PROBE CARD AND METHOD FOR FABRI CATI NG THE SAME [ 0001]
This application clainms the benefit of Korean
Application No. 10-2007- 0046099, -filed on May 11,
2007, which is hereby incorporated by reference.
[0002] This application clainms the benefit of Korean
Application No. 10-2007- 0088270, filed on August 31,
2007, RRPBE GARBANBWMEREED 50OR EABRICAFINGSHIE. SAME
BACKGROUND FI ELD [0003] The present disclosure
rel ates a probe card and a nethod for fabricating the
sane, and nore specifically to a probe card and a
net hod for fabricating the same capable of mnimzing
PeRHss This epplicativn chpinoy thegbenefitrafl Kordah dxppdication No. 10-2007-
flatness, and alignnent precision by fabricating probe
chip. unit size or conparable size and

0045@%537%@'03 A dh 20073 wﬂ”écfarsefae@aqurpgr@g%bw erence.

Di scussion of the Related Art [0004] Cenerally, a

ca THE aPERABR: dakio e BERA TR B ARl No. 10-2007-

process. The front-end process, which is a

008820, 1484 bAMUGUSESHS2007 vihich %Cﬁér‘éb?%cdcrﬁbfﬁt@@ b Reference.
integrated circuit pattern on a wafer. The back-en
process, which is an assenbly process, is a process
for 1 formng an integrated circuit package by
dividing the wafer into a plurality of chips,
connecting a conductive lead or ball to each chip so
as to provide el ectri cBAGKGROHUND

FIELD

[0003] The present disclosure relatgs a probe card and a method for
fabricating the same, and more specificg[iy to 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 large 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



external devices and then nolding the chips with

epoxy, etc. [0005] Prior to performng the assenbly
process, an electrical die sorting (EDS) process for
testing the electrical characteristics of each chipis
carried out. . Defective chi ps are discrimnated during :

forif§ A SHeSrAGEL A Brckags R ahidine Brgres I8 % Rbirglly of chips,

As a result, it is possrble to save time and cost in
conhd&i eqoélc%WH[]Qtn%sf%% béll R &3 @0&?135 @Hﬂi‘oﬁ@é glectrical path to
process Is performed in a probe station
station wusually consists of a probe chuck on whi ch
extdrigl d@ficds 4 ﬂ%ntiﬁ@ldﬁﬁb ttfe aﬂﬁ x@ etbest head
having a probe card. A plurality of probes are
provi ded on the probe card, wherein the probes
E0RQT]r | Rddrytac petfaoningathe mseembed povcaskse arespaatticaledie sorting
chips on the mafer so that they can check whether the

(ED§S :Hrrgéﬁ?ﬁ%ug%lrn %3 i %ﬁégtg@eée taig%éteriggﬁ%gg% ﬁé%lg tcfi}i?@ is carried out.

formed on a single wafer in order to reduce the

DergB04 A4 4 Bt FRnd0 A JHEPYR EDS.BERENE Uty corecive cips,
process, ’the increase in the nunber of chips per
repéf@ﬁl@rcl’iiﬁs e@é‘ebséi?é@@ndThebgfémechidaea@eﬂ#h&r&aenm@fa result, it is

| arge area probe card becones inportant in the
vvafer test field. [0008] The conventional probe card

- possible tbesveriiné bad Icasyia thedallowihg mssembbeprocasggor i zed

into the substrate type and the bl ock type fromthe
int of the 2 space transfornmer.

vant age 0
ASUCN RS RiAFeS Separaryie 'ﬂraoi?m@ﬁrﬁjaféprpl uFhe prape station

. o
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,

~ wherein the probes electrically contact pads provided on the respective chips on the

wafer so that they can check whether the corresponding chips are defective.

[0007] As the semiconductor technology develops, more chips are formed on

. a single wafer in order to reduce the manufacturing cost and improve the productivity.

