claim 1, wherein the longitudinal centre plane
(37) of the contact blade (33) is arranged at an angie of at most
+/-100, particularly parallel, to the bending plane of the spring arm

(27).

9. Contact spring (16) of claim 1, wherein the contact blade (33} is
continuously curved in a convex manner.

10. Contact spring (16) of claim 1, wherein the contact spring (16)
comprises a spring end (45) that comprises an inclined surface (34,

35) and the contact blade (33).

11. Contact spring (16) of claim 10, wherein the spring end (45) consists
of one, two or more inclined surfaces (34, 35) and the contact blade

(33).

12. Contact spring (16) of claim 11, wherein the inclined surface (34, 35)
comprises a first principal axis (49) that inclines from a vertical end
section (29) of the spring arm (27) relative to a spring tip (42) of the
contact spring {16), and the inclined surface (34, 35) comprises a
second principal axis (47) that is perpendicular to the first principal
axis (49) and extends parallel to the longitudinal centre plane (37) of
the contact blade (33).

13. Contact base (10) comprising a piurality of contact springs (16) of
claims 1 to 12.



