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Description PROBE CARD AND METHOD OF FABRICATING THE

SAME Technical Field [1 ]The present invention relates to a. probe card
and method of fabricating the same employed in an electronic device test
apparatus. Background Art [2] Probe cards are apparatuses, each

including a substrate and probes arranged on the substrate, are used for
Blechicaketvaracteristics of microscopic electronic devices (egi/KR2006/004257
semiconductor devices). As well known in this art, semiconductor devices
include pads formed on their surfaces for exchanging signals with external
electronic systems. Semicondydesdeyistrpaenduct predetermined

operations with_electrical signals input t ro(ljg&%ads and thereafter
PRORESARE ANRN LI OB EARR LA RN THE S AME

pads’l‘@éﬁi’i‘ﬁﬁ'l“ﬁlém probe cards provide electri.c paths between the
semiconductor devices and the external electronjc s stems (e.g., testers),
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with higheydatagrmelcpigeissigy ot shfppnalstor devices, those pads are
beinq;mgm{ﬁﬁ%m@ic in dimensions and reduced even in intervals
therebelgw%en %ccord %%glas that, the probe card need t be fabricated.in
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the chupiFylsroedsdayingdis abepsaia eriidy oniigaleaiby ndndeaveen the semi-

technrisjuedisinigracipsehipehondes] dadraniechnighie(elgingdasor eddiging electric

soldqgmgtpmgmgggg&ﬁ)}%gﬁgpe as well as a product quality is heavily

dependf:nthon skill of a warker, Fur er, acc rdle? tlpsthe tr
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[6] T%OE%ﬁifﬁ‘ﬁ &fé&ﬁ#ﬁﬂ@b@%&%em&&%%ﬁg@éﬁﬁﬁ%wwﬁg}%a‘fﬁgwhwh
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the lasestentiplingisthoigheaecompanias witbciapidiyienolingsanschgapidlyeher
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destructngn of a ero duct b al t[h ept te erature variatjon. a[?])l}/égre

t ralses a cost for manu ereo

are various art F ﬁau roce ses, su

or settiin i a SUDStrate SFthe p%%%aed by
hand, a technique using a flip-chip bonder and a techmque using laser. The soldering
by hand takes a long time, as well as a product quality is heavily dependent on skill of
a worker. Further, according to the trends of miniaturation on semiconductor devices,
the soldering is insufficient to accomplish the accuracy of alignment required therefor.

The technique by the flip-chip bonder is widely used nowadays, but disad-
vantageous to improving a product yield because just one probe fail thereof may result
in an overall defect. Furthermore, since the flip-chip bonding is required of expensive
equipment, it raises a cost for manufacturing a product thereof.

The coupling technique by laser includes steps of individually heating and bonding
probes, so it takes a long time as like the soldering. And, as the laser coupling

technique accompanies with rapidly cooling and rapidly heating probes, it would cause



card, those techniques make it difficult to precisely control configuration

and bulk of the adhesive in accordance with necessity. This difficulty in

controlling pattern and bulk of the adhesive may incur irregularity on

height of the probes and degrade the qualities of a probe card. In

particular, according to those technicafways for probe cards, since the

adhasversssed for fixing probes is hard to be formed in predetamgnes/oo4257

pattern and bulk all over the substrate of probe card, it is difficult to

overcome such irregularity on height of the probes. Disclosure of Invention

Techifitalpirsbte P8 TH & hrbaihtamperiisn 1ediEtted to provide a probe
[7]card witkigrobes wéijular athdssig v ufel Thaqtbse pidmeantiouis @isoof the probe

direcighte.oMde Runethad RhfakrisaingaiReRe Atk inreamasNsiat Ik of
of pr%beas(*h{elo The present invention i
a

