-1 - ACONTACT SPRING FOR A TESTING BASE FOR THE HIGH CURRENT TESTING OF AN
ELECTRONIC COMPONENT 10Field of the invention The invention relates to a contact spring for a
testing base for the current testing, in particular high current testing, of an electronic component in
accordance with the preamble of Claim 1 and a testing base in accordance 15with the preamble of
Claim 4. Art Background 20Electronic components are usually subjected to certain tests in order to
check their electrical functions. For this purpose a plurality of possible options have become known.
For example the electronic components can be tested on the substrate before they are individualised.
Or a carrier is provided on which a multiplicity of the electronic components are attached. 25 The
carrier or substrate is then transferred to a so-called handler. The handler normally comprises a
stationary testing Head, with-which a-simifarly stationary testing-base s connected: “The carrier or
substrate isgcqurgtelyroesitioned relativg iQ the teting\baspe: 4 testingase gan pe psgck which
30makes contact with and tests all the electronic compaonents at the sarge;imE,Nor only certain groups

of components are tdstécFat thé Sathe teRR EN.T TESTING
5

ELECTRONIC COMPONENT

10 Field of the invention

The invention relates to a contact spring for a testing base for the current
testing, in particular high current testing, of an electronic component in
accordance with the preamble of Claim 1 and a testing base in accordance

15 with the preamble of Claim 4.

Art Background

20  Electronic components are usually subjected to certain tests in order to
check their electrical functions. For this purpose a plurality of possible
options have become known. For example the electronic components can be
tested on the substrate before they are individualised. Or a carrier is
provided on which a multiplicity of the electronic components are attached.

25
The carrier or substrate is then transferred to a so-called handler. The
handler normally comprises a stationary testing head, with which a similarly
stationary testing base is connected. The carrier or substrate is accurately
positioned relative to the testing base. A testing base can be used, which

30 makes contact with and tests all the electronic components at the same

time, or only certain groups of components are tested at the same time, or



each component is even tested individually. If not all the electronic components are tested at the same
time the carrier or substrate must be repositioned after each step in the test. 5In certain cases,
however, electronic modules are also individually trans- ferred to a handler and are processed further
there individually. Here the individual components are inserted into a so-called nest and in the latter
are positioned relative to the testing base. 10Electrpnic components have become known that can
switch and conduct high currents. Such components are required, for example, in power supplies for
facilities with a high power demand, rapid switching intervals and the lowest possible losses. 15For the

high current SegtingrAbSHERR RIGSHBIGSOMRAPRAIIFSINERASSS B efiar usad thahpave two

contact springs for some of the contact surfaces of the electronic component with which contact is to

be made. HER®BRE &L BechAtARSSAAYS YEIG fo ATb|BEIhE LIEEERSRIEL6th BENERAS the switching

signal, andttba eihet seemsmtateppitHetedtrent to be switched. Since both contact springs make
contact with a single contact surface, they must be arranged relatively close to one another. On the

other hand they require a high current carrying capacity. Here therefore, the small building space that
is avaifablelis teainilicyath) Heveqeiresent for@ miatdter aizbelng asdliaigaeas/poasible with a

surface area being 25 (arge s passible forhidh cyreentcarnying. capacity and dead heat dissipation.
Contact springs of known art-are produ rom spring metal Sheet and accordingly have two equal
lateral facewsdiriitie aheio thickmests is myaryartiedei 30z enstant | Eldertbitkared S ot treel spdmgametal sheet

is depende, 5%%@@84]3%?@&%%&{@89 iﬁé@%(?e and the size of the contact surfaces of the - 3 -

electronic component. In electronic components with very many, small contact surfaces located close
together accordingly contact springs with a low thickness must be used, since otherwise the contact

Springg ar g AHfeRYHER MY IH A BeBmANAHaHPENRUG £ LGN e ANiRE eBRANAther.

high currents. Such components are required, for example, in power
supplies for facilities with a high power demand, rapid switching intervals

and the lowest possible losses.

15  For the high current testing of such an electronic component testing bases
are often used that have two contact springs for some of the contact
surfaces of the electronic component with which contact is to be made. Here
one of the contact springs serves to subject the electronic component to the
switching signal, and the other serves to supply the current to be switched.

20
Since both contact springs make contact with a single contact surface, they
must be arranged relatively close to one another. On the other hand they
require a high current carrying capacity. Here therefore, the small building
space that is available is in conflict with the requirement for a diameter

25 being as large as possible with a surface area being as large as possible for

high current carrying capacity and good heat dissipation.

Contact springs of known art are produced from spring metal sheet and
accordingly have two equal lateral faces, while their thickness is everywhere
30 constant. The thickness of the spring metal sheet is dependent in particular

on the separation distance and the size of the contact surfaces of the



5As a result of the conflicting requirements of size and current carrying capacity conventional contact
springs for the high current testing of elec- tronic components with many contact surfaces located
close together in particular usually have only a low service life. 10 The spring force of the contact
springs is determined on the one hand by their material thickness and on the other hand by the
minimum thickness of the spring arm. Since the spging force should always be approximately
dimensioned to be the same, in the case of contact springs with a greater material thickness the said
minimum thickness of the spring arm is chosen 15to be smaller than in the case of contact springs with

a lesser matruigtdhickngss o ProRlemdnaiindeHies s tvartiondsthakal,canfigyring a contact

spring for a testin% base for the current testing, in particular high current 20 testing, of an electronic

componenC VA HRHTRESR IR fifk P Bre"RERTAG SRRy LAy HeTRARAEARERRS MIENR conflicting
requirementsy kHIdrerasreradesiiNgReasesinde berwaaied fhe puineresotiaccoatiedating the
inventive corgj:}a&}spriags. chiu mﬂ%r of the gnvention Ir{l@:cordance with the invention this problem
s solved by AN 28 AHILPLIRS 2101RG BRloHP el AaHREEANS, FRGERRSular high
30currént téstimgest Aroéldetronitficorimaonemt vatin eéme Sedtaias ah Claumrdnamdrryina testing base with
the features_of Claim 4, Further details and advant of the invention ensue fr he dependent
claime, In SR N A B et S B MG T FEs relee:

tronic components with many contact surfaces located close together in

particular usually have only a low service life.

