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PROBE CARD AND METHOD OFMANUFACTURI NG THE SAME
Technical Field The present invention relates to a
w@embaoicsar d and a net hod of manufacturing the BEIER2006/001008
More particularly, the present invention relates to a
probe card that is used for testing electrica
characteristics of an electronic device, such as a
sem conduct or device, and a nethod of manufacturing
the probe card. Background Art In general, after a
PROBE CARD ANDNMETHOD OFVMIANUFACTURING THE SAME
sem conductor substrate to form sem conductor devi ces,
a probing test is perfornmed on the semi conductor
devi ces to select a nornmal sem conductor device anbng
TechaioahFidldct ured sem conduct or devices. A packagi ng
process is then carried out on the nornal

sem ch@rmml@ mveatipe selates t9 a probsosnrd and adndthog of riggadacturing

the Supde: P8R patisbib, EHGR RlvsfiBh ek h nrobe cap that i
us?(g Eog ?ﬂégﬂﬁ% .oegeecgﬁifﬂc CharabieRsGS F ?A eéléétﬁgﬂ c Pfice such as a

e outer termnals Wth a test $ignal
seﬁﬁ‘ddﬁdﬁbtoi’ devieeadidesmetival dﬁﬁéﬂfaé@ﬁlﬁg%Pﬁibe%fd cal
si gnal s out putted fromthe outer termna The tester
determ nes the normality of the sem conductor device
based on the received electrical signals. The probe
Backgrownd Artor the probing test includes a printed

f Ie; §38%§? %T%V%C&)“gﬁﬁy C(ﬁ%)r%? s%g“] 2[&'9% E‘F .ngé}nfcgﬁductor

subdtiae @0 PRIrhP Fbidcohdabtolr Neevies, %%r@dlﬁgtteyc & bkérformed on the

connected to the circuits, and e needl es

sericonductonl devicanie cdedettt o hdrendiPkbmivondedton glavicet auwng the
with the outer termnals of the seni conductor devic¢

manugacturedscmieonsiistas levicspal APASkaging Rrosess |1~‘h§163 carricd out on
conventional probe card, apd s.an epl arged

e sePiandBr o SeTitEs 1 R ettt hakBe & o 1«

Fl G the probing test, needles of a probe card respectively make contact with

outer terminals of the semiconductor device, such as an electrode pad. A tester
provides the outer terminals with a test signal through the needles. The tester
receives electrical signals outputted from the outer terminals. The tester
determines fhe normality of the semiconductor device based on the received
electrical signals.

The probe card used for the probing test includes a printed circuit board
(PCB) having circuits through which the test signal flows, a micro probe head
(MPH) combined with a bottom face of the PCB and electrically connected to the
circuits, and the needles electrically connected to the MPH and making contact
with the outer terminals of the semiconductor device.

FIG. 1 is a cross-sectional view illustrating a conventional probe card and
FIG. 2 is an enlarged cross-sectional view illustrating a PCB and an MPH in FIG. 1.

Referring to FIGS. 1 and 2, a conventional probe card 100 includes a PCB
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Referring to FIGS. 1 and 2, a conventional probe card

100 i ncludes a PCB102, an MPH 106 and needl es 108. The
weaBeA10327 ncl udes a plurality of electrical cOPCEER006/001008

130 that are electrically connected to a tester 120

for generating a test current through electrical

connections 122. Further, the PCB 102 i ncl udes

conductive traces 150 extending fromthe el ectrical

ont 06 is arranged under the PCB
10‘5[0%11@%% lké%ngéggd Fb%es conductive traces 154

el eqiyel paiH Vi 020M9Gd&Qdat BliriiRyCondsdtive tomeas 159 Bht are

the PCB 102 t hrough conductivée nenbers 152. The
elecaicdllloscohii8ctad ¢o adesterct2dfdr @gehbratingadasitduvent thioegh gkedtrical

of the MPH 106. The needl es 108 respectively ma
conmm@as 122t hFurthen theiBCBale? whudss condeetvedirnss tlép extending

C Her e order to allow th dl 108 t
ﬁl&e‘é‘sﬁpﬁ@t%@% el ectrode pads 122nee = °
r eSHeGt PR Y 06%”&@%5 e?&lkgz@%'g@ ofrhENIPH 106 1ncludes

conducti ve traces must corr espon

cohdudtivesigaces Iﬁhleel%b’&fehﬂjbdﬁ)nné@t&d 162hefcohtiective traces 150 of the
sem conduct or device 160. However, the MPH of the

PCdbhO%ﬂlmughbomlEbwemnbﬂs 182si ngl e part. Thus, to
test_a new obj i ncl udi ng dif erent nu
an rh.ezmséhﬁﬂb e eonnseteddp the gprduciive; t@CﬁSe”@*g‘Lgﬁﬁﬁeﬂ\?ﬁ’H 106.
h
gonaru e%%g'l& g’?:es & rﬁalél%g‘gﬁ |ng {I"g&{ﬁgadg tlgz of a
seﬁlﬁfdﬁ'dﬂé‘ﬂo?d@(qc&h%new object. As a result, to test
el ectrical characteristics of the new Obj ect, it is

addiHerenial drder anallowdhe mcedlosifla8tta meaktcheontat Witithe electrode
Particularly, as the number of the sgm conduct or

padedb2.aespastivelve @ murabsrang; amngement obHeueqnsiuchye apey 54 of

the, APEE 06, BT G sBP oo éﬁ%L ol HEPESYS ahbedbt O the

serid ﬁthro?de{r]i% 18anpl e, a twenty-layered structure. In
con ast e tester may be standardi zed so that the

However, the MPH of the conventional probe card is a single part. Thus,
to test a new object including a different number and/or an arrangement of outer
terminals, it is necessarily required to replace the MPH with a new MPH that
includes conductive traces corresponding to the outer terminals of the new object.
As a result, to test electrical characteristics of the new object, it is additionally
required to manufacture the new MPH.