Sive 11 accordance with necesst f qge Ehglg ﬁ%edntgo%{r%\ﬂ%e aattern nd
method of 1a ricating a pro_%e card, pre_?/"en Ing estruction y Vartion of
tempRtStaF eIt SHOFEMAY Aitme kotaauidBting tresprotre adrdhe
The gresént ifiventioncmdtill furtiretadirscteditg ® thethodtofifabricatifog mobe
probefayditoeludingaistepdorsnaking pomenesive i isuseréaetermined
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Technical Solution, %Zé.lgord r to accomplish the technical directions, the
presé?ﬁ]%’\rl%% BrOLALYE R9R8hod of fabricating a probe card, including
a stepischotdeed buveméierby means of photolithography process. This

methgd qampiisesdhfeateps of: forming soldering bumpers electrically
contacting connected to conductive patterns on a substrate including

(8T pluralitid SHPTHEC EIERY S Pt CREPSSrigP b s StpP aFtds 1y riar on
solddrighbbumpers and connected to the conductive patterns; and melting
[9]the soldetiingd3etnpeesasnd fixiradihe paabesctadb e subst ateablhin @ probe
embgqmwﬁr}ggjlgp(ﬁaq ﬁtsgfr];rgb\ég_ntion, the step of forming the soldering
umpers . comprises: forming a mask pattern with including openings on
10f e oS TG 0 ST A0 Wt AP e[ o probe
connetbd®y thengslsaiietlina pattanisiop piispeRBIIn RsRtbeitilth ghogening a
moldiisrdacintoiiagmtheenadk pattern. The openings may be formed over
[11the condygtivaRatiarhinihesamenatiarn RS20 RHeABeKNehg a probe
b“m%‘z{% G prslers ?‘?p%r%eaﬁ?ﬁgﬁ]?%a%é%{‘v&'%%ﬁﬂi RI3lng, proges ﬁlﬁé%card on

the mask pattern-as the m ccording to the present inven e
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[12] In order to accomplish the technical directions, the present invention provides a

method of fabricating a probe card, including a step of soldering bumpers by means of
photolithography process. This method comprises the steps of: forming soldering
bumpers electrically contacting connected to conductive patterns on a substrate
including pluralities of the conductive patterns; disposing probes supported by the
soldering bumpers and connected to the conductive patterns; and melting the soldering
bumpers and fixing the probes to the substrate.

[13] In an embodiment of the present invention, the step of forming the soldering
bumpers comprises: forming a mask pattern with including openings on the substrate;
forming the soldering bumpers, which are electrically connected to the conductive
patterns, by using the mask pattern as a mold; and removing the mask pattern. The
openings may be formed over the conductive pattern in the same pattern and size. The
soldering bumpers are preferred to be formed by an electro-plating process using the
mask pattern as the mold.

[14] According to the present invention, the soldering bumpers are made of at least one



of materials from Sn-Pb series, Sn-Bi series, Sn-Bi series, and Sn-Zn
series. [15] In another embodiment of the present invention, the method
may be further comprised of, before forming the soldering bumpers,
forming supporting bumpers that physically support the probes and are
electrically connected to the conductivé patterns. The supporting bumpers
6 Rieiesed to be formed through a photolithography procagsrigkhgs/oo4257
same size and pattern. In more detail, the step of forming the supporting
bumpers comprises: forming a supporting bumper mask pattern to expose
top fatewufitheltondodivecpattémBingihe Sullstsates and fordirgribe
[15$upportingdediepatsoniiiehx arenelpetidaallyeanngaie dleahtkml@qmamiml
patterps, H&H‘S’@B&&fe‘%@r&!ﬁg[ﬁe Q@H&%Qﬁ%‘?ﬁéﬁ&?&ﬂ%‘?ﬂ %mpers that

bump atternhas a mold. [16 Accordi to emb ents
preséﬁﬁh?ﬁxt%ap? R RS S R e 4 Racs s i C%%W%Paﬁems
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of th(%hsucggg Qth%bupg %r(sm e su ?t%t g‘taem% o%rrsnlﬂb rat({:{ C%@R”%nm ers, which
grooves corres or?é s In shape ottoms Fﬁwg groove are
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bumm@#&%}@ﬂ&ﬂ@eﬂ@fa@mmwnshl amothertdirestiomoldthe present
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which f conductiv
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[19] The probe may further comprise a plug corresponding to the supporting bumpers or
the substrate in shape. The guide supporter is shaped in correspondence with the
supporting or soldering bumpers.

