WD 2005/ 093000 PCT/ EP2005/ 003026 Title: " Contact probe for a testing head"
DESCRI PTI ON Technical Field The present invention relates to a contact
probe for a testing 5 head effective to test a plurality of

sem conductor-integrated electronic devices conprising a plurality of
so-cal | ed cOW@aws/opaels. More specifically the invention reraremsbmos cont act
probe for a testing head effective to test a plurality of

sem conductor-integrated electronic devices, said probe conprising a
rod-1i ke probe body 10 having cross section of prefixed contour and provided
in correspondence with at |east one end wth an eccentric contact tip. The
i nvention also relates to a testing head having vertical probes of the type
conprising at | eadttl %f??P@Pﬂﬁdﬁﬁéeg ariestinahead! i ke hol der respectively
proviided with at |east one guide hol e foprEsERIFQUENIg at | east one cont act
probe having at |easf_on 8 tact tip effective to ensure the nechani cal and
el ectrical contac = respondi ng contact pad of an integrated

el ectroni c device to Bbe prestet inwaitibrecdletty i@ acompiact pgriope dompar tesiting a

rod-tike probesbogysahaiasve! 955 1ECh Yhufld! & é@&&&{ﬁ@&&%@f&g&’%@w ded

in 20 correspondence Wit | east one an_ecceniric cont
Finally, the inveRIGCSTPmRig| VB?%‘&%PWB@P*W%Q#@W@@ cappetpad ?)robe of

the type conprising aMdreagieciiiailyothe inkenpbabelateedy dﬂ@h&h&gthﬁ&&‘é fseet i on

por {1 on i th-an edeeiid pBREARE R Bo 64 BREBIRY e Selib b oo P i eaPRBe’ F
not excl usi vel y, ﬁlﬂcérfé@ct 6eﬁceme§mdn@r¢ﬂegdzomvnﬁglg/@r rod-dikep pobes Hasty

Lesting sem copdutlging! BresH akadicll o6t ' BRéxPVLoRRENdakd® drBbiaRd o
dgscription is made W|th refere field. of appllcatlon or
reé‘cfﬁ

conveni ence of Gorqusﬁgpfi&PPWI eagg R 80 ASCPRtriGeoRipet fiRown, a
testing head is essenfThal hwemtnbe:\/lam rdht&scltmvze testingeatad d'ﬂdmyglmﬁcmonnect

a plurality of Co'ﬂﬁ‘@ﬁés %?qﬁeoﬁrp% comprising at least a first and a second plate-

like holder respectively provided with at least one guide hole for

15 housing at least one contact probe having at least one contact tip

effective to ensure the mechanical and electrical contact with a

corresponding contact pad of an integrated electronic device to be

tested, said eccentric contact tip comprising a rod-like probe body

having cross section of prefixed contour and provided in

20 correspondence with at least one end with an eccentric contact tip.

Finally, the invention relates to a method for realising a

contact probe of the type comprising at least one rod-like probe

- body having cross section of prefixed contour and provided in

( correspondence with at least one tip portion with an eccentric
25 contact tip.

The invention particularly, but not exclusively, relates to a
testing head having vertical probes for testing semiconductor-
integrated electronic devices and the following description is made
with reference to this field of application for convenience of

30 illustration only.
Background Art
| As it is well known, a testing head is essentially a device
effective to electrically interconnect a plurality of contact pads of a

semiconductor-integrated electronic device with corresponding



sem conductor-integrated el ectronic device with corresponding 1 WO

2005/ 091000 PCT/ EP2005/ 003026 channels of a testing machi ne which perforns
the test thereof. The test carried out on integrated el ectronic devi ces i's
effective t and isol ate devices already faulty during the

manuf actuﬂ#gﬁogjﬁég Normal |y, testing heads are thus u§€8’ EPYPSARLSS ol ectric
test of the sem conductor-integrated el ectronic devices, or integrated on a
silicon wafer, before cutting and assenbling the sane inside a package for
cont ai ning chi ps. The connection between the testing apparatus and the
contact pads of the tested integrated electronic device bei ng tested is 10
carried out by t

parti cul ar, theglzélg%n actéjEeasldbg Flé‘?‘ﬁ%%‘%%‘rfﬁi’ cH’V\}lﬁlrg'égﬂg fa speci al
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The good connection between the probes and the contact pads
is also ensured by the pressure of each contact probe on the

15 respective contact pad.

A testing head having vertical probes comprises at least a pair
of dies or plate-like parallel holders placed at a certain distance
from one another in order to leave an air gap as well as a plurality
of contact probes.