Particularly, as the number of the semiconductor devices obtained from a
single semiconductor substrate has been increased, the MPH for simultaneously
testing the semiconductor devices may have a multi-layered structure, for example,
a twenty-layered structure. In contrast, the tester may be standardized so that the
electrical connections of the tester through which the test signal flows may not be
changed regardless of a number and/or an arrangement of outer terminals of the
object. Therefore, an upper layer of the MPH electrically connected to the tester

may be still used regardless of the number and the arrangement of the outer
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el ectrical connections of the tester through which the

test signal flows may not be changed regardl ess of a
wovbae132nd/ or an arrangenent of outer tern naPGI/ER2G00601008

object. Therefore, an upper |ayer of the MPH

el ectrically connected to the tester may be still used

regardl ess of the nunber and the arrangenent of the

outerterm nals of the object. However, as described

BB S, SRV 80 ) b7 ARSERRS Afenion

Mﬂqq% Hienkepa agl?cﬂﬁflgfe ?t 1‘§"r&§1h fégfgt%gir%glél@% tRRIPP AR the new

MPHAne@otérdbhoe With@hmﬁ@stdfehé vbjty | ayers. Thus the
conventional MPH may have poor fl atness. Wen t
obj Futthes thessingleuNIPY ih mmﬁaﬁmmngytmumlly Stackmg the

b EAREES, oo b L ST e Bl W
ob#&? %t%tga %ga}gru&lf: W%%Mé_'g{baﬂ (g'?ﬂnefo&rf%s PLP Bf iﬁealﬁ&%?ecs may not
deérBHn@&ctt l’bl"l'tl{‘ the &ﬁefvf’e?hﬁﬁé‘l? of e Bﬂebﬁs SA$ B&Bsu’?lb Phi te%@%ocess

of the total tinme for manufacturi'ng the probe card.
usihigithe MPH thmvargcthe ipoer flaimesemay dave low gelaabnletw pr obe
card may be renarkably i ncreased due to

man Eﬂﬁt&l@m@reoﬂ tipefos ananusactupg e she MRHL ttakea um%l&#%jﬂw& about

0% gﬁm%f tg&aﬁ% cond E:lgl[g dj;é'a (1:9(13 { h(?a}r ilgﬁgfc%gﬁe&metlme for
mdlﬁ‘f&ﬂﬁﬁﬂ%‘ngem | 01?11% e el AlyPR MR hRark g@f?’d'lﬁ@'ieis%doﬁué h®y the

present provi de a probe car h

mahaitidtadel Yofr @Rl assd MRHL a Aewaomnesultn acforndeding viicdh of the
alterations to an object. Exanple enbodi nents of the
semicendnetor dowice that has passpd dhv electzicaktetonay be delayed.
manuf acturi ng the above-nenti oned probe card.
Techni cal Solution A probe card in accordance with one
aspect of the present invention includes a first mcro
Disclosierernfdtie IMPefitiom second MPH, and needl es. The first

Technical Problem

Example embodiments of the present invention provide a probe card that is
partially replaced with a new one in accordance with alterations to an object.

Example embodiments of the present invention also provide a method of

manufacturing the above-mentioned probe card.

Technical Solution

A probe card in accordance with one aspect of the present invention
includes a first micro probe head (MPH), a second MPH, and needles. The first
MPH includes first conductive traces into which a test signal for testing an object
having outer terminals is inputted. The second MPH includes second conductive
traces electrically connected to the first conductive traces, respectively, and
arranged corresponding to the outer terminals. The second MPH is detachably

combined with the first MPH. The needles are electrically connected to the
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MPH i ncludes first conductive traces into which a test
signal for testing an object having outer termnals is

w0 petioelr The second MPH i ncl udes second condRET/KR2006/001008
traces electrically connected to the first conductive
traces, respectively, and arranged corresponding to
the outer termnals. The second MPH is detachably
conbined with the first MPH. The needl es are

| actrical.l nn ed..t 9 thesecand condugti,ve traces..
secpibindiiys oSpRD RSty R AR RERGHEL I bl Einans,
resh8étifeal s, respectively. In a nmethod of manufacturing
g proégg card in accordance with anot her aspect of the

pr eslana methedtofomanafatiurbilg dHitobe cardlimacéordaice with another
conductive traces into which a test signal for testing
aspeat b fthe pregenti ingentianera fiest MIRHI inclugling, pust tcoddigive traces into

SRR b 5 BTN BRGNS 58S
PSR AR s SR QRIS ot e

oufef 3G@5inklg ik PResR6@NITRORES D MPH ligdefachalily RReibiked Yvith the
m

Needl es for ing contact with the outer term nals,

first eVRId t tov eellsctrieally edomnecti e Ifirstt @onduttoe t@cehdos dworsdcond
conductive traces,, respectively, Effect of the |,
condigliNg | Baceac dssRECHYel o tNeedlese fentmaldngneoniact Prth gy outer

terliglgrgagéji %%MB%@%&%%%&@%& %Rﬁﬁ%cqu ﬁog (c/ﬁeg%goﬁ@ chn(th?c%ve traces,

respé@Rfefiance with alterations to the object. Thus, tine
and costs for manufacturing the probe card may be
red d when the probe card has a

., Eurt
nul ‘F‘ﬁ)”&%ﬁl 'S{'mre, it is not required to

ent | A&ordingRbake préRnPiRRALIEA! theMPH thllRs the two detachable
mul ti-layered structure wwth a new one. As a result,

hedds sothatenly ahelsdvaund MPH@aybetreplaegtwitth sshew oha e ac®ogrdance
.have good flatness. Brief Description of the Draw ngs
withi-adtegations tarthe ebirot. f Thuwrtine and ceatsalior agaifegturing the probe
i,nvention, wi || Fecgrre .
card may be reduced. Further, when the probe card has a multi-layered structure,
it is not required to entirely replace the probe card having the multi-layered
structure with a new one. As a result, the probe card having the multi-layered

structure may have good flatness.

