PROBE CARD AND METHOD FOR FABRI CATI NG THE SAME
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rel ates a probe card and a nethod for fabricating the
sane, and nore specifically to a probe card and a
nmet hod for fabricating the sane capabl e of mnim zing
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[0002] This application claims the benefit of Korean Application No. 10-2007-

0088270, filed on August 31, 2007, which is hereby incorporated by reference.

BACKGROUND

FIELD

[0003] The present disclosure relatgs a probe card and a method for
~ fabricating the same, and more speciﬁca_l!y fo a probe card and a method for
fabricating the same capable of minimizing process defect and improving thermal
déformation, flatness, and alignment precision by fabricating probe modules in a chip

unit size or comparable size and mounting them on a iarge area space transformer,

" Discussion of the Related Art'

[0004] Generally, a process for manufacturing a semiconductor is largely
divided into a front-end process and a back-end process. The front-end process,
which is a fabrication process, is a process for forming an integrated circuit pattern

on a wafer. The back-end process, which is an assembly process, is a process for



- Discussion of the Related Art [0004] Cenerally, a
process for manufacturing a sem conductor is largely
divided into a front-end process and a back-end
process. The front-end process, which is a fabrication
process, is a process for formng an integrated
circuit pattern on a wafer The back-end process, which
formingaan aaé@mﬂegl giicutt qmckage by givisling the wiaferf intaviangjueality of chips,
integrated circuit package by dividing the wafer into

a urality,of c ecti a conductive | ea
cohetingH odiig Hegfi opbalgo sasti etip &0cas 1 95?‘”%???0?‘?93' path to
external devices and then nolding the chips with

ext@ﬁ"i?ffﬁevf:&g anhqggm'r%ib b élﬁg c@@{s{vﬁi&@%ﬁ%&?&asse”’m y

an el ectrica process for
testing t he electrical characteristics of each chip is

C‘}?"OEES Prbr tBeh&Es iRy CtRbPEsSHEbIY SotbEs, néhegie@lﬁc'ai‘@iie sorting
process. O the defective chips, reparabl

chips are repaired and irreparable chips are renoved
(EDS) pracessiifor tedtingstheosleictrical chasmteristiceasofagatic obip isncarried out,

the foll owi ng assenbly process.

Defective chips are discriminated during the EDS process. Of the defective chips,
reparable chips are répaired and irreparable chibs are removed. As a result, it is
possible to save time and coét in the following assembly process.

_[0006] Such EDS process is performed in a probe station. The probe station
usually consists of a probe chuck on which the wafer to be tested is seated and a
- test head having aprobe card. A plurality of probes are provided on the probe card,
vi/herein the probes electrically contact pads provided on the respective chips on the
wafer so that they can check whether the corresponding chips are defective.

[000?] As the semiconductor technology develops, more chips are formed on
a single wafer in order to reduce the manufacturing cogt and improve the productivity.
' Récently, with the realization of a 300 mm wafer process, the increase in the number
of chips per wafer is accelerated. Therefore, the develcipment of the large area
probe card becomes important in the wafer test field.

[0008] The conventional probe card for testing the large area wafer can be

“categorized into the substrate type and the block type from the vantage pointrbf the



[ 0006] Such EDS process is perforned in a probe

station. The probe station usually consists of a probe

chuck on which the wafer to be tested is seated and a

test head having a probe card. A plurality of probes

are provided on the probe card, wherein the probes

el ectrically contact Pads provi ded on the respective ]
spaghi fsangfarmak wHicsubslrateatypeheyhichris cadypre wroviding ahplurality of

correspondi ng chi ps are defective. [ 0007] As the

em_ canduct or technol o elLops, nore chips .are, .
propf 103 O %, Shades FaNalertbr MY ofdtesxaribloey be/aE substrate, with a
manuf acturi ng cost and inprove the productivity.
. Y i ' 0 . aren g
s SFeIohath 0 14 5eherly BeILABITE® AP RaldAlBlocs p factaing
is accel erated. Therefore, the devel opnment of the

the |s@b§@?l§érﬁaas@éﬁhﬁy eafr nRsngfomest & stably Ariaingig the probe
test field. [0008] The conventional probe card for

_testing the large area wafer can be categorized into
alignmensubidowever, tppike angendral téraokc tsypstrateo g lceramiotsadpstrate for
poi nt of the space transforner. The substrate type,
which is type providing a plurality of probes 102 on
the ﬁpéﬁ%génﬁf?)aﬁéﬁ MR 1919 f,u%fstsef%e'wlw aﬂ,yetal lrtaealer eroviding electrical

substrate, with a size corresponding to the wafer to

conE 5 s e B R E05R BF 3A Mhortor,

stably mai ntaining the probe alignnent. However,

the lﬂélbﬂidé@in? &R 95 Higie.er PR HreMBAT bRkRKe déﬂmﬁpgtﬁ%_@%t?ate for the space

" substrate for the space transforner, , Is a
substrate having netal lines for providing electrica
transfonmec themonhet weze sédoys alsettendréd eofcihec substoatar ibcrdases. At
difficult to fabricate. Therefore, the fabricating '
h. The problem of the ceram c substrate for

cost |s hi
Present dhaceeRusionoitier HETBMIG Feheraler fousings SPRecat@msiormer

of the substrate increases. At present, the production
: ] [ f.Qr nsf or mer
conééﬁéqgﬁ ﬁg%ggﬁﬁﬁﬁgwgggrﬁ%ﬁﬁ%&%ﬁﬁﬁﬁégﬁg%ebeen made yet.
[0009] Meanwhile, the block type is a type fabricating
J0n9] ar SReAASIeD RO SHIGEK isdh My gé FabEERIY 8 Rgd@rea probe
%estgd into nmultiple blogﬁ?yZOZ,yﬁ%unting'?ie 9 P
plurality of probes 203 on the respective bl ocks 202
carddntdivising phrecsieseloybatesied injo trhgltiplestiecks 262 binoukiing e plurality
on a block fixing frame 201, as shown in FIG 2.
Consi ing the fabricgati praocess, the block type, .
Of PGS, Pk i thg cresieetv ilgoks, 22 dndt ghe pprgsisehb ligning the
t he correspondi ng bl ock when a probl em occurs during
' i r ; ' t . ver, ‘3
resppi¥fve ks 3bg h SLREE IR e 2912 alifBn N BYBLF oo @sidering
and the Iength of block to be precisely aligned are
 the fabGERMIASocEES) - thd MIEAE 9H8 has an advantage that it is possible to replace

~only the corresponding block when a problem occurs during the fabricating process
~or during the use. However, as the area to be tested increases, the number of

blocks and the length of bloc;k to be precisely aligned are increased, too. ‘Therefore,



it has the problenms that nuch tine is spent to
precisely align the blocks in addition to the fact
that the alignment of the blocks may deteriorate
during the test. SUWARY [0010]1t is an object of the
present invention to provide a probe card and a net hod

. for fabricatin% the sane capabl e of minimzing process

it haethecprobiems thatavuchytimads ﬁaenﬂefmeniaeiycaiignftha%km,in addition to
and al i gnment precision by fabricating probe nodul es

the i nehig dignmenk SEeIaRe il isteiorste ARG BaseRt | cal
conductive nmedium BRI EF DESCRI PTI ON OF THE DRAW NGS
SUMMARY
[0010] it is an object of the present invention to proviqe a probe card and a
method for fabricating the same capable of minimizing process defect and improving
thermal deformation, flatness, and alignment precision by fabricating probe modules

in a chip unit size or comparable size and mounting them on a large area space

transformer having veriical conductive medium,

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The accompanying drawings, which are included to provide a further
undérstandiﬁg of the implementations and are incorporated in and constitute a part
of this disclosure, illustrate implementations and together with the description serve
to explain the implementations. In the drawings;

| [0012] FIG. 1 is a plan view of a probe card according to a prior art.
‘[001 3] FIG. 2is a plan view of a probe card according to another prior art.
[0014] FIG. 3 is a plan view of a probe card according to one implementation
of the present invention.

[0015] FIG. 4 is an enlarged plan view of portion A of FIG, 3



[0011] The acconpanyi ng draw ngs, which are included
to provide a further understanding of the

i mpl enmentations and are incorporated in and constitute
a part of this disclosure, illustrate inplenentations
and together with the description serve to explain the
i mpl ementations. In the drawings; [0012]FIG 1 is a

0861 efG15 is Pewise-sestianalodew daken along lipe BB’ of FIG. 4.
[0013]FIG 2 is a plan view of a probe card according

Op720c Ele.d X afispAg o BHTIHIG: Anentat | on of the

present invention. [0015]FIG 4 is an enlarged plan

oBY8PT PREY R AivRied Hepétive view of FIG. 6.

[0019] FIG. 8 is an enlarged view of C portion of FIG, 6.

[0020] FiG. 9is a plan view of a side-positioned printed cir’cuif board.

.[0021] FIG. 10 is a plan view of a lower-surface ﬁrinted circuit board
according to one implementation of the present invention.

[0022] FIG. 11 is a flow chart for explaining a method for fabricating a probe
card according to one implementation of the present invention. |

[0023] FIGS. 12, 13a to 13¢, and 14a to 1flc are process reference views for

explaining a method for fabricating a probe card according to one implementation of

the present invention.

DETAILED DESCRIPTION

[0024] Reference will now be made in detail to the implementations,
examples of which are illustrated in the accompanying drawings. Wherever possible,
fhe same reference numbers will be used throughout the drawings to refer to the
same or like parts.