10  The spring force of the contact springs is determined on the one hand by
their material thickness and on the other hand by the minimum thickness of
the spring arm. Since the spring force should always be approximately
dimensioned to be the same, in the case of contact springs with a greater
material thickness the said minimum thickness of the spring arm is chosen

15 to be smaller than in the case of contact springs with a lesser material

thickness.

The problem that underlies the invention is that of configuring a contact
spring for a testing base for the current testing, in particular high current
20  testing, of an electronic component, such that the service life of the contact
spring can be lengthened despite the conflicting requirements. Furthermore
a testing base is to be created for purposes of accommodating the inventive

contact springs.

25

Summary of the Invention

In accordance with the invention this problem is solved by means of a
contact spring for a testing base for the current testing, in particular high

30 current testing, of an electronic component with the features of Claim 1 and



5spring for a testing base for the current testing, in particular high current testing, of an electronic
component is provided, which contact spring is produced from a spring metal sheet of a predetermined
thickness and possesses two, in particular identical, opposing lateral faces, and comprises one spring
arm and one testing arm with a testing tip, wherein the testing 10arm forms an angle with the spring
arm, which enables the testing tip to be positioned g@n a contact surface of the electronic component
running approximately parallel to the spring arm, by means of a relative movement between the testing
base and the electronic component, wherein the geometry of the lateral faces fulfils the following

conditions: 4 5ea gy ensienatthendistancedebress i stppipanfbafecand RQtisRjdeast 2.3 times

a length the first point is located on the boundary line of the lateral face facing towards the electronic
component®GHFCEMPRERS £BRUEHERM Shetde BRI G BEimes to 5 times, in particular 4 times,
the length 20 the first point forms the apex of an angle in a range between 120 and 1500, in particular
of a 135 angle, the one leg af which extends in the direction of the relative movement between the
testing bagga%c r@%ﬂf&%’ﬁgé 8&%@3%&%%@%@8@%&%@%&%?& arf@H@dther leg of
which éuts $hpeibgUfodarytdisitnaf Hestaferattaca faemgtastydram shetrledranigrcempenent at the

second poip S{ﬂiqleng@ncg(erggponds to thg minimum thi%Ién ss.af F‘hg S@rin%armh as viewed in the

direction of the'r étcl)ve movement betwe nrt]éagtlnla BaeY'GhR ’evlvehc' ronic Component Sowith such a

contact springdecedeirgnhe semiing fifetel tlzeedrfiet speithefeemibedignificaesly terdjthened. -5 The
; ) 0 of : ) end .
comtactcay b8 SS9 5 RSPIEHN AEELINS SEIRAOIENs ool o s

Here there are applications in which a relative _ _ or a short tim {tthe contact
spring heat@N$SRiiparacllarier Mesteapplicationy Whichasiae tha Whgrelnrdr casiding a noticeable

heating of the:featact %‘P(ié‘ﬁ%]@"vmhem‘?ir%} least WGeinardanalcfatepmpis 88C).

examples of embodiment of the invention ar%)artlcufarly advantageous. 10In accordance with one

example ofPSFILORELANR FRMRAR FidhaFR Mlikhs electronic component running approx-

imately parallel to the spring arm, by means of a relative movement
between the testing base and the electronic component, wherein the
geometry of the lateral faces fulfils the following conditions:
15 e adimension of the distance between a first point and a second point is
at least 2.3 times a length
» the first point is located on the boundary line of the lateral face facing
towards the electronic component, and comprises a distance from the
testing tip of 3 times to 5 times, in particular 4 times, the length
20 e the first point forms the apex of an angle in a range between 120° and
150°, in particular of a 135° angle, the one leg of which extends in the
direction of the relative movement between the testing base and the
electronic component towards the electronic component, and the other
leg of which cuts the boundary line of the lateral face facing away from
25 the electronic component at the second point
e the length corresponds to the minimum thickness of the spring arm, as
viewed in the direction of the relative movement between testing base

and electronic component.

30 With such a contact spring geometry the service life of the contact spring

can be significantly lengthened.



faces of a spring can be identical (i.e. upper and lower sides are congruent). Although such a spring
can be produced particularly beneficially, a geometry with non-congruent lateral faces is also possible.
15 According to a preferred example of embodiment the geometry of the lateral faces of the contact
spring fulfils the following conditions: the dimension L of the distance between a point Po and a point
Pu is at least 2.3 times the length L1 the point Rosis located on the boundary line of the lateral face
facing 20towards the electronic component, and comprises a distance from the testing tip of 4 times Li
the point Po forms the apex of a 135 angle, the one leg of which extends in the direction of the relative
movement between the testing base and the electronic component towards the electronic component,
and the oth[@lr le ich thtst e boundar Iine% e lateral face facing away from the electronic

of w of t a
Compomont BERB LA A1 e Bl e e B B e o7 AT SOMB S e arm. s
viewed in therdbeationafdt e ealatrrediesemeletbdivereratizedpptingtase iand biehadectronic

component .. ) dAsTicalan of e Nacy ARG 113 2 deSUnA2m At i arm in terms of
shape is not Immédiately possible for all contact springs, ‘since the testing arm ahd tife spring arm
often Mergedats vpe BnpaidiowigTdior & okser apmdianiontse widivigatehoaohigsreforeshé understood

in functionel 73 dNlssiagie i saHiestiRdsinG o i (s pasiienshpnuihs:qaaigot surface of

the electronic component and is subjecied to practically no elastic deformation; in contrast the spring
arm is elastiedffy HeRARREHIas ehciPEsHRBIEMABE AN EXTEVEEERKEME PLiBIRIEATSHMPe as soon as

the contacthetwesh taetipgrin aiad caiashstdasa<of the electronic component 10is released once
again. The contact spring is produced from a spring metal sheet and thus possesses the same

thickness everywhere. Here the actual testing tip can form the only exception; this can be
apprapriately shespérieck Witheosideyigmmbtbe dbspieann enththentestitgratimed stsfate ensues

with a punctiform tip and_ a bulge in the region connecting th ring arm and testing arm, As already
explained LTFE ARG RAGPELEST Bt Hn FRRAICRRGSO B e S5t Sl RS on the
material thigkhess ofdhehcardpdhgpeag,be produced particularly beneficially, a geometry

with non-congruent lateral faces is also possible.