20 Each plate-like holder, called die in the technical field here
considered and hereafter in the description, 1s provided with a
respective plurality of through-going guide holes, each hole in oneé
of the dies corresponding to a hole in the other die, wherein a

i respective contact probe is slidingly engaged and guided. In

i 25 particular, the movable contact probes clastically flex inside the air
gap between the two dies.
Testing heads of this type are commonly called “vertical
probes”.
As schematically shown in Figure 1, a testing head 1 of the
30 known type comprises at least an upper die 2 and a lower die 3,
having respective upper 4 and lower 5 through-going guide holes

wherein at least one contact probe 6 is slidingly engaged.
The contact probe 6 has a contact end or tip 7. In particular,
the contact tip 7 is in mechanical contact with a contact pad 8 of



wherein at | east one contact probe 6 is slidingly engaged. The contact probe
6 has a contact end or tip 7. In particular, the contact tip 7 is in
mechani cal contact with a contact pad 8 of 2 WD 2005! 091000

PCTI EP2005/ 003016 an integrated el ectronic device to be tested, performng
at the saneWourpi918e el ectrical contact between sai d dedirgw:zemmosnza esti ng
apparatus (not shown) of which this testing head is a termnal elenent. 5
The upper 2 and lower 3 dies are suitably spaced froman air gap 9 which
all ows the deformation or inclination of the contact probes 6 during the
normal operation of the testing head, i.e. when this testing head cones
into contact with the inte ted e]ectronlc device to _be tested. Moreover,

the upper 4 and | ¥R e@"@‘iﬁ’ eHFPRYE dayice te beiteated, pesfarsting atgliearpae
contact probe 6. fihgurthelelkchérdt coatdyt bebmeera fdt idegideeaadl shaekiigg | oose-

gl obal 11 ncat edpu e o R RS ENEC K BBl e REBARS ™

further contact t¢lgmems. towards a plurality of contact pads 11 of the space
transformer 1¢, the ’ﬁi@@pﬁb?@téﬁﬁ%wﬁ@@é@s AR HReALIR §RRSdeRErS RACST

transfornmer 10 bein [ ar to contact .wth the
integrated el ect r%?ﬁ’% avgt}g}ae@qt eé%fgﬁn?ﬁaéu HPaé“ r@eopoRtast
probes 6 on the cpritastd ﬂadmglﬂlmﬁonhal epetidr aﬁﬁthrngmeacﬂQdkwhmy felt
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t echnol ogl cal1cﬁevg}d)ﬁﬁ§@ﬁn@mezt h;egugfg tﬂ‘iend:w’l{ttalbt 6adheo8, of the chi ps requires
t he conti nuous reduction of. the of, t he t ct r on c devi ce
(be tested, and t hUSE¥Rd 3?2?13 a‘ﬁ%ﬁﬂaoé’\lf‘ 1%’] Sﬁ?elp ‘tﬁe t he
testing head whi Ottimerprobes Ekeotistad twitheef .mitire-orintantnstpipt Girr d@aeads on

the geometrical canbRfdRAdOBlobally indicated with 10.
In this case, the contact probes 6 have a further contact tip

15  towards a plurality of contact pads 11 of the space transformer 10,
the good electrical contact between probes and space transformer
10 being ensured in a similar way to the contact with the
integrated electronic device to be tested through the pressure of the
probes 6 on the contact pads 11 of the space transformer 10.

20 A very felt problem in the specific technical field is that of the
reduction of the distance which separates the contact pads 8 of the
device being tested, this distance being known in the field as

- “pitch”.
( In particular, the technological development and the

25 miniaturisation of the chips requires the continuous reduction of
the pitch of the integrated electronic device to be tested, and thus
the distance between two adjacent probes 6 of the testing head
which performs the test thereof.

The minimum pitch depends on the geometrical conformation

30 and on the sizes of the probes 6, according to the relation:

Pitchmin = E + 2Amin + Wmin

being Amin = (F - E)/2

Where, as illustrated in Figure 2 which shows a section view
of a part of the testing head 1 according to the prior art:
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30 and on the sizes of the probes 6, according to the relation: Pitchmn = E
+ 2Amin + Win being Amin = (F - E)/2 Were, as illustrated in Figure 2

whi ch shows a section view of a part of the testing head 1 according to the
prior art: -3 | WD 2005/091000 PCT/ CP2005/003026 Pitchmn is the m nihrum
pitch, i WO22PHEIHONi num di st ance bet ween the centres BCTERMONGBMGent cont act
pads 8 of the integrated electronic device to be tested; E is the val ue of
the cross section axis of the probe 6. 5 Wrin is the m nimumval ue of the
wal | thickness between a guide hole 4 and 5 and the subsequent, such as to
guarantee a certain nechanical strength to the structure of the testing
head 1;. and F is fhe value of the cross section axis of the guide hole 4.
10 In the current VEFRTER| 1 B, BIHETWE, PHERMISH ythes IRigiBNBB edistangas ng

ci (rjcul ar cLossbsm&dmnthea degrived | 6fh tafo tdmﬁa@itrttcfto\ﬁﬁbuﬁ bads opt af e by
reduci ng the sj ] ' ar their mninmumaxis E
(correspondi ngi'ﬁggﬁ}gaﬁ%&nﬁ%ﬁﬁe&’%{%&?g?tﬁé%g’ case of probes having

circul ar section),EBsithg vahes of Heg cranstwaciops axis af Hbeprebedi.ng rel ati on
practical | y5 fixed Wynithes 186 1RRliaALBAYalhk b1 theOlvall BRcleaks Barpbed he testing
heads. This sol ut oglefol li des,_wi tcg he L}}?eﬁed of usi n% grobes 6 having
sufficiently hB§iresBots gnandpp an %Eﬁ CEeRts BHERGER 19 BYHERIRG R act
carried out bycedainsmichamea grabetd tethe lstnoriiad of ithengstidg Hdael tont act s.
Mor eover, nost  jptegrated devices have contact pads arranged on all the

four sides of the device to be tested. In this case the arrangenent of the
probes in correspohdétbe vaiumof the grpsasctigngrds of the guide dwleft i nt o

account, spoas to mvahe there®niareicai tebhnbl , anethallywasiely westheh
iéﬂval | date thehgyﬁfgoqz‘ﬁ'c%fla} ols Ss;[ectieﬁf "L Wlction of the pitch value is
k obtained by reducing the size of the probe 6, in particular their
minimum axis E (corresponding to the minimum diameter in the
case of probes having circular section), being the other factors of
15 the preceding relation practically fixed by the technological limits of

realisation of the testing heads.