[0025] Hereihafter, a probe card 4énd a method for fabricating the same

according to one general implementation will be described in detail with reference to



[0016]FIG 5 is a cross-sectional view taken al ong

line BB of FIG 4. [0017] FIG 6 is a perspective

view of FIG 4. [0018]FIG 7 is a divided perspective

view of FIG 6. [0019] FIG 8 is an enlarged view of C
portion of FIG 6. [0020]FIG 9 is a plan view of a

si de-positioned printed circuit board. [0021]FIG 10

aceunpanpiiag drpwingst EIG.o%ds s plenaviewpel atr@bei ¢ardiaccording to one

: board .

implementation of the present invention. FIG. 4 is an enlarged plan view of portion
Aof FIG. 3. FIG. 5is a cross-sectional view taken along line B-B' of FIG. 4. FIG. 6
is a perspective view of FIG. 4. FIG. 7 is a divided perspective view of FIG. 6. FIG.
8 is an enlarged view of C portion of FIG. 6. FIG. 9 is a plan view of a side-
positioned printed circuit board. And, FIG. 10 is a plan view of alower-surface
printed circuit board according to one general implementation. In the figures, like
reference numbers refer to like elements for convenience of explanation.

[0026] The probe card will be described according fo one impiementétion of
the present invention, with reference to FIGS. 3 to 10,

[0027] As shown in FIG 5, the probe card 300 according to one
implementation of the present invention has a form wherein a circuit board 360 and a
space ftransformer 310 are sequentially stacked. Unit probe modules 320
contacting semiconductor chips (not shown) to be tested are provided on the space

transformer 310. Electrical signals to and from the semiconductor chips through the
contact of the unit probe modules 320 are transferred to the circuit board 360.
Interposers 350 aré further provided between the circuit board 360 and the space

transformer 310 and a stiffener plate 370 is further provided on the rear surface of

the circuit board 360. The detailed description thereof will be described below.



according to one inplenentation of the present
invention. [0022]FIG 11 is a flow chart for

expl aining a method for fabricating a probe card
according to one inplenmentation of the present

i nvention. [0023] FIGS. 12, 13a to 13c, and 1l4a to

l4c are g_rocess reference views for explaini n? a_
f dnefripbe cafd pgnslitplegtey ther ecombinetian of the cisewt board 360
i npl enentation of the present invention. DETAILED

andide Yacs RESERBPLAL ACPOREY oA dbp BESENT JafaRion, Brovides the

illustrated in the acconpanyi ng draw ngs. \Werever

. H | | .
follf\ﬁ??ué;dh\%gttéﬁés3“;[%\%%@3?%‘68 ¢ hiar4ol hear éF‘% ﬁ%rrespondmg

ngs to refer to the sane or

parts.
to the area of the wafer to be tested, making it possible to facilitate the subsequent

assembly; secondly, the unit probe module 320 provided on the spaée fransformer
310 has a size corresponding to thé éize of the semiconductor Achip or has a size
corresponding fo 20 to 1000 % of the size of the semiconductor chip; and thirdl_y, a
plurality of vertical conductive media 330 are provided in the space transformer 310
and each of the vertical conductive medium 330 mediate the electrical connection
between the unit probe module 310 and the ciréuit board 360.

[0029] Specifically, the space transformer 310 of the probe card according to
one implementation of the present invention has a size corresponding to the area of
the semiconductor wafer to be tested, as shown in FIG. 3. A plurality of unit probe

~modules 320 are arranged with intervals on the space transformer 310. Herein, the
plurality of unit probe modules 320 may be repeatedly arranged to be spaced with
predetermined intervals.

[0030] At the positions spaced from each of the unit probe modules 320,
vertical apertures 311 are created at predetermined intervals, as shown in FIG. 7.
The vertical apertures 311 penetrate the space transformer 31Q up and down

vertically or slantly and the vertical conductive medium 330 is mounted in the vertical



[0025] Hereinafter, a probe card and a nmethod for
fabricating the sane according to one general
inplenmentation will be described in detail wth
reference to acconpanying drawings. FIG 3 is a plan
view of a probe card according to one inplenentation

of the present invention. FIG 4 is an enlarged plan
. apsjius@s of»‘ﬁﬂo% sbewn infFIGEcE and FI dhgnugbgr of the unit probe modules
cross-sectional view taken along line B-B of FIG 4. ‘

bt GePaBS PBSEHAE Bt mbpt acbyFay bggneor more. In
enl arged view of C portion of FIG 6. FIG 9 is a plan .

ot 8, B, BE L OREIATEF 81 Biath Shosiieh 929 flay B8’ commony
circuit board according to one general inplenentation.

conhictdittofa partieslar Vekieal ebrdupiive modtberssg.efer to |ike
el ements for conveni ence of explanation. [ 0026]

The probe card will be described according to one
i[@gB&hent be ivertical apadumsedtihmayne ptavided af atposition spaced from
reference to FIGS. 3 to 10. [0027] As shown in

robe_cargd 300, acc

FI 5, th di
at 1§ cneusite SHBRSE of Hio T Sis sumaRAs gk e WHCPrebegRagule 320, that

wherein a circuit board 360 and a space transforner

. ' i I
o AR BRI A S s BRI 52 V3Rl cperre
tested are provided on the space transfornmer 310.

311h&g bkl forhed a8 BARSSId® of Bllo IsidRIB dfltBe 101 SrOBEURBAIe AT WS formed
t hrough the contact of the unit probe nodul es 320 are

transferred to the circuit board 360. Interposers 350 _
at pasionasphesd fomvihdesl sidet swerkarces loe feun sidé sufeaesl 368 convenience
the space transforner 310 and a stiffener plate 370 is

of R anb e RoRR R A0 S Rk Moo boow

descri bed bel ow. :
based on the fact that the vertical apertures are formed at two sides of the unit probe
module 320.

[0032] Meanwhile, the space transformer‘310 may be formed using any one
of stainless steel, éiuminum, invar, kovar, nobinite, SKD11, alumina, glass, and
' _fnachinable ceramic. In the case where the space transformer 310 is formed of a
metallic material, the vertical aperfure 311 may be formed by dﬁl[ machining or wire
discharge machining, etc. In the case where the space transformer 310 is formed

"of a ceramic material, the vertical aperture 311 may be formed by drill machining,

laser machining, or micro sandblast machining, efc.



[0028] The probe card constituted by the conbi nation
of the circuit board 360 and the space transfornmer 310
according to.the present invention provides the
foll ow ng advantages. Firstly, the space transformer
310 has an area corresponding to the area of the wafer
to be tested, making it possible to facilitate the
d0838LueRrefamtdvibtie wait op@be, medulanBi0ppovddesdanethe space
320 provided on the space transforner 310 has a size
corres .ng to the size aof the sem cqonductor. chjp, or .
trarf B ESeF BE heR o et Srrasdng & Fos SBu 4 etieBist chip or a
of the sem conductor chip; and thirdly, a plurality of
. : : di . in _ '
iz S5 SR 20 0 0803 3R e i 18 iz of e
conductive medi um 330 nedi ate the electrica
prob@meglleoB2d Sevsiest Ib&%er,mtfﬁe ARG Bdse el theatditt fidbe module
circuit board 360. 0029] Specifically, the space
transformer 310 of the probe card according to one
increapee rand 4s iyield oflearaases, eseinthe assambiynohte proliezeard becomes
corresponding to the area of the sem conductor wafer
to tested, as shown in FIG_ 3. A plurality of unit
easl%‘gjﬁ%ﬁm i}gh@,m*tmbﬁm%@ﬁ% QQ?OMﬁSeWﬁﬁ%E e fakeicating cost

space transforner 310. Herein, the plurality of unit

for Qe PR AR Ry Ein R SR AR oA 8834 e ABspmply ofthe

positions spaced fromeach of the unit probe nodul es

prol2@ard/ Bebb®ak RPSIlcatRP 3fiHe Preseht fRlePBoAtfabricates the unit probe
predeterm ned intervals, as shown in FIG 7. The
vertical apertures 311 penetrate the space transformer
modid® 380 sanals thokvavey e istieced rgspomdiigatat the siaedof the sesnicoodlictor chip
" conductive nedium 330 is nounted in the vertica

apertures 31], as shown in FIGS. 6 and 7. The nunber . .
or aizg ﬁ@ﬂﬁﬁ?@n%f‘%% 2ol U0 %0 trecssraicanBiestap ERIP: i consideration

vertical conductive nmedium 330 may be one or nore. In

ral f it , :
of 1 BeadRERI e oy BsdRbhbel relldn i BB the gt prove
conducti ve nedi um 330. [0031] The vertica
modapegeores 311 nmay be provided at a position spaced
fromat |east one side surface of the four side
surfaces of the unit probe nodule 320, that is, the
[R034dowT hel enit protee maghie 8@Pfiacessiithtadeby anlinsalating probe body
words, the vertical aperture 311 may be formed at one
side or two,sides t he, upit probe nodul 20 or .
321 2pfraliro CARUBH e RoY el on 0 DrbebaIE2Cias Shoun iy FIGS. 5
four side surfaces. For conveni ence of explanation,
he +i al - th.) [ i, b
and B2 TR RS chAlieds 34 I Eo MfTE v F16F8} 3% ch Reglf 3220, and a
apertures are formed at two sides of the unit probe

tip 32REWRi BRs a role of contacting the tip 321c to a pad of the semiconductor
| chip to be tested. In addition to the micro cantilevers 322, metal Iines 323 and pads
324 for transferring an electrical signal generated by the contact of the micro
cantilevers 322 and the semiconductor chip to the circuit boqr_d 360 are provided on

4 _'the upper surface of the probe body 321..