15  According to a preferred example of embodiment the geometry of the
lateral faces of the contact spring fulfils the following conditions:
o the dimension L of the distance between a point Po and a point Pu is at
least 2.3 times the length L1
s the point Po is located on the boundary line of the lateral face facing
20 towards the electronic component, and comprises a distance from the
testing tip of 4 times L1
e the point Po forms the apex of a 135° angle, the one leg of which
extends in the direction of the relative movement between the testing
base and the electronic component towards the electronic component,
25 and the other leg of which cuts the boundary line of the lateral face fac-
ing away from the electronic component at the point Pu
e the length L1 corresponds to the minimum thickness of the spring arm,
as viewed in the direction of the relative movement between the testing
base and the electronic component.
30



20since the spring force with which the testing tip is pressed onto the contact surface of the electronic
component must always be of approximately the same magnitude. This means that the current
carrying capacity of a contact spring with a shorter length Li by virtue of its higher material thickness is
normally higher than the current carrying capacity of a contact spring with a 25longer length Li, since
the contact spring with the longer length Li has a lower material thickness. Since the length Li of the
minimum thickness of the spring arm is accordingly directly related to the current carrying capacity of
the contact spring, 30 this parameter has been used as a base parameter for the inventive teaching. -

7 - The dimansigss|sifnibie gistapcaResvesprihgaies %%@%&B%Pﬂ%&é%@ﬁfﬁﬁavm {gr the size

of the lateral faces of the contact spring at a certain distance from the testing tip. The specified

dimension L'$6 & URAREd SHEtWEERHEERIMPOS BRIE R SoimoptagEmmsE a8 eviRaRdEEthermal

capaci- ty, agngsleesiQperigsind g reRFNSe MRIYGA thesraakcanasiyy Wb ig Recessary for an
increased current_car%r% cﬁgacit , cannot be set directly at the tip of the contact spring, since here
0

the space coftraifes ISR S BHRRPME hRESE AR PG HAS TR SR Er) SHG8BAIso not be
placed &t a teontargehdistaivegfcom thertéstinp dipe sieg therevHieauld prditprviderasmall effect. An
excellent cocrgag i%% gtcwegfntﬁheg? rec uiri%mgpgs (?,?S r&rovedi to be a %lséa ce of the iphanced
thermal capatity fror theteSting T that 15 cor eSSt T a0 fimdRIfes n%ﬂ?[%tl’?ﬁ Yninimum
thickness ohthelggtingdaformation; in contrast the spring arm is elastically deformed as

each contact is made and moves back into its original shape as soon as the

contact between testing tip and contact surface of the electronic component

10 is released once again.

The contact spring is produced from a spring metal sheet and thus possess-

es the same thickness everywhere. Here the actual testing tip can form the

only exception; this can be appropriately chamfered. In the side view of the
15 spring arm and the testing arm a surface ensues with a punctiform tip and a

bulge in the region connecting the spring arm and testing arm.

As already explained earlier above, the length L1 of the minimum thickness

of the spring arm depends on the material thickness of the contact spring,
20  since the spring force with which the testing tip is pressed onto the contact

surface of the electronic component must always be of approximately the

same magnitude. This means that the current carrying capacity of a contact

spring with a shorter length L1 by virtue of its higher material thickness is

normally higher than the current carrying capacity of a contact spring with a
25  longer length L1, since the contact spring with the longer length L1 has a

lower material thickness.

Since the length L1 of the minimum thickness of the spring arm is accord-
ingly directly related to the current carrying capacity of the contact spring,

30 this parameter has been used as a base parameter for the inventive teach-

ing.



The spring arm of the contact spring must be free so as to permit an elastic deformation of the spring
arm if the testing tip is pressed onto the contact 20surfaces of the electronic component. In order that
a stable and accurately positioned electrical connection of the contact spring with the testing base is
nevertheless ensured, the spring arm of the contact spring comprises on its side facing away from the
testing arm a mounting region, with which it is anchored in the testing base. 25 The contact springs are
usually mounted in plastic. Since plastic possesses a lower thermal stability than metal, care must be
taken to ensure that the temperatures of the contact springs in their mounting region do not exceed a
critical temperature. The surface area of the contact springs is therefore 30preferably increased in their
mounting regi%n._ To this end the lateral faces 8 of the spring arm of the contact spring comprise a

widening in't &dfioh rariantRLEHNSE NAthss RS £ 38 B EvAdRAIRSrRHERIRh current

testing of am eletirerfisrognaparen; widhtesting aase bringsdhesceriaaisgoithe @legiranic component
' ose the testing base has a

into an elecfrically canducting connection with contact springs. For this pur

multiplicity ‘Ffﬁ@?ﬁv%ﬁmethgﬁfa%f%%ﬁ%s\?[%ﬂé%?é%ﬁ%%ig@%%bq{éh?& teSRF At be subjected
to botls swimtﬁwgéhﬁ)srgmal_sian@calaodctfyimemm'ents ctim_etrwe &0 lwmswﬁc@edhaﬂdwﬂne;awmg currents
must be measured. FO{ g{'ﬁ' eorurpos% {% {/\é/lrs oentacrt‘ SRQQ:%%HE’ a %ﬁcond gontact. ring are provided for