Brief Description of the Drawings

The above and other 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 conventional probe card;

FIG. 2 is an enlarged cross-sectional view illustrating a printed circuit board
(PCB) and an MPH (MPH) in FIG. 1;

FIG. 3 is an exploded cross-sectional view illustrating a probe card in
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readi |y apparent by reference to the follow ng

detai |l ed description when considered in conjunction
WwWOwRa0h/101327 acconpanyi ng drawi ngs wherei n: FI G HCT/KR2006/001008

cross-sectional viewillustrating a conventional probe

card; FIG 2 is an enlarged cross-sectional view

illustrating a printed circuit board (PCB) and an MPH

(I\/PH) in FIG 1, FIG 3 is an exploded cross-sectional

willu tin d d
acchr R e T A A

heTiPobds @gﬁﬁﬂﬁ‘h@&%—%m&ﬁ@%@”@hﬁ% the gt Gl FIG

VI ew illustrating a probe card in accordance with a
>second exanpl e embodi nent of the present invention;

FI GF1G. pds a opdsarseciienalivi¢w dHusitating aaplfubc sardipHadoordange with
5; FIGS. 7 and 8 are cross-sectional views

a seconssexampla gmbodignentayithe preseny inyention; ment of t he

Plrlo%iﬁ g:‘?ﬁlgpaéil WEWH@H“E ‘“#eﬂwﬁ’fsim}fﬁllﬁg@h Yobe card in
aCCEE]NCE ML B Frel 5‘1‘05@ %ﬁiﬁﬁi Qll@xﬂ?qghﬁ?ﬁﬁl h h&¥¥zontal level

present invention; 10 is a flow chart
adjdstrﬁéﬁtr@thFFr(ﬁ)ewaﬁtBSEIG@ formng needl es in the

nmet hod of G 9. Best Mde for Carrying Qut the

| nv &G 8nis T ekartiltustratieg ainagthpd of @@@Bf%@&mﬁ)@ grobe card in

R R e L
any 19 E?e?»e%rfY%Eﬁd#s%a@%%tﬂfﬁ“ﬁvﬁ°96%§°22@§?¥‘%d31*%%}65 in the

méthdd beRIG .t he enbodi ments set forth herein. Rather,
these enbodi ments are provided so that this disclosure
wi Il be thorough and conplete, and will fully convey
the scope of the invention to those skilled in the
art. In the drawi ngs, the size and rel ative sizes of

BeseNEde RCLRI O Mivéntiaper ated for

The present invention is described more fully hereinafier 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 not
be construed 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 invention to those skilled in the art. In the
drawings, the size and relative sizes of layers and regions may be exaggerated for
clarity.

It will be understood that when an element or layer is referred to as being
"on," "connected to" or "coupled to" another element or layer, it can be directly on,
connected or coupled to the other element or layer or intervening elements or
layers may be present. In contrast, when an element is referred to as being

"directly on," "directly connected to" or "directly coupled to" another element or
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clarity. It wll be understood that when an el enent or
| ayer is referred to as being "on," "connected to" or
w0 cwapbise7 t o' anot her el ement or layer, it canP@BKR2006/001008
directly on, connected or coupled to the other el enent
or layer or intervening elenents or |ayers may be
present. In contrast, mhen an elenent is referred to
as belng dlrectly on," "directly connected to" or

t] I
oy S b g QOB B SR LURE mplg roer o
th lé[éiﬁérﬁs ﬂ%ﬁgh&ﬁ I meus%hmahsmﬁﬁg'aﬁ%r" ARlustny and all

herein, the term"and/or" includes any and all
combirtitioat obpae of mume obthermsseciated flistedaitarns i at ed | i st ed
itens. It wll be underst ood that, although the ter

f i r st wilkbe gndersiaod, thaipplthenghsibe thansefiFstissCord - gay be used

hetfh o S Eetisus GRERAE: Shimobfliy Riolsy sl Aglof bections
th%ﬁ YUGherits C&drﬁﬁéﬁéﬁso %%ioﬂ?t 1aP&rs! dniddrachivnd Qﬁﬁﬁd tn%f Be -limited

ese terms are only d to distinguish one el enent,
by cheseasend., Tlegeddrmd @&y @hlyusezetotdistimguishrorersieinent, component
region, layer or section. Thus, a first elenent,
regiompéayentqr pesionn frommyasether regtan, dayer o sestien.pellbus, a first
could be terned a selcond el enent ,.