[0032]  Meanwhi |l e, the space transfornmer 310 may be

formed using any one of stainless steel, alum num

i nvar, kovar, nobinite, SKD11, alum na, glass, and

machi nabl e ceramc. In the case where the space

transforner 310 is forned of a netallic material, the
vertical aperture 311 may be formed by drill nachlnln?

ok00#5] e Aiss ciirpcogbedndtiaveng thet eledtnical hsignale tahaand from  the

t he space transfornmer 310 is forned of a ceramc

sorfBbRF Al s S i BRI Tk TR bR P i e

machi ni ng, etc. [ 0033] Preferably, the unit probe

verfi®d] Uécﬁwd?tr%g\ré’rrﬂéﬁrﬂﬁ{j téﬁﬁs Stﬂécr% e"rnrﬁé'g @éS J?ﬁ‘sbfaelectnca

Sl ze correspon e’size o
chip or a size correspondlng to 20 to 1000 % of the

trarefen Gendaeh aheCOnp. probet hodule 820f ahlietiénidircDitobgard 360. The
nodul e 320 becones Iarger the fabricating cost for

the unit probe nodule increases and its yield
eie@tacaleargesf; ansfened dosthebigrtioél cormdymtivb emediun R8oars ultimately

easier If the size of the unit probe nodule 320
uni t

co mal | er, the fabricatjng cost for the
tra %‘g& Fro i circi roaid 360 o e lowgrsufars coadyetive mgdium 340 and
the assenbly of the probe card becones conpli cated.

o 13813980 RYOHS LAV LS e 0 BB imor st

t he sem conductor chip or a size corresponding to 20
andttﬁe]&@,{)ut%défrd 1386, S THeCRUEABHOR of Bhd lovidr-GRTtededRiucBPe medium

of the foregoing advantages and di sadvant ages

regarding the size of the unit probe nodul e 320.
340[will 4] givere baloit. probe nodul e 320 is constituted by an

i nsul ating probe body 321 and mcro cantilevers 322

iﬁ@g ded_on the robe ody 321, as, shown in FIGS

THee RoRstistiamand dolerof o vegbq%ﬁgmiwertveornsg"ugﬂ 330 will be
prllar 322a, a beam 322b, and a tip 322c and plays a

desébéd Y g‘&%{ﬂt EIg I'ﬂﬁrv% h%r]‘é’tptﬁezlrgrt c% %gﬁggel onﬁ{bedutuﬂ 330 may be

sem con of c be 't
mcro cantilevers 322, netal |lines 323 and pads 324

impleateritearnsf ar ﬁnmedaesr@lne@bér@@s én@nﬁiplmeﬁm’bﬂd bierbirafter, the
contact of the mcro cantilevers 322 and

sem conductor chip to the circuit board 360 are
vertispabgpaductiye mediumpdio daretesedoto elsea midepobidioned2irinted circuit

[ 0035] As described above, the electrical signal to

omthe sem conductoy. chip are transferred

boar il ok ConuSaBRCR et Ckbanaliato " ar this i ne. verti cal

.conductive medium 330 plays the role of a prinary

e oY=\ A [
[Re Th6"sag woskBoetafeq sught Y8R 38 it cBhiive patiem

signals transferred to the vertical conductive mnmedi um

332 ftheart thewdihi Wheadid Hotlrentis of etk tondligivel cﬁéttérh 332%% exposed to

360 via the | ower-surface conductive nmedi um 340 and
the interposer 350 inserted between the | ower surface

the aiftsidee aspdwavn irafréG.08 neBoadigapatis BA3 cdrecprovidedaonl both ends of
360. The description of the | ower-surface conductive

medi um 340 wi gi ven bel ow.
the conductrve pattern 332 to facilitate wire bonding with the pad 324 of the unit

probe module 320 or with a bonding pad 341 of the lower-surface printed circuit

board 340,

10



[0036] The constitution and role of the vertica

conductive medium 330 will be described in detail as

follows. First, the vertical conductive nmedium 330 may

be inplenmented by a printed circuit board as one

i mpl ementation. Hereinafter, the vertical conductive
medi um 330 is referred to as a side-positioned printed
dops8l + bbarsidepositioned oprirtad esitavitoboaip Bafatarnrbe fabricated by
[0037] The side-positioned printed circuit board 330

megis A e de alE! et GD R leProatiad: Bited 27cal ogiiios She fabricating

- the Putside, as shown in FIG 9.dBonQing pads 333 are

mefieR 81k, RASI S ! BAMEREUEAB, BT RRCRAA® prved
probe nodul e 320 or with a bonding pad 341 of the

circhitvierargunfilabe duscribed ini relier tto bieslp dhd4lhderstandidg@88he present
The side-positioned printed circuit board 330 can be

.~ fabricated by neans of a general nethod for
inverdion; c Asi shpven pr FiBe8, ter sidetpdsitiongd rirded adincuit didang 330 has a
nmet hod i s al ready known and, thus, only the structure
of the side-surface, printed, circuit board will be .
StrUgRet T B GVRE T TGt RO ET i SREUBRtAl hetacking of a
present invention. As shown in FIG 8, the
o L . doebr CL
plurgfSof TRadiafig SUBSIBIFE o Whorelf e it efBarhtigme 02 are
I's sequential stacking of a plurality of insulating

prox&d@bhﬁh_@?e?eﬂcﬁv%@étﬂéﬁhg BEbSPREY GBI Ve ARAUCA! Bferdd< an interface
are provided on the respective insulating substrates

331. As such, there is an interface between the
betwegiuthe insgladingssubstretes3331 by hawingg structunectvherein the plurality of
wherein the plurality of insulating substrates 331 are

. tacke however, the interface does not exist in the, .
insufgiGr SHUSRReR oAl SReker . NaYaS 1% IReaAs, doos Mot exist in the
fabricated since heat and pressure are applied in the
d | E . rtj j i
RSP R RIRSE 88 LBy B8 hes (AR fbssure ar
i nsul ati ng substrates 331; however, it does not

appliet inathbsubseguemnsrocesseli datfad. Bok goffore PidiRé@ BEea @btted line
understanding in order to indicate that it consists of

., the plurality of insulating substrates 331. [ 0039]
%ndiwem&@mtgﬁaee atwer)t theénssdatinge sibairates 380 hesevef, it does not
the side-positioned printed circuit board 330 are

i ndi d vi ded . with the bandi ds 333;,.in.
actupfit 8 cinghds dnSafeat ST i B RuPENES WF dRdRStanding in order to
conductive pattern 332 is sufficient for the wire

SRR it BB Bre

S case, e co trve pattern 332
play the role of the bonding pads 333. .
[0039] Although both ends of the conductive pattern 332 of the side-

positioned printed circuit board 330 are indicated as provided with the bonding pads
333; in the case where a cross sectional area of the conductive pattern 332 is
sufficient for the wire bonding, the bonding pads 333 may be not created. In this

case, both ends of the conductive pattern 332 play the role of the bonding pads 333.

11



On the other hand, in the case where the bondi ng pads
333 are required at both ends of the conductive
patterns 332, a conductive material is deposited on
both ends of the conductive pattern 332 through
processes such as netal plating, thereby making it
possible to formthe bonding pads 333. In this case,
Onuthetqtaet hRadnisstheotase whesp dbe thandingn peds i333 ae eequited at both
is larger than a certain thickness, the surface of the

endi oA PR 335 SRt el LR AotiEB o both encs

bondi ng pad 333 can be flattened by neans of a

(aTal 0 e [ r I
of e, BhARRE FRETD 55 RUER" B ossts shefl 43 T8 Hinlif thoreby
for performng one or plurality of wire bondi ngs.
makifg40pogeitsie 16 do@n thd YohBid gt BIGI IhithiReshge! ifthedhickness of the
circuit board 330 conprises the plurality of
insul ating substrates 331 .is to form nore bondi ng pads
depesited contucthicd maperialtis danger phamteedertaindhicknessritie3g0face of the
For exanple, in the case where the side-positioned
) ptinted circuit board 330 caonprises, a single or two
bordingpad i3 i%sa%?e%e gafiat shapenbiwblaas srcayexpdihengnd in such

pads 333 provided on the correspondlng si de-surface

s . S S BT S 1

the bondi ng pads 333 are created only in one line.
prodée¥®. OFRrefepdithe, its iSTepAN8 tMAEhE a*rEQ &tr@@béﬁélhb'&ﬂﬁms has an
printed circuit board 330 conpri ses to 20 insulating
substrates 331, the distance between the bondi ng pads
areasseffiicienaﬁzrmeeiﬂmbmuseot bhirblity dif mdreplaahdisgsar r ayed i n
nultiple rows on the side-positioned printed circuit
anr 38 since the bondi ng pads 333 are created
t ebeacteasgn My i HeuIside-Rgsiiopse r ariateczaairouils Tepard 330
.result reIatlver nore bondi ng pads 333 can be fornmed -
conpriseS e bitira gs(?ggg'?su?ﬁﬁt Iést[bs‘n%geszeﬁt éot%sbeHp‘%ﬂ&% PEASRE Pads 333
i nsul ati ng substrates 331. The i ncrease in the nunber
on Bk dibe-poeniahss mafdsd THIuNBREd tABY. tHiRYe&@iplee in the case where
connected to nore mcro cantil evers 322. Cbnsequently
this serves as an advantage in enploying a probe card
the widenpesitienage printeseciredit boale S30FoempEses ensiaigld wrdwdeinsulating
to formnore bonding pads 333, it is preferable that

ugtive att rns 33 ovjd at t i nterfaces
subten o nln HemRar ST B Pardeb s e R ighhon dia caniesponding
~ positions corresponding to the conductive patterns 332
e t t b :

snde%rtﬁ%tc@ gnﬁtedt '&?rch@agéél rgéc tﬁgﬂﬁ&? A(}Uns Je‘?fn% glae H\'imﬁ'{ugt distance

the S|de positioned printed circuit board 330
| betWé@'ﬁJﬁteSbét@ﬁaﬁ g add033 D sk akéd the BBRHNA 85ds3833 driecreated only in
. de- p03|t|oned printed circuit board 330 can conprise

of the insulating substrates 331 in a single |ayer or
one dindoullretHeagtier hand] 004118 cEbe viivardi the side-p@3Riomedoprinted circuit

surface of the side-positioned printed circuit board

330 is electrically connected to the pad 324 of the
boardn$30 sepruispsdute Zrmsuatinggsubstraiessdi tae distance between the

bondi ng pads 333 prOV|ded at the opposite surface of

: ! i,des i.tione rin uit board r
* oondy 7 B8 3RS b5 ORE hERb T BB p B R B Bt rows on
- provi ded at the | ower surface of t he space transformner