contacts of tHe CISCFoNic compone Rich Contact springs are arr%lrrqaa A e lateral faces

are in eachicasedssatydovithin ia pleased Sdmrenhickenimg afapaaitpuntngsediersef the spring arm

extends ing 8@1: & trp]éhﬁ i(S?(EH%n gﬁgai&ogg% d e \Y h s ing. In this
manner the fﬁllrst gﬁ? secon contactcsprings, rransg'e%ﬁ?rg23 pg{i%s,é) (?5# b%%%ltgvger%% ?:%os{esst?)]g)ether, and
nevertheles®aeh¥efHheir 70mounting region a surface area that enables good heat dissipation to

the 10

However, the enhanced thermal capacity must also not be placed at a too
large distance from the testing tip, since there it could only provide a small
effect. An excellent compromise between these requirements has proved to
be a distance of the enhanced thermal capacity from the testing tip that

15  corresponds to four times the length L1 of the minimum thickness of the

spring arm.

The spring arm of the contact spring must be free so as to permit an elastic
deformation of the spring arm if the testing tip is pressed onto the contact
20  surfaces of the electronic component. In order that a stable and accurately
positioned electrical connection of the contact spring with the testing base is
nevertheless ensured, the spring arm of the contact spring comprises on its
side facing away from the testing arm a mounting region, with which it is

anchored in the testing base.

The contact springs are usually mounted in plastic. Since plastic possesses a
lower thermal stability than metal, care must be taken to ensure that the
temperatures of the contact springs in their mounting region do not exceed
a critical temperature. The surface area of the contact springs is therefore

30 preferébly increased in their mounting region. To this end the lateral faces



testing base. The temperature of the contact springs in the mounting region, despite the close
arrangement in pairs, thus remains in a range that does not damage the mounting material. 75As a
result of the arrangement of the contact springs in pairs one above another and the location of the
testing tips very close together the lateral faces of the upper first contact spring cannot be increased
as much as the lateral faces of the lower second_cgntact spring. It is particularly advantageous if the
dimension L for the distance between the points Po and Pu in 30the case of the first upper contact
spring is at least 2.35 times the length - 9 - LI, and in the case of the second lower contact spring is at

least 2.75 Bmfetbfsr#ﬂ@gmﬂql of Fithshiadivigha featuresiand advrmagemofHbedayeities ensue from

the 5description of an example of embodiment, which is explained in more detail with the aid of the
figures. BGOSR AifionOMRCDIRIAY 10 Fig. 1 shows an inventive testing base in a perspective

view, Fig. 2 shows a section through the testing base, Fig. 3 shows the side view of a pair of contact
springs in accordance with . the inventign, which comprise an ypper first contact spring and a
Slower seadSd WAABEP SR SIS SHOTEUME 5 BT foriid of an electronic
5 component, which testing base brings the contacts of the electronic compo-
nent into an electrically conducting connection with contact springs. For this

purpose the testing base has a multiplicity of the inventive contact springs.

The electronic component to be tested must be subjected to both switching

10 signals and also to the currents that are to be switched, and the resulting
currents must be measured. For this purpose a first contact spring and a
second contact spring are provided for contacts of the electronic compo-
nent, which contact springs are arranged such that their lateral faces are in
each case located within a plane.

15
The thickening of the mounting region of the spring arm extends in each
case in the direction that is opposed to the respectively other contact
spring. In this manner the first and second contact springs, arranged in
pairs, can be built very close together, and nevertheless achieve in their

20  mounting region a surface area that enables good heat dissipation to the
testing base. The temperature of the contact springs in the mounting
region, despite the close arrangement in pairs, thus remains in a range that

does not damage the mounting material.

25  As a result of the arrangement of the contact springs in pairs one above
another and the location of the testing tips very close together the lateral
faces of the upper first contact spring cannot be increased as much as the
lateral faces of the lower second contact spring. It is particularly advanta-
geous if the dimension L for the distance between the points Po and Pu in

30  the case of the first upper contact spring is at least 2.35 times the length



mounting region, and Fig. 4 shows a side view of the testing arm in Fig. 3 without ancillary lines.
20Detailed Description The testing base 1 shown in Fig. 1 is provided for the testing of an electronic
component, which on one side possesses twelve contact surfaces on one of its lateral faces, and on
the other side three contact surfaces. Contact is made with the three contact surfaces on the one side
of the lateral face of the electronic component via e pairs of contact springs 3, 4, while the pairs of
contact springs 5, 6 for the twelve contact surfaces are provided on the other side of the lateral face of
the electronic component. Via the anchorages 2 the testing base is fixed in an accurate position on a
testing 30headdhatiis At shewahele-seddhaSHieertes Reriash BRUNGS3. 1457 6 takrthe form of
parts that are subject to wear, the testing base 1 is constructed such that it can be opened in a
relatively sﬁtﬁﬁll?ﬂ%?ﬁn‘ejr -and the contact springs 3, 4 and 5, 6 can be replaced without any difficulty. 5
The problems that have already been described above concerning current carrying capacity and
thermal stability of the contact springs apply in particular to the pairs of contact springs, 5, 6 that are
concentrated'inté ra'QSP;’/'ﬁW?e@%E%%é ﬁ%o‘:’?ﬁ%{%ﬂt?ﬁg%&%% f%\ﬁ?é‘&%rﬂ)mg%?ﬁoé%et aced 10so
far apart fraesorietootbe e thaktrey leaof rappiopeate lywshapedsydhithed o speaad sdiition is
necessary wi e pairs of, t springs 3, 4. The cross-section through the test base 1, as shown
in Fig. 2, is%ﬁgre oerclga ||d:n(|)ts;)etc:j;itgoqiﬁgJ ?%%‘lon that contains the pairs of contact springs 5, 6. The 15contact
springs 5 and 6 basically have a testing arm 5a, 6a and a spring arm 5b, 6h respectively. The
dimensions of the contact springs 5, 6, and the connection between the testing arm 5a, 6a and spring

arm 5b, 6b, are configured such that the contact spring 5 can be attached above the contact
Brief Description of the Drawing