Recently, with the realization of a 300 mm wafer process, the increase in the number
of chips per wafer is accelerated. Therefore, the deveiepment 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 point of the



probes 102 on a space transforner 101, for exanple, a
ceram c substrate, with a size corresponding to the
wafer to be tested (FIG 1), has advantages in
facilitating the subsequent assenbly of the space
transfornmer and stably maintaining the probe

al i.gnnent. However, unlike a neral ceramc .,. .
spagh, EIRTIIer, A g cUbRtEate JKREy MR i @ TYRE bpayiding a plurality of
transformer, which is a substrate having netal |ines

profed 105 O 4 .C@'tE%‘ﬁagrf%%r 1 @ﬂn@f%ﬁ{blé’,e%‘é%‘r?gmﬁ@guﬂét%@, with a

and the circuit I's dif t'to I cat e.
Therefore, the fabricating cost is high. The problem
sizeodortdipondingnioCthelraterabd &d @istdd @ 1EDagchad Bdvahageein facilitating
becones nore serious as the area of the substrate
i ncreases. At present, the production of a ceramc
the sultsaquant asssmblyefdpacpace amesiormer andstablypoaintainingdhe probe
a 300 mm waf er has not been made yet. [0009]
. Meanwhi l e, the block type is a type fabricating the
aligngegl é#%f&ewoﬁ%l'k%am%@yalcﬁe«mi gub?ﬁ@tﬁr ?QT%BBC substrate for

tested into multiple blocks 202, nounting the

e S itoptl, BARAFS 7 S S GEREBL B PG ot

on a block fixing frame 201, as shown in FIG 2.
conrféttivhdrtivesn tiie)BrdtRPahd Hd QLU RERE Sis difieulRt® FAbrichRE Therefore,
has an advantage that it is possible to replace only
t he correspondi ng bl ock when a probl em occurs during
the fdorichtihg icoat is1bighr. oclss prablemuod thee teémmisesubishnaby dor, the space
as the area to be tested increases, the nunber of
bl ocks and the I ength of block to be precisely aligned
trangfpeneh, beggaieg, Mose . seriptiscpdriBe arps of he syhstintednagases. At
that nmuch tine is spent to precisely align the bl ocks

-presith,aqtqétbPJHJcﬂon of a ceramic substrate for the space transformer

corresponding to a 300 mm wafer has not been made yet.

[0009] Meanwhile, the block type is a type fabricating the large area probe
card by dividing the area to be tested into multiple_ blocks 202, mounting the plurality
of probes 203 on the respective blocks 202 and then precisely aligning the

respective blocks 202 on a block fixing frame 201, as shown in FIG. 2. Considering

~the fabricating process, the block type 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 block to be precisely aligned are increased, too. Therefore,



the fact that the alignnment of the bl ocks may
deteriorate during the test. SUMWARY [0010] It is an
obj ect of the present invention to provide a probe
card and a nethod for fabricating the sane capabl e of
m ni m zing process defect and inproving thermnal

eS8 L3R5 e B PR 6 Bl o aaion o

conpar abl e size and nounting themon a |large area

the GRFR AT PR e RS Tl REE R gl Test 1

acconmpanyi ng drawi ngs, which are included to provide a
further understanding of the inplenentations and are

i ncorporated in and constitute a part of this

di scl osure, illustrate inplenentations and together

with the description ser S8 MMARYpl ai n t he

i npl enentations. In the drawings; [0012] FIG 1 is a

| an_view of a probe card accqording to a prior art.

EQﬂi‘Pi] H tg an qbiech Oélt% W‘?Wtdlﬁ"%‘tﬁnoﬂ?epl@é(m adocrebamgd and a

to another prior art. [0014] FIG 3 is a plan view of

metfhd i3 o iR E M St BREMIRERE PP SY geffes bl improving
view of portion Aof FIG 3. 4 [0016] FIG 5is a
ther%gg%o?@?gbﬁpﬁétn\é&%ﬁcﬁéﬁghrﬁém&ebis% ﬁ'y:?a'cgrﬂi;?tiﬁb%roﬂe modules

6 I's a perspective view of

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

transformer having vertical conductive medium.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The accompanying drawings, which are included to provide a further
undérstanding of the implementations and are incorporated in and constitute a part
of this disclosure, illustrate implementations and together with the description serve
1o explain the implementations. In the drawings;

| [0012] FIG. 1is é 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. 4isan enlarged plan view of portion A of FIG. 3



[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 side-positioned
printed circuit board. [0021] FIG 10 is a plan view
of a lower-surface printed circuit board according to