the stiélpositioned printed circuit board 330 since the bonding pads 333 are created
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[0042] Capacitors 381 can be installed on the bondi ng
pads 333 of the side-positioned printed circuit board
330, as shown in FIG 4. Here, it is preferable that
the capacitor 381 is attached on the bondi ng pad 333
of the upper surface of the side-positioned printed
circuit board 330 positioned adjacent to the mcro

at thenfntedaees of 2theofnauladingnsubgiraibe 3ldul As 3@ aesilh relatively more
consi deration of maxim zing the noi se attenuating

oo B Faf R b 85 SRR Th b et ot i sdsapstionse

fromthe unit probe nodul e 320. When the capacitor is

N . . r
B4 St 8051 So U ARTS e & o RSARIR I Seepgor. The
unit probe nodul e. [0043] Also, the capacitor 381
increye e the euivibeet afthé bendirdepady 838 enddins i@t they can be connected
side-positioned printed circuit board 330 as shown in
FIG5. In this case, a capacitor groove part 382 may
to perermigre cerrtirevene 332 c eConserfentlye thig 1€eraes sapasi tdvantage in
corresponding to the capacitor 381. The capacitor
art 382 provides s in which the capacitor

emdgying BERkie SaiRewith hlerde ﬁ@%%é@é iRt o REroBTeNGS in order to

conbined with the side-positioned printed circuit

o3 i, grbAO48L 1 00U I B LA, B

si de-positioned printed circuit board 330 was
provigseratoa iMerarts | oF, s inRRMP edbstbsres. 331€re not provided at
| ower - surface conductive nmedium 340 1s provided at the
| oner surface of the space transformer 310, wherein
positives | eareaspsodingcty th dootustivenpditenms 3332 mayvided at the interfaces
realized by a printed circuit board as in the vertica
d.congiﬁéjre qediun1330. For the convenj ence of . .
adjacept MFibrPut A PERBES] UPfadg2egndiiRGtiole Mith Lim 8ddition to the
is referred to as the | ower-surface printed cirzuit
_ _ N I . ave . _
sidefBefonkpriflel Tl £gBl B30 8RRk Sk 20 ingiidtig e dfptes 391
the | ower surface of the space transforner 310 as
the sdigevpositiohbth phntean didcig BoHFR! 330y @fn hamdibime Pedshd4ihsulating
- Wire-bonded to the bonding pads 333 of the
side-positioned printed circuit board 330 and a
subgirates B yn ersingladays 48 adogbiedsysy and connected to the
I nterposers 350 are provided on the | ower-surface

jnted_cirgcuit, boar 0 310, as.shown jn FILG 10, .
Hton iy Binionsaad 455 eh oeanirtocis of 4hg side-positioned printed
electrically connected to each other by neans of a

circlROPEAIEL 338 iRl iy 3@ hnected to the pad 324 of the unit probe module

, 320 through wire bonding. The bonding pads 333 provided ét the opposite
surface of the side-positioned printed circuit board 330 are wire-bonded to the lower-
surface conductive medium 340 provided at the lower surface of the space

~ transformer 310.
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[0046] Up to now, the vertical conductive medi um 330

and the | ower-surface conductive nmedi um 340 accordi ng

to the present invention were described. The .

el ectrical connection between the unit probe nodul e

320 and the circuit board 360 can be assured stably

W t hout needing to extend the mcro cantilever 322 or

d0R42HI eCapasitystdtd can bedastaliediondherbangingipads 333 of the side-
conductive nedia. Also, signal integrity between the

test d,th be tested b
poslfEfieg RTReR Gk RoBrh o0t SHRMRLIB Gk fou HoTBokrs Pigfereble that

an inplenentation of the vertical conductive nedi um

the 55atRth 30 is BMELAGH'ILEER GEMT i a S S e Jifher sypfoce of the
the stiffener plate 370 are provided on the rear

sid@ﬁbﬁﬁ@:@ecﬁbnﬁmmd itetstsdrarIamer pakibnetbadiasent t'@etﬁeﬁkﬁiw@ cantilevers
e interposer 350 plays a role of nediating t
el ectrical connection between the | ower- surface
322c ofidthet Lnié predieurmadide aB20.t fre arinslaratidoaofd ng6Omizimgl the noise
the circuit board 360 plays a role of transferring the
el ectri nal fromthe tester | gcated outsjde t

Sl
attepyating, eﬁr?fﬁgerﬁ?dlﬂcléo%%%?aqﬂﬁ@ 0 Biearlegkical sloag! B9nsferred to

the sem conductor chip fromthe unit probe nodule 320

the bRolil oK robihE Ry r3Be RSB iR, FRlcopBptar s mounted

(PCR) .
on the bonding pad 333, the corresponding bonding pad need not be wire-bonded to

‘the pad of the unit probe module.

[0043] Also, the capacitor 381 may be provided' on the side surface of the
side-positioned printed circuit board 330 as shown in FIG.5. In this case, a
capacitor groove part 382 may be provided in the space ’zransfom'ler 310 at a
position corresponding fo the capacitor 381. The capacitor groove part 382
provides spéce in which thé capacitor 381 is positioned, when the space transformer
31{) is‘combined with the sit;.!e-positioned printed circuit board 330.

[0044] Up to now, the constitution and role of the vertical conductive medium
330, i.e., the side-positioned printed circuit board 330 was described. Meanwhile,
as described above, the lower-surface conductive medium 340 is. provided at the
| iowér surface of the space transformer 310, wherein the lower-surface conductive

~medium 340 may be realized by a printed circuit board as in the vertical conductive

14



[0048] Meanwhile, the stiffener plate 370 is provided

on the rear surface of the circuit board 360 to play a

rol e of physically coupling and supporting the space

transformer 310, the interposer 350, and the circuit

board 360. The stiffener plate may be fornmed in a

tacked structure and may be nmade of one of stainless .
meaiuge330a| A g comveaienceooh expisoption: de dwersipiaceaanductive

a conbi nation thereof. [ 0049] Al so, each of the

mediir, 230k, PordliBo dfcies 108 BlbESbirar el syl poard 340 in the
provided with a plurality of apertures 371. The

foll ARK HesB8piit Provided in each of the stiffener plate
370? the %@?cuit board 360, the interposer 350, and

the space transforner 310 are provi ded at positions

§00453s poTiak nowbesedsde Eﬁhl@d- cilduét bogrit 84@4ds Pfdvided on the lower
conpl etely penetrate through the stiffener plate 370,
the circuit board 360 and the interposer 350, and

surfgge of thepspreee traasformeud 0 ershopuds fiGahsand e pBiIaity of bonding
Preferably, screw threads are forned in the apertures

pacd 4t BhEBONCRFL1P S Rondlne, A S8 o &1k bosiRarasEprinted olrout

310 and the stiffener plate 370 are coupled with the

; r 37 | '
boaft B30 A R, o Bl M RUTRLAMG 8hT BiGdied to e interposers
372 are provided in the respective apertures 371,
350 e peovidéd @nrtk libwer-Seffespritdd teult Ibe akd 3BD 139 058§ SWBwn in FIG.
372 may be alternately provided in the apertures 371
and the pulling screws 373 and the pushing screws 372
10. nmiheonsing gadsed4! pndvthecland et ate efrdtiicallyseommested to each
373 and the pushing screws 372 are provided in the
pluralit f apertures 371, the pulling screws 373 or
other by %ﬁ%ﬁﬂga§eggﬁt'%a§r@ %Eect i vel y operated so
that they can push or pull the space transfornmer 310
do ' [ : [ f c
(041, or S o, e el PR AL A e Bl s LR B prer-surface

the space transfornmer 310 can be mai nt ai ned

condugtise anktium 340 hOESrEingThe tiRb Qrvesattsipvemiorowvedé ddseribed. The
constitution of the probe card according to one

i npl ementation of the present invention is limted to
eleckrival somredtion befwashathet wait proke grodule 32paar the circuit board 360
transformer corresponds to the size of the
em _conduct fer to be tested, ,However, the: e
can 6 AsSiRcH g8 iRl e brtshn e BiRrBrcanisiel 82 Sr a needie,
size of the sem conductor wafer to be tested may have -
: S L CONSE A Tt | -QF hg. i L on t : :
ueing, S AR oy fekleh quftRes "R ET Bietia °C Bho. Sfan nteartty
present invention. Al so, the above descriptionis

betwkeni ted tbetdrhangotiad ivafer af bBatedtbe Uahtbd' PBRased using the
nodul es 320 provi ded on the space transforner are

repeat edl y arranged.
impedance-matched printed circuit board as an implementation of the vertical

“conductive medium 330 and the lower-surface conductive medium 340.
[0047] The interposer 350, the circuit board 360, and the stiffener plate 370

are provided on the rear surface of space trans_former 310, as described above.
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However, it is apparent to those skilled in the art
that the unit probe nodules can be freely provided at
desi red positions. [0052] Up to now, the
constitution of the probe card according to one

i mpl ementation of the present invention was descri bed.

Hereinafter, a nethod for fabricati n%‘@a, probe card
The,i¢eiesag 360 riays aiiplecakmestatig tre eketrigabsempection between the

i nventi on vv| Il be described. FI G 11_ is a flow chart
lowgPhufaf FoPUUENE st Efonid drih e el sRallngdo. “Bd the circut
i nvention. FIGS. 12, 13a to 13c, _an_d 14a to 14c are
boaPd ¥BeS Blay8 T £1818CET ﬁéﬁ%gﬁgjc {HRX ié%ﬂtﬁﬁd?%i@]émmﬁ%é%ster located

abricating a probe car cording to one
i npl ementati on of the present invention. [ 0053]

outside ¢o dhe ginitgprobe moghlie B0t ait ihensighal dengratgieby the semiconductor
i nvention, a nmethod for fabricating a probe card

.conprising the steps of formng a vertical aperture
chiptaet the: vl probrotgsiule 33@de the desieor fdereimdhe interposer 350 may

positioning an vertical conductive nmediumin the

forned_vertical aperture, attachin I ity of
be TGS f Biodecian c28 opTeDdetivn BB Shaced
fromthe vertical conductive nediuminserted in the

tr Feo - i .
19949 | BSAANAE e RCEEPLICCE Jo BORRAL BRonbHear surtaco o
conductive nmedium provided in the space transforner.

the EREEEbbard BE0 th@lanatroly obphy@esllyechplingbind sligsbréifg the space
shown in FIG 1?%101). Tg %Eﬁi syceend‘fjp ggsubstrgtgbe 5%1 P

and a silicon wafer 601 on which a plurality of unit
trangfogper 310, the interposer 350, and the circuit board 360. The stiffener plate

may be formed in a stacked structure and may be made of one of stainiess steel,
aluminum, invar, kovar, nobinite, and SKD11 and a combination thereof.

