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1 PROBE CARD CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims priority under 35 USC 119 to Korean Patent
Application 5 No. 2006-118032, filed on November 28, 2006 in the
Korean Intellectual Property Office (KIPO), the contents of which are
herein incorporated by reference in their entirety. BACKGROUND OF
THE INVENTION 10 1. Field of the Invention Example embodiments of
the present invention relate to a probe card for testing for normal
operation of semiconductor deviggsodgre paiticularly, example
embodiments of the present invention relate to a probe card having
improved probe bonding strength. 15 2. Description of the Related Art
Recently, as information media such as computers have become

widespread, sqRHROSGMEIAE REKICECRYSIGAMATEH APPRREABIS

progress In view of functions of semiconductor devices, the

KRS HEMRRS HP@htgqﬂgd’@r 5@@%&9?1'9@?3) w5eds @%‘?e'ﬁ{ Wpplication

StOI’ capacities. To meet t 0 above-mention requirements,
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eveloped toward high integration degrees, improved reliab

E%é?acturedgg Sgﬁ rocess@g}ﬁé"?‘ﬂk‘ %F%ﬁ'iﬁ!?%%“%@ﬁ“ﬁ%ﬁ:%@ated by

reference in their entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

Example embodiments of the present invention relate to a probe card for
testing for normal operation of semiconductor devices. More particularly,
example embodiments of the present invention relate to a probe card having
improved probe bonding strength.

2. Description of the Related Art

Recently, as information media such as computers have become
widespread, semiconductor device development has made rapid progress. In
view of functions of semiconductor devices, the semiconductor devices may
require high operational speeds and large storage capacities. To meet the
above-mentioned requirements, semiconductor fabrication processes for the
semiconductor devices have been developed toward high integration degrees,
improved reliability, high responsive speeds, etc.

Generally, the semiconductor devices are manufactured by a fab process
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for forming electrical circuits including electrical elements on a
semiconductor substrate such as a silicon substrate, an electrical die
sorting (EDS) process for testing electrical characteristics of
semiconductor chips on the silicon substrate formed by the fab process,
and a packaging process for encapsulating the 5 semiconductor chips
using an epoxy resin, and cutting the encapsulated semiconductor chips
to singulate the encapsulated semiconductor chips into semiconductor

FYNSriiRIG dRRRER BIRCRESiRMR S el iPHcaem I E&TKINgemiconductor

whether the semiconductor chip is operating normally or not before

BEHOIANOS (R BRCXRYIBgN JsQJBé%?é,saﬁfé?e'éﬁ%%%%eéﬁfﬂ%@y(tﬁlﬁ@}jﬁr%ss for

use of a probe card having a plurality of probes that make contact with the

BRI MG RS r ABRRRGAEY sSERFRNRRTEH B &E t?ﬁ%egilf%n substrate

testing normal operation of the semiconductor chips by applying electrical

RIRRS 1ByNRSCRIFPIUEL GiaS Ahat R f?uﬁ%@&é%‘é“&h%ﬂ&%@ﬁlé%g the

detecting Tesponsive signals from the' 15 semiconductor chips. A

ggﬂﬁ@HBUE’@e‘Eﬂ\ étVBEiHr%gﬁtwi%@Pg}?yrQ&WaﬁH@%Hf PYRENA G psulated

needles, each needle havi ed at one end, arranging the

ESW&%T@&S?%@@WSL r@ fﬁ@ﬁhéngﬁﬁ?gﬁ?eﬁeéglﬁ%&p QPtEﬁ‘igs into

yas rnng process. to ensure con etween the probe an

91 f samjconductor chip, it may be required to provide the probe
\%?th %%@ﬁ%ﬁﬁrlﬁéwgi/er, the probe may be deformed, the horizontal level

of the pil%’r% é‘Bébé‘?E auigingy éegé%glj)Pé’c?éggr%o"rféHS&J&ﬂ@%\Fﬂé‘%er the

be misaligned because the conventional needle-type probe car
E%Qﬁ@%&ﬁ?%hip is operating normally or not before performing the packaging

process. The EDS process may include the use of a probe card having a
plurality of probes that make contact with the semiconductor chips, respectively.

The probe card may be used for testing normal operation of the
semiconductor chips by applying electrical signals to the semiconductor chips
that make contact with the probes, by detecting responsive signals from the
semiconductor chips.

A conventional needle-type probe card may be manufactured by bending
needles, each needle having a tip formed at one end, arranging the needles at
predetermined positions, and fixing the needles to a substrate by a soldering
process. Here, to ensure contact between the probe and a pad of the
semiconductor chip, it may be required to provide the probe with elasticity.

However, the probe may be deformed, the horizontal level of the probe
may not be maintained and/or the position of the probe may be misaligned

because the conventional needle-type probe card is repeatedly used.
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3 Further, since the conventional needle-type probe card may be
manually manufactured, the conventional needle-type probe card may
have low productivity. Furthermore, as the semiconductor devices have
become highly integrated, the semiconductor devices may have a fine
pitch. However, it may 5 be difficult to aggange needles of the conventional
needle-type probe card so as to correspond to the fine pitch of the
semiconductor devices. Moreover, interferences between the needles of

the conyepinakpredifim ARG AT SR HB IpRSBIEL EMAF B Nanually

conventional needle-type probe card may have very low test accuracy. 10

hARURIERIER (e OIS R dhaI CHENEA)RENE SIS RE R OS5 Hade  low

cantilever-type probe card has been proposed. The cantilever-type probe

P%ﬁ,&Eﬁ\yit%S RpiaTHYRS BY YREICAI JRAIREHR B4R havR BERIRe highly

orming a fip portion and a support beam for supporting the tip portion on

Hei! BiubsHRAiEoRANABO G 49 RaGLa%ine fdhe %HBWévelr, it may

ﬁ]
beagri, and removing the sacrificial substrate. A microelectromechanica

wm@m@ W?r)r&ﬁggen‘é@meg" Bﬁﬁés&m%%ﬁén%%@&é{ Egﬁ&& ﬁ’g@@ E&so as

may be manufactured MEMS technology. Particularly,

ESC'?:B?JB%JH&W‘B""B%‘%Brﬁ&rﬁ%‘? ttheéBgﬂb% &5t %It.e@ict%sé. ,Moreover,

semiconductor substrate lev hus, time and costs for testing

B R B o REURHRE probe card
Pr?é])g%% tﬁe%?a?&q 88%&%?&&‘?&)&%&?%888l?eqt%%cs?éoe card may have

very low test accuracy.