10
Fig. 1 shows an inventive testing base in a perspective view,
Fig. 2 shows a section through the testing base,
Fig. 3 shows the side view of a pair of contact springs in accordance with
the invention, which comprise an upper first contact spring and a
15 lower second contact spring, from the testing tip through to the
mounting region, and
Fig. 4 shows a side view of the testing arm in Fig. 3 without ancillary lines.
20 Detailed Description

The testing base 1 shown in Fig. 1 is provided for the testing of an electron-
ic component, which on one side possesses twelve contact surfaces on one
of its lateral faces, and on the other side three contact surfaces. Contact is
25  made with the three contact surfaces on the one side of the lateral face of
the electronic component via the pairs of contact springs 3, 4, while the
pairs of contact springs 5, 6 for the twelve contact surfaces are provided on
the other side of the lateral face of the electronic component. Via the
anchorages 2 the testing base is fixed in an accurate position on a testing

30 head that is not shown here.



spring 6, but nevertheless the testing tips 5f, 6f are located at the same 70height, and can make
contact with the same contact surface of the electron- ic component. As already explained above the
differentiation between the testing arm 5a respectively 6a and the spring arm 5b respectively 6b is only
possible in 25functional terms. The task of the spring arm 5b respectively 6b is that of pressing the
testing tip 5f respectively 6f with a constant force_opto the contact surface of the electronic component,
and, after the contact surface has been removed, of moving the testing tip back into its original
position. The spring arm 5b respectively 6b is accordingly subjected to an elastic 30deformation. The

testing arm &3 respRotiyRba BRI Rotbs elasticallydelnrned it sopuRseR she,festing tip 5f

respectively 6f and is designed so as to position the latter accurately on the contact surface of the

electronic coWRIBReE. \WrRthdRiukertinsg Lile AR EEEUALRErAY O FB3pécG98IV8a the spring 5arm
Sb respectivgylineresi iHOLRE IR RLIRGTRUPTHRE [RIPESHYSYY 86riha8 MOoyNing segion Sc
respectively 6c¢ is here clamped between parts made from plastic that are not individually designated.
Since the h&aR RSSIBRIRIEH TR iR HifiSWht to be less than the heat dissipation into the ambient
air, thessurface area of the contact springs in this mounting 10region is increased. In order that the
distance of the two contact springs 5 and 6 from one another can nevertheless be kept small, any
widening of 6 CEORGUTR TS FEGin S S5 BMHSE BRBVGE iR AN EcHH Sy from the
respectivelyathgngotdaecyrimgd thermal stability of the contact springs apply in

particular to the pairs of contact springs 5, 6 that are concentrated into a

very limited space. In contrast, the pairs of contact springs 3, 4 are spaced

10 so far apart from one another that they can be appropriately shaped such

that no special solution is necessary with the pairs of contact springs 3, 4.

The cross-section through the test base 1, as shown in Fig. 2, is therefore
limited to the region that contains the pairs of contact springs 5, 6. The

15 contact springs 5 and 6 basically have a testing arm 5a, 6a and a spring
arm 5b, 6b respectively. The dimensions of the contact springs 5, 6, and
the connection between the testing arm 5a, 6a and spring arm 5b, 6b, are
configured such that the contact spring 5 can be attached above the contact
spring 6, but nevertheless the testing tips 5f, 6f are located at the same

20 bheight, and can make contact with the same contact surface of the electron-

ic component.

As already explained above the differentiation between the testing arm 5a
respectively 6a and the spring arm 5b respectively 6b is only possible in

25  functional terms. The task of the spring arm 5b respectively 6b is that of
pressing the testing tip 5f respectively 6f with a constant force onto the
contact surface of the electronic component, and, after the contact surface
has been removed, of moving the testing tip back into its original position.
The spring arm 5b respectively 6b is accordingly subjected to an elastic

30 deformation. The testing arm 5a respectively 6a should not be elastically

deformed. It comprises the testing tip 5f respectively 6f and is designed so



A connecting part 5d respectively 6d connects at right angles to the mounting 5c respectively 6c,
which connecting part has the task of providing an electrically conducting connection to the contacts
5e respectively 6e on the lower face of the test base 1. These contacts 5e, 6e are connected with
correspondingly shaped contact pieces in the testing head that is not shown 20 here. Via the contact
springs 5, 6 a low loss electrically conducting connection is implemented between the contact surfaces
of the electronic component and the testing head. =~ The exact configuration of the contact springs 5,
6 with the spring arms 5b, 256b and the testing arms 5a, 6a can be found in Figures 3 and 4. It has

roved to be t . e ice life of the contact springs 5, 6 can he increased if their
Eross-sectigﬁstegré? Rﬁéﬁ}zﬁ’ ac':%%ér/gasc arein: rggstec?. %?Hgg%éumgt%?ia?t ri]c ﬁ%scs 'FiHe springs is
not a variafslergreseaccount of the close side-by-side location of the contact surfaces of the electronic
components, the contact springs must be matched to these - 12 - requirements via the configuration
of the geometry of their opposing lateral faces. The testing arm region 5a, 6a is found to be crucial for

the service fife bratsedsctiting spimegiesined asidng WhEre hectreetisely therthal kriihgy occurs, it is in
this region ghat %@@Bg@@ﬁ@éhﬁ@ﬁ%@@%@%@%@ a%&ﬁ%ms%?%eyernébb%&i@eﬁm%'b'e in

terms of an increase of the size of the testing tip itself, since the space available here is very limited.