[20] The probe card according to claim 13, wherein the substrate comprises a groove
corresponding to the plug in shape, wherein the bottom of the groove is leveled lower
than the bottom of the supporting or soldering bumper. In this case, the groove is
formed under the center of the conductive pattern, wherein the conductive pattern has a
hollow to expose the groove at the center.

[21]



to form soldering bumpers. As the mask pattern can be made by a
photography process, it is able to uniformly form the soldering bumpers in
desired pattern all over a substrate. Thus, the soldering bumpers
corresponding to a structure for connectlng probes are formed in the same
pattern and bulk all over the substrate. ‘As a result, the probes can be
soengadigrgniform height all over the substrate. 123]In additiomkr2006/004257
according to the present invention, a heating device capable of gradually
ascending or descending temperature is used to melt the soldering
bumpedyaritageoes gebisetsard according to the present invention may be
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Brief Description of the Drawings

[25] FIGs. 1,3,5,7,9, and 11 are plan views illustrating processing features by a
method of fabricating a probe cared in accordance with a first embodiment of the
present invention.

[26] FIGs. 2, 4,6, 8,9, 10, and 12 are sectional views illustrating processing features by

a method of fabricating the probe card in accordance with the first embodiment of the
present invention.

[27] FIG. 13 is a perspective view illustrating a structure of the probe card in accordance
with the first embodiment of the present invention.

[28] FIGs. 14 through 16 are perspective views illustrating probe cards in accordance
with other embodiments of the present invention.

[29] FIG. 17 is a sectional view illustrating a feature by a method of fabricating a probe
cared in accordance with a modified embodiment of the present invention.
Best Mode for Carrying Out the Invention

[30] Preferred embodiments of the present invention will be described below in more
detail with reference to the accompanying drawings. The present invention may,
however, be embodied in different forms and should not be constructed as limited to
the embodiments set forth herein. Rather, these embodiments are provided so that this

disclosure will be thorough and complete, and will fully convey the scope of the



cared in accordance with a modified embodiment of the present invention.

Best Mode for Carrying Out the Invention 1301Preferred embodiments of

the present invention will be described below in more detail with reference

to the accompanying drawings. The present invention may, however, be

embodied in different forms and should not be constructed as limited to

wie meedinsents set forth herein. Rather, these embodime e Tak®&2006/004257

provided so that this disclosure will be thorough and complete, and will

fully convey the scope of the S WO 20071049878PCT/KR20061004257
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dispdsiticisofhresntials (6.dhémputocipuppads f6imetincged to an external

semieRpgotgtofydRwica) iseitiedsiaratiesbiasgetmAs teNding: toathe e s eldk-

inve r}gii;n&@"{g'!ﬁgﬁsmmge& GHiLRoard %%t%%tﬂﬁ?&@éfﬂ?ﬁe%%%r%ﬁu
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supporting bumper 40. For instance, the first mask pattern 30 may be made of a
photoresist pattern formed by a normal photolithography process. In this case, forming

the first mask pattern 30 is carried out with including steps of depositing a photoresist