To overcome the problems of the conventional needle-type probe card, a
cantilever-type probe card has been proposed.

The cantilever-type probe card may be manufactured by vertically
forming a bump on a substrate, forming a tip portion and a support beam for
supporting the tip portion on a sacrificial substrate, bonding the bump to one end
of the support beam, and removing the sacrificial substrate.

A microelectromechanical system (MEMS) probe card, which is a type of
cantilever-type probe card, may be manufactured MEMS technology.
Particularly, the MEMS technology may allow the probe card to be manufactured
at a semiconductor substrate level. Thus, time and costs for testing the
semiconductor devices may be significantly reduced.

According to a conventional method of manufacturing the MEMS probe
card, a bump is bonded to one end of a support beam by a soldering process.

Particularly, a solder paste is interposed between the bump and the support
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Particularly, a solder paste is interposed between the bump and the
support 4 beam. The solder paste is heated to a temperature of about
200C to about 350C to melt the solder paste, thereby combining the
bump and the support beam with each other. However, in the
conventional MEMS probe card, a positipn error 5 between the bump and
the support beam may be generated while heating and cooling the bump
and the support beam in the bonding process. Further, when the

geayentional Mrde piokeisaiddetP R A odbnpsrduBESUIRAIE DBRREMEabout

be deformed and misaligned due to weak bonding strength between the

BEEW: 30hIBR SPRYHRPHR:AS ﬁﬁéﬁ%@%éeﬁnswﬁw%ﬁﬂenamﬂﬁ%dom@%uppon
card may 10 have low durability. SUMMARY OF THE INVENTION

BamRiss engsimens of the present invention provide a probe card that
includes a firmly fixed probe. 15 A probe card in accordance with one

aspect f {he. ppSeRt IRKENInR dRGLIES MEKRSAIEn8 RURP: & PRRSiBAT error

a combining member. The bump 1s formed on the substrate. The probe

M@F@@Bﬂﬁb %ﬁﬂmﬁé‘@ Br%%ﬁHf%&ﬁ?y%%ﬁ%ﬂ%?&%@g heating and

support beam. The combining member ele ump to

B AR ST Bk 3 SRATH SR PR wen
BRSNS RBHAMARFS AR AOARE RXAIPRIGSPASERE MG IBSH beam may

combining portion and
be deformed and misaligned due to weak bonding strength between the bump

and the support beam. As a result, the conventional MEMS probe card may

have low durability.

SUMMARY OF THE INVENTION

Example embodiments of the present invention provide a probe card that
includes a firmly fixed probe.

A probe card in accordance with one aspect of the present invention
includes a substrate, a bump, a probe and a combining member. The bump is
formed on the substrate. The probe includes a support beam and a tip
protruded from a first end of the support beam. The combining member
electrically connects the bump to the probe. The combining member includes a
first combining portion and a second combining portion surrounding an outer face
of the first combining portion.

According to one example embodiment, the first combining portion and

the second combining portion may be tightly fitted to each other. Further, a
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the second combining portion may be tightly fitted to each other. Further,
a 5 solder paste may be interposed between the first combining portion
and the second combining portion. According to another example
embodiment, the first combining portion may be formed on the bump. The
second combining portion may be formegd at 5 a second end of the tip
opposite to the first end. Alternatively, the first combining portion may be
formed at the second end of the tip. The second combining formed on the

B Hectsdingy ol RBRIBSE S HERIE MR HiRE o BiISREL Portion and the

combining portion may have a cylindrical shape having a holldw portion

m&ﬁfﬁﬁ\iﬂg ﬁ&rﬁgﬁponding to an outer circumference of the first

combining portion. A probe card in accordance with another aspect of the

presentieRiey {BChIRAG SILSHBIS: SrsoRRRAY Ao MAPSBRIREportion

The probe includes a support beam and a tip protruded from a first end of

gy BRPRRSRAEH e b iniﬂger@%gzgfg Mﬁ@%ﬁ]&gﬂ% D& formed at

portion formed on the substrate 15 an econd co portion tightly

%tt"s%BﬁBeéiﬁﬁt ‘?Q”IHE“ :%SBPE%%RJ Y5 e EICER qc%ﬂgiﬁ%nl%i%%g‘?ﬁe first

as a shape configured to surround an outer face of the first co

BBFHBPriﬁ%HfBH %ﬂ%&%‘?ﬁ‘?&%%ﬁﬂgi% nH‘%ﬁ&Sto?QH@i@B?g The second

portion e protruded from an inner tface of a recess formed at the
rg):bining portion may have a cylindrical shape

Eg%mﬁqﬂlﬁoﬁng&&?ﬁ%%&ﬂ S a size corresponding to an outer

aving a w portion that

circumfe’&rg&ﬁ%i%t% gt gﬂ%@jn&(ample embodiment, the second combining

portion may have a cylindrical shape having a hollow portion that has a size
corresponding to an outer circumference of the first combining portion.

A probe card in accordance with another aspect of the present invention
includes a substrate, a probe and a combining member. The probe includes a
support beam and a tip protruded from a first end of the support beam. The
combining member includes a first combining portion formed on the substrate
and a second combining portion tightly fitted to the first combining portion.
Further, the second combining portion has a shape configured to surround an
outer face of the first combining portion.

According to one example embodiment, the first combining portion may
be protruded from an inner face of a recess formed at the substrate. The
second combining portion may have a cylindrical shape having a hollow portion
that has a size corresponding to an outer circumference of the first combining
portion. Further, a solder paste may be interposed between the first combining

portion and the second combining portion.
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portion. Further, a solder paste may be interposed between the first
combining portion and the second combining portion. 6 According to the
present invention, a probe card may be firmly and accurately fixed to a
substrate or a bump. Further, the probe card may have improved
reliability so that test failures of semicorgluctor devices, which are tested
using the probe card, may be reduced. 5 BRIEF DESCRIPTION OF THE
DRAWINGS The above and other features and advantages of the

inventiog Wil isgaRareHYRPRAIR/ENRSFETEr 6516840 ABRITMRY MR firmly and

detailed description when "considered in conjunction with the

AEEAMRAPHRE FHBVANGTINREHE 1By 1D B! ISTRITFRPSHRCHANGE e may have

illustrating a probe card in accordance with a first example embodiment of

?Hﬁ)FH@é&”Féﬁ‘é(ﬁ'FgP%ﬂﬁatzt@sﬁ PAISRECHYE HRNE BNGHABPGG RO hich are

card in FIG. 1; FIG. 3 is a cross-sectional view illustrating a probe card in

ASGRALER) Wit %B@%,%@ Ble & jment of the present invention;
15 FIG. 4ﬁ§’a p(g?spectlve view?l]lustrating the probe card in FIG. 3; FIG. 5

is a cross-sectional view illustrating a probe card in accordance with a
third example embodiment of the present invention; and FIG. 6 is a

perspective view i%té@ti %mw{g@ﬁ?@ﬂ&ﬁ'@ﬁ A%glgeédécmPTION

OF THE EMBODIMENTS The present invention is descri more fully
here'naﬁtﬁﬁwé@o@eﬁ‘%c%{ﬂer features and advantages of the invention will

become readily apparent by reference to the following detailed description when
considered in conjunction with the accompanying drawings wherein:

FIG. 1 is a cross-sectional view illustrating a probe card in accordance
with a first example embodiment of the present invention;

FIG. 2 is a perspective view illustrating the probe card in FIG. 1;

FIG. 3 is a cross-sectional view illustrating a probe card in accordance
with a second example embodiment of the present invention;

FIG. 4 is a perspective view illustrating the probe card in FIG. 3;

FIG. 5 is a cross-sectional view illustrating a probe card in accordance
with a third example embodiment of the present invention; and

FIG. 6 is a perspective view illustrating the probe card in FIG. 5.

DESCRIPTION OF THE EMBODIMENTS
The present invention is described more fully hereinafter with reference to
the accompanying drawings, in which embodiments of the invention are shown.

This invention may, however, be embodied in many different forms and should
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the accompanying drawings, in which embodiments of the invention are
shown. This invention may, however, be embodied in many different
forms and should 7 not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that this
disclosure will be thorough and completg, and will fully convey the scope
of the invention to those skilled in the art. In the drawings, the size and
relative sizes of layers and regions may be exaggerated 5 for clarity. It

Yt Be UBHstRIeahERNIEE IPhE ERBBHRRAYS SIS TRIRH REr 7S k??éﬂger these

"on," "connected to" or "coupled to" another element or layer, it can be

disqsabriRRnisLRes S AR L eHRIGH IRt G QYRURSHEBEARBSEGRA and complete,

intervening elements or layers may be present. In contrast, when an

%Wd”\ﬁﬂtﬁiﬁﬁi‘i{r‘i@@}?@sk&%'ﬁg &Pth@'rﬁ%}ﬁﬁtﬂw to RS/ SAMERMRALALT In the

dlrectly coupled to" another element or layer, there are no intervening

 FheAURS BrESRILb K DHTBEY &f%ﬁa Iﬂgﬁls}%nﬁﬂgsb? exaggerated

throug out. As used herein, the term "and/or" includes any an
ions of one or more of the assouated listed items. It will be
understood that, although the terms first, second, etc. may be 15 used

nerein {0, SSC A BRI S CATDRRRP SRS RIS being

sections, these elements components, regions, layer /or sections

3&9“'gcd?%f&?éﬁ'iﬁegP%E)hg)?@dt%”%&ﬂ%?%l ﬁtadFlé\é’léY #565h'Be directly on,

distinguish one "element, ¢ mponent, region, layer or se tion from anot

E‘%ﬁ’f Heéro o%%%%riqﬁﬂgso | é(sélgiﬁg}%“&rﬁ%?c%c? el enﬁﬂg'@(&ﬁw%hts or

sec ISCUSSG elow cou ermed a s

F%E%O?r?él}’ ngb%s@%er M %%?Hpapst, when an element is referred to as being

"directly on," "directly connected to" or "directly coupled to" another element or
layer, there are no intervening elements or layers present. Like numbers refer
to like elements throughout. As used herein, the term "and/or" includes any and
all combinations of one or more of the associated listed items.

It will be understood that, although the terms first, second, etc. may be
used herein to describe various elements, components, regions, layers and/or
sections, these elements, components, regions, layers and/or sections should
not be limited by these terms. These terms are only used to distinguish one
element, component, region, layer or section from another region, layer or
section. Thus, a first element, component, region, layer or section discussed
below could be termed a second element, component, region, layer or section
without departing from the teachings of the present invention.

Spatially relative terms, such as "beneath,” "below," "lower," "above,"

"upper" and the like, may be used herein for ease of description to describe one
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without departing from the teachings of the present invention. Spatially
relative terms, such as "beneath,” "below," "lower," "above,"” "upper" and
the like, may be used herein for ease of description to describe one 8
element or feature's relationship to another element(s) or feature(s) as
illustrated in the figures. It will be undergtood that the spatially relative
terms are intended to encompass different orientations of the device in
use or operation in addition to the orientation depicted in the figures. For

BIGHIRIE off 1B dieviCRIRBISSRIiGH BRI BRMRIRIs PISREAR SR U P Rbstrated

as "below" or "beneath" other elements or features would then be

RIBNSHURROVE]: (iR HOMBISHIBRE PalaWpStid FelHﬂﬁ@i‘&WBl'%@é intended

term "bélow" can encompass both an orientation of above and below.

108 AR REBHI S HERRRHREBH HABIRARON K EGS b RREh addition

orientations) and the spatially relative descriptors used 10 herein

Harar eler ASERTINERCHAE ISR gigsRe et gl s dar tﬁetl%“ﬁé‘%é’fin the

escribing particular ‘embodiments only and Is not intended to be limiting

d

TR T e
indi i twi 5 t t the.t
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REGRITES® O?ﬁ%f@éer%ﬂéﬁég%‘?egm?"ﬁé?&ﬁ“ 88ﬁ@-ﬂ§§§i18§ C‘)?{B%'Eﬁsaﬁ‘%?(&ﬁtation

components, € presence or a one or more

gﬁgﬁ%&ﬁfﬁgrgﬁi%gw& SRS RRIBIANY UBMGHIEN TSRS AL 90

degrees or at other orientations) and the spatially relative descriptors used
herein interpreted accordingly.

The terminology used herein is for the purpose of describing particular
embodiments only and is not intended to be limiting of the invention. As used
herein, the singular forms "a," "an" and "the" are intended to include the plural
forms as well, unless the context clearly indicates otherwise. It will be further
understood that the terms "includes" and/or "including,” when used in this
specification, specify the presence of stated features, integers, steps, operations,
elements, and/or components, but do not preclude the presence or addition of
one or more other features, integers, steps, operations, elements, components,
and/or groups thereof.