Any enhand&fERPUNERAREAIN 5 RSRERIIG MR Br8iRGRENdaTRREDRY PEHIGIR TOf the contact
springs thakrig decaigmh assiezerpaPASS NG 10 dhadesiddiignated. Since the heat

dissipation into the plastic turns out to be less than the heat dissipation into
the ambient air, the surface area of the contact springs in this mounting

10 region is increased. In order that the distance of the two contact springs 5
and 6 from one another can nevertheless be kept small, any widening of the
springs in the mounting region 5c, 6¢ always extends in the direction away

from the respectively other contact spring.

15 A connecting part 5d respectively 6d connects at right angles to the mount-
ing 5c¢ respectively 6¢, which connecting part has the task of providing an
electrically conducting connection to the contacts 5e respectively 6e on the
lower face of the test base 1. These contacts 5e, 6e are connected with
correspondingly shaped contact pieces in the testing head that is not shown

20 here. Via the contact springs 5, 6 a low loss electrically conducting connec-
tion is implemented between the contact surfaces of the electronic compo-

nent and the testing head.

The exact configuration of the contact springs 5, 6 with the spring arms 5b,

25  6b and the testing arms 5a, 6a can be found in Figures 3 and 4.

It has proved to be the case that the service life of the contact springs 5, 6
can be increased if their cross-sections and their surface areas are in-
creased. Since the material thickness of the springs is not a variable, on

30  account of the close side-by-side location of the contact surfaces of the

electronic components, the contact springs must be matched to these



but which neither increases the build space of the testing tips, nor inhibits the movement of the contact
springs. Also the enhancement of the thermal capacity should not result in any reciprocal influencing of
the electrical properties of the contact springs bordering close to one another. 15 It has become
apparent that an increase of the thermal capacity is best brought about in the connecting region
between testing arm 5a, 6a and spring arm 5b, 6b gere, the opposing lateral faces of the contact
springs can be increased, while the material thic'krjf S remains constant, such that 70sufficient heat
can be dissipated from the testing tip such that the tempera- ture of the contact springs remains within

in acceptable rarrlgr%. Iﬁ}ge th conneﬁtlngareﬁhogfbﬁg{\éveen tes w&g q_,rg% and StB”n arm.,is thickened

such that on the one an(Y gfgﬁecsopnor%fngt{ erma caﬁggwelsr c?neveeé‘: Bhrtha n?ﬁ%rgther hand

the two corfearstssprings 5 and 6 do not mutually impair 25 their movement. Since the force with which
the contact springs are pressed onto the contact surface of the electronic component is to be located
within a certain range, the minimum thickness 5g, 6g of the spring arm 5b, 6b is determined by 30the

material thitRRdS5BRtharearegicspifgSaHe\leved smbe gie dltératigiciaivéecoiit@tshtact springs
also has an iftHenss GRdhel ermak 1sLdn&apPacinihie simeRsionl he mininawm tickness of the

spring arm is used for purposes of configuring the connecting region between testing arm and spring

arm. Here, Ti EAgtheBIoh& hainfneR tRRkRE SO SR e BR Y SRt hRR SHEEEeH is designated as

LI. StartingHweihis lemgths anpeipbEattedefiftedandtheripree basnganelise SbetHl of the lateral
faces of the co_ntact_sprian, which point Po com %%)is a distance from the respective testing tip 5f or
't

6f of the ordet-BI3diR threl (R fEnbf SRAFGHRY RtV BIRENSPIMEE 0 ARUERe point Po of the
contact spitirag s detingdtias thempoiitaipatergesiicn Socotthegipper basndantiae-sgiohthe lateral

face of the contact spring 5 with a gircular, arc 5h, about the testing tip 5{, which caomprises a radius of 4
times?bi of %%)e{}?:%r?t%rg ascgrlsr%ng,%ﬁ?llg ha |p())é:l‘?ﬁ€‘al510aosf %%Sgoﬁa%?%%ﬁeg[gvi\@&eﬁgﬁq‘ﬁﬂ% 'Bs the point of
intersectio 60 whthle opjibebourdagelsnd6 bLBdf $hedatefdiHade st tlget omtact-sipitifigi 6 with a circular

arc 6h aroynd the sesfing i Gf, werein INe FRGanaLS BLOORIEs AIACS pLA RS of the

contact spring 6. For purposes of a better representation of the centre point of the respeéatlve circular
arc 5h or 6eatPrRCibstHNY t|(s 510 BiSHIFig. 3nin eewhresse isfindicaied ot therabdictivel. The thus

determine%p&ﬂg&@gi%ﬁﬁgmg&%iﬁ é%?@@ﬁf@@&@%ﬂ&@%é%ﬁtﬂ leg Si respectively 6i

of which extends in the direction of the relative movement between the electronic component and the
testint’base 1. The second leg 5k respectively 6k in each case forms an angle of 135

It has become apparent that an increase of the thermal capacity is best
brought about in the connecting region between testing arm 5a, 6a and
spring arm 5b, 6b. Here, the opposing lateral faces of the contact springs
can be increased, while the material thickness remains constant, such that
20  sufficient heat can be dissipated from the testing tip such that the tempera-
ture of the contact springs remains within in acceptable range. Here, the
connecting region between testing arm and spring arm is thickened such
that on the one hand a corresponding thermal capacity is achieved, but that
on the other hand the two contact springs 5 and 6 do not mutually impair

25  their movement.