WO 2007/049878PCT/KR2006/004257 film on the substrate on which the
pad 20 is disposed, and then exposing the photoresist film by means of a
photomask to define a position of the first opening 35. Thereafter, the
exposed photoresist film is developed to complete a photoresist pattern

used as the first mask pattern 30. [37],&ccording to another embodiment of
Wwe prezenginvention, before depositing the photoresist film, rer magbodimoies7
be used as the first mask pattern 30 may be formed on the substrate 10
including the pad 20. In this case, the mask film. i.s patterned by using the
photdHEsidt FattBbrige Qhidskh r@%tﬂ&ﬂ@lﬁ thpared bbbt ise the
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as an electro carried out to ormt e supporting bumper 40

first SBBKIAGES. During this the seed layer is generated by means of a
[4Wputteridgaeepmitivg thase powieseany wowreadn aferiinduisiyrefeived foying

the seechlpy@fetmbeforpad 26 Bocoppeiclme Hipjisigprabgtehing Hadormed of
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first aSkxfa“erBr%Q &Cord' N embodiment QLNe Rresent wim includin
invention 8ESp 6F etchlig the supﬁ)orfln 1Bumper Hif miay'Be carried &
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throuB1 etcﬁln the suppor P Y
ectrode is cdnled out to form the supporting bumper 40 filling the first opening 35.
‘During this the seed layer is generated by means of a sputtering technique that deposits
any source material. It is preferred for the seed layer to be formed as a copper film.
[42] A step of etching the supporting bumper film is preferred to use the etching se-
lectivity to the first mask pattern 30. According to an embodiment of the present
invention, the step of etching the supporting bumper film may be carried out by using

one of chemical-mechanical polishing (CMP), mechanical polishing, wet etch-back,



bumper film by means of CMP, As a result, probes disposed by the
subsequent processing step are leveled with each other regardless of the
flatness on the substrate 10. [431Referring to FIGs. 7 and 8, a second
mask pattern 50 is formed on the resultant structure including the
supporting bumper 40. The second mésk pattern 50 is arranged to define
seCcong@pszrings 55 that expose the top of the supporting beomrer240s/0bhes7
second openings 55 define patterns of soldering bumpers 60 in the
subsequent processing step. The second mask pattern 50 is used as a
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ormed of a materna etchi c
s T e O B Gl e gyt
For iﬁgrtance the second mask pattern 40 may be made of a photoreS|st
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formingdhe:secadia maskupadieiiy S0npaarviechewtoith ingiging:stEps afanged
depqgiting,a s%beﬁgrgﬁéﬁﬂlfggw&&h&ﬁ%ﬁ{@%@poa%w@I%mﬁlﬁ @mgmo The
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of a p?]coforﬁ)gs?é%s efine n%%a{r ong of the sécond « 8 enin gte ]ﬁe
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pattermuysedocs Thes secniisriagkpattesroG e 4o hEdelsevoritleopbstingsl O in the
55 atgfersmesdto partially expose the top of the supporting bumper 40.
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are not the second mas ttern 50.7In this p

the f%&f%?ﬁ]d‘@e @dﬁ&“ﬁ%@? PRGBS 86 Bﬁ%@%?ﬁ%& tﬁ‘reo%‘ﬁﬁoé‘mg
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2007154 } paftern Cr%%y‘% Bdrnad by eaned
photéhéﬁmfrgl@ﬂwprocess. The photoresist re-flow process includes a
[46§tep of hettingethesecendrdasto pattetifiGDenpodiprad efehmpneent invention, the
tempeiRfuremiRiopaas isexrn b widir ofdhe.sreaneh MaskRatteryalmso.
like t f|r§t ggenln(glg% ats%e second opening sog%]art% modtlflat%l% in V(%i@an 1 the
pOSItIOI’lS gﬁ atterns wit (S)Ut %E‘In restrictive to th a orementl
embdHhsEHd! around the pad 20. In other words, the second openings 55 are formed to
expose the top faces of the supporting bumper 40. The exposed top faces of the
supporting bumper 40 are not isolated by the second mask pattern 50. In this point, the
first and second mask patterns 40 and 50 can be formed through a lithography process
using the same photomask. During this, in purpose of preventing misalignment that the
second openings 55 stray from the supporting bumper 40, the second opening 55 is

preferred to be smaller than the first opening 35 in width. For this, the second mask



[47] Referring to FIGs. 9 and 10, the soldering bumpers 60 are formed to
contact with the supporting bumper 40, filling the second openings 55.