Unless otherwise defined, all terms (including technical and scientific
terms) used herein have the same meaning as commonly understood by one of
ordinary skill in the art to which this invention belongs. It will be further

understood that terms, such as those defined in commonly used dictionaries,
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20 Unless otherwise defined, all terms (including technical and scientific
terms) used herein have the same meaning as commonly understood by
one of ordinary skill in the art to which this invention belongs. It will be
further understood that terms, such as those defined in commonly used
dictionaries, 9 should be interpreted asdhaving a meaning that is
consistent with their meaning in the context of the relevant art and will not
be interpreted in an idealized or overly formal sense unless expressly so

drBnRARCIRIBr R oRPRSimEMd & #ﬁeéﬂﬁ@lﬂ'{%% RFHSEBLY @M their meaning

illustrating a probe card in accordance with a first example embodiment of

theyREeSERERBNERE. RN EAE aft 18t RANSREEHE i}ﬁi%?gi@fééf 3HNGHGealized or
probe card in FIG. 1. Referring to FIGS. 1 and 2, a probe card of this

BYRMPIEIRTAPOSIEE h e O REINARS B SURRLFRIE(LRd-BRVING a circuit pattern

102, a bump 110 formed on the pattern 102, and a plurality of probes 120
having a first end at which a tip 122 making contact with a semiconductor
device is formed and a second end, which is opposite to the first end,
Combi”%‘?n‘%ﬁimgrﬁ‘imp 110. Additionally, the probe card further includes
a combining member 130 for 15 fixing the bump 110 and the probes 120

to each qites R SleE/call cOURIS 11e, I AMALADL1REP H2040 dance

each other. Here, the probe card may serve as a Space expansion device

eSS AR B Tt VRN A8 i 2 s <
Bre@?)%%ﬂvtéy \i'i‘e%ﬁm%ﬂating the probe card in FIG. 1.

Referring to FIGS. 1 and 2, a probe card of this example embodiment
includes a substrate 101 having a circuit pattern 102, a bump 110 formed on the
pattern 102, and a plurality of probes 120 having a first end at which a tip 122
making contact with a semiconductor device is formed and a second end, which
is opposite to the first end, combined with the bump 110.

Additionally, the probe card further includes a combining member 130 for
fixing the bump 110 and the probes 120 to each other to electrically couple the
bump 110 and the probes 120 to each other.

Here, the probe card may serve as a space expansion device for
electrically coupling the semiconductor device, which has pads arranged by a
first pitch, to a printed circuit board (PCB), which has pads arranged by a second
pitch wider than the first pitch.

In this example embodiment, the substrate 101 may include a single-
layer ceramic structure or a multilayer ceramic structure. Further, the circuit

pattern 102 on the substrate 101 may correspond to the first pitch of the



10

15

20

20 pitch wider than the first pitch. In this example embodiment, the
substrate 101 may include a single- layer ceramic structure or a multilayer
ceramic structure. Further, the circuit pattern 102 on the substrate 101
may correspond to the first pitch of the 10 semiconductor device. The
bump 110 is protruded from the circuit pgttern 102 of the substrate 101.
The bump 110 electrically connects the circuit pattern 102 to the probes
120. 5 Each of the probes 120 includes a support beam 121 and the tip

L2Aiéo e Sukofhe support beam 121 is fixed to the bump 110. The
support beam 121 horizontally extends from the bump 110. In this

examplempoigen (59, rstbRet AeATHE kit harR M PASbrRt!@strate

has a thin thickness, a width, and a length longer than the width. 10 Here,

tpsuifiieatly Rigvide B ARl U HaelafC CiRg RN qufn\éi Probes

with stable contact reliability by pressing the tip 122 toward the pad of the
liconductor device, the support beam 121 may have elasticity. Further,
for allowing the probes 120 to simultaneously make contact with the

pads, 2,5qas RYGALTSE BENIGED ALuARSE (R08 0101 SIREICIR 122, A

101 and the suppor eam 121. The tip 122 is protru om a free

A A e L
121 horizontally extends from the bump 110. In this example embodiment, the
support beam 121 may have a bar shape that has a thin thickness, a width, and
a length longer than the width.

Here, to sufficiently provide the tip 122 and the pad of the semiconductor
device with stable contact reliability by pressing the tip 122 toward the pad of the
semiconductor device, the support beam 121 may have elasticity. Further, for
allowing the probes 120 to simultaneously make contact with the pads, a space
may be formed between an upper face of the substrate 101 and the support
beam 121.

The tip 122 is protruded from a free end of the support beam 121 along
an upward vertical direction opposite to a downward vertical direction toward the
Substrate 101.

The tip 122 directly makes contact with the pad of the semiconductor
device. Thus, the tip 122 may advantageously have a pointed end for piercing
into an oxide layer on the pad to make contact with the pad. Further, the tip 122

may have wear resistance for allowing the tip 122 to repeatedly make contact

with the pad. In this example embodiment, the tip 122 may have a conical
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The tip 122 directly makes contact with the pad of the semiconductor 20
device. Thus, the tip 122 may advantageously have a pointed end for
piercing into an oxide layer on the pad to make contact with the pad.
Further, the tip 122 may have wear resistance for allowing the tip 122 to
repeatedly make contact with the pad.{n this example embodiment, the
tip 122 may have a conical 11 shape or a pyramid shape having the
pointed end. Alternatively, the tip 122 may have one of various shapes

dHigtensiram RoyRapeHIRMY ﬁ'i@%%t@ﬁeé?ﬂi“b'mf&rﬂﬁﬁ%ﬁﬁrtﬁéonp 122

combines the bump 110 with the probes 120. The combining member

Fr%%'?%ﬁ/é i SPUél?FBE@slH Pl%‘d*rﬁér@ﬁ?%ﬂ?%g%{ﬁépg mePtididhapes.

a second combining portion 132 tightly fitted to the first combining

portion 3g{. c%%ﬂ&%ﬁﬂ%@%%@%ﬂw%ﬁ?e@ﬁ%%ﬁﬁﬁr% WEPPM@%%%%S 120.