elqr% Cfe}rlpe%ea}t S AT o esson, diseRpah PEREY chiH B 1ermed a
secgc%lc Elg:ne ag%r{?-:)ﬁ? q{gzgﬁ;ﬁwl%t 6Ia§éc¥1,of1e\!v@ﬁé)ﬁ’teq1ép%}ﬁ%e from the

tea@ﬁﬂlgglaﬁtﬁéﬁ&seﬁfﬁﬁvaﬁldﬂsed herein for ease of
descCription to describe one el enment or feature

r el Spatialéhirplative ateomb,e sueh elﬁe'l’hw)‘:afbr” {'belows'e "Lk)W@IS" "above,"
|IIustra It will under.s

uppes” gpdiih) ik, FSbS HESd BFW%“ Tobeqser G ASnHoRAS el one

elegl!b%{tg{r%n%ufer# l%gagﬁ):nslgﬁstf) Pl{el:? g?ef%\éélﬁgsl) Io? fi ?{)t C}llustrated in
thé hgulfe'sg Uewill beund¥é@kRiEthat the SiRtidRY r€ltive térhﬁ &bgﬁfeﬁaed to

turned over, elements described as "bel ow
encéﬁﬁpmtdiffeﬂmh ericaiations1oStherdelicet innse onoperitiphe em aﬂémon to the
oriented "above" the other_ elenents or features.

s, .
orlten@tlenedmﬁcq/ in éhenﬁMSowF%anxa@M@nﬁfé% dsyiae imnthe W 1gures is

ori,ent at f
turned over, € eents dgs?co tbed 3s d‘bgl%w or "beneath" other elements or features

would then be oriented "above" the other elements or features. Thus, the
exemplary term "below" can encompass both an orientation of above and below.
The device may be otherwise oriented (rotated 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
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The device may be otherw se oriented (rotated 90
degrees or at other orientations) and the spatially
WO edoatidnse7 descri ptors used herein interpreted PCI/KR2006/001008
accordingly. The term nol ogy used herein is for the
pur pose of describing particular enbodi nrents only and
is not intended to be limting of the invention. As
used herein, the singular forns "a," "an" and "the"

an'
orrt IRt eSS, Bt Yo, Whbonens, andor

groups theeedfur t her understood that the ternms "incl udes”
and/ or "including" when used in this specification,
spectnless nethprvase rdafinel, sillaterthst ¢mcludasg techrgar and scientific
tﬁt g)os eéﬂ%erat ':hﬁns, el enents, ,and/ or conponents, but do
CHBY) Presk PERgH 0R%E the SAME JMERNiRg st SsAMenlyoHBdSrSIPE by one of

ts ' . e erations, ele ts,

orSiBEY A 8% "I AR5 RBE) BURSES: o SR futher

urtdiefstoeditha tdrmiseuth dsithede MR dtig BRIty 36d 8&:‘&%851]5&, Should
terns) used herein have the sane neanlng as comonly

bey iternpsetod disHyavime aomeanidg that iss kbndistent with their @aning in the
\ijﬁiﬂfiho‘ffgliﬁs | nvention belongs. It will be further
CORHERL (Lt Oreiqygpt perand walldiot he interpectedfin radidealized or overly
RA [.GL ] houl d be interpreted as
fo avi ngE%uﬂrr%g%eﬁgg%%F@fiéﬁ'iééjréefrg?’ent with their neaning
in the context of the relevant art and will not be
interpreted in an idealized or overly formal sense

unl ddubediprensdl y so defined herein. Enbodiment 1 FIG

3 i 338}2 expl oded cross-sectional viewillustrating a
pro dGe ot dS jan sxplederh ceesswiechonalf viewt ilbwstrating a probe card in

oG osth 2Dl SXuRp ErRERb WAl Pt Bisuramhinvention Zgé‘m. 4is
o oAbl CoccionPL 5V ALk hnofe A6 i myg, A7 00
ci r Reiferringatod FIGSBY bW 4, 2 hok6iss cHIICHP tﬂ@gég@@ﬁgde%odimem

,OgI\/PH) 200, a second MPH 300 and needles 3
includes; prinigd sirguitiboard (PCRY 608 mfint rhioro peobei had MPH) 200, a

secto %tMi’hg? (% and needles 330.

The PCB 500 includes a circuit (not shown) for receiving a test signal,

which is used for testing electrical characteristics of an object such as a
semiconductor device 600 that has electrode pads 610 as outer terminals, from a
tester (not shown). |

The first MPH 200 is combined with a bottom face of the PCB 500. The
first MPH 200 has a multi-layered structure. Further, the first MPH 200 includes
an insulation material such as ceramic. Electrical contacts 210 electrically
connected to the circuit of the PCB 500 are formed on an upper face of the first
MPH 200. The first MPH 200 further includes a plurality of first conductive
traces 220 electrically connected to the electrical contacts 210, respectively. The
first conductive traces 220 are exposed through a bottom face of the first MPH 200.

Here, the first conductive traces 220 have a number and arrangement

7
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which is used for testing electrical characteristics

of an object such as a sem conductor device 600 that
whawebser r ode pads 610 as outer term nals, frPOI/KR2006/001008

tester (not shown). The first MPH 200 is conbined with

a bottom face of the PCB 500. The first MPH 200 has a

multi-layered structure. Further, the first MPH 200

i ncludes an insulation material such as ceranic.