This solution collides with the need of using probes 6 having
sufficiently high section, able to guarantee a strength of the
contact carried out by means of these probes, still miniaturising

20 the contacts.

Moreover, most integrated devices have contact pads arranged
on all the four sides of the device to be tested. In this case the
arrangement of the probes in correspondence with the device

( angles is to be taken into account, so as to avoid the contact with
) 25 one ancther which would invalidate the outcome of the test
performed. :

It is known from the Italian patent application No.
MI2001A000567 filed by the same Applicant on 19/03/01, as well
as from the corresponding European patent application No. 1 243

30 931 of 15/03/02 to realise contact probes for testing heads
provided with a rigid arm laterally projecting from a probe body, as
schematically shown in Figure 3.

In particular, the testing head 30 shown in Figure 3 comprises

an upper die 12A and a lower die 12B having respective guide
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It is known fromthe Italian patent application No. M 2001A000567 filed by
t he sane Applicant on 19/03/01, as well as fromthe correspondi ng European
patent application No. 1 243 30 931 of 15/03/02 to realise contact probes

for testing heads provided with a rigid arras laterally projecting froma
probe body, V¥320088%i8d¥at i cal |y shown in Figure 3. |n partirculenzopsdest esti ng
head 30 shown in Figure 3 conprises an upper die 12A and a |ower die 12B

havi ng respective guide -4 il WD 20051091000 PCT/ EP2005/ 003026 hol es 13A
and 13B effective -to house a contact probe 14. The contact probes 14 have
contact tips 15 intended for abutting on a plurality of contact pads 16 of
an integrated electronic device to be tested, schematically indicated with

17. 5 The testinghRiafl3d axbhAB; effantiyarte @%@FP@E@CUM ¥-tting probes
having a furt her end T8el aoﬁmtapfowst h4a Haver eofitiitadips Sltsr liRteRidetP3se

transf or ner d arm 20 a. dir | i ng r dj cul ar
or sl oping of a s&‘h’lggflg gﬁglael% %[n sogeg? a5t pa ﬁrc}%’g ﬁ E%eggﬁp C110 has
an axi s B-B being e}m:rt{m'ridid@mt&rtoobe s&sttptﬂmphﬂm@twﬂhpmcﬂlcamchmthxl% A- A of

t he contact prgbe 14, JeR 19H? 14
for the cont actg pads TﬁEC{febﬁng nt grate %? 1E)en‘lt',’c Jné?ggéiéi&%ﬁl{)

tested. In this w&y® ?%@%’Méclfu H{hﬁpl’i CBfW{theaﬁPéﬂé'é coptags and
the pad 16 is spasedpafr s'paaaltumﬂowdeh 1r9eSpect to the axis A-A of the

contact probe 14 itsel e I t he .m ni mum
pitch of Iot he cont act {\“ g&l]é: ge\%’ﬁ Qa?&%% d% SU%({?} ggngtperﬁﬂali’cﬁ

el ectroni c devi ce@l‘vﬁlt)ﬁlftﬁjﬁf actuisakle %uaglw whhcrespect doribecpranifes. ec1t i e.
rgduced pi t ches, %a@eaﬂ@;ﬁ@@ 2] Eéﬁfgcﬁer%énaﬁtlﬂ@ﬁ%rtélé My %Jltﬁ\ﬁré’éiﬁc@ thagpl | el

i SRR M e Rt g M
to the prior art H&s ofi fHemobedidwWimckise contact pads 16 of the integrated
electronic device 17 to be tested.
In this way, the contact between the tip 15 of the probe 14
15 and the pad 16 is spaced of a value Z with respect to the axis A-A
of the contact probe 14 itself thus allowing to reduce the value of
the minimum pitch of the contact tips 15 and making it possible to
test integrated electronic devices with contact pads 16 with close
contact centres C, ie. reduced pitches, Z being the distance
20 between the axis AA and a parallel axis passing through the
contact centre C of the probe.
Although advantageous under several aspects, the testing
head 30 realised according to the prior art has different drawbacks.
L The first among all stays in the need of deforming the probe
25 body 21 so as to realise the rigid arm 20. The method for realising
the contact probe has thus to provide a deformation step which
must be very precise and repeatable, in order to guarantee the
fittingness of all the probes belonging to a same testing head.
Beside adding a critical step to the method for realising the
30 contact probes, this deformation introduces weakness elements in
the body 21 of the probe itself.
Moreover, the total space of the contact probe thus realised
suffers from the longitudinal size D introduced by the rigid arm 20.
The technical problem underlying the present invention is that