is inserted into the second combining portion 132. In this example

w@%mnﬁqg FleRBaCce I RAEY ﬁ}%thHﬂﬁﬁrﬁ‘?é et 941 Péﬁtuded from the

comblnlng portion 131 and the second combining portion 132 Thus,

ﬂ?ﬁdl‘i@“tﬁﬂtﬁ‘g %@9&1&3%&%8t CE% for Hﬂwl%%”'f?@ﬁ@”ﬁﬁBH”%”Q e first

outer circum erence of Ing portion For examp

H{Bnﬁﬁgfg ﬂ%r‘?rﬁ’fe of the second combining portion 132 may be
tantial e same as the outer circumference of the first combining

portlon e @rlgt%lg?‘ﬁﬂﬁ]ﬂﬁﬁ ?8?'%&?:%@%@? COWE@EWE’@%Q inserted

the first combining portio Ining portion
ﬁ%e{ %hggg@ﬁé%%b% ﬁl&epgﬁbﬁ%ammg portion 131 may be slightly
arger than the inner

In this example embodiment, a clearance may not be formed between
the first combining portion 131 and the second combining portion 132. Thus,
the second combining portion 132 may have a hollow portion corresponding to
an outer circumference of the first combining portion 131. For example, an
inner circumference of the second combining portion 132 may be substantially
the same as the outer circumference of the first combining portion 131.
Alternatively, to increase the bonding strength between the first combining
portion 131 and the second combining portion 132, the outer circumference of
the first combining portion 131 may be slightly larger than the inner
circumference of the second combining portion 132.

As shown in FIG. 2, in this example embodiment, the combining member
130 include the first combining portion 131 having a solid rectangular columnar
shape protruded from the bump 110, and the second combining portion 132
having a hollow rectangular columnar shape that has the hollow portion having a

size corresponding to the outer circumference of the first combining portion 131.
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circumference of the second combining portion 132. As shown in FIG. 2,
in this example embodiment, the combining member 20 130 include the
first combining portion 131 having a solid rectangular columnar shape
protruded from the bump 110, and the second combining portion 132
having a hollow rectangular columnar spiape that has the hollow portion
having a size corresponding to the outer circumference of the first
combining portion 131. 12 Here, the shape of the combining member 130

FigdenohOeSIREECICiMe tREnHROME THRHMIBBRA SENHEHY HIRNLE %%i?ﬁg&l% the

the first combining portion 131 may have a solid cylindrical shape. The

SBEVRhTATRBIRLE R AtfsnMay o P e i AR AN YRBARERISHARS portion 131

having a hollow portion'that has a diameter 5 substantially the same as

thay o408 ISLapmamng e igidel. HeeesasonetianehmCkeribR s may

combining portion 131 and the second combining portion 132 of the

Fa _iai%ﬁ%ﬁmaﬂfnﬁ?ﬁaﬂr‘éﬁ%@%%@t% FRABAIBBHiG AU RS BlEmeter

the first combining portion 131 and t econd combining portion 132

Wﬂ&%ﬂ&%ﬂ&Q&ﬁ?e%?fﬁé?Bg?H@?Ns‘P%&RBW‘ﬁH%I%H?ﬁo}P%@ft combining

portion an e second combining portion 132 To insert the first

combining orian g ai e hale Rering LRI AGABRNEE and the

portion 132, thereby tightly fitting the first combining p n 131 and the

S 2 0 T Eol® 1800 (Do o
G i ECCPRECoBENERERIYED 632 RN ARNE AIBRAEY and the second

surrou ess than about 1 outer cir erence
combining portion 132 with each other, heat or pressure may be applied to the

first combining portion and/or the second combining portion 132 to insert the first
combining portion 131 into the hollow portion of the second combining portion
132, thereby tightly fitting the first combining portion 131 and the second
combining portion 132 to each other.

Further, to tightly fit the first combining portion 131 and the second
combining portion 132 to each other, the second combining portion 132 may
have a shape for surrounding no less than about 1/2 of the outer circumference
of the first combining portion 131.

In this example embodiment, the first combining portion 131 is separately
formed on the bump 110. Alternatively, the first combining portion 131 and the
bump 110 may be formed simultaneously with each other. Further, in this
example embodiment, the second combining portion 132 is formed on the
support beam 121. Alternatively, the second combining portion 132 and the

support beam 121 may be formed simultaneously with each other.
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of the first combining portion 131. In this example embodiment, the first
combining portion 131 is separately formed on the bump 110.
Alternatively, the first combining portion 131 and the 20 bump 110 may
be formed simultaneously with each other. Further, in this example
embodiment, the second combining poftgpn 132 is formed on the support
beam 121. Alternatively, the second combining portion 132 and the
support beam 121 may be formed simultaneously with each other. 13

AdditiongdiirgR AR ef \iMaRReMRIAB SSRGS R At SRMRRIBIMbining

portion 131. In thiS example embodiment, the' adhesive member may

Wﬁ@ﬁ 3’2‘3?.0'thH%SE%(&%%Ié/\Q?ﬁB&Bﬁr%HE%Q%Hﬁe]sﬂ%i%%%? a8 include a

emperature of about 200C to about 350C, the solder paste 140 is melted

QHEHSePIAB S W ErStAeNIBIRKY RO 43 1s2Rd e SBCa R mperature of

combining portion 132 with each other. Alternatively, the first combining

BBEIRb8iEng %E?%@m@%@@ep‘ﬂﬁ% 134 oL this RO RNy combine

member 130 may be ¢ ined with each’ other by a brazing process at a

Eﬂ@ﬂF‘ﬁ?‘BHfﬁtﬂEE%Lﬁéﬁi@?’ié‘f’%%%%e%&ﬁ&'%?ﬂ%injg%’ %@Bﬂ;ﬁfﬁth each

as well as the s r paste 140. According to this example embodiment,
ical bonding strength generated by the tight fit as well as the bonding
strength generated by the solder paste 140 may be applied between the

probe 1&9&@%@&&@% %ggﬁ%%ﬂéi@? gBFﬁBﬁé%g %'ﬂgl ‘Eh% t’5':3:{3:](5%1](1190nabining

may be firm her, 15 since position errors an

BSPBHH%@%%@%&#&R&&&%R%PE%%EQIBQ’é!}ﬁwbined with each other by

a brazing process at a temperature of no less than about 450°C, a conductive
adhesive, etc., as well as the solder paste 140.

According to this example embodiment, physical bonding strength
generated by the tight fit as well as the bonding strength generated by the solder
paste 140 may be applied between the probe 120 and the bump 110 so that the
probe 120 and the bump 110 may be firmly secured to each other. Further,
since position errors and deformations of the probes 120 may be prevented, the

probe card may have improved structural stability.

Embodiment 2

FIG. 3 is a cross-sectional view illustrating a probe card in accordance
with a second example embodiment of the present invention, and FIG. 4 is a
perspective view illustrating the probe card in FIG. 3.