co%%si)%hﬁln%gqp tflﬁ%t %g gﬁ'élgit %Ifﬁ?et PCE?dOY COROEHERG bR Jfftke PCB

cul are torned on an upper face o

5021 Rdrrel ﬁ(lﬁids B, @fAdardbRdf difcuit dMPile2Q8tef, the RSt ¢diriudties traces

plurality of first conductive traces 220
220! mayr be aftandacdined c t FHus,oaliheughl e rsend¢ondontoscdeviea K00 is

respectively. The first condugtive traces 0_are
repdagsdswitht s neWPNea ibist POAKIE P TERCE 1 P@pﬁﬁé @pd the first
r the first conductive traces 220 have a nunber
M]gﬁg%gr‘mﬁ%%%eé‘o_rrespondi ng to those of the circuit
of tripe SBEEHPNPH 0§ ‘?sedétg&aﬁble}é%ihﬁirﬁﬁ wiftea B6RomOfdce of the first

corresponds to a standardi z circuit of the tester,

MPHe2(0.r SThe goebick MRH 3G das 22 thultislayeeed tsendtareli ZBakther, the
Thus, al though the sem conductor device 600 is

seqond) MERId 30Q Ancludesnan rissulation gnateriak sueh @8 eeramicep Hete, the

. the, PCB 500, a the f] 200 with n ones. The

insyligignamyeiabopiesoaadR L A0 abtith s R IAREALS Ui ms o that of
f fi Jhe:

N e

eleciifdalionABeted ot ﬁgﬂc@mwiwaltraawmweﬁ%ﬁmg. Htieesecond
the insulation material of the second MPH 300 nay be

condimsivaritdces B0 areecxpaned thsougine boftomHace pf te sependiyPH 300.

The_second MPH 300 incl udes s nd cqnductive traces
320 Harecin-grésy o, o nedles 390do ke coriaes it (a6 Slectrode

220,. i lv... Th i .
ol R R B TR L MG v
30 G A i e of
elocrodechadselol) of ihe senionductoy devdes radd.t oThabsdevhen the

the second conductive traces 320 with the nunber and
semigondneton devien000ds changeddntiya new: onss é isfrequiged to manufacture

a new second MPH having a new number and arrangement of second conductive
traces corresponding to those of electrode pads of the new semiconductor device.

Therefore, according to this example embodiment, when the semiconductor
device 600 is changed into a new one, only the second MPH 300 is replaced with a
new one without replacing the first MPH 200 with a new one.

The first and second MPHs 200 and 300 are detachably combined with each
other using a combining member. In this example embodiment, the combining
member includes conductive members 230 interposed between the first and second
conductive traces 220 and 320. An example of the conductive members 230
includes an elastic metal such as solder. When the solder is used for the
conductive members 230, the first and second conductive traces 220 and 320 are

detachably combined with each other by a soldering process. On the contrary, to
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el ectrode pads 610 of the sem conductor device 600.

That is, when the sem conductor device 600 is changed
WO nioe/16u3eEW one, it is required to manufact ur ePEI/R&2006/001008

second MPH havi ng a new nunber and arrangenent of

second conductive traces corresponding to those of

el ectrode pads of the new sem conductor devi ce.

Therefore, according to this exanple enbodi nent, when
defalf tRE @FE&ﬂﬂ NEPIQT 3 (IE Frof P (R0 Girdt SMPIR D98 the'§8ld8r RE¥moved to

one, only the second MPH 300 Is replaced with a new
diseoenowt teofitst aedbaond@ohtiectivertedcehPP0 200 320t h a new

one. The first and second MPHs 200 and 300 are

det Tbhatsiedles 330 are leqitti¢allyaconnsetedrtothe secandeennsiugting traces

32frerpercdhighale BoRames oF fetrepad d30fT Tl rsBediyely. Each
of 3@%‘_’1‘%&@1&5 hesd }l@%? a({bﬂga%g gﬁ@l‘? calf} ddfcfﬂevglel:ﬁ%%%aas?%lgggf the

exanp ucttve nenbers I nclu

serdftopbastol @edRicab0(k UCTmis the nd@iber \thdnarkdipesind&f needles 330
used for the conductive nenbers 230, the first and

cosespond tmribosst iofether eleeyod padado BRO Heee, ddreavpedes 330 are
conmbi ned with each other, by a so On

I ' )
positienedfr e se¢Qi caRFIALVE” Faessn $3 Vb frcomuie and. the

% N ° .
arhbfherl i 300 ek 3Rl SR IS0 A RS lest "6 he
ele%sgé e?ac%?’%l@[ ethe! Bkibef 2dd RENARsIEIndR bhethseaeddles 330

.conductive traces 320 exposed through the bottom face
autokndtivallg eofrespdvidHo Inése ofehpelecirode padsHekth of t he

needl es 330 nmakes contact with each of t{he el ectrode
padd he testonignal genensiedoiantthertester iscarogisied torfhe elagiodes pads

o1 YRR 5 B RD B 08 4 REBRIM Bngyerve
oG RS HACIES OBIEN Y5787 ARt AERGRRcs of e

sefivoRdaétoy devica600. 320 correspond to those of the
el ectrode pads 610, the nunber and the arrangement of

t he Acentidigg 360thiutexantple atdthhodiorenss gendMPH tihdydesithe two
the el ectrode pads 610., The. test signal. generated f
detopBabledicas. < Thiovart theo Obiset &1 SRTRSHeET2qREw one, only the

second MPH may be replaced with a new one without replacing the standardized

first MPH with a new one. Thus, only the new second MPH corresponding to the

new object may be manufactured without manufacturing the entire probe card.
As a result, time and costs for manufacturing the probe card may be reduced.
Further, since only the second MPH is replaced with a new one, the probe
card having the multi-layered structure may have good flatness. Therefore, the
needles may accurately make contact with the outer terminals so that a test process

using the probe card may have improved reliability.