The first anong all stays in the need of deform ng the probe 25 body 21 so
as to realise the rigid arm20. The nethod for realising the contact probe
has thus to provide a deformation step which nust be very precise and
repeatable, in order to guarantee the fittingness of all the probes

bel ongi ngvdr sosvomage t esti ng head. Beside adding a cri tucgate28dsRisob t he

nmet hod for realising the 30 contact probes, this deformation introduces
weakness elenments in the body 21 of the probe itself. Mreover, the total
space of the contact probe thus realised suffers fromthe |ongitudinal size
D introduced by the rigid arm 20. The technical problemunderlying the
present invention is that -5 WD 2005/091000 PCT' / EP2005/ 003026 of devi sing

a contact probef davisimg a somface probé ilguviag izosimaplt oehfigheatbmandehor mat i on

oper ati ons of r ks I f [ r good
el ectri cal con%)gg?i?%dﬁ??%ﬁﬁ?ﬁ?lggﬁgﬁgggﬁgl é%ttpgnpggge%//féégtﬁ%;é ﬁ?g{%d, and
in the neanti nefigefivg tenenpars a @dodt plsatealt heniati with Al Uotegiratesde

di stance bet weelkcedirae afdvicdd 16 IRS tédted, beRt inahReataRtnt 'S agbsotidhe pitch

of the contact ads of .the integrated electironic devices to be tested.

Di scl osur e Of T%‘\‘p)é%t“?rbr?f f’E’g ?@‘#ﬁ%ﬁvﬁ%’@aoﬁmgﬂ%aﬁ‘ﬁetWﬁng RSERYent i on
is that of 10pprbess dinrey testogthead pndbthhs\vdlng tre eitchnof ithe cmtact tip
posi tioned W t RLAsIFEHEQAL ; | f probe body. On the
basis of this gol qtior] ige%*ﬁ%%lg%ﬁﬁﬁc&:féﬁreg ?@r?lgitgg@dl ved by a contact
probe of the p 0 type and defined in the characterising
part of claiml. 1Phdhwlttohnideal updalyiem tise préserfolmeaton & tiest bhg head

crai m 7 okl by PROYGE 467 bt el SRR o RReSaR CRASRR L dhEg y
i ndi cat ed typePafdicred widin the isenthar elca erdss section of die pedlat body. 20 The
characteristics anga@Naka08Soi0thikhgltehatdeL iRRSecBhicdthgrdtishl fg head
and of the met Qé’ﬂzeﬁcﬁ§r§' Qngrx!;[a(z):t tphr%ble of theogrev\\nrimllsly indicated type and
defined in the characterising part of claim 1.
15 The technical problem is also solved by a testing head of the
previously indicated type and defined in the characterising part of
claim 7 and by a method for realising a contact probe of the
previously indicated type and defined in the characterising part of
claim 14.
20 The characteristics and advantages of the contact probe, of
the testing head and of the method according to the invention will
be apparent from the following description of embodiments thereof
_ given by way of indicative and non-limiting example with reference
( to the annexed drawings.
) 25 Brief description of the drawings
In these drawings:
Figure 1 schematically shows an embodiment of a testing
head according to the prior art;
Figure 2 schematically shows a section view of a portion of the
30 testing head of Figure 1;
Figure 3 schematically shows a second embodiment of a
testing head according to the prior art;
Figures 4A and 4B schematically show a contact probe for a
testing head realised according to the invention, '
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be apparent fromthe foll ow ng description of enbodinents thereof given by
way of indicative and non-limting exanple with reference to the annexed
drawi ngs. 25 Brief description of the drawings In these draw ngs: Fi gure 1
schemati cal I)é shows an enbodi ment of a testing head according to the prior
art; FigureW9 8¢ cal |y shows a section view of a poREW/BRIOGHOOIGEE 30
testing head of Figure 1; Figure 3 schematically shows a second enbodi nent
of a testing head according to the prior art; Figures 4A and 4B
schematically show a contact probe for a testing head realised according to
the invention; -6 WO 2005/097000 PCT/ EP2005/ 003026 Figure 5 schematically

shows a further enbodi.nent pof cont.a pr.obe for testing head realised
according to the invenBioh: 8 W%W%@céiy aMPYEB %cﬁ’é'ﬁ%?rl SAPYLIREY 9Ar i cul ar
top configurati omstatt pr@lbmfarlate;stnfg head aeahhwcbb@c&wdfn tgthieirenbtioMydes
for Carrying CQut theﬂ-gﬁe 'Bﬂ '\%‘ﬁ:}n%ﬂe%&'ﬂéﬁﬁ %ﬁ @?l gfé&"h%@ ar11:d I n
particular to Fi gure Hi/ ematTtal i nlrcat E‘ra @Bnt act
probe accordi ng € t%ﬂt#@\??érﬁ @ﬁlur I@OPECWMGRNQE’%O Rigrrged vi ew of the
solte etndt or }Dlsp ?ﬁod%@f@@t%hjﬂggfoﬁﬂ%epﬁﬁkﬁnohn coirespongence wijth a o b
cont ac I p effec 0 INnto GO con pad of a device to be
tested (not shown). %@E} & FAETHwE @e E\/\fg‘ﬁ ef‘aé‘r‘:fal &aryc ?{‘Fé WIS ¢

t he contact probfe&AOﬂr(haglcé)aélyb@h’@lntscﬁiemammﬂy iikmdiq:a?tebeabm:d;nta’kﬂt hawvbag axi s

XX 15 and cross ﬂ'f%ﬂ{ﬂpéﬁ-fw}eﬁ% pcontour. The probe body 41 is provided
in correspondence W tﬁ east one end with_an eccentric contact tip P.