[0049] Also, each of the stiffener plate 370, the circuit board 360, the
interposer 350, and the space" transformer 310 is provided with a plurality of
apertures 371. The apertures 371 provided in each of the stiffener plate 370, the
circuit board 360, the interposer 350, and the space transformer 310 are provided at
positions corresponding to each otﬁer. The apertures 371 completely penetrate
through the stiffener plate 370, the circuit board 360 and the interposer 350, and
partly penetrate through the space transformer 310. Preferably, screw threads are

formed in the apertures 371 formed in the space transformer 310 and the stiffener
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nodul e regi ons 502 are defined are prepared as shown
in FIG 12. As used herein, the unit probe nodul e
region 502 refers to a region in which one unit probe
nodul e is formed. Each unit probe nodul e regi on 502
is divided by neans of a scribe line in consideration

of _a subsequent unit probe nodul e cutting process,
platg.3£P $0 that theespagsdrangfernser 310 gnddke stileneraplaterB7@ are coupled
ceram c substrate may be used and the size of the

. SLr 1 ] referably the sa as the size of
Wmfﬂge éﬁiﬁ‘isﬁ%iﬁ%ﬂ{‘?w ’gis?relw§ rzeferabl eI chat t he
silicon wafer 601 has a <110> crystal direction.
Ne i . | ; i, S .
HOP30] S=The AR RRs ST e EPind's PSP A bicliied in the
of a thermal chem cal vapor deposition (thermal CVD)

respedtivedapartypeg sitialwherpior thiepaling i RrewSEPR amd hies pughihg screws
a pl asma-enhanced chemi cal vapor deposition (PECVD)
met hod, as shown in FIG 13a. Then, the silicon oxide
372 an by altgrsately providedi inthd@periures 37 kand ¢he peliipg screws 373 and
patterned through a photolithography process and an
to forman. etch ma def

the eﬁtugpig{@%cﬁ{a}?vggﬁz meyhe sRieFEGIY ﬁngéé(d .6%hen thgiprb%ng screws 373

and the pushing screws 372 are provided in the plurality of apertures 371, the pulling
éérews 373 or the pushing screws 372 are selectively operated so that they can
push or pull the space transformer 310 up or down. With this, the deformation of
the space transformer 310 is prevented so that the flathess of the space transformer
310 can be maintained constantly.

[0051] The above description éf the constitution of the probe card according
to one implementation of the present invention is limited to the constitution that the
size of the s-pa.ce transformer corresponds to the size of the semiconductor wafer to
be tested. However, the probe card having the space transformer smaller than the
size of the semiconductor wafer to be tested may have the same constitution as the
“implementation of the present invention and this pelongs to the scope of the present
- invention. Also, the above description is limited to the constitution that the unit

probe modules 320 provided on the space transformer are répeatedly arranged.
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[0056] In the state where the surface of the silicon

waf er 601 corresponding to the mcro cantil ever

form ng region is exposed by the etch mask 602, the

exposed silicon wafer 601, that is, the silicon wafer

601 in the mcro cantilever formng region, is

vertically etched at a depth of 5 to 500 pmthrough an
Howeweroit impppanset teethoiserskiliesd ingthe@it thait the onit probé mddules can be

the micro cantilever in a pillar shape (322a) is

forned, a in which the mcro cantilever can
ffﬁ%\éﬁ@%ﬁ%ﬁ%ﬂ%&%ﬁw i s assured. [ 0057]

Although not shown in the drawi ngs, a conductive

- TRb8E 2LubSi SRRE' R RDsliEBafiUB e BrBRLeBlY gegorang to one

f or med. [ 00581 Next, the etched surface of the
.mpfenhérqaﬁow e %@éséiﬂnheéﬁtﬁ:rt RasSaaztibag e ﬁ@i‘eiﬁéﬁérh @fhethod for

in FIG 13b and fusion bonding of the silicon

-~ 601 to the gl ass substrate is then perforned by

fabrigatingi anprobepraed socerdied teeene i plementatiorsfithergresent invention will
pressures at a tenperature of 300 to 600 C. In
addition to the fusion bonding, an anodi ¢ bondi ng of

be dagsriged; cbIo.Wfis@ How ohartfiee eggt@mlmeaénempdﬁayfa%waﬂng a probe
enpl oyed by applying a voI tage of 100 to 2000 V and a

con b5 y ko g o BB o R80, FS0%2. 12t

silicon wafer 601. [ 0059] Thereafter, a

43cpla%°ts§'tst 1881 48" grddé%*s ﬁétetm; debivy R éﬁ@agﬁﬁqﬂ@%thod for

tip of the micro cantilever Is orrre on t con
waf er 601 thr ough the photolithography process and the

fabrieafing edorebe iceahavedreingidlons insplementatitinng the@resent invention.,
phot oresi st pattern as the etch mask to formthe beam

322b and tip 322c of the mcro cantilever 322 , as
A | riﬁqcptﬁmgé@ ong implesnentation iof the psesgndriapeatiomaa method
the silicon wafer 601 is etched by the anisotropic wet

for @%&g%ﬁ% L%f E&bé(g,%@z%lﬁéﬁ%ﬁ%tﬁeg%‘fagg? ef g é V%F’E!CEU aperture

cantilever 322, the photolithography process and the
peneﬂ?étmgn%r@ﬁeﬁezﬁtssﬁaﬁé BRrRES R BAG SR Ring | AP Svertical clonductive

anwhi | t he upper surface of the silicon wafer
that is, the surface of the silicon wafer 601 not

meditmnimthd fogmiell evestidad taperiere netje dhingra giiiirality ofrurdt probe modules to
pr oper
be seated on positions spaced from the vertical conductive medium inserted in the
space transformer, and electrically connecting the respective unit probe modules to
the vertical conductive medium provided in the space transformer.
[0054] First, the unit probe module is fabricated as shown _in FIG. 11 {§101).
To this end, a substrate 501 and a silicon wafer 601 on which a plurality of unit probe

~module regions 502 are defined are prepared as shown in FIG. 12, As used herein,

the ‘unit probe module region 502 refers to a region in which one unit probe module
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t hi ckness through a grinding process or ‘a chem ca

nmechani cal planarization (CWP) process before the beam

322b and tip 322c of the micro cantil ever are forned

t hrough the photolithography process and the etching

process. [0060] After the pillar 322a, the beam
the tip 332c of the m.cro cantil ever 322 are

322b d '
is foEnes- e?%m HrlbagrPe MmodaiRgipn 58848 divided by dugansef a scribe line

shown in the draw ngs, the conductive materl al is

in CRBRRHER & bt R ArErBE i il RESHE: fidroin, as the

lines and pads forned on the substrate before
sub@%feosm ﬁ%!&&@s@@ét?at@r éérg% ﬁtsﬁg bR f’ BRd the size of
l'i con er 1's renove Ire tal Tines
and pads are forned, thereby conpletlng t he
the maibsfratet 301 isgpreferbbly thei dans abahowihd of BiaGsilidder wafer 601.  Also,
the substrate is the probe body (reference nunber 321
6) of the unit probe nodul e 320. [ 0061]
it is mefmhle dhatjthe isilicpnavaienddt hera <1 eystal giresliomodul e

320 forned corresponds to the size of the

180400 M5t 2 sHEoBetive i of Brs iy e TB0Bprpan he sifcon
the plurality of unit probe nodules 320 are forned on

wafélh%offg?%%:é@oggé'oft EethéHh Eﬁétﬁlé(i”vatpér gciﬁgpo%tt{yﬁgphggna! CVD)

scrib to obtarn e plurali uni
- nmodul es 320 with the sane size. Then, a defect

methogpectpghgsicah vdperr aéﬁ@glt@rve(ﬂmr mémbe rasty| £spld@fatl-énhanced
performed to select t unit probe modul es 320 with
good quality 0063] Then, the space transforner
che®igl n@nolﬁgd%n@ssticma( BEVEYpmethoty 29 shewnwdn &G d3se Then, the
tested is prepared (S102). The space transforner 310

- .. LS pr, ed w h th vert.ical ertur
siioyd oS98 iy dhtorchiacte iEge i PR kL BERRure 1 patipmeph drough
vertical conductive rredl um 33015 inserted into the

phoﬁréggﬁd i heﬁﬁ?l%fcbgé %ﬁd%e@@g{se%sé i) Fdrgggﬁdélch ﬁ%sg 602 defining

vertical con e nedi um i nserte
the vertical apertures 311 may be fixed in position by

micrepaxgilevet tormdhg eegibhe | ower surface of the space
transfornmer 310 is provided with the | ower-surface

conductive medi um 340.
[0058] In the state where the surface of the silicon wafer 601 corresponding

to the micro cantilever forming region is exposed by the etch mask 602, the exposed
silicon wafer 601, that is, the silicon wafer 601 in the micro cantilever forming region,
- ‘is k_vertically etched at a depth of 5 to. 500 um through an anisotropic wet etching
u_si_ng KOH solution. With this, the micro cantilever in a pillar shape (322a) ts
formed and a space D in which the micro cantilever can be elastically deformed is

assured. -
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[0064] After the space transforner 310 is prepared,

the unit probe nodul es 320 are transferred and nounted

on the space transfornmer 310 using a transfer

apparatus, for exanple, a vacuum chuck (S103). At this

time, when transferring and nounting the unit probe

mpdul e 320, the | ower surface of body of the unit

08881 notheugh onebrahavens inhdhepgeawisgs.f & ecasiductiee material is
space transfornmer 310. Wen transferring the unit

r ul e 320 transfer neans picks up the

derisR8H oI .ioshate KT sbayELP RS mat fas mistel INesand pads are
322 are not formed, strictly speaking, the

forRégdet ermi ned portion of upper surface of the body

ere the microprobe mcro cantilevers 322 are not
formed and transfers it. Al so, the transfer neans nay