[,mpl tation of the prese i nyentjion_ [0
WEse17 BB 'S B iPes settinal VEND ke n A e R BB PTG 4.
fabricating a probe card according to one
[ me [ pnention. [0023] FIGS.
I@@Sarﬁlg ?ggéo%r%@igéﬁ)&q%%b&& oces[s r ef ]er ence
views for explaining a nethod for fabricating a probe

fe01BlacqGl7ng at@viﬁéggb@e%ﬂ"@@fvﬁw enFRd. 6.t he present
I nvention. DETAI LED DESCRI PTI ON [ 0024] Reference w ||

now be made in detail to the inplenentations,

00481l eFIGE Sukborendarged Maye bf &t attion of FEG.dEconpanyi ng
drawi ngs. Wierever possible, the sanme reference
nunbers will be used throughout the draw ngs to refer

{0p20]c " RIGn inA nignk viepnet a Sidedeasionast iiniad cirpuit Roard.

probe card and a nmethod for fabricating the sane

RGN 200! MR A PRIE il BobblSladte corlfes, prgyit board

drawings. FIG 3 is a plan view of a probe card

accaHarRY 8 dHe ﬁ@l@ﬁ%ntdtﬁﬂ'cﬁﬁﬁ@?a?ééé?ﬂ‘ iferitiBg, Pr esent _
invention. FIG 4 1s an enlarged plan view of portion
[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 13c, and 14a to 14c¢ 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,
the same reference numbers will be used throughout the draWings to refer to the
same or like parts.

[0025] Hereinafter, a probe card .énd a method for fabricating the same

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



Aof FIG 3. FIG 5 is a cross-sectional view taken
along line B-B of FIG 4. FIG 6 1is a perspective
viewof 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

acoBeRhEinaCliabiags. FhA. 68 pad oW pEelh B geHkling to one
one general inplenmentation. In the figures, |ike

implePhEREHEE of WD BFssentirflention! | kR &4 f‘é;ﬁﬁ‘teﬁlérgéd é)lan vnew of portion

conveni ence of explanation. [0026] e probe
be descri bed according to one |rrpl enment ati on of the
‘A oDFER et FIGy 61l iaatrossvsebtiaredt @fean ttkencalohgsfine B-BOollBIG. 4. FIG. 6
[0027] As shown in FIG 5, the probe card 300
according to one inplenentation of the present

is aiperepectve View of HiGr4m whikz. g1 is andividegiparspeelive deo offdGad. FIG.
space transforner 310 are sequentially stacked. Unit

8RB R PRP I 3 BV b ot Ehed dpidt @1 View B a side-

transforner 310. El ectrlcal signals to and fromthe

] : h h I
posBRR8 BIMEN X Park”! PRL RIS A RS RanCYiph B Y ey surface

360. Interposers 350 are further provided between the
prinfdd elitdit Beard as&stdmidtd bAe al infpasbatdmehn. 319 thadigares, like
stiffener plate 370 is furt provi ded on the rear

surface of the circuit board 360. The detail ed

refedaser ngnbers nefertedike wilémebts fdesemvdriendsedioaxplandtor 8]
The probe card constituted by the conbination of the -
ilrcwt oard 360 angd the space transforner

QR281di nthe 8raltfeCideWlinbe [dparbed RCRPIANAG &3 opﬁémplementanon of

the present invention, with reference to FIGS. 3 to 10.

[0027] As shown in FIG. 5, the probe card 300 according to one
iﬁplementation 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) fo be tested are provided on the space

transformer 310. Electrical signals to énd from the semiconductor chips through the
contact of the unit probe modules 320 are transferred té the circuit board 360.
Interposers 350 aré further provided between the circuit board 360 and the space
tfansformer 310 and a stiffenér plate 370 is further provided on the rear surface of