Advant ageously accor HIgYTE B sowsy eRt $lRrgethaiew iadie £pls mdfor tiRed3r obe
40(| s positiamed pottim dfhetikoniobe, dh tbireepondecaesiwith &f contact tip P

effective to put into contact a contact pad of a device to be tested
{not shown).
As it has been seen with reference to the prior art, the contact
probe 40 has a substantially rod-like probe body 41 having axis XX
15 and cross section of prefixed contour. The probe body 41 is
provided in correspondence with at least one end with an eccentric
contact tip P.
Advantageously according to the invention, the contact tip P of
the probe 40 is positioned within the contour of the cross section of
20 the probe body 41, as shown in Figure 4B where the projection P’
of the contact tip P in correspondence with a section plane = has
been indicated.
It is proper to underline that “contour” of the cross section of
i the probe body means, in a general way, the envelope of this
) 25 section defining the maximum space of the probe body, this
envelope non coinciding with the geometrical perimeter of the
section in the case of conformations being particular, lohed or
provided with convex angles. In a similar way, in the case of probe
bodies with non uniform section, the word "contour” indicates the
30 union of the different sections, once again defining the maximum
space of the probe body.
Advantageously according to the invention, the tip 42 portion
thus defines a tip P decentralised with respect to the axis XX of the
probe, but it does not increase the total space thereof.
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20 the probe body 41, as shown in Figure 4B where the projection P of the
contact tip Pin correspondence wth a section plane it has been indicated.
It is proper to underline that "contour" of the cross section of the probe
body nea g!fgm eneral way, the envelope of this 25 section defining the
WBXIHUHIS%%% >8 e probe body, this envel ope non coi¥Hci/ERAY/R%EN t he
geonetrical perinmeter of the section in the case of conformations being
particular, |obed or provided with convex angles. In a simlar way, in the
case of probe bodies with non uniform section, the word "contour” indicates
the 30 union of the different sections, once agai n defining the maxi mum

space of the probeg d oY i Lot ventlon the tip
42 portion’  thus dets?%gt?‘é }%E&%@%e ra“ﬁ%ﬁ’?sé% Qg?tﬁngegfj 3{ F¥RR Bixi s XX
of the probe, Phygality @Ifo@goln@ﬂ %@ﬁe@@éngh@ tl¢ dnveptica, ttberfa‘bice the | WO

2005/ 091000 PC’dIdiéR&@%ét@&b%@Q@hbt tobeb NGRerRSsEP IR, é%ﬁhlaﬁt&}&a@e& esting
head by using | ur oth

y _of., pro es 4 accoy di.n nve
reduce the g?ﬁﬁ%‘ér%té?%gﬂcP ?Wﬁrfé’em‘%gtlg‘y‘r‘i% a éc\é)it gt nat ed
confi gur at l@n theictasgsof lkontacthpads ISO M@bmﬁm amngGBmdenoiStlhehe case

of contact pad r I I ~device to be tested
Jevitedb B84 o?rﬂoﬁg ?ﬂc?‘@ s‘?déé tE] or obe 40 with

or along nore Sldef resEgctlv%ﬂg
eccentric contact 1% § cantagtiprepeftO %ﬁ'&:é‘f’%mﬁlq@%‘ﬁ@ﬁ tipoP esaki s YY
parallel to t hdlfﬁeﬁeﬂt)@pacﬁaﬁfﬁmgeéﬁ&wlﬂ@mﬁ R&i€ AYt pakaliélPtdPthd Qud X3¢
et i nes a 1 rspa%’%féa SR P B g Ton - these portons having
di fferent Epace an |Palrfmlatulaér shhwa finr FiguggoriB,om 4:0&1¢16tmp@smg overal I
sgéce | ower t hamy mtﬁ@mw%ﬂr&e a A8 4déa' éecbﬁduﬂ@'ﬁ pﬁgsé dﬂﬁ
orienting the rtloge mntgbgwp 8&&% %eg ace cf gro es an aIternated
way, to i ncrea 3%, FORHERP g pace an partzcua_r this first
portion 40A having an overall space lower than said second portion
40B. ‘
15 It is thus possible, by orienting the portions with greater space
of the probes 40 in an alternated way, to increase the packing of
the probes themselves, thus decreasing the pitch of the device
which the testing head thus realised is able to test.
Figure 5 shows a preferred embodiment of the probe 40,
20 wherein the contact tip P belongs to the contour of the cross
section of the probe body. '
“In this way, the probe 40 has a space being totally lateral with
respect to the axis YY and the probes can be close to the
( maximum, by alternating the arrangement in correspondence with
25 the contact pads, as shown in the Figures 6A and 6B.
In particular, in Figure 6A, the probes 40 have an axis ZZ of
the cross section sloping with respect to an alignment axis WW of
the contact pads 50.
Moreover, advantageocusly according to the invention, the
30 contact probes 40 are arranged in an alternated way and they
suitably slope, in particular according to an angle of 45°. In this
way, the distance between the contact probes 40 is ensured also in
correspondence with the distribution angles of the contact pads on
the four sides of the integrated device to be tested, as shown in
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t he probes thensel ves, thus decreasing the pitch of the device which the
testing head thus realised is able to test. Figure 5 shows a preferred
enbodi ment of the probe 40, 20 wherein the contact tip P belongs to the
contour of the cross section of the probe body. In Phis way, the probe 40
has a space WerHgo8%al |y lateral with respect to the aRCI/EPY005HEILHhe
probes can be close to the nmaxinmum by alternating the arrangenent in
correspondence with 25 the contact pads, as shown in the Figures 6A and 6B.
In particular, in Figure 6A, the probes 40 have an axis ZZ of the cross
section sloping with respect to an alignnent axi s WV of the cont act pads