In Example Embodiment 1, the first combining portion 131 is inserted into

the second combining portion 132. In contrast, in this example embodiment, a
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probe card may have improved structural stability. Embodiment 2 FIG. 3 is
a cross-sectional view illustrating a probe card in accordance 20 with a
second example embodiment of the present invention, and FIG. 4 is a
perspective view illustrating the probe card in FIG. 3. In Example
Embodiment 1, the first combining portipp 131 is inserted into the second
combining portion 132. In contrast, in this example embodiment, a 14
second combining portion 232 is inserted into the first combining portion

SB8dohIPERIRMIGh PR 6! igfiﬁ@'@'r@ﬁﬁmﬂ%‘ﬁpﬁcgmﬁﬁﬁiw'%yﬁéﬁc&ﬁ.

detail with reference to FIGS. 3 and 4. Here, substantially identica

elemenisdpeiRXRERPie bivheAENET MRS LLARIETERBEIMBNIRMkR rated in

names and any 5 further illustrations with respect to the same elements

AERAIIHAY BFE Lo HRYSY-RABHNY (R fd Cdind @Ry AdUPREFRIEREnts in

this example embodiment includes a substrate 201 having a circuit

RRUGBI€ OEnh BHMR L0 TO5RE DOR NG RANEIMG Sy AUHIRUY LR any

220 having a first end at which a tip 222 making 10 contact with a

AEiEplTandRyioa e fauped aBdaecmnd enatichiie BARRSIEGIein for

rst end, combined with the bump 210, and a combining member 230
bining the bump 210 and the probe 220 with each other. In this
example embodiment, the substrate 201 may include a single- layer

N AT e e
includes a substrate 201 having a circuit pattern 202, a bump 210 formed on the
pattern 202, a plurality of probes 220 having a first end at which a tip 222 making
contact with a semiconductor device is formed and a second end, which is
opposite to the first end, combined with the bump 210, and a combining member
230 for combining the bump 210 and the probe 220 with each other.

In this example embodiment, the substrate 201 may include a single-
layer ceramic structure or a multilayer ceramic structure. Further, the circuit
pattern 202 on the substrate 201 may correspond to the first pitch of the
semiconductor device.

The bump 210 is protruded from the circuit pattern 202 of the substrate
201.

Each of the probes 220 includes a support beam 221 and the tip 222. A
fixed end of the support beam 221 is fixed to the bump 210. The support beam
221 horizontally extends from the bump 210. The tip 222 is protruded from a

free end of the support beam 221 along an upward vertical direction opposite to

a downward vertical direction toward the substrate 201.
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semiconductor device. The bump 210 is protruded from the circuit pattern
202 of the substrate 201. Each of the probes 220 includes a support
beam 221 and the tip 222. A 20 fixed end of the support beam 221 is
fixed to the bump 210. The support beam 221 horizontally extends from
the bump 210. The tip 222 is protrudediisom a free end of the support
beam 221 along an upward vertical direction opposite to a downward
vertical direction toward the substrate 201. 15 In this example

embodifRefths sHRRE ERGHBikehiN BN VB RDERRPS MAHNES Rave a bar

width and a length longer than the width. Here, to sufficiently provide the

URA72RAEHEE DRFRh eSS RIGGIABAGE: Hevirm v {ljigekable contact

reliability, the tip 222 may have a conical shape or a 5 pyramid shape

having RypRINtEAEALEHIE POMRIAGIEIRr 2P RS Rd S FRBRiRBNductor

portion 231 protruded from the bump 210, and a second combining

BRUICL gin Ueipl¥ Waeehia tag it cgq@bg’@@@qﬁ%p% NSRS Wape or a

combining portion 232 Is formed a%/’the fixed end of the support beam

égﬂarﬁ%%%b%ﬁgymg SmAesingAL the first combining portion 231 is
y formed oR t

parate e bump 210. Alternatively, the first combining

portion %ﬁlﬁ éﬂ%ﬁ?mnﬁ%w&ﬁﬂ&?ggoﬂ(ﬁsf%ﬁ% éHHHFﬁfnﬁ ggﬁﬁdﬁitﬁﬁaﬁ%truded

other. Further, in this“example ment, the second ining
@gmﬁ%%pﬁjé %gbze?%qgnﬁﬁﬁgm%msm&%rﬁswﬁm@wumtaa%%e first

combining portion 231. The second combining portion 232 is formed at the
fixed end of the support beam 221.

In this example embodiment, the first combining portion 231 is separately
formed on the bump 210. Alternatively, the first combining portion 231 and the
bump 210 may be formed simultaneously with each other. Further, in this
example embodiment, the second combining portion 232 is formed on the
support beam 221. Alternatively, the second combining portion 232 and the
support beam 221 may be formed simultaneously with each other.

The second combining portion 232 is inserted into the first combining
portion 231. To tightly fit the second combining portion 232 to the first
combining portion 231, the second combining portion 232 may have an outer
circumference substantially the same as an inner circumference of a hollow
portion in the first combining portion 231. Alternatively, the outer circumference
of the second combining portion 232 may be slightly larger than the inner
circumference of the first combining portion 231.

As shown in FIG. 4, in this example embodiment, the second combining
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15 support beam 221 may be formed simultaneously with each other. The
second combining portion 232 is inserted into the first combining portion
231. To tightly fit the second combining portion 232 to the first combining
portion 231, the second combining portion 232 may have an outer
circumference substantially the same aggan inner circumference of a
hollow 20 portion in the first combining portion 231. Alternatively, the outer
circumference of the second combining portion 232 may be slightly larger

B dhe e SiCYpne et alIne dRIARIIANASPRFIR I det frBf MRS pport

In FIG. 4, in this example embodiment, the second combining 16 portion

Pa2hasa sokghLeffangsiabirmig moricihaag rpfgéfamawmé&%ﬁ#ma%olumnar

beam 221. The first combining portion 231 has a hollow rectangular

CALIRNRAShAD RN B BACHARRIYA hiay i%rf’e%ﬁﬂﬁ&ﬁ?%@ﬂ%eter of

to a diameter of the second combining portion 232. 5 itionally, a

foldet pasie S4BiNA Bgrmm@gzon the first combining portion 231. In this

example embodiment, the solder paste 240 is interposed between the

first CO(’}&WQW&%@] i% g&&éfnﬁzﬁl& zﬁ’ 'Pﬁa?B@‘fHH%&P 40 rg‘?{e?’o:ﬁi'rsyvé@rﬂbining

the solder paste 240 is heate er paste 240 is melte irmly

ggw.%%iir st |ﬁ°{H€"EQQ]rEHrE[) | %@%@%@%%%F?QQQ B9 P Nerposed

2 with 10 each other. odiment . 51s a cross-sectional view
B T e 2 SRR 28 liing porion 222
When the solder paste 240 is heated, the solder paste 240 is melted to firmly
solder the first combining portion 231 and the second combining portion 232 with

each other.