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



foll owi ng advantages. Firstly, the space transforner
310 has an area corresponding to the area of the
wafer to be tested, making it possible to facilitate
t he subsequent assenbly; secondly, the unit probe
nodul e 320 provided on the space transfornmer 310 has

| ze rrespondi to,.the,size of the sem_cpnductgr
Ing281, . Wi, pigbe; card Gopstitulors Rutie, Combiation afdhe iy board 360
the size of the sem conductor chip; and thirdly, a
p c Y RY/ [ ; ; :
and g’ Space (Rinsféthidr>810 Eieliby |6 Ttlpfestilt Bléntion mrpyides the
vertical conductive nedium 330 nediate the el ectri cal

follotang advamtageSet Festly, tHeespad traxisfoem D3l BaS 4R a4 cbiesponding
circuit board 360. [0029] Specifically, the space

transfornmer 310 of the probe card according to one
to thenprasnehthat waferdd hehtespeds gwakingrit/ possible thdacilitade tee subsequent
corresponding to the area of the sem conductor wafer

to pe tested, as shown in FIG 3. Aplurality of unit
aSS‘TﬂFBBé serpily.cthiesyt RrebesProshir 320 RMRVided o, Hies Space i@nsformer

- space transformer 310. Herein, the plurality of unit

10 HR08 JF B e o e 2B S0 KoL BRAEbr, BBy has = size
positions spaced fromeach of the unit probe nodul es

corrSgondiNGtd L0aAb AIRY Y4 bPthe3dike &fithe 'RAiBShdtictor chip; and thirdly, a
predeterm ned intervals, as shown in FIG 7. The :

vertical apertures 311 penetrate the space transfornmer
plurdity ofipedivdl domtuctivermedial 330 are stavidad irathd $gare transformer 310
vertical conductive nmedium 330 is nmounted in the

vertical 7 apertures 311, as shown in FIGS. 6 and 7. i
and -gashnefniber veiticalneonshictive mpediufb dgP ggediate the electrical connection

between the unit probe module 310 and the circuit 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 unif 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 31.0' up and down

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



320 provided between the vertical conductive nedi um
330 may be one or nore. In other words, one or a
~plurality of unit probe nodul es 320 may be comonly
connected to a particular vertical conductive medi um
330. [0031] The vertical apertures 311 may be provided

* apeffored 51 e Do It ALond 7, nd P MR oAl MOBe modules

320, that is, the up, down, left and right surfaces

t .
20 SEH peliedt Y \UBEFeordlf e Fidcigh SRPFAY e ord br more. 1o

probe nodul e 320 or formed at positions spaced from
otherhwerlissi site i Saplesaly dfounit Sirdbe SiodaRss 3260may be commonly

conveni ence of explanation, the inplenentation of the

present invention wll be descri bed bel ow based on
connénted iz a paminulamertiealtdonduciysemediuss 380e forned at two

sides of the unit probe nodule 320. [0032] Meanwhile,

e ransformer 31 orned usin one
Edb%ﬁgi \gerg@@@permr%%ﬂway Evaqrowsésdaﬁt a Hemiid spaced from

SKD11, aI um na, glass, and nachi nabl e ceramic. In the

o eGP B (LA B yh Gt e 20,

formed by drill machining or wire d| schar ge

is, tHERGH] ddviAY, lefebifid right SRFa68S et € I Bhe?RASES, the vertical aperture
transformer 310 is forned of a ceramc naterial, the
vertical aperture 311 may be formed by drill

311 mephbarforged dtawer sideodti miongjdes of thecunit pavhuth hresiule 320 or formed
machi ning, etc. 8 [0033] Preferably, the unit probe

nmodul e 320 provi ded on the space . )
at positions spaced from three side surfaces or four side surfaces. For convenience

of explanation, the implementation of the present invention will be described below

based on the fact that the vertical apertures are formed at two sides of the unit probe
module 320.

[0032] Meanwhile, the space transformer7310 may be formed using any one
of stainless steel, éluminum, invar, kovar, nobinite, SKD11, alumina, glass, and
maphinabie ceramic. In the case where tHe space transformer 310 is formed of a
metallic material, the vertical aperture 311 may be formed by d_rill 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, etc.