Embodiment 2
FIG. 5 is a cross-sectional view illustrating a probe card in accordance with

a second example embodiment of the present invention, FIG. 6 is a plan view
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610 through the PCB 500, the first conductive traces

220, the second conductive traces 320 and the needl es
w@3detia3eest the el ectrical characteristics of PETTER2006/001008

sem conduct or device 600. According to this exanple

enbodi nent, the MPH includes the two detachabl e heads.

Thus, when the object is changed into a new one, only

the second MPH nay be replaced with a new one wi t hout

1111[Fﬁﬁ{1ﬁ§ ?ﬁréthﬁﬂfﬂ apdadi #eddf i1y Ve W bR eroseved@ivdal views

y the new second MPH corresponding to the new
ilhabjating atwyizoataiitovel adjustnesht of theoprobereandf iadtiGr. 5ng t he
entire probe card, As a result, ting and costs for

mand¥ ptaber q:eh'g qfﬁblsmwlg gmbqg{;gﬂegte mchyles clemenfs sybstantially
second VP

o AL (A A Sy
strl} uctre g%}(e%y ﬁiﬁ?s? Sind SB&SHf ?ﬁ‘i{%t henRead s%%lé@ﬁference numerals

make contact w e outer termnals so

refeh@d tle basE cdmems andsinyofurtier flledietions dvitayespavieto the same
inproved reliability. Enbodinent 2 FIG 5 is a
elemanss arcaunitied dlerain o brevikgt r at i ng a probe card in

o1 o ReRTTy i En 5> i Lt NGPE APGrrg LR Proscer %’F‘flﬂg%o are
colnbiidd With' ealh th'r ugl\;\lgrhdﬁ: 7200 %@c&nﬁfn@n mem The screw

Cross- sectlon ustrating a horizonta ]eve

409% Liﬁ&é‘f@éa b thBErigf WPHC200! ahd the Gecdnd MPHOBG) dard vertical
hi s exanpl e enbodi nent includes el enents

duecmm from an Lpperfecsafthe st MPIE200. t he probe card in
Enbodi nent 1 except for a conbination stru

bet weaduetiee memberafd) eciHiIPRAdsh e“l"ﬁ% they ﬁl@t gopductive traces
22§ e e RUTE! BhRuAENE! b J805 Ths” B  its 450

e sane

ele%}t@éfﬁlgft Iﬁaﬁé %?ﬁ’t%btt waf die rfﬁgﬂhﬂcpgecah&\ébhuucﬂ%f ©4deks P20t ghd 320
, the tTirst MPH 200 and the second MPH 300 are

differehily debniithd) cembinatiohetrustire gn Enstoodimed00. as wpportmg plate
conbi ni ng nmenber. The screw 400 is inserted into

41pifosrecriving e conducties werdes 4FsFoterposed bk eancihe o Tt MPH
200 and the second MPH 300. Thus, the screw 400 is also inserted into the

supporting plate 410.

Here, the screw 400 functions so as to adjust horizontal levels of the first
MPH 200 and the second MPH 300, as well as to detachably combine the second
MPH 300 with the first MPH 200.

As shown in FIG. 6, the three screws 400 are inserted into three edge
portions of the first and second MPHs 200 and 300. For example, as shown in
FIG. 7, when the second MPH 300 is inclined relative to a horizontal plane of the
object, needles 330 placed on a plane higher than the horizontal plane may not
make contact with the electrode pad. In this case, a screw 400 adjacent to the
needles 330 on the plane descends to provide the second MPH 300 with the
horizontal level substantially parallel with the horizontal plane of the object, as

shown in FIG. 8§,

10
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direction froman upper face of the first MPH 200.
Conductive nenbers 450 are interposed between the
w0 peostiosenduct i ve traces 220 and the second coPGI/ER2006/001008
traces 320. The conductive nmenbers 450 electrically
make contact with the first and second conductive
traces 220 and 320 differently fromthe conbi nation
structure in Enbodi nent 1. A supporting plate 410 for
recei ving the conductive nenbers 450 is interposed
between the first MPH 200 and the second MPH 300.
ThugmBBmast $W 400 is also inserted into the
supporting plate 410. Here, the screw 400 functions so
as FiGadjisia flomocharpillusiratiy & nsethéd vfimahifasturivig-h pabe card in
and the second MPH 300, as well as to detachably
acensdinasevithe thisd sxamplererabodiment of e presest inysntionpandaEIG. 10

is § B0Y eharloghngbie  Pracsulos cSmBererdis B heaB&Bkh ¥mig o
200@351@% 55@[ 991&@&?# &7 1 mﬁvaPH RhGng the WS corntMBctive
secon 8 IS I NC ne relative to a hori zont al

trabésiRproparelie Bhitkalarlypaadétablayapdisoformed omna firgtlinswdation layer
hi gher than the horizontal plane may not make contact
havingla hole te fidlcap thechqdawith thetmetel lesiee, Eheswetallayso is patterned

dj acent to the negdl es 330.0n }. | ane descends .t o
t0 ol 181 EWEBER n ol IBRCESS RS BRlRE ThE STpE ot POV to that
: . . 3
peHBFLERD AL RIS 104 el B RSl gy over
fortn SbEMEC S\i-trabdsl USItHeadd V8 -fefRdred0probed¥aig li“e?@dtbldl'y nérfied out
probe card in accordance with a third exanple
oneabpldiratityt obfinsllatiq daywers innaecurdance avith Al Gumber i ¢f stacked
. flow chart illustratjng rocess for, f.orn ng needles ..
insulationclaersBdhe desired 155t MBFor r1rgmeBlatoes [ypts A Sequgntially
710, the firfst Vi [ d '
a8 3B Y WPk B e
ﬁrﬂ Hsha\t]iﬁé gl tﬁﬁltpﬁyél%ﬂ%&ruﬁﬁifb.n IHRrd) 9hefits? cohdlictive tidtes have
ole wt he netal layer. The netal layer is
anpatahgement substantially the same as that of a standardized circuit in a PCB.