50. Moreover, advant ageoysl acc rdin t he J.nventi on, 30 ¢ ct

probes 40 are arr %&g g? %&3‘/ € e IREYL %’Eﬁst @%Wi n

particul ar accor dbasrggtm'ﬂa@gcamjlmeoénd&er] n this way, the distance between

the contact probes 4%?@%%% dp! ftpblimEt CRBARIRN GRS Fidhbl%a,
o]

di stribution angl es e co our %egrat ed
device to be test@dad asth %cﬁwt@‘h‘: PIBb%%GQVGQl@@uPUTIl@EOOQPO%@Q]@f

Figure 613, wresddiibrpalls fhayewal) Wﬁn mré%{ gmdebeﬂdws %’tﬁogonal
one anot her. Moregv n_t he .enbodi ne (I;L 9

5, the contact proeﬁgin%%laﬁﬁgf}f’ﬁgétoﬁsﬁciﬁs% O Q}‘ﬁe%tl &&Pﬁ? e%agélgﬁrgeﬁ m n
this way, by using etmplspandi sgiguvee. hblses opntact eprabesl 40 si'ﬂnltmg)na |t is
possible to orieng %ﬁé’t%nlﬁra?ﬂ}e?e@éngﬁfdzf &ctitn, ‘:‘lnsgg?gz‘?ul%?dh%.@rf‘g%ﬁnd

contact probes 40 havin fally.rectan section,”in par |cular
havi ng rounded cERTREFS CBH FEVENR8ROMSBOHSEY- used. 10 In reality,

al though Fi gurges 4A, Iﬁ&ﬁ’ﬁlﬂy%ﬁ@%ﬁ@ﬁ@@@s 45 ObBsandvst d‘,hmrbo@ita@&lﬂ)wbes
tié'e"QiboS.”?mht”s%{‘* it ROraRE okt i e dae, Rahauleny Beani e
as well as probesmmephloma nogérmitgtﬂsto these embodiments, traditional probes
with circular sections being usable as well as probes with oval
sections.

15 It is thus possible to obtain a testing head comprising a
plurality of contact probes having eccentric contfact tips and thus
portions of different space, suitably orientated in order to alternate
these portions of different space, by reducing the minimum safety
distance between the probes, thus allowing to close the

20 corresponding contact pads on the device to be tested, i.e. reducing
the pitch of this device.

In particular, a testing head according to the invention

, comprises at least an upper die and a lower die having respective

( upper and lower through-going guide holes within which at least

) 25 one contact probe 40 is slidingly engaged having an eccentric
contact tip P.

In general, the testing head comprises a plurality of contact
probes 40 arranged so that probes adjacent with each other have
axes ZZ sloping with respect to an alignment axis WW of the

30 contact pads S0 of the device to be tested.

In a preferred embodiment, the axes ZZ of the probes 40 and
the alignment axis WW of the contact pads form an angle of 45°, as
shown in the Figures 6A and 6B.

1t is also possible to provide that the testing head comprises at
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15 It is thus possible to obtain a testing head conprising a plurality of
contact probes having eccentric contact tips and thus portions of dlfferent
space, suitably orientated in order to alternate these portions of
dlfferent space, by reducing the m ninmum safety distance between the

pr obes, ‘%@?H%{ng to close the 20 correspondi ng cdETHFRM3ARI20N t he

devi ce to be tested, i.e. reducing the pitch of this device. In particular,
a testing head according to the invention conprises at |east an upper die
and a |lower die having respective upper and | ower through-going guide hol es
wi thin which at | east 25 one contact probe 40 is slidingly engaged havi ng an

eccentric contact tip.P. In.general, t stln head co plurality
of contact pﬁ‘?ﬂ@éaﬁb rg%é’é%cfé‘gé?ﬁ‘é?% H-ﬁgc Ciyet tg’te’n have
axes ZZ sl opi ngpmiiach prebpetd toodelorml wgﬂrresmdaoorﬂta&‘ll\/crﬁ Ptélbuts'senctrbm act pads

oo 5 ooy iSRRI bt sed griELRRL (e e o

e contact pa orm an angl e of

45, as shown in t arﬂrg embasdiment of the sesfing head Aaspeding tord@ de t hat

the testing heatrea@ivhr ithescahtact \pde00D GAYE0at Pleakt PP20R5ARZNRE | east
an air gap pl ace(ﬂ_1 bet ween the di es and effective to allow the contact probe
40 to deform wReM®4i d contact ti p P abuts on the correspondi ng contact pad
of the device to bEhe &stadion alse pmeerm&leamawianmmhmﬁ foheealgsingmg head

according to tAgntaptl ME@tdeHet e%%ﬁgﬁ}? Q@ésﬁgng Sb@tbdcgraﬁﬁthod f or

pr e- def or med SECtIO E‘S I.nvenhti on es. refer
realising a cBRBRYEOR YHETFR %@W%@‘b%‘?&ﬁ@%%o the Eé%l?e %QEBP%e body
and a tip@orthomethedetompnisbcg anlicast anntactingiepfoftthe fipopertion defined,