- Forming the soldering bumpers 60 may be carried out with including steps
of depositing a soldering bumper film to fill the second openings 55 on the
second mask pattern 50, and then etcling the soldering bumper film until
evpasingudbestop of the second mask pattern 50. As like thispsing&418/004257
soldering bumpers 60 are formed by using the second mask pattern 50 as
a mold therefor, they are set in the same configuration and bulk all over
the sbstatd) nouyTsisofasdibe oktite pphgemesiventlon proaplespeatbetotesist re-
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[5With a presgtenmineddhickness @acthie sURRRBMNEERR AR S on, a step of
completed in a shape of hollow that exposes the center of the pad 20.
Further, the soldering bumpers 60 are exposed on the four corners of the
supporting bumper 40 each by each. As a result, the top face of the
supporting bumper 40 has portions exposed among the four corners of the
soldering bumpers 60 (see FIG. 13). Additionally, the aforementioned

oambodiment modified hy the nracant invventinn each of the cenldarina



connector 110 linking with the pad 20 on the substrate 10. The probe is
usually classified into vertical and cantilever types in accordance with
operating point of the force applied thereto when the tip is contacting with

an input/output pad of the semiconductor device. The vertical probe works
with an operating point of force on the 2-axis of the connector 110,
wheteanibgsantilever probe works with an operating point et-fgfgeqidloflzs7
the Z-axis of the connector 110. Hereinafter will be described the present
invention relevant to a structure of the connector 110, but it is not

restriétiveinp Groeklamenahdppsitighiof thactipinwh® pongt teavepctinf buewper 40
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plug 114 ¢ 5?1 n bg inserted, i, the supstrate 10, Fopthis | sertﬁ)nn% Ine g point
plug 117 the SUBSHate 10 comprses & Srasva BoBcSRet e R aiphpoin

of Il of force out of the Z-axis of the connectm 110. Hereinafter will be described the
present invention relevant to a structure of the connector 110, but it is not restrictive to

structure and position of the tip in the point that each of the probes is equipped with the



WO 2007/049878PCT/KR2004/004257 LI-L21-L22 that corresponds to a
gap between the plug length LI and the thickness sum L21 +L22. Such
insertion of the plug 114 into the groove 200 of the substrate 10 makes

the plug 114 more stably fixed to the substrate 10 in structure.
1621Referring to FIG. 15, the probe cafti may be provided without the
sppRestingeymper 40. In this case, the connector 110 of thegfBR®2006/004257
comprises plural guide supporters 112. Each guide supporter is inserted
between the soldering bumpers 60 as shown in FIGs. 13 and 14,
contaetingaith helped@®. Acqordingitydhiontheyrpbbléssbppahtedetsical and
the seldeiingrhusppers 60 in structure. 1631In this embodiment, as the
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film 12 may orme to cover the top face of t trate 10 around

pad 20" The msulatlon film 12 is preferred to be a silicon oxide film formed
[5%hrough Ebniheatbapae dBpsositioeh hecsrbing dorheepielmdeiinentiosating

aforementichaditeadgldesing brirepers 60 @reamatpcaitate CHs! pAeEng device
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[6he groo@écm%taﬁawéﬁ% RSB tha e AP IR QEBHPPT 40 the soldering

corresponpdingtdla gapXetnddr thbsphig length tk. Saantlithe padrdhickness a

L4. Astsidehe trenglughdekdoisinseri@e prieetacyoove200hofdhe sHRsIALE: views
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anothlé%%ﬁ%ﬂl&?ﬁ%aifﬁ@ﬁ%f%ﬁ@@l&%ﬂ?ﬂ% AHBHEY SRR PG with the
17, aftelicaipgingitheosbppeseiigbimtirsr 40, the first mask pattern 30 is
[6Temoveafettithen he.secarcraskppitetndOis bihatiapangse 00 dhethe pad
reSU'@(6‘%%%&9&1@%&3%5“%3'%&@@0%&9@@ Iﬁ]@é rQ@H@H%&Oa% tﬂqﬁl) of the plug
secorid ppeniigs o5 may be lso formed (oygh e same me el
the aforementioned 8mBodh Ml %lca pporting
bumper 40 and the pad 20. When the plug length L1lis 1a1 ger than the thickness sum