In step S720, a process substantially the same as that forming the first MPH
is carried out to form the second MPH having the second conductive traces. Here,
the number and arrangement of the second conductive traces correspond to those of
the outer terminals of the object. That is, although the number and arrangement
of the first conductive traces do not correspond to those of the object, it is
necessarily required to provide the second conductive traces with the number and
the arrangement corresponding to those of the object. Thus, when the object is
changed into a new one, only the second MPH is replaced with a new one without
replacing the first MPH with a new one.

In step S730, the first and second MPHs are detachably combined with each
other to electrically connect the first conductive traces to the second conductive
traces, respectively.

Here, conductive members such as solder may be interposed between the

11
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to formfirst sub-traces. A process substantially the
sane as or simlar to that perfornmed on the first

wo p@alie3eon | ayer is carried out on a second | PGUKRR2(06/001008
| ayer to form second sub-traces. The above-nenti oned
process is repeatedly carried out on a plurality of
i nsul ation layers in accordance with a nunber of
stacked insulation layers in the desired first MPH.

ik FESARL 5 R, B S5 B DBl lne o e
coFEFE SR 4 5 6 o EHLLESAR T i . ot

AlferARR]Y1aHe sefevy AR dsiTiRerted Hatoathel @lgeypdrtiens affeh@dirst and
that of a standardized circuit in a PCB. In step S720,

secongdrdPEEsstosddiactmbly compinehthe Siveand sedead ¥EHS wghtaaeh other.
first I\/P]:;%is carried ouf to formthe second MPH avin% b
In editione Sk SEBPRILEEI Rlgte: Foscieseiving: the eopdctiyp dpemhgrs may be

e BREB0 Yo, G BRSPRF RISEL Y6 B8 Bre paamand imo
the first #hd BU68A MPEIsAMERRE sipibrhg prgement of the first

conductive traces do not correspond to those of the
obj & btepiS740s theamedkesy whichrmaake centactovith thd oltet teeminal of the
second conductive traces with the nunber, and the

objget, areyfarared arothe sepranguetve Haess, BEPEHECHhj ect .

T FA, B 3, U Refed R0 DR 5 on o
saétrﬁfgéigtfédb@tr%e fHdrs} %ﬁ!ﬁgﬁﬁﬁ by RRYGRNE ip)l/lbfbrésﬁﬁppa‘@%?ﬁ) formed

rst and secon S ar e “det achab conbi ned with
by eagthotslithiogiaphy | grotedsc alThat denaephotoiesist ifilat is formed on the
conductive traces to the second conductive traces

sacrifepalcwubstrntg,  Abeghoteresistcfilnds themrsposed and develgpedio form
%be j nt er‘?osed bet ween thefirst and second
th gresistBalfetces. A sol dering process is performed on
t he Y Is A,
e S 1Ak ST ot SR SEAE S oAl el RAE: (8 0Mm s
an! é@é’rﬁﬁ% §fadkMoOfdriiEreRd@Rs e fat duphike Portidee of ithes kaarifitial substrate.
second MPHs to detachably conbine the first and second
Hev&dnchiof theemcesses has a shapeaddiespending tethatipheachi afghe needles.
Cat DO . :
P aIr? s{e%r S7r7e Of etile\:/ Irencgessteg earg %ﬂl%ﬂcvtv{tl\l/% c%%ﬁ%gtq\?e nn%)(er;)a? to form the

needles in the recesses. An example of the conductive material includes a metal

such as copper, aluminum, etc.
In step S780, the needles are then bonded to the second traces.
In step S790, the sacrificial substrate is then removed to complete the probe

card including the first and second MPHs and the needles.

Industrial Applicability
According to the present invention, the MPH includes the two detachable

heads. Thus, when the object is changed into a new one, only the second MPH
may be replaced with a new one. Thus, time and costs for manufacturing the

probe card may be reduced.

12



I nterposed between the first and second MPHs. The

screws are then inserted into the first and second
wO/RMs/1aw3el7 t he supporting plate. In step S740, PECEKR2006/001008

needl es, which nmake contact with the outer termnal of

the object, are fornmed on the second conductive

traces, respectively. Particularly, referring to FIG

10, in step S750, a pattern is fornmed on a sacrificial

substyrife; siHes dnly (iR RRIhETNVIPIRYs idptddedewih RhAEW' @R 8id the

pattern formed by a photolithography process. That is, )
first WIPH draeitigs gobd | flathessfiorstitt used, tthe prabe idard ihaving the multi-

substrate. The photoresist filmis then exposed and

laygradestoistercmaay bave gons flatoesr esi st pattern. In step
S76 t.h J ficial bstrat e,.i pall hed.. . .
AT R IO R
noﬁgrtﬁatstﬂwﬁfcggsﬁéﬂcp%ﬁﬁdt@ Raf ¥ethidChybeSBRSEIARE in the art in

e, eac e recesses has a shape correspondi ng

lighPof thataboie ecuehinghs. t Misisnkadfas to be uwiderstdddrbat chemges may be
recesses are filled with a conductive nmaterial to form
madeeinnthedparticular temebadiment o8 thevpreseatvpnvengipnt ¢isclosed which is

.conductive terial, ipclydes a netal such as co [, .

withih e e g g sputit o e paveneDc e B e RpPERGR Clains.
bonded to the second traces. In step S790, the
sacrificial substrate is then renoved to conplete the
probe card including the first and second MPHs and the
needl es. Industrial Applicability According to the
present invention, the MPH includes the two detachabl e
heads. Thus, when the object is changed into a new
one, only the second MPH may be replaced with a new
one. Thus, time and costs for manufacturing the probe
card may be reduced. Further, since only the second MPH
is replaced with a new one and the first MPH havi ng
good flatness is still used, the probe card having the
mul til ayered structure may have good fl at ness.