Embodiment 3

FIG. 5 is a cross-sectional view illustrating a probe card in accordance
with a second example embodiment of the present invention, and FIG. 6 is a
perspective view illustrating the probe card in FIG. 5.

In this example embodiment, a first combining portion 331 for fixing a
probe 320 is formed at a substrate 301 differently from the structures in Example
Embodiments 1 and 2.

Hereinafter, a probe card of this example embodiment is illustrated in
detail with reference to FIGS. 5 and 6. Here, substantially identical elements in
Example Embodiments 1 to 3 are referred to by identical names and any further
illustrations with respect to the same elements are omitted herein for brevity.

Referring to FIGS. 5 and 6, a probe card of this example embodiment
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15 perspective view illustrating the probe card in FIG. 5. In this example
embodiment, a first combining portion 331 for fixing a probe 320 is
formed at a substrate 301 differently from the structures in Example
Embodiments 1 and 2. Hereinafter, a probe card of this example
embodiment is illustrated in 20 detail with reference to FIGS. 5 and 6.
Here, substantially identical elements in Example Embodiments 1 to 3 are
referred to by identical names and any further illustrations with respect to

theisa83eLSTRSHRAHPMAGH] & eifc(at BaRdin: SEfedintiaiy prdbid 320

6, a probe card of this example'embodiment 17 includes a substrate 301

RaviRg &CHpuIsPAtE R SRR ISR RIPPSS S2MidRBIIRISGEd%nd a

makes contact with a semiconductor device, and a combining member

§§918?ﬁiﬁ%mﬁ@é%%ﬁ?ﬁb?%&'ﬁ‘?e“%%lﬁgﬁgf‘e%‘%ﬂﬂ& BREPIBEEBRD with

Each of the probes 320 includes a bar-shaped support beam 321 and the
tin 328iksprotruded from a free end of the support beam 321 along an
upward vertical direction opposite to a downward vertical direction toward

the subgizaje 307 5}%@94%%1‘{@&[&5@%[%99%9 PSS emBRBEEPESH0hnd the

the semiconductor 10 device with stable contact reliabillty, the tip 322

T8 RS e BTN A SPIAN i upver
GEFALY PR oYB R HAPY A SR SIEYGLUCaiFetEBR" (R B substrate
301.

Here, to sufficiently provide the tip 322 and the pad of the semiconductor
device with stable contact reliability, the tip 322 may have a conical shape or a
pyramid shape having a pointed end.

In this example embodiment, the substrate 301 may include a single-
layer ceramic structure or a multilayer ceramic structure. Further, the circuit
pattern 302 on the substrate 301 may correspond to the first pitch of the
semiconductor device.

The combining member 330 has a first combining portion 331 formed at
the substrate 301, and a second combining portion 332 formed at a fixed end of
the support beam 321.

The first combining portion 331 may be arranged correspond to the
circuit pattern 302. Further, the first combining portion 331 is formed in a
recess 303 formed at a surface portion of the substrate 301.

In this example embodiment, the recess 303 may be formed by partially

removing the circuit pattern 302 and a portion of the substrate 301 adjacent to
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pattern 302 on the substrate 301 may correspond to the first pitch of the
15 semiconductor device. The combining member 330 has a first
combining portion 331 formed at the substrate 301, and a second
combining portion 332 formed at a fixed end of the support beam 321.
The first combining portion 331 may bejgranged correspond to the 20
circuit pattern 302. Further, the first combining portion 331 is formed in a
recess 303 formed at a surface portion of the substrate 301. In this

BEBRGiemRadimens. thenearss 3P drigreddy Badidy from a bottom

removing the circuit pattern 302 and a portion of the substrate 301

pdiacenie AR dbe ﬂ@.uit'ﬂ?é@ﬁfbé@%aﬁ@?n%ﬁ?%”ﬂﬂﬂiﬁ%%é&Jon the first

extends from a bottom face of the recess 303. The circuit pattern 302 is

RBHIBINAY BoERM B iNe Hisk: SOrMRINNG R pdRRJIHS3 3RSt be formed

combining portion 331 may be formed by partially femoving the substrate

g?gﬁd}ﬂéﬁgmﬁ%\ﬂﬁﬁ%ﬁ%&&éﬂﬁi@i%ﬂoﬁmmgWi'm QS IHBAIY portion

e recess 303. In this example embodiment, the Tecess 303 and the

@@l’c&rﬂﬁgm fRPLtion 33k m@x@ceegfg:#dganeously obtained by forming a

recessed face at a surface portion of the substrate 301 by a sandblasting

process Thed I SRBLARNERD {ﬁ'é@g%%@%e%é SL iﬁ{gl¥ir5t3%%mbining

receiving the 10 second combining portion urther, the recess

g}f&}@?‘é%i‘ h %ecgfmﬁﬁgﬁgéﬂgﬁg6%?&@&3‘%??8%9@2%1E%'%E%BB%?& at a

or example, when the secorid combining’portion

5%&%388%8&%%?‘0%&%%?& 301 by a sandblasting process.

The recess 303 may have an inner space for sufficiently receiving the
second combining portion 332. Further, the recess 303 may have a shape
corresponding to that of the second combining portion 332. For example, when
the second combining portion 332 has a rectangular columnar shape or a
cylindrical columnar shape, the recess 303 may have a rectangular columnar
hollow portion or a cylindrical columnar hollow portion corresponding to the
shapes of the second combining portion 332.

The second combining portion 332 has a hollow portion for receiving the
first combining portion 331. For example, when the first combining portion 331
has a rectangular columnar shape or a cylindrical columnar shape, the second
combining portion 332 may have a hollow rectangular columnar shape or a
hollow cylindrical columnar hollow portion having a hollow portion that
corresponds to the shapes of the first combining portion 331.