L21+L22, the plug 114 can be inserted into the substrate 10. For this insertion of the
plug 114, the substrate 10 comprises a groove 200 constructed in a depth of



[67] The present invention is applicable to probe cards and method of
fabricating the same for electronic device testing systems. For example,

the present invention may be utilized in testing semiconductor devices.
MCSILP 13 WHAT IS CLAIMED IS: [Claim 1] A method of fabricating a
probe card, comprising: 5forming soldéting bumpers on a substrate
Nyeluolingspdugalities of the conductive patterns, the solderingpeuiRes8s/004257
electrically connected to the conductive patterns and having a gap portion
for an insertion of a probe; disposing probes supported by the
soldéringWuindp dirat sntaspnidscied gepthetveemdbetveepenashis! imdubiiribickness
inserting ProbeRisacthmgagoportian pthe [robecheingdphyoieathe substrate 10

[63]
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the sbidEhgbimipe s totphgaasctor 110 of

; al ' Idering bumpers to fix. bes into the . -
peeth S s
the probe comprises plural guide
supporters 112. Each guide supporter is inserted between the soldering bumpers 60 as
shown in FIGs. 13 and 14, contacting with the pad 20. According to this, the probe is
supported by the soldering bumpers 60 in structure.

In this embodiment, as the soldering bumpers 60 are formed by the mold of the
second mask pattern 50, the pattern of the soldering bumpers 60 is variable by the
technical feature of the present invention. Namely, according to the present invention,
the soldering bumpers 60 may be formed in the pattern capable of substituting for the
supporting bumper 40 that functions to align and support the probe in structure. This
transformation of the soldering bumper is permissible by the feature that the soldering
bumpers 60 are formed from the mold of the second mask pattern 50. According to this
embodiment, since it may omit the processing step of forming the supporting bumper
40, it 1s possible to obtain an effect of reducing a product cost by process sim-
plification. |

Meanwhile, according to a modified embodiment of the present invention, an
insulation (or dielectric) film 12 may be formed to cover the top face of the substrate
10 around the pad 20. The insulation film 12 is preferred to be a silicon oxide film
formed through chemical vapor deposition. According to the present invention, as
aforementioned, the soldering bumpers 60 are made of at least one material from Sn-
Pb series, Sn-Bi series, Sn-Ag series, and Sn-Zn series. In this case, the soldering
bumpers 60 are confined in the predetermined regions (i.e., on the top faces of the pad
20 between the guide supporters 114), not spreading out of the pad 20 during the
melting step. This confined disposition contributes to preventing electrical short
circuits with the probes due to horizontal extension of the soldering bumpers 60,
because of material characteristics that the material used for the soldering bumpers 60
is not formed on the insulation film 12 during the melting step.

Referring to FIG. 16, the connector 110 of the probe, as aforementioned in
conjunction with FIG. 14, may be comprised of the plug 114 to be inserted into the
substrate 10. According to this embodiment, a length L3 of the plug 114 is larger than
or equal to a thickness L4 of the pad 20. When the length 1.3 of the plug 114 is larger
than the thickness L4 of the pad 20, the plug 114 can be inserted into the substrate 10.
For this, the groove 200 is provided to the substrate 10 in a depth L3-L4 corresponding
to a gap between the plug length L.3 and the pad thickness L4. As such, the plug 114 is
inserted into the groove 200 of the substrate 10, more stably fixed to the substrate 10.