Since the force with which the contact springs are pressed onto the contact

surface of the electronic component is to be located within a certain range,

the minimum thickness 5g, 6g of the spring arm 5b, 6b is determined by
30 the material thickness of the contact springs. However, since the material

thickness of the contact springs also has an influence on their thermal



25with the first leg Si, 6i. The points Pu of the two contact springs are defined in terms of the points of
intersection 5u and 6u of the second legs 5k and 6k with the respective lower boundary lines 5m and
6m of the lateral faces of the contact springs 5 30and 6. - 14 - In Fig. 4 the points Po and Pu of the
two contact springs 5 and 6, which are ringed with small circles so that they can be more easily
discerned, are represented once again without th(i1 onstruction lines in the interests of clarity.
Between the points Po and Pu distances 5n, 6n"ensue with the dimension L, which in addition to the
material thickness is specific to the thermal stability and current carrying capacity of the respective

contact sprcigﬁ. ‘Cl'ihe dtﬁéagfr%é)f %@e”ﬂ%% Imismangeferﬁ ce parame %refosr trhe bgl e in %Sregion of the

lateral face; ﬁlcﬁyt’eglon 1SRRG 13 away Hom the esctlng |p,%u Severthelgss a'l?owsetesting tips to
stand veryfolope tpgetseofloanhig doeg hioe adeethie goveineiiaiithercbatbictsprimgend accordance
with the in\é%p;ho%wgp%_dimension L of the distances 5n, 6n should be at least 2.3 times the length Li of
the minimum thickness of the spring arm. In the example of embodiment shown here with two contact

15springs 5 and 6 the dimension L of the distance 5n for the upper first contact spring 5 is at least 2.35

times, sand e dimenpiRRth 9h NG Hisianee AR 19 ihe dowerserand foMaC SRHGS s 2 least 2.75

times, the Iength L1 of the respective minimum thickness 5g or 6. The minimum thickness 5g, 69 is

here alway¥ taRelf #LBINPHSE difclionGriar e MolRMERtDOBE v BE TEERRE G
componentyaQl SpEMBIIRIEaBNAiBestest BRoE tAS ik edsal damanstraieddonthetfspriggssi and 6iin Fig.

3. In the example of embodiment shown the spring arm of the upper contact

which point Po comprises a distance ffom the respective testing tip 5f or 6f
of the order of four times the length L1 of the respective contact spring.

10 Thus, the point Po of the contact spring 5 is defined as the point of intersec-
tion 50 of the upper boundary line 51 of the lateral face of the contact spring
5 with a circular arc 5h about the testing tip 5f, which comprises a radius of
4 times L1 of the contact spring 5, while the point Po of the contact spring 6
is determined as the point of intersection 60 of the upper boundary line 6l

15  of the lateral face of the contact spring 6 with a circular arc 6h around the
testing tip 6f, wherein the circular arc 6h comprises a radius of 4 times L1
of the contact spring 6. For purposes of a better representation of the
centre point of the respective circular arc 5h or 6h the testing tip 5f or 6f in
Fig. 3 in each case is indicated as a small circle.

20
The thus determined points of intersection 50 and 60 are apex points of an
angle, the first leg 5i respectively 6i of which extends in the direction of the
relative movement between the electronic component and the testing base
1. The second leg 5k respectively 6k in each case forms an angle of 135°

25  with the first leg 5i, 6i.

The points Pu of the two contact springs are defined in terms of the points

of intersection 5u and 6u of the second legs 5k and 6k with the respective

lower boundary lines 5m and 6m of the lateral faces of the contact springs 5
30 and 6.



spring 5 has a minimum thickness 5g of Li = 0.30 mm (not drawn to 25scale). The dimension L of the
distance between the points Po and Pu is 0.72 mm, that is to say, 2.40 times the length L1. The lower
contact spring 6 possesses a minimum thickness 6g of Li = 0.33 mm and the dimension L of the
distance between the points Po and Pu is 0.92 mm, that is to say, 2.79 times the length L1. - 15 - List
of reference signs: 1Testing base 2Anchorage 53First outer contact spring 4Second outer contact
spring 5Upper contact spring 6Lower contact spfiﬂé"a‘l’esting arm 10bSpring arm Mounting region
Connecting part Contact

In Fig. 4 the points Po and Pu of the two contact springs 5 and 6, which are
ringed with small circles so that they can be more easily discerned, are
represented once again without the construction lines in the interests of
clarity. Between the points Po and Pu distances 5n, 6n ensue with the

5 dimension L, which in addition to the material thickness is specific to the
thermal stability and current carrying capacity of the respective contact
spring. The distance of dimension L is a reference parameter for the bulge
in a region of the lateral face, which region is not too far away from the
testing tip, but nevertheless allows testing tips to stand very close together

10 and does not hinder the movement of the contact springs.

In accordance with the invention the dimension L of the distances 5n, 6n
should be at least 2.3 times the length L1 of the minimum thickness of the
spring arm. In the example of embodiment shown here with two contact

15 springs 5 and 6 the dimension L of the distance 5n for the upper first
contact spring 5 is at least 2.35 times, and the dimension L of the distance
6n for the lower second contact spring 6 is at least 2.75 times, the length
L1 of the respective minimum thickness 5g or 6g. The minimum thickness
5g, 69 is here always taken to be in the direction of the relative movement

20  between the electronic component, not shown here, and the test base, as is

also demonstrated by the first leg 5i and 6i in Fig. 3.

In the example of embodiment shown the spring arm of the upper contact
spring 5 has a minimum thickness 5g of L1 = 0.30 mm (not drawn to

25 scale). The dimension L of the distance between the points Po and Pu is
0.72 mm, that is to say, 2.40 times the length L1. The lower contact spring
6 possesses a minimum thickness 6g of L1 = 0.33 mm and the dimension L
of the distance between the points Po and Pu is 0.92 mm, that is to say,
2.79 times the length L1.