. nodul'e 320. | 3
INCreanest A t'@dy%ﬁioéi [6RS§Baty

transformer 310 has a size corresponding to the size
of the sem conductor chip or a size corresponding to
20 to 1000 % of the sem conductor chip. If the size of
the unit probe nodul e 320 becones | arger, the
fabricating cost for the unit probe nodule increases

d ease but the ass y of he prabe
a1 ErriaofEdhET VAR rbhe MPoBE L mdidel B 8 space
nodul e 320 becones snaller the fabricating cost for:

tran&fofmePBY O MH: % It%déﬂrﬁe 2l sﬁ%h%@zé 515 g §‘érﬁlé:ogductor chip or a

I NCcr eases; e ass pro e car econes
conpllcated. The present invention fabricates the unit

sizepopiegponditigl & P $00RS, of tiasemicontizeto ehlpe IPhrding of the unit
to the size of the sem conductor chip or a size
corresponding to 20 to 1000 % of the sem conduct or
probehmeduler 326nisectmes ilanger, dhet fabricatingg ovsigfordhantrity psobe module
and di sadvant ages regardi ng the size of the unit probe
The unlu&] Rrobe

4RE sembi Y tBaipraRe FArd becomes

cantil evers 322 provided on the probe body 321, as

casf el oy BtbePngle B 5P LRIEE 8eb i cot

3220 and pl ays a role of contactlng the tip 321c to a

for tRednAfprobe nsIlIS deerGsRs arfthitPyieR Perd-ae5eBut assembiy of the
addition to the micro cantilevers 322, netal |ines 32

and pads 324 for transferring an electrical signal
probgeo:afdabesmm;s theplicatedct The priesemt ioventicrafabiricatey the3agit probe
and the sem conductor chip to the circuit board 360

are_provided on the upper surface of the probe bod
modg@l(ifq;so as to have a size C%I?respondmg to the size of ILt)he semlcon)tljuctor chip

or a size corresponding to 20 to 1000 % of the semiconductor chip, in consideration
of the foregBing advantages and_ disadvantages regarding the size of the unit probe
module 320.

[0034] The unit probe module 320 is constituted by an insulating _probe body
321 and micro cantilevers 322 provided on the probe body 321, as shown in FIGS. &
and 6. The miéfo cantilever 322 is constituted by a pillar 322a, a beam 322b, and a
tip 322¢c and plays 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 lines 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 board 360 are provided on

~ the upper surface of the probe body 321.



[ 0035] As described above, the electrical signal to
and fromthe sem conductor chip are transferred
through the circuit board 360. At this tine, vertical
conductive nedium 330 plays the role of a primary

medi um of el ectrical transfer between the unit probe

320 and th [ it 360. . Th | ectrical
TGRS 43 o RBPeivet BSVeie O siearoabnaal v nahfiadrom the
330 are ultimately transferred to the circuit board
- t | - . 1 1 - -
semihlicfor O BN IPHIerRRE LB he Gl bl Boor it tnis time,
of the space transformer 310 and the circuit board

vertidap comhtiectiles aiddiimoB3@ fplayie the vele- 6UEf ?ﬂ@iaﬁyﬂ makkgitiy ef electrical
medium 340 will be given below [0036] The

constitution and role of the vertical conductive
trangfedi betvwaed Wie |urile prefles onothdd 820 dandiitheasiréwt Iboasd 360. The
First, the vertical conductive nedium 330 may be

i mpl enent ed by aF%inted cir_cqtllit board as (?,ne .
eleqtr%' SiEistrasiserred & tae (vertical pondyelive mgdipghddeareeulimately
medi um 330 is referred to as a side-positioned printed

tran A0t bR B3R B0 FEIME R FRER Tro R Regdpm 340 and

has a conductive pattern 332 forned therein, wherein

the RRéRo8BAZ5@InddiRdcvEtdliechi tHE IBREE Slifact8f s g&ﬁsfbﬁner 310

the outside, as shown in FIG 9. Bonding pads 333 are
provi ded on both ends of the conductive pattern 332

and ttoe tacuit bbatde 360 r eThe ndsodptivn of thedopad stfdcefcontactive medium
unit probe nmodule 320 or with a bondi ng pad 341 of

the lower-surface printed circuit board 340.
340 will be given below.

[0036] The constitution and role of the vertical conductive medium 330 will be
described in detail as folIoWS. First, the vertical conductive medium 330 may be-
imp!emerited by a printed circuit board as one implementation. Hereinafter, the
vertical conductive medium 330 is referred to as a side-positioned printed circuit
board 330 for convenience of explanation.