Further, a clearance may not be formed between the hollow portion of

the second combining portion 332 and the outer circumference of the first
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cylindrical columnar shape, the recess 303 may have a rectangular
columnar hollow portion or a cylindrical columnar hollow portion
corresponding to the 15 shapes of the second combining portion 332.
The second combining portion 332 has a hollow portion for receiving the
first combining portion 331. For examplgg when the first combining portion
331 has a rectangular columnar shape or a cylindrical columnar shape,
the second combining portion 332 may have a hollow rectangular

Eghﬂmﬂﬁ,[gsﬁ&;f%ﬁ@g]go hollow cylindrical columnar hollow portion having
a hollow portion that corresponds to the shapes of the first combining

portion ﬁ%@litﬁﬂéﬂﬁr’aa&iﬁfé%%%t@%ﬁ%§ TREMBREANS 1B SRR 0¥Mbining

portion of the second combining portion 332 and the outer circumference

EBmsﬁi@éiLQ (P RRINAG ABIE AR %é”é’iréhﬁoﬂ)%?lreiﬂ?%t@zgﬁoﬁaéi‘(ioned

i
e formed on the first combining portion 331. In this example

SR RAHRS Mot e PoPRdie 5202 hEQlRR 9508 300 KTHAARP B circuit

portion 331. The solder paste 340 is forme the circuit 5 pattern 302.
hgreforgwhen the first combining portion 331 is inserted into the
econd combining portion 332, pressure may be applied to combine the

o o R SRRSO AL o e
SRS A D R B o
E8PHBIHIH8 B?)FHBH %%%Vé{ﬁ% ‘?ﬁ&%%}ﬂd combining portion 332 with each other.
When the combining member 340 is heated to the melting temperature of the
solder paste 340, the solder paste 340 may be melted to firmly combine the first
combining portion 331 and the second combining portion 332 with each other.

According to the present invention, a probe in a probe card may have
improved bonding strength. Further, since position errors and deformations of
the probes may be prevented, the probe card may have improved structural
stability. As a result, test failures of semiconductor devices, which are tested
using the probe card, may be reduced.

Having described the preferred embodiments of the present invention, it
IS noted that modifications and variations can be made by persons skilled in the
art in light of the above teachings. It is therefore to be understood that changes
may be made in the particular embodiment of the present invention disclosed
which is within the scope and the spirit of the invention outlined by the appended

claims.
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According to the present invention, a probe in a probe card may have
improved bonding strength. Further, since position errors and
deformations of the probes may be prevented, the probe card may have
improved structural 15 stability. As a result, test failures of semiconductor
devices, which are tested using the prolpe card, may be reduced. Having
described the preferred embodiments of the present invention, it is noted
that modifications and variations can be made by persons skilled in the

A HgBt ef KRialpys: teachings. It is therefore to be understood that
changes 20 may be made in the particular embodiment of the present

invention disclosed which is within the scope and the spirit of the
invention outlined by the appended claims. 20 WHAT IS CLAIMED IS: 1.

A probeycard C%”b?&ﬁ@@éré éHHﬂF%ﬁﬁ' 5 a bump formed on the substrate;
a probe including a support beam and a tip protruded from a free end of

the supggltJ .-and a combining member for electrically coupling the
bump and the probe to each other, the combining member including a

first corgbardirq%%}rﬁi'% %Iﬁ(h,?e égb%‘%%l@d combining portion surrounding an

outer face of the first combining portion. 2. The probe card of claim 1,

wherein the st SOmRRENS AAHEBR beam and a tip protruded from a free end of

the support beam; and

a combining member for electrically coupling the bump and the probe to
each other, the combining member including a first combining portion and a
second combining portion surrounding an outer face of the first combining

portion.

2. The probe card of claim 1, wherein the first combining portion

and the second combining portion are tightly fitted to each other.

3. The probe card of claim 1, further comprising a solder paste

interposed between the first combining portion and the second combining portion.
4. The probe card of claim 1, wherein the first combining portion is
formed on the bump, and the second combining portion is formed at a fixed end

of the support beam opposite to the free end.

5. The probe card of claim 1, wherein the first combining portion is
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and the second combining portion are tightly fitted to each other. 15 3.
The probe card of claim 1, further comprising a solder paste interposed
between the first combining portion and the second combining portion. 4.
The probe card of claim 1, wherein the first combining portion is 20 formed
on the bump, and the second combininggportion is formed at a fixed end
of the support beam opposite to the free end. 5. The probe card of claim
1, wherein the first combining portion is 21 formed at a fixed end of the

ROMRSEL REAMiQRPTEE &P the féﬁﬁgcéhi ’b@%ﬁ%&?ﬁ@‘%cﬂf@biféage?ﬂtigﬂd the

is formed on the bump. 6. The pro ard of claim 1, wherein the secon

SemRBIREMBINAY poRtshaLRIHIERAbRIARD MY AINg a hollow portion that

has a size corresponding to an outer circumference of the first combining
portion. 7. A probe card comprising: a substrate; 10 a probe including a
support beam and a tip protruded from a free end of the support beam;

and a C@F"bi”i“%@%&ﬂﬂ!gm&ﬁrﬂ ﬁiﬂ@r@mQH&Q&@BMO&H}ﬁﬂiHHgﬁgortion

substrate, and a se ombining portion having a shape for surroun

ﬂﬁsoé‘%liﬁﬁﬁaﬁfsfﬂﬁﬁgghﬁ f‘i?';g(i) %Bﬂ&i/?g%&’t?&% RRHBE LIRS Hedponding

combining 15 portion. 8. The e card of claim 7, wherein the first

TP VRS RAERRference of the first combining portion.

7. A probe card comprising:

a substrate;

a probe including a support beam and a tip protruded from a free end of
the support beam; and

a combining member including a first combining portion formed on the
substrate, and a second combining portion having a shape for surrounding an
outer face of the first combining portion to be combined with the first combining

portion.

8. The probe card of claim 7, wherein the first combining portion

and the second combining portion are tightly fitted to each other.

9. The probe card of claim 7, wherein the first combining portion is

protruded from a recess that formed on at a surface portion of the substrate.

10. The probe card of claim 7, wherein the second combining portion
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and the second combining portion are tightly fitted to each other. 20 9.
The probe card of claim 7, wherein the first combining portion is

protruded from a recess that formed on at a surface portion of the
substrate. 10. The probe card of claim 7, wherein the second combining
portion 22 has a columnar shape incluging a hollow portion that has a
size corresponding to an outer circumference of the first combining
portion. 11. The probe card of claim 7, further comprising a solder paste 5

IS ROSSIRRNY &R YRS AERI A BIMHBRORP iR GH ehiternsRCa N &CE B bnding

portion.
to an outer circumference of the first combining portion.

11. The probe card of claim 7, further comprising a solder paste

interposed between the first combining portion and the second combining portion.