13



Havi ng described the preferred enbodi nents of the
present invention, it is noted that nodifications and
W@ 200640130Nhs can be made by persons skilled i n PCEKRRG06/001008
in light of the above teachings. It is therefore to be
under stood t hat changes may be nade in the particul ar
enbodi nent of the present invention disclosed which is
within the scope and the spirit of the invention
ngﬁi&§ed by the appended clains. CLAIM5S 1. A probe card
conprising: a first mcro probe head (MPH) incl uding
first conductive traces into which a test signal for
testing an object having outer termnals is inputted;
a sedond MRHrdbe asddadnyprisdi®i ned with the first MPH,
the second MPH incl udi ng second conductive traces that
ar e &EEMRICEQpIopedisad & ) insludineg firstcondoctilectraces into which
o.the outer termnpal; and

5 o hOABI IO u50he BIRRIFCL bivibg oule ominas e pppied:
oot of S oH3, VERE Beigohdtf RELTE Y P AROMEH, b skesnl MpH

inclodirg secundc 0ostiRtive SriRRDEE drd! QERASAR %hﬁ\@&ﬁ tthethe first

first and second conductive traces to el’ectrica
copgnetive trages and correspmndtedba duter tarasindlpasdich ot her . 3.

The prqbe card claim 2, wherein the conductive
e nﬂ%feaféé &E‘iﬁm?g{Ya?P@eﬁ@@i te thetsgpondicondustiye dtases,ahd needles
10 ; ' : ' .ellastic netal conprises
ma&lﬁ%'{g?ﬁt’é‘&@w eﬁép% 5{%&‘%&1&‘ claim?2, further
conprising a supporting plate interposed between the
first and second MPHs to receive the conductive
menmiZers. elheTprebp caticofelain df fittair womprisitigt é‘tﬁfd]y_ctive members

..conpri Z)i@ng a conmbi ng nenber inserted into the first
intgrppsed dshveaupthe first @d senemd pondudtivedraces t6ielatrieaily connect

the>fife? di Q@:’B%d\%.e{cgs ?oagarého(}t &f '

15
3. The probe card of claim 2, wherein the conductive members
comprise an elastic metal.
4. The probe card of claim 3, wherein the elastic metal comprises
20 solder.
5. The probe card of claim 2, further comprising a supporting plate
interposed between the first and second MPHs to receive the conductive members.
25 6. The probe card of claim 1, further comprising a combing member

inserted into the first and second MPHs to detachably combine the first and second
MPHs with each other.

7. The probe card of claim 6, wherein the combining member

14



7. The probe card of claim®6, wherein the conbining
menber conpri ses three screws vertically inserted into

W begoselpe portions of the first and second MREBKR006/001008
adjust a horizontal level of the first and second
MPHs. 8. A nethod of manufacturing a probe card,
conprising: preparing a first MPH that includes first
conductive traces into which a test signal for testing

( : Vi ¢ e LoouLed:
cpAShicc R0 BHIBIy R el BRI RS oms af sy gt and
second d4PHeto adjnsrwhovizdn@altlbee] @fties fikse afd 8&dond MPHs.

det achably combi ning the second MPHw th the first MPH
to electrically connect the first conductive traces to

t he gecond,condugtive traces; and formng needl es,
whi cff* mak eAchﬁgﬁﬁtofmwf%W%&a@rolmaafd;@@pnmg:t he

5 sec | T, thod of claims$8,..
S SCpEENTHkBIPE] 06¢ Sy 1 MRS RI Bl S s
sigriad €or festitid ¥n OBJROERAVIAS olife® térhfifidls W paRe@Nd
conductive traces using conductive me#bers. 10. The
met HEEPang: | ai se@ndandH n thdte ificlodes asetondceoddddie traces

ar e é':[%gbi ned with each other using at | east one screw.
COFESPOIUNZEQ HISPULST (ETRINAISg, wherein forning the needl es

co ' : .1 atter a.sacgrifici .
S bRty COhRNte h cort MRl Sufl i erd MEHio slspaically
10 vfiedtghé KiestRBhEW: | recesses,

O peean iUl AR BRI e Behd Bty B84+, 866
needberinganeedleyr whivh poikei contadt Wit SRCOuldr Clehinals, on the
substrate;, filling the recesses with a conductive

se qnguctive #ra¢eh t he needl es in the recesses; bondi ng

the needles to the second conductive traces,
respectively; and renoving the sacrificial substrate.

9. The method of claim 8, wherein combining the first and second

15 MPHs comprises electrically connecting the first and second conductive traces

using conductive members.

10. The method of claim 8, wherein the first and second MPHs are

combined with each other using at least one screw.

20
11. The method of claim 8, wherein forming the needles comprises:
forming a pattern on a sacrificial substrate;
partially etching the sacrificial substrate using the pattern as an etching
mask to form recesses, which have a shape corresponding to that of the needles, at
25 a surface portion of the sacrificial substrate;

filling the recesses with a conductive material to form the needles in the
recesses;
bonding the needles to the second conductive traces, respectively; and

removing the sacrificial substrate.
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