30



Testing tip 15gMinimum thickness of the spring arm Circular arc around the testing tip First leg of a
135 angle Second leg of a 135 angle Upper boundary line of the lateral face 20mLower
boundary line of the lateral face Distance between Po and Pu Point Po Point Pu 25 - 16 - CLAIMS
1.A contact spring (5, 6) for a testing base (1) for the current testing, in particular high current testing,
of an electronic component, which is produced from a spring metal sheet of a predetermined thickness
and possesses two, in particular identical, oppos"lﬂgslateral faces, and which has one spring arm (5b,
6b) and one testing arm (5a, 6a) with a testing tip (5f, 6f), wherein the testing arm (5a, 6a) forms an

angle with the spring arm 10§5b, 6b), which enables the testing tip (5f, 6f) to be positioned on a contact
surface of tHet i t running approximately parallel to the spring arm (5b, 6b), by

means of a relative movement between the testing base (1) and the electronic component,

1 Testing base
2 Anchorage
5 3 First outer contact spring
4 Second outer contact spring
5 Upper contact spring
6 Lower contact spring
a Testing arm
10 b Spring arm
c Mounting region
d Connecting part
e Contact
f Testing tip
15 g Minimum thickness of the spring arm
h Circular arc around the testing tip
i First leg of a 135° angle
Kk Second leg of a 135° angle
I Upper boundary line of the lateral face
20 m Lower boundary line of the lateral face
n Distance between Po and Pu
0 Point Po
u Point Pu

25



characterized in that, 15the geometry of the lateral faces fulfils the following conditions: a dimension L
of the distance (5n, 6n) between a point Po and a point Pu is at least 2.3 times a length L1 (5g, 69)
the point Po is located on the boundary line (51, 61) of the lateral face facing towards the electronic
component, and comprises a distance from the testing tip (5f, 6f) of 3 to 5 times, in particular 4 times,
the length Li the point Po forms the apex of an angle in a range between 120 and 150, in particular of
a 135 angle, the one leg (Si, 6i) of which extends ifthe direction of the relative movement between the
testing base (1) and the electronic component towards the electronic component, and the other leg
(5k, 6k) of which cuts the boundary line (5m, 6m) of the lateral face facing away from the electronic
component at the point Pu the length Li corresponds to the minimum thickness (5g, 69) of the spring
arm (5b, 6b), as viewed in the direction of therelatiyevpwvement 30between testing base (1) and
electronic component. - 17 - 2. The contact spring in accordance with Claim 1, characterized in that,
on its side facing away from the testing arm (5a, 6a) the spring arm (5b, 6b) of the contact spring (5, 6)
has a mourting regiosnt3aect Ge);imiti yrdagHfdaris asstintetdedhe Jeitinghbasefdnt Sestheggontact spring
in acc%rdance with C'Iai 2, charact%:'{z%g. in that, the lateral faces of the s&ring.a m (5b, 6b) of the
contac spr'iﬂdj ,'éfaar'é V\'/%‘eﬁgr i the @%t%gar’%gﬁc?ﬁ: 3063'%6)06?9%‘88 at I'sC[E\ri'r?g (5, 6). 104.A
testing basprfod tkhed firoentdestingg impasti ailae higfhacprestatestimge dthitletestsanicd component,

characterized | it.has. iplic ntact spri 5,.6) I r Witk f the Claims
1to 3. 155. Se %estlrslgwgéeﬁlr? éjc{g:%lfjg%ﬁﬁemg&gﬁ{g Qggléa}g%é%ﬁ—:% %%ﬂ%ﬁga }ﬁls %ﬁlat%ct spring (5)
and a secoPilecoptity Siring 6) &) prodidee fastnaasrsubacdmofwidhalersing somddnent, which

contact springs () afeiakTeatackeyeh il el Rieil tacemare inerenashiealed witin a plane

20 6.The testing base in accordance with Claim 5, characterized in that,

10 (5b, 6b), which enables the testing tip (5f, 6f) to be positioned on a contact
surface of the electronic component running approximately parallel to the
spring arm (5b, 6b), by means of a relative movement between the testing
base (1) and the electronic component,
characterized in that,

15 the geometry of the lateral faces fulfils the following conditions:

» adimension L of the distance (5n, 6n) between a point Po and a point
Pu is at least 2.3 times a length L1 (5g, 69g)

o the point Po is located on the boundary line (51, 61) of the lateral face
facing towards the electronic component, and comprises a distance from

20 the testing tip (5f, 6f) of 3 to 5 times, in particular 4 times, the length

L1

o the point Po forms the apex of an angle in a range between 120° and
150°, in particular of a 135° angle, the one leg (5i, 6i) of which extends
in the direction of the relative movement between the testing base (1)

25 and the electronic component towards the electronic component, and

the other leg (5k, 6k) of which cuts the boundary line (5m, 6m) of the
lateral face facing away from the electronic component at the point Pu

s the length L1 corresponds to the minimum thickness (5g, 6g) of the
spring arm (5b, 6b), as viewed in the direction of the relative movement

30 between testing base (1) and electronic component.



the dimension for the distance (5n, 6n) between the points Po and Pu for the first contact spring (5) is
at least 2.35 times the length Li, and for the second contact spring (6) is at least 2.75 times the length
LI. 75

-17 -

2. The contact spring in accordance with Claim 1, characterized in that,
on its side facing away from the testing arm (5a, 6a) the spring arm (5b,
6b) of the contact spring (5, 6) has a mounting region (5¢, 6¢), with which

it is anchored in the testing base (1).

wn

3. The contact spring in accordance with Claim 2, characterized in that,
the lateral faces of the spring arm (5b, 6b) of the contact spring (5, 6) are
widened in the mounting region (5¢, 6c) of the contact spring (5, 6).

10 4. A testing base for the current testing, in particular high current
testing, of an electronic component, characterized in that,
it has a multiplicity of contact springs (5, 6) in accordance with one of the
~ Claims 1 to 3.

15 5. The testing base in accordance with Claim 4, characterized in that,
a first contact spring (5) and a second contact spring (6) are provided for
contact surfaces of the electronic component, which contact springs (5, 6)
are arranged such that their lateral faces are in each case located within a
plane.

20
6. The testing base in accordance with Claim 5, characterized in that,
the dimension for the distance (5n, 6n) between the points Po and Pu for
the first contact spring (5) is at least 2.35 times the length L1, and for the
second contact spring (6) is at least 2.75 times the length L1.

25