19, e et hod GBS0 bt ARl URGHy 8 SSRPDgbIS Ibbippidon Of
to the secti onl“?ﬁ‘;@ﬁe tptt@née@a@il grie Hy @@éhp@wnec mlghcthe eccentric
contact tip P.
In the case of probes having rectangular section, such as that
15 shown in Figure 5, the method for realising a contact probe
according to the invention advantageously comprises the following
steps:
- a first cutting step along a first cutting plane « sloping
with respect to the section plane = and passing through the contact
20 tip P, and
- a second cutting step along a second cutting plane p
sloping with respect to the section plane n and passing through the
i contact tip P.
{ In particular, these cutting planes o and B slope of 45° with
25  respect to the section plane n and they are rotated one another of
90° in order to define the ecceniric contact tip P positioned inside
the contour of the cross section of the probe body.
In conclusion, advantageously according to the invention, the
proposed contact probe with the eccentric tip allows to realise a
30 i:esting head able to reduce the value of the minimum pitch of the
contact tips P, making it thus possible to test integrated electronic
devices with contact pads with very close contact centres C, Le.
very reduced pitches.
The eccentricity of the contact tip P and the longitudinal axis
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contact tip P. In the case of probes having rectangul ar section, such as
that = 15 shown in Figure 5, the nethod for realising a contact probe
according to the invention advantageously conprises the following steps: a
first cutting step along a first cutting plane a sloping wth respect to

t he secti orWPREPABITP0 and passing through the contact 20CPCHEP2R50E&M% a second
cutting step along a second cutting plane (3 sloping with respect to the
section plane it and passing through the contact tip P. In particular,
these cutting planes a and 3 slope of 45 with 25 respect to the section
plane it and they are rotated one another of 90 in order to define the
eccentric contact Alq[% posi tioned inside the contoyr of the cross section
of the probe bod§ ePRiSCh Prohg A§eeRRibipniRg srsidsgtheo Comeur Rfent i on,
the proposed cotiactosy sdagion dhtHehpratecesdy be wdlpagld ouBable séaithgiena 30

testing head abl g r %»]llﬂg val myll Ltch of e..cqnt act
tips P, making i ?f %ﬁ%s@%b%%gi e tlg t%_%?{oi h{%g:gera egﬁg}%&& ﬁ%%‘?ecs hQel\l/]i es W th
contact pads wi t Altomativglyseppesedaposion math gespeet tovehy sadacedagist ches.

The eccentri cit yi9hs lbe sEMTads iﬁ&reag’mg;@lé RPakbONABld by 3¥hBsing kB eVO
2005/ 091000 PCT/ CP2 O%/CSOSOZG -A of. the ct?}nt act pr.obe . and its %SI tioning

i nsi de the cont oBt! A2 A shuse QoG theh 4155 HhePIRREF FERetiealid
sui t abl e ori ent atlisanetent thesm phodremsableoaciordimg tiottheppaioe drite Acteatingt

robes 40 in an Y : it i . ont act
Bads 5 thus conspgéérlgg @qsn%%gﬁgéﬁ%eﬁ%%&ﬁ%% 1@&56@&1?%;{5? élgjfaltggiﬁr?g t he
gui de hol es and elegiromit glgviagsthaying gepf i gh¢-th greater diameters than

those usabl ej@ccor di p@reevdheadvaagadtislyAabestding theask i mviAtisnobihri ned
bgeing nore reliable for testi ng.t e i nhﬁgrig{eyd e e-ctis;on c d6¥l ces, havi ng
very little pitcRESPHE REPESHSP Fafvantxgd iits PRt St GrHOPE St HeiomPent i on,
t he cutting planes sloping with respect to the section plane = and
passing through the contact tip P.
In particular, the method according to the invention is
15 extremely simplified in the case of probes having rectangular
section needing only two cutting operations carried out along a
first oo and a second B plane sloping with respect to the section
plane n and passing through the contact tip P, which belongs to

the contour of the cross section of the probe body.
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eccentric contact tip Pis realised by neans of cutting steps along cutting
pl anes sloping with respect to the section plane n and passing through the
contact tip P. In particular, the nethod according to the invention is 15
extrenely sinplified in the case of probes having rectangular section
needing only two cutting operations carried out along a first a and a
second (i plane sloping with respect to the section plane it and passing
through the contact tip P, which belongs to the contour of the cross
section of the probe body. -11 CLAIMS 1. A testing head having verti cal
probes of the type conprising at least a first and a second die respectively
provided wth at | east one guide hole f@ﬁéﬁﬁ@ging at | east one contact
probe 5 (40) effective to ensure the ne | and electrical contact with

a correspondi ng contact Apdgs{inQ) hdfachnhiniwegr egsdedsl gstotani coflefteenyige  be
tested, said at_| east Onﬁ tgonéaclx_ ésgcrob 40%,1 co:gp 4 Si n%a r.gdl-l i_ke . probe
body (411 haingHH'¥e& 3 étﬁl% Acrbes 2 ecH 3R (ET‘FOW F R BF P ¥l Endence
with at | eastwitke aérddask cheaigechola far hontsdog at easd ¢ ahaeat peoksed in
that sai dsecceldfedifil 8FLablps (bR 1RRathl ARAC1cRPEP cBAN Olyifdld
rectangul ar cross sectjion and Is obtalne y . cutting along at least a first