[0037] The side-positioned printed circuit board 336 has a conductive pattern
332 formed therein, wherein both Qnds of the conductive pattern 332 are exposed to
the outside, as shown in FIG. 9. Bonding pads 333 are provided on both ends of
the conductive pattern 332 fo 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



10 [0038] The side-positioned printed circuit board
330 can be fabricated by neans of a general nethod
for fabricating a printed circuit board. The
fabricating mnmethod is already known and, thus, only
t he structure of the side-surface printed circuit

DRl e AGespoTiient el Fhykhadin 338 Sanohn faricated by
FIG 8, the side-positioned printed circuit board 330

meé@%éoiﬁa \ﬂ':ei(nc'eﬁéﬂtﬁléﬁto‘af fof fgﬂﬁlrcétr gai%’rm&fc% Bir&dt Bb F) gﬂ :EheOIabricating

i's sequenti al ing o
i nsul ati ng substrates 331, mhereln t he conductive

metited ieaead kv apd Ot ks briv thd etruetpe oifi the side-surface prlnted
i nsul ating substrates 331. As such, there is an

interface between the insulating substrat es 331 by
circuiaboaed avik theudeaerdathér orden fre helpuitle iungdecdtanding of the present
i nsul ati ng substrates 331 are stacked, hovvever t he

. ipterface does, not_ exi i.,n the rruIt|-I nt ed
invepfiorayi AS 568V i kiGeth éﬁ? SdmPosiioaed aripted Reault hﬁard 330 has a

pressure are applied in the subsequent processes I

strurﬁhréé c)gtae ?n{:]@eléyétn ghﬁfe'dcﬁ{g&ﬂ r??(tl ‘i@%ﬁ | etﬁrentral stacking of a

substrates 331; however, it does not act uaIIy exi st

pluradig ofS irfiguthtiat edbétedtet hssr:owrer*érﬁnrre Q:BnHﬂélWeStp%ﬂ@rrﬁtg 332 are
in order to indicate that it consists of the

plurality of insulating substrates 331. [0039]
providedhomtire bespectvel sofatingesubstrdites 8%t  pAs sach, 8@k if an interface
the side- positioned printed circuit board 330 are

i ndi cated as provided with the bonding pads 333; in
betwiegp @ss'ESWﬁEP sybgtrates T3Py Hiayindaa @Huefure fgherein the plurality of

conductive pattern 332 is sufficient for the wire

insu!?ﬁﬁgisnu%’strtatees 590 Y04 R, IDHIRY. B8 R eCR & nof Bxist in the
multi-layer printed circuit board ultin"rately fabricated since heat and pressure are
applied in the subsequent processes. In FIG. 8, a portion indicated by a dotted line
indicates the interface between the insulating substrates 331; however, it does not
actually exist and is indicated for the convenience of understanding in order to
irrdicate that it consists of the plurality of insulating substrates 331.

['0039] Although both ends of the conductive patiern -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.
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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

on fiRE Bl ek T e wiacter Yo o8RG RS 39T AR 3ottt at botn
bondi ng pads 333. In this case, if the thickness of

end$ B?théjﬁtﬂmcftﬁg g%ﬁ@ﬁiéoﬁ:&z‘{ @ cﬁJdti?étn'r\]éeteH%Iggg{eﬁbE?éH 6513b39th ends

certal ckness, the surface o g pad
does not have a flat shape but has a convex shape, and

of thée ccloctieasattetrh S3guiHrasgh qirotdssdsonacmaspakta3plating, thereby
be flattened by neans of a grinding process. For
reference, it is preferable that the area of the

makingdinegsibéirit@Benhiie konding pads J36i & Bnie case, ipthe Bieknags of the

one or plurality of wire bondings. [0040] The reason

wh he si de-posjtione ripted circuit .board 330

dendliest Paadicdive Rleial 1 Grder Thedup el igiidss, e syace of the
is to formnore bonding pads 333 on the