forming a mask pattern with openings on the substrate; forming the
soldering bumpers, which are electrically connected to the conductive
patterns, by using the mask pattern as a mold; and 20removing the mask
pattern to form the gap portion, wherein the openings are formed over the
conductive pattern. [Claim 3] The method according to claim 2,
Wheki g, soldering bumpers are formed by 25an electro-plafiRgk406/004257
process using the mask pattern as the mold. [Claim 4] The method
according to claim 1, wherein the soldering bumpers are made of at least
[660Nne of maderials:dithne, Soebbiseries)oBriBhsdries cbiheBisaries (angSeniZn
serle&vé}ﬂ%lagphwr[%lm 51]7 aft@fh@rfﬁ‘ﬁg‘@l@ ﬁﬁﬁ%‘fﬂlﬂg%@n%@'% InWhiGhmask

furtherg’ Omgdlseseh%ef cfl tg&gg den gaatlfje p5%’ 1s fi rther afrar%%ied ﬁn the
SUp um ers S|ca sup po es an are electrica

conn@é‘ﬂé@%‘tﬁﬁ@% Mﬁ\geﬂﬁ%ﬂ]éerﬁ%oc[@mlg?attem 50 and the second opemngs 55

may be also formed through the same manner with the aforementioned embodiment.
Industrial Applicability
[67] The present invention is applicable to probe cards and method of fabricating the

same for electronic device testing systems. For example, the present invention may be
utilized in testing semiconductor devices.
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The method according to claim 5, wherein the supporting bumpers are
formed through a photolithography and etching processes in a single
effort. 10 [Claim 7] The method according to claim 5, wherein forming the MCSLLP
supporting bumpers comprises: forming a supporting bumper mask
pattern to expose top faces of the conductive 15patterns on the substrate;
and forming the supporting bumpers, which are electrically connected to
WdAbAductivdatketls, by means of an electro-plating process using the
supporting bumper mask pattern as a mold. 20[Claim 811 The method
according to claim 5, wherein the probe comprises at least one of a guide
[$Upporter and a plug,  wherein the guide supporter is shaped in
corresRo&g%B%eOW{ggH@ggg{g o ltgi;;e%ldp&%lggr%mper or soldering

bumper, and 25wherein the plug is shaped In corréspondence with pattern
of the Suppoeirngddstimpbropehecsubsalgisate including pluralities of the conductive

patterns, the soldering bumpers electrically connected to the conductive patterns and

having a gap portion for an insertion of a probe;

disposing probes supported by the soldering bumpers and connected to the
conductive patterns including inserting probes into the gap portion, the probe being
physically supported by the soldering bumpers and connected to the conductive patterns;
and

melting the soldering bumpers to fix the probes into the substrate.

[Claim 2]

The method according to claim 1, wherein forming the soldering bumpers
comprises:

forming a mask pattern with openings on the substrate;

forming the soldering bumpers, which are electrically connected to the
conductive patterns, by using the mask pattern as a mold; and

removing the mask pattern to form the gap portion,

wherein the openings are formed over the conductive pattern.

[Claim 3]
The method according to claim 2, wherein the soldering bumpers are formed by

an electro-plating process using the mask pattern as the mold.

[Claim 4]
The method according to claim 1, wherein the soldering bumpers are made of at

least one of materials from Sn-Pb series, Sn-Bi series, Sn-Bi series, and Sn-Zn series.
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[Claim 9] The method according to claim 5, wherein the substrate

comprises grooves 30having a shape corresponding to a pattern of the

plugs,  wherein a bottom surface of the groove is leveled lower thana  MCSLLP
bottom surface of the supporting bumper or the soldering bumper.