H0088LP Neet, sheletchedl Aericelofthe siedl waileh 60-pBsHhiaEts the substrate
When attaching the unit probe nodul e 320 on the space

transformer_ 310, the unit probe nodule 320 has to be
501aze ghowaliy RiGaddd cad afysien boedingrafdhe afliconomafen 60ido the glass
upper surface of the space transfornmer 310 and the

heights,of the arr ed upit probe nodul es 320 shaoul d .
subfzat,fss thgn Pefformeﬁ 3369}):3@?%@, prasspraidetweendctn & atpospheric

pl ace the unit probe nodul e at the predeterm ned

oot % Db oS BRICa0V L 895 5 IR By HESTRY3F B, o

may be formed on each of the upper surfaces of body of
anotiicebordihg pifaRe dimdw RafeP A RRItHOSUNRRRE SO ﬁ%ﬁ?ﬁ‘ﬁmployed by
e

| oner surfaces) of the space transformer 310 or
tip 321c of the mcro cantilever 322 provided on the

applyifia a yotiage wbd 00 do 2000hgnde currdritzdd tastOthmAasi gteraperature of
mar K. [ 0066] Subsequently, in order to neke the
hei_ght s, of, t he .unit probe nodul es 320 arranged._on the

200 é%égﬁ “Cri3r{bp STafrvhars toe glassmubsiale pentgredhesiions wafer 601.
unit probe nodul es 320 can be muintained constant by

po . .

Lo kRe R K SRR baSePERET shiRE BTG g Bear and to

t hi ckness of the correspondi ng epoxy (see t1 and t2 of

of theGmbka) . cihtilevehi B, fbfrRedeibdnttReOfsildd M&%P 601 through the
cantil evers 322 provided on the unit probe nodul es 320

are al so mai ntai ned constant. The reason of
photgiitiogmnhyngrasesshand tine exposkd silikan wadere 68 dis etshadousing the
by controlling the thickness of epoxy is that the
| ar area space transforner 310 does not ve unjf
photp{Esii dattein"as @i AFaek 1 fm é@%i}@ﬁw@ﬁ | 2 lippa22c of the
nodul es 320 are attached on.the space transfornmer 310,
i fangal {0 r t | & pr
micrd B e oR2n a SRR PRI BB e Rl iR B B TRikf Bk, thet the
. detail, the pads of the unit probe nodul es 3207 are

silicoponafstEal W ithedebpte shietobid Het @Rﬂﬁ#ﬁg?%sﬁ@dﬁoﬁig ®f order to

the vertical conductive nedium 330, and the. opposite

~side the bonding pads 333 of the
- attain a preferred shape of the beam 322b and tip 322¢ of the micro cantilever 322,

the photolithography process and the efching process can be performed several
times. Meanwhile, the upper surface of the silicon wafer 601, that is, the surface of

the silicon wafer 60_’5‘ not contacting the substrate, may be machined into a proper
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vertical conductive nmedium 330 are connected to the
bondi ng pads 333 of the | ower-surface conductive
medi um 340 by wire bondi ng(8103) as shown in FIG 14b
[0068] After the electrical connection between the
- respective unit probe nodules 320 and the space
thigknessftbravugh agontingquopess eda dhemicaitreephascal3danariation (CMP)
circuit board 360, and the stiffener plate 370 are

PrEBE Sreibfe Hes RO d2gPoate  Sa2¢ ckien e rantiarer are formed

shown in FIG 140 (S104). Herein, the interposer 350,

ng the
e PSRy SoBk P L R L REBRAT S
preferably formed of a pogo pin or a pressure
Wt | Yigtef l!ﬂ@@%"l[a(rpﬁﬁa tFE%fémféﬂbefarFH e 357&3&: of the micro
h“plays a role of physica I'y coupling an
: supporting the probe card conprising the space
cantilewesfi22rare 8dMpldtee thriughpbe eabd¥eprogedséd) ealthioughifiot shown in
board 360, may be forned of stainless steel, etc.
[0069] After the interposer 350, the circuit board 360,
theadiavings, sther sesirlictive anatesiad isndeposiied exn e subsirater and a lift-off
"surface of the space transforner 310, the process of

proB58 |<Codlhrhb, B4 el VR TAHETR iopute el ek e pacs formed

stiffener plate 370, the circuit board 360, the

on tHY 80PGRRE Htdre g&g?wggstﬁé‘%%{nﬁ ﬁ%ﬁ%g\{? gﬁ?gé%gbéﬁ Ho the silicon

provided with th
apertures fornmed in each of the stlffener pl ate 370

wafeheis cremovdd oar dhd6esitdte methENines eandSPada et h:ﬁ’med thereby
space transformer 310 are positioned to correspond t
each ot her. Herein, the aperture 371 conpletely

corpdaing e snaniacighng ieé the unttarebe phedide 32970, Hereln, the substrate
circuit board 360, and the interposer 350 and partly

s R BRLETG eI IBRRRAST ot RS St el prabemddue 320.

space transforner 310 so that the space transformer is

GUMFd Mebhwhile Ruk! f@er%fee%a?ﬁﬁ] Ogu;&h&o%%bmo;&g;e le 320 formed

crem1372 The respec I've apertures
at the positions that correspond to the portions where

correbponuis to fireobizenafdhie aerdidOnductonthipadreta® thabizb®rresponding to
p05|t|ons that do not correspond to the portions where

uni t probe nodul es 320 are attached.
20 to 1000 % of the semiconductor chip.

' [0062] When the plurality of unit probe modules 320 are formed on .the
subsfrate 501, the substrate 501 is cut along the scribe line 503 to obtain the plurafity
‘ of unit probe modules 320 with the same size. ‘Then,. a defect inspection on the
respective unit probe modules 320 1s performed to select the unit probe modules 320

with good quality.

21



[0070] Then, the pushing screws 372 and the pulling

screws 373 are provided in the respective apertures

371. The pushing screws 372 and the pulling screws 373

may be alternately provided in the apertures 371 or

the pushing screws 372 and the pulling screws 373 nay

be selectively provided depending on the apertures ]

JP063]  Theovrthe %aqentéarpﬁjgﬁnﬁrg%fgh@mgmamcwwmr\dm to the
pul ling screws 373 are provided as such, the pushing

waif 1§ 3 e BB TS SPaid TraPbfort e b ¥ Brdlided with
transfornmer 310 up or down. Wth this, the defornation

theOferifs SPAtGeb#AS eﬁ&?étirﬁlﬂwrbag@ggé géfb‘at%ﬁ 1AL FOMAN810 and the

case where the mcro canti’l ever e particul ar
unit probe nodule 320 is provided at higher position
verticallcoweucihas nddium tIsanistisertdchinto the vorticahspéreves 3332as shown
the position of the mcro cantilever 322 of the
. corresponding unit probe nodule 320 can be corrected
in FiGe ddat eFgr referendeovetticahconduitive medisme 3g8rinsaited in the vertical
i mpl enentation, a probe card and a nethod for

fabri in h ne according to the present ,
aperfies o bAe B9 TUEa (O UPN G SR dbint de Be dpwer purface of the
[0073] The space transformer has an area correspondi ng
spag8 HeFRIATE D0k PR Mf b B TakERt ffacd BRI megjym 340.
space transfornmer, and the probe nodul e provi ded on

[be6spackfter s padceirang®rifed 320 605repaRA) ¢hd Uiritoplode modules
size of a sem conductor chip or has a size ‘

corresponding to 20 to 1000 % of the size of the
320said Fenaiectast avdi pounterdi ag the sracsi treasfoomemdOvesingea transfer
yield of the probe card. [0074] Also, the side on

APPEIELNS ool PGP B St T Rl Wi AF M 7. wESD Heghsferring
unit probe nodule, making it possible to inprove

: feci sl ; ’ . . ‘
and b SR DU D mollId 350, (e IGuAREdrs 6 bR of funit probe
pushed by nmeans of pushing screws and pulling screws

moduieVa2Eeddrtactsr thar uppef angfak of sthief 6pacs pdaifermer 310, When
making it possible to assure a uniform fl atness.
transferring the unit probe module 320, the tfransfer means picks up the upper
surface of the body where the micro cantilever 322 are not formed, strictly speaking,
the_ predetermined portion of upper surface of the body where the misreprebe micro
- cantilevers 322 are not formed and transfers it.  Also, the transfer means may pick
up the side surface of the body and transfer it. When attaching the unit probe module
320 on the space transformer 310, the unit probe module 320 has to be accurately

placed at a predetermined position on the upper surface of the space transformer

310 and the heights of the arranged unit probe modules 320 should be constant. |
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[0075] Exenplary inplenmentations of the present

i nventi on have been discl osed herein, and although

specific terns are enployed, they are used and are to

be interpreted in a generic and descriptive sense only

and not for purpose of limtation. Accordingly, it

w || be understood by those of ordinary skill in the
d0068hat Firstarinoasdarhith gwsuratelyoplacentheleunit Igob@ymbdule at the
made wi thout departing fromthe spirit and scope of

pretglig i %%eRr}qtﬁ&'kpnqvgm &{h&ﬂgﬁ% $ e_acfeocgfttne isBaE;Q ?ra{cn%#ér%v‘eﬁr %%d in order to
prevent misalignment, alignment marks may be formed on each of fhe upper
surfaces of body of the unit probe modules 320 and the upper surface (or lower
surfaces) of the space transformer 310 or the tip 321c of the micro cantilever 322
provided on the %Lmit probe module 320 may be utilized as the alignment mark.