(a) and a secoWFCEPPPEIRECORLRE! RSNt adntegpdedciRctipnisspevdcst® a
section pl anebéitktdeliRddait Regovale EOnadt Brdlse (209 c@h@éﬁn&)ﬁ%m (41)

a0, paoe 10, N8 S8 ) i S o ol hon el A

cutting pl anesefraspbBjlesicopeithf adleasti oherashactiht an saictraet tontptate (n)

verti cal 18 oplE3 AR Ase R Uiy Shipf Sopllude @Rkl (FRE Uk eq

contact probest @) chgeec! sred rEEEnEhlaraiciose Geshign smd rissebtaiteidohy of

sai d probe bogh%ng tddg R 1IBEsPArRtdtq) b PREsSIOIR] AMfifiS Atk EQEHABGULR Cr 0SS

sections - andsl 9pLg, Wit L3885k bescttich IEETY B Sfloginaridlacont
axis (XX) of said probe body (41) and passing through said

15 eccentric contaat tip (F).

2. A testing head having vertical probes according to
claim 1, characterised in thart said cutting planes (., B) slope of 45°
with respect to said section plane {1) and they are rotated one
another of 90°.

20 3. A testing head having vertical probes according to
claim 1, characterised in that adjacent contact probes (40) have
axes (ZZ) of said rectangular cross scctions of said probe bodies
(41} being parallel to one side of said rectangular cross sections
and sloping with respect to an alignment' axis (WW) of sajd centact

25 pads (50).

4. A testing head having vertical probes according to
claim 1, characterised in that said axes {(ZZ) of said cross sections
of said probe bodies (41} and said alignment axis (WW) of said
conlact pads (50) furm sn angle of 45°.

30 5. A testing head having vertical probes according to
claim 1, characterised in that it comprises at least one air gap
placed between said first and second die and effective to allow said
contact probe (40) to deform when said eccentric contact tip (P)
abuts on esid contact pad.
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25 pads (50). 4. A testing head having vertical probes accordiing to claim
1, characterised in that said axes (ZZ) of said cross sections of said
probe bodies (41) and said alignnment axis (WN of said conlact pads (50)
forman angle of 45. 30 S. A testing head having vertical probes according
to claiml, characterised in that it conprises at |east one air gap placed
between said first and second die and effective to allow said contact probe
(40) to deform when said eccentric contact tip (P) abuts on said contact
pad 12 6. A testing head having vertical probes according to claiml1,
characterised in that said contact probe (40) has at |east one pre def or med
section. 7. A nmethod for realising a contact probe of the type 5 conprising
at | east one rod-Pike phobestiagyhead) haxing verticed: psgbrar asrerEdingdoi on

and provi ded ¢iiGon! eepsaRERsE A MRt shRPtortAer (BRBOI40PRAY 4D 16kt

eccentric contact fi aracterised in that it COITD!ISES at [east a
first and a sERdHI* P’i" PePfiP- said tip portion along at least a first

cutting plane and7a secangndthodl ffber eaulisivig ldlgcﬁlﬁi&tgrgbbn@ﬂ\tﬁ@ ﬂygﬁer)cct
r

(41), “Sai & RS Bearite PASE! RIS Mot aPaOBEc MY ¢ Cbbhi BePiE pi p)

posi tioned atreviangtjer @fosalsdcuent amgiu pbaovidead Insecticspomndrics Wit «fai d

first cutting skendes ti@QSEﬁ& Jdée%%tr%’%hg&ct @:@: @@a@gm(&atﬁmeah

sl opes with respect 10 |on pl ane rough sard
eccentric conma@hatlip P PrISGS %Taﬂ%a%“ﬁs@oﬁdsbmﬂr@ saasmd suing stepgfsai d

SeCf,nd di ffeéﬁ&t d o figmP (a(t31)cawtalh &*‘ﬁﬁtf@ﬁ.tﬁn Wet B 1.-;%@@% d %e&éhtﬂh g
section 8 anglnl SAd pesecs thraul e fontact (T (R 20 € Ao
sl ope of 45 vbiing eathopohal Sai dnsests ofXplaneafd) peoisk t bvsgty afdel ); od=tled one
anot her of 90 utt}x?fg planes passing through said eccentric contact tip (P)
positioned at one edge of said rectangular cross section and in that
- gaid first cutting step is made along said first cutting
15 plane (o) which slopes with respect to said section plane {7} and
passes through said eccentric contact tip (P), and
- said second cutting step is made along said second
different cutting plane (B) which slopes with respect to said section
plane (r} and passes through the contact tip (P).
20 8. A method according to claim 7, characterised in that
said sloping planes {a, B} slope of 45° with respect to said section
planc (x) and they are rotated one another of 20°.
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