MCSLLP 15 [Claim 10] A probe card comprising: a substrate having

pluralities of conductive patterns thereon; probes disposed on the

ﬁt{bﬁ{{@tﬁ the probe being electrically connected to the 5conductive

patter ; and ateds %ero amrln;Per fl |‘? eprobestCO e-su trate the
Where %%2 B&Eo p%lses guide suppor erserlf)rcé)trrn ?r%gsfroemors(? 8{Nnélﬁ1§

sIthem{galmdﬁbasnelted soldering bumper comprises pluralities of partial
solderipg bumpers se arated b otrud uide porter. 10 [Clalm
1] %%81 bnr%gep SRS %%Irnop ing to tnatlgkrﬁsféﬁ%#‘e?gmrﬁﬁp .%mﬁa ) cflerlng
deenper g cnade etiad [dastonaaivaaterals. from Sn-Pb series, Sn-Bi
series, Sn-Bi series, and SnZn series.
[Claim 6]

The method according to claim 5, wherein the supporting bumpers are formed

through a photolithography and etching processes in a single effort.

[Claim 7]

The method according to claim 5, wherein forming the supporting bumpers
comprises:

forming a supporting bumper mask pattern to expose top faces of the conductive
patterns on the substrate; and

forming the supporting bumpers, which are electrically connected to the
conductive patterns, by means of an electro-plating process using the supporting

bumper mask pattern as a mold.

[Claim 8]

The method according to claim 5, wherein the probe comprises at least one of a
guide supporter and a plug,

wherein the guide supporter is shaped in correspondence with pattern of the
supporting bumper or soldering bumper, and

wherein the plug is shaped in correspondence with pattern of the supporting

bumper or the substrate.

[Claim 9]

The method according to claim 5, wherein the substrate comprises grooves
having a shape corresponding to a pattern of the plugs,

wherein a bottom surface of the groove is leveled lower than a bottom surface of

the supporting bumper or the soldering bumper.
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15 [Claim 12] The probe card according to claim 10, which further
comprises: supporting bumpers disposed between the melted soldering
bumpers and the conductive patterns to physically support the probes and
be electrically connected to the conductive patterns. 20 [Claim 13] The
probe card according to claim 12, wheiéin the probe further comprises a
plug having a shape corresponding to a pattern of the supporting bumpers
[6llahe Blpstrate, 25wherein the guide supporter has a shape

correspaonding to a pattern of the supporting bumper or the soldering
bumpgir. }éﬁgr%a djfemprm%e probe card according to claim 13, wherein
the substriatzate hyyise plarghvivve Baalvicilya shitpescbressponding to a

tt - - |
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umper or the soldering bumper.
®hduptive patterns; and

melted soldering bumpers fixing the probes to the substrate,
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wherein each probe comprises guide supporters protruding from sidewalls
thereof and the melted soldering bumper comprises pluralities of partial soldering

bumpers separated by the protruded guide supporter.

[Claim 11]
The probe card according to claim 10, wherein the melted soldering bumper is
made of at least one of materials from Sn-Pb series, Sn-Bi series, Sn-Bi series, and Sn-

Zn series.

[Claim 12]
The probe card according to claim 10, which further comprises: supporting
bumpers disposed between the melted soldering bumpers and the conductive patterns to

physically support the probes and be electrically connected to the conductive patterns.

[Claim 13]

The probe card according to claim 12, wherein the probe further comprises a
plug having a shape corresponding to a pattern of the supporting bumpers or the
substrate,

wherein the guide supporter has a shape corresponding to a pattern of the

supporting bumper or the soldering bumper.

[Claim 14]

The probe card according to claim 13, wherein the substrate comprises a groove
having a shape corresponding to a pattern of the plug,

wherein the bottom of the groove is leveled lower than the bottom of the

supporting bumper or the soldering bumper.



16 [Claim 15] The probe card according to claim 14, wherein the
groove is formed under the center of the conductive pattern, wherein the

conductive pattern has a hollow exposing the groove at the center MCSLLP
5thereof

16
[Claim 15]

The probe card according to claim 14, wherein the groove is formed under the

center of the conductive pattern,

wherein the conductive pattern has a hollow exposing the groove at the center

thereof.