[0066] Subsequently, in order to make the heights of the unit probe modules
320 arranged on the space transformer 310 constant, the heighis of the uﬁit probe
modules 320 can be méintained constant by interposing époxy between the space
transformer 310 and the unit probe modules 320 and controlling the thickness of the
corresponding epoxy (see {1 and t2 of FIG. 5a). With this, the heights of the micro
cantilevers 322 provided on the unit probe modules 320 are also maintained
constant. The reason of controlling the heights of the unit probe modules 320 by
controlling the thickness of epoxy is that the large area space transformer 310 does
not have uniform flatness.

[0067] After tﬁe respective unit probe modules 320 are attached on the space
transformer 310, the electrical connection from the unit probe modules 320 through
the space transformer 310 is performed. In detail, the pads lof the unit probe
rﬁodules 320; are connected with the onelside of the bonding pads 333 of the

vertical conductive medium 330, and the opposite side the bonding pads 333 of the
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1. A probe card for testing sem conductor chips on a
sem conduct or wafer cornprising: a circuit board
receiving electrical signals from outside; a
plurality of unit probe nodul es contacting the
sem conductor chips on the wafer to transfer the
el ectrical signals, wherein the unit probe nodul e has
- verticg lognductive oteditirg i330caratdonaested; to the bondingspade333 of the lower-
transfornmer having the plurality of unit probe nodul es

SurR REECBAY S MERLTE DL BB APBTMaREA SIS REOWRY IS 1.
probe nodules are arranged with intervals from each
0881 AL 58 Bl e hos RS Srsprsivs gt prove
it up and down ; and at | east one vertical

mo&@Bg BA0 ¥Ad TREI dpAce! il B 31 RNBSHbIdEd! M interposer 350, the
respective unit probe nodules and the circuit board,

wherein the vertical conductive nediumis inserted in

circutebosrd t3608| arapthd stiffenagyr maied 870 iare tduejuemptiakly stacked on the rear
transfornmer and the respective unit probe nodul es are _

arranged at positjions spaced fromthe vertical .
surfagn @i dhe seacrbransiormer 310 pRdase souRled tereaoheother, Msahown in FIG,

conductive nediumtransfer the electrical signals of

14031080 ot BraMebndiet 200 pBIF el aie. Bt fe6ioali connecting
vertical conductive mediumincludes a plurality of

the §9§é’é4%b¥ﬁ)rﬁ@rt3%na°nd the circuit board 360, is preferably formed of a pogo

pin or a pressure conductive rubber (PCR). The stiffener plate 370, which plays a

role of physically coupling and supporting the probe card comprising the space

transformer 310, the interposer 350, and the circuit board 360, méy he formed of

stainless steel, etc.

[0069] After the interposer 350, the circuit board 360, and the stiffener plate
370 are coupled on the rear surface of the space transformer 310, the process of
providing the pushing screw 372 and the pulling screw 373 is performed (8108). At
this time, each of the stiffener plate 370, the circuit board 360, the interposer 350,
and the space transformer 310 is provided with the -plurality of apertures 371 and the

apertures formed in each of the stiffener plate 370, the circuit board 360, the

~interposer 350, and the space transformer 310 are positioned to correspond to each

o ~ other. Herein, the aperture 371 completely penetrates through the stiffener plate
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2. The probe card according to claim1, wherein the
unit probe nodul e has a size corresponding to the size
of the sem conductor chip. 3. The probe card
according to claim1, wherein the unit probe nodul e
has a si ze corresponding to 20 to 1000 96of t he size

e sem conductor ch probe card

37%8@ r(‘éﬁCHtS hogre B0 nand ﬂ%h éwterpﬁseh 850 e'?rftdl r&%ntly ®enetiatesvibrough the

medi um conpr i ses a printed circuit board which has a

spabe Aot 3 12 ARD 8 SR h D s oo B Hicepértur 371 of the

i nsul ati ng substrates. 5. The probe card

C a f .t . :
Spae f?éﬁéfﬁﬁnbp 2302k tHat méeegosegpérhsf&ﬂr’e?r. igeo&ﬂ%%%i\n#tgh the pulling

conductive patterns are ex to outsi
pads are provided on both ends of the exposed

screwrd3fBcor the mathiey serewt 372, boTHE regspertve bpeitdrst 311 g be formed
- side of the conductive pattern is exposed to the upper

surface of the space transforner, and the bondi ng pad
at the qasifiansathat wereshend & dee ppriians wihet the vait mroberrmdu!es 320
i's exposed at the | ower surface of the space
robe card a%oriordl

are al‘r%pﬁerg fqg,trge] strgg%f,!]al d,qu%t %%EPP he popr%ntsowhere the unit

probe modules 320 are attached.

[0070] Then, the pushing screws 372 and the pulling screws 373 are provided
in the respective apertures 371. The pushing screws 372 and the pulling screws
373 may be alternately provided in the apertures 371 or the pushing sorews 372 and
the pulling screws 373 may be selectively provided depending on the apertures 371.

[0071] As the pushing screws 372 and the pulling screws 373 are provided as

“such, the pushing screws 372 and the pulling screws 3%3 are selectively operated so
that they can push or pull the space transformer 310 up or down. With this, the
deformation of the space transformer 310 is prevented and in the cese where the
micro cantilever 322 of the particular unit probe module 320 is provided at higher
position or lower position than the other micro cantilever 322, the position of the
_ micro cantilever 322 of the corre_sponding unit probe module 320 can be corrected

accurately.
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provided on the vertical conductive nmedium provided

on the bonding pad of the vertical conductive nedi um

8. The probe card according to claim®6, wherein the

space transformer at a position corresponding to the
capacitor is provided wwth a capacitor groove part and

tﬁ? capaci tor groove part provides a space in which ,

t§0072) 2 Sicearding t,eRe GedrEd imprmertatior papsobe card and a method
transforner and the vertical conductive nedium are

or 8608 0 s, o TARGEAS M SR ACIOR LR G rotowing

surface of the space transformer is wre-bonded to the

advéRitdgdtRsrrRdul e.

[0073] The space transformer has a.n area corresponding to the area of the
wafer to be tested, making it possible to facilitate the subsequent assembly of the
space transformer, and the probe module provided on the space transformer has a
size corresponding fo the size of a semiconductor chip or has a size correspon_ding
to 20 to 1000 % of the size of the semiconductor chip, making it possible to improve
the yield of the probe card.

[0074] Also, the side on which the micro cantilevers are not provided is safely
seated on the space transformer when transferring the unit probe moduie,'making it
possible to improve alignment precision. Further, the particular portions of the
space transformer can be selectively puiled or pushed by means of pushing screws
and pulling screws provided in a rear surface of a stiffener plate, making it possible
to assure a uniform flatness.

[0075] Exemplary implementations of the present invention have been
déscloéed herein, and although specific terms are employed, they are used and are
to be interpreted in a generic and descriptive sense only and not for purpose of

limitation.  Aecordingly, it will be understood by those of ordinary sKill.in the art that
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10. The probe card according to claim1, wherein the
unit probe nodul e conprises: a probe body seated on

t he upper surface of the space transforner; mcro
cantil evers provided on the upper surface of the probe

body; netal |ines provided on the upper surface of the
rob electrlcall connected to the mc

Va"B'élﬁt ?5699@ dn formy apd et %H%m%ae ava@wﬂ@ﬁat aepwﬁ'@gnféferm the spirit
i nes.

and scope of the present invention as set forth in the following claims.
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11. The probe card according to claim 10, wherein a

| oner surface of body of the unit probe nodule is
fixed on the upper surface of the space transforner by
usi ng epoxy as a medi um 12. The probe card
according to claim 11, wherein the heights of the
respective unit probe nodul es seated and fixed on the

riger are identical with each other by
WREF1S CLAIMED ol of the thickness of epoxy.
13. The probe card according to claim1, further
conpt.i sAryoke |cavne fors tastingeservindndudtoe chipdi amma semiconductor wafer
el ectrically connected to each of the verti cal
Coﬁfp:}%uctive medi um and the circuit board on a | ower
¥ of the space transforner. 14. The
probe card according to claim 13, wherein the

| owes chediif Beégrdcreadinig dectiRal sighhMrfidifloutsHiddr i si ng.

| ands, netal |ines, and bondi ng pads, wher ei n

t he bondi ng pads of the | ower-surface conductive _

medi @ilyadywwh enib rekel medules coatactinalthe seatieenductor chips on the

nmedi um
wafer to transfer the electrical signals, wherein the unit probe module has a plurality

of micro cantilevers;

a space transformer having the plurality of unit probe modules seated on the
upper portion thereof and electrically connected to the circuit board, wherein the
respective probe modules are arranged with intervals from each other on the space
transformer and the space transformer has vertical apertures penetrating through it
up and down ; and

at least one vertical conductive medium electrically connecting the respective
unit probe modules and the circuit board, wherein the vertical conductive medium is
inserted in the vertical apertures provided in the space transformer and the respective
unit probe modules are arranged at positions spaced from the vertical conductive
medium,

wherein each of the vertical conductive medium transfer the electrical signals
of the plurality of micro cantilevers to the circuit board through one vertical aperture,

and each of the vertical conductive medium includes a plurality of conductive patterns.
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15. The probe card according to claim1, further
conprising an interposer between the space transforner
and the circuit board and a stiffener plate on a rear
surface of the circuit board. 16. The probe
card according to claim15, further conprising a
plurality of apertures conpletely penetrating through
the stiffener plate, the circuit board, and the

| e8P0 PR AL AR 6 i NG ERRBE s s

transfornmer, the interposer, the circuit board, and

sizeheoredspiohemer torthatsézebef the seasicémduwgst ¢tapcorrespond to
each ot her. 17. The probe card according to
claim 16, further conprising puling screws and pushing
screws provided in each of the plurality of apertures,
the pushing screws or the pulling screws being

sel egti VEhy pRIL! @ér@%&%r@ﬂ%q%ﬂﬁ% P%q%ﬁéﬁfm%r uiﬁ’iFEtoHehr%odule has

space transtorner up or e pro
card according to claim13, wherein the vertical
a sizan dowes pandingl fa 20 dmd 006 &6 lod ther sigeof Hvesemimbuncitictos chip.
medi um conpri se an i npedance-mnatched circuit board.
4. The probe card according to claim 1, wherein the vertical conductive
medium comprises a printed circuit board which has a plurality of insulating

substrates and a plurality of conductive patterns on the interfaces of the insulating

substrates.

5. The probe card according to claim 4, wherein both ends of the
conductive patterns are exposed to outside, bonding pads are provided on both ends
of the exposed conductive patterns, the bonding pad provided at one side of the
conductive pattern is exposed to the upper surface of the space transformer, and the
bonding pad provided at the other side of the conductive pattern is exposed at the

lower surface of the space transformer.

6. The probe card according to claim 1, further comprising a capacitor

provided on the vertical conductive medium.
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19. A nethod for fabricating a probe card conprising
the steps of: form ng vertical apertures
penetrating through a space transforner up and down at
one side of the space transforner and inserting a
vertical conductive mediumin the fornmed vertica
apertures; generating a plurality of unit probe
nodul es having a plurality of mcro cantilevers, and

g{ rh:?gl nﬁ?%gﬁo}i@' éar@@?@orﬁﬂ?g e%la"’fntg 'f@rttﬁérv%r‘?\pﬂgﬁa a capacitor

Spacetrans
el ectrically connecting the respectlve unit probe
provided ea the bandingoead ofibenaridal eogbutthe mediine.al

conductive medi um provided in the space transforner,
8. The probe card according to claim 6, wherein the space transformer at a
position corresponding to the capacitor is provided with a capacitor groove part and
the capacitor groove part provides a space in which the capacitor is positioned, when

the space transformer and the vertical conductive medium are coupled.

9. The probe card according to claim 5, wherein the bonding pad exposed
to the upper surface of the space transformer is wire-bonded to the unit probe

module.

10.  The probe card according to claim 1, wherein the unit probe module
comprises:

a probe body seated on the upper surface of the space transformer;

micro cantilevers provided on the upper surface of the probe body;

metal lines provided on the upper surface of the probe body electrically
connected to the micro cantilevers; and

pads provided at one end of the metal lines.
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wherei n each of the vertical conductive nmedi um
transfer the electrical signals of the plurality of
mcro cantilevers to the circuit board through one
vertical aperture, and each of the vertical conductive
medi um i ncludes a plurality of conductive patterns.

20. The nethod according to claim 19, wherein the step
of generating the unit probe nodul es is prepared

por 1ons. 107 PLERE el apcosding o SRIFC A FhesT) by pytace of boay

regions of a silicon wafer; bonding an etched surface

of dhetumit siobiecoipduif ®r fidedl an shdsippet gurface of thefsfjvakft-:-rtmnsformer by
mcro cantilevers by selectively patterning an

etching the silicon wafer bonded to the substrate;
USfflﬂ‘ﬁPw% #pfdredilAes and pads on the substrate: and

12. The probe card according to claim 11, wherein the heights of the
respective unit probe modules seated and fixed on the space transformer are

identical with each other by means of a control of the thickness of epoxy.

13.  The probe card according to claim 1, further comprising a lower-surface
conductive medium electrically connected to each of the vertical conductive medium

and the circuit board on a lower surface of the space transformer.

14. The probe card according to claim 13, wherein the lower-surface
conductive medium further comprising lands, metal lines, and bonding pads,
wherein the bonding pads of the lower-surface conductive medium are wire-

bonded to the vertical conductive medium.

15.  The probe card according to claim 1, further comprising an interposer
between the space transformer and the circuit board and a stiffener plate on a rear

surface of the circuit board.
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formng a plurality of unit probe nodul es by cutting
the substrate along scribe |lines defined on the
substrate. 21. The nmethod according to claim
20, wherein the substrate is forned of any one of
glass material or ceramc material and the bondi ng of
the silicon wafer to the substrate is perforned by
nmeans of any one of a fusion bonding nmethod or an

acoot i ng! s PEPAT kRtEeccarigte FRim JPRTRIGShrprrising o uralty of

is formed of any one of stainless steel, alum num

apertuess coplatelynsdnietidting tBksigh thad stiffereer [@hess thawritcuit board, and
machi nabl e ceram c. 23. The nethod according
to claim19, wherein the step of seating each of the

the, iNtErRRSSs ANfb Bartys PR HinGs BHeEk tha SsCReFansiapnes die apertures

transferring and seating the unit probe nodul es on the

forPhEt & aRASEOfhEeEpatel GSnﬁghﬁ@E‘ﬁﬁFEg%E@@é&t We BPELit board, and the

0
transterring the 'unit probe no pi cking up the
upper surface or the side surface thereof.

stiffener plate being positioned to correspond to each other.

17.  The probe card according to claim 186, further comprising puling screws
and pushing screws provided in each of the plurality of apertures, the pushing
screws or the pulling screws being selectively operated so that they can push or pull

the space transformer up or down.

18.  The probe card according to claim 13, wherein the vertical conductive
medium and the lower-surface conductive medium comprise an impedance-matched

circuit board.

19. A method for fabricating a probe card comprising the steps of;

forming vertical apertures penetrating through a space transformer up and
down at one side of the space transformer and inserting a vertical conductive medium
in the formed vertical apertures;

generating a plurality of unit probe modules having a plurality of micro

cantilevers, and arranging the unit probe modules with intervals each other on the

32



24. The nethod according to claim19, wherein the
vertical conductive nedium conprises a plurality of

i nsul ating substrates and a plurality of conductive
patterns on the interfaces of the insulating
substrates, both ends of the conductive patterns are
exposed to outside, and bondi ng pads are provided on
bot h ends of the exposed conductive patterns, and the

soBRNGIALs, AP [ o7 = through the steps of

eposi |ng conductive materials on the both ends of
the conductive patterns and flatteni ng them by
gr i neliestyicalig cohackiity ton despectioe nwiie brébes modilesTiie a circuit board
met hod according to claim 19, further conprising the
ste of : . S uentlall st acki ng and coupl | an
thﬁoHSEftB%y@FtlcaéC%'i’qL&E‘%? wRsii, BraNisle e fanes trangfpémeh
a rear surface of the space transforner;

nou n@vh@&enﬁ’ $3Bh A tRE ’V@Hﬁzaf) HER rtglvénﬁeaﬂﬁ? ?raﬁ&%??fflé) elBkrical signals

up or pulling screws pulling the space transforner
down in the apertures formed in each of the space

of thexphfralitymf miche cantileverssterthetdireuiti razud thisogh dneavertical aperture,
the stiffener plate being positioned to correspond to

an§ f‘efﬂ%gﬁf{}ﬁé éy]eﬂn d iI go Bcl:l Lbcgtggaﬁﬁ%ﬂgwﬁg‘%iﬁ%]h%%ﬁ@ﬁy EP conductive patterns.

sel ectively controlling the pushing screws and the
pul l'ing screws.

20. The method according to claim 19, wherein the step of generating the
unit probe modules is prepared through the steps of:

selectively etching portions corresponding to a micro cantilever forming
regions of a silicon wafer;

bonding an etched surface of the silicon wafer to a substrate;

forming micro cantilevers by selectively patterning and etching the silicon
wafer bonded to the substrate;

forming metal lines and pads on the substrate; and

forming a plurality of unit probe modules by cutting the substrate along scribe

lines defined on the substrate.

21.  The method according to claim 20, wherein the substrate is formed of
any one of glass material or ceramic material and the bonding of the silicon wafer to

the substrate is performed by means of any one of a fusion bonding method or an
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PROBE CARD AND METHOD FOR FABRI CATI NG THE SAME
ABSTRACT OF THE DI SCLOSURE The present

di sclosure relates to a probe card for testing
sem conductor chips on a sem conductor wafer
conprising: a circuit board receiving electrical
signals fromoutside; a plurality of unit probe
nodul es contacting the sem conductor chips on the

r the electrical signals; a space
anﬁ?&ﬁé?@ﬁﬂébﬁﬂgé'ng the plurality of probe nodul es
seated on the upper portion thereof and electrically
connected to the circuit board, wherein the respective
probe nodul es are arranged at intervals fron1each

ot her_on fhe spac transfornmer and the s
t r andfor neRe [FAENQE ragee 'nﬂﬁ@r‘iiﬁ'ﬂk§9pm¢@tﬁhﬁgsﬁ?%ﬁ@ﬂﬁormer is
it up and down; and at |east one vertical conductive

' I
o 7 ShFid AL SR S D9SRB KBy i, SO

vertical conductive nediumis arranged in the verti cal

alupinat glass, pndwadbihabie thergisace transforner and the
respective unit probe nodul es are arranged at
positions spaced fromthe vertical conductive nedi um
Fig. 3

23. The method according to claim 19, wherein the step of seating each of
the unit probe modules on the space transformer comprises transferring and seating
the unit probe modules on the space transformer using a transfer apparatus and
transferring the unit probe modules by picking up the upper surface or the side

surface thereof.

24.  The method according to claim 19, wherein the vertical conductive
medium comprises a plurality of insulating substrates and a plurality of conductive
patterns on the interfaces of the insulating substrates, both ends of the conductive
patterns are exposed to outside, and bonding pads are provided on both ends of the
exposed conductive patterns, and the bonding pads are formed through the steps of
depositing conductive materials on the both ends of the conductive patterns and

flattening them by grinding the stacked conductive materials.
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25. The method according to claim 19, further comprising the steps of;

sequentially stacking and coupling an interposer, a circuit board, and a
stiffener plate on a rear surface of the space transformer;

mounting pushing screws pushing the space transformer up or pulling screws
pulling the space transformer down in the apertures formed in each of the space
transformer, the interposer, the circuit board, and the stiffener plate being positioned
to correspond to each other; and

making the heights of the plurality of unit probe modules constant by

selectively controlling the pushing screws and the pulling screws.
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