: - i r e :

ponGRESSS AR IRked 15L SFYE 35S 780 Epare, and i such
printed circuit board 330 conprises a single or two

casd, At Slrfdee ofsﬁhbsﬁdrﬂiiﬁi_? ﬁaalssa Ban e hetertfd byendsilona grinding
e

pads 333 provided on correspondi ng side-surface

printed circuit board is limted considering the
procesai nbar tifgtemceeit ibpteferabla that s dremobtheL@eBdh pad BSS has an

t he bondi ng pads 333 are created only in one line. On

the other hand, in the case where the sjde-positioned
areapyfficigat for pelPtmingRiieCr3abralibngl e Sosdingspo

i nsul ating substrates 331, the distance between the

[0040] The reason why the side-positioned printed circuit board 330
comprises the plurality of insulating substrates 331 is to form more bonding pads 333
on the side-positioned printed circuit board 330. For example, in the case where
the side-positioned printed circuit board 330 comprises a single or two insulating
substrates 331, the number of the bonding pads 333 provided on the corresponding
side-surface printed circuit board is limited considefing the minimum distance
" between the bonding pads 333 because. the bonding pads 333 are created only in
one line. On the other hand, in the case where the side-positioned printed circuit
board 330 comprises 3 to 20 insulating substrates 331, the distance between the

bonding pads 333 is assured because the bonding pad is arrayed in multiple rows on

the side—positioned printed circuit board 3_30 since the bonding pads 333 are cre_at_ec_l
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bondi ng pads 333 is assured because the bonding pad is
arrayed in nultiple rows on the side-positioned
printed circuit board 330 since the bondi ng pads 333
are created 12 at the interfaces of the insulating
substrates 331. As a result, relatively nore bonding

at 8B ibushheB 6 e B wRHRR" gl uh3se BT relalgely more

a single or two insulating substrates 331. The

bqn?ﬂl@r 6a8£ 388 ddebBUBRAED As dEBr?agQFébd{d‘ theP@dse %ﬁh%—gositioned

at’ they can be connecte nore mcro canti
322. Consequently, this serves as an advantage in
printstbtiagUinigoard B3tbeomprising 4 bingld ar o Mstikgihgdubteies331. The
For reference, in order to formnore bonding pads
. 333, it is preferable that the conductive patterns 332
incrgass indthe pumbpeeof iechondieg patistddd masns &atriyey can be connected
substrates 331 are not provided at positions
" corresponding to t congductive patterns 332 provided )
to r5Te] FBRNCEPMESS 128 alaHocaHaRDE I der e ahr S RjENtage in
in a zigzag direction. Also, in addition to the
i e £ 9 : . : 330 | sing. 3
ey Sobb A3 vl B0ty o BiEREs 07 SR Mb e R el order to
printed circuit board 330 can conprise of the

form MeareabbRGingSPAG r3daest 38 loreforablel tHak &hkay@iditiva patterns 332
doubl e I ayer. [0041] The bondi ng pad 333 at one

surface of the side-positioned printed circuit board
provEl isd tbeemterifacds of dbaniestleding osubisérapesd 3344 aod ridieprovided at

unit probe nodule 320 through wire bondi ng. The

hondi n 333 Qsite surface of

, ads . provi ded at the o , i
oSS SPECRORIN JALHOLF TUSIVE RGPS BOZr BroYBipdadb the Inferfaces

W re-bonded to the | ower-
adjacent thereto, but are arranged in a zigzag direction. Also, in addition to the
side-positioned printed circuit board 330 comprising 3 to 20 insulatirig substrates 331,
the side-positioned printed circuit board 330 can comprise of the insulating
substrates 331 in a single layer or a double layer.

[0041] The bonding pad 333 at one surface of the side-positioned printed
circuit board 330 is electrically connected 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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surface conductive nedi um 340 provided at the | ower
surface of the space transfornmer 310. 13 [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

it 381 is tached. o e bgndj ng,pad 333 .
TR ieribfotn a8 BH I mfaleao Y BRSPS hatiEcalt of the side-
circuit board 330 positioned adjacent to the mcro
posifigféd Eﬁﬁ%&cir@tﬁ@b@érd_tm,% éhcﬂ&ﬁ’%FT@.d&'.' eHEAL it IsTpreferable that
consi deration of maxi m zing the noise attenuating
effect of the capacitor or capacitors in the

the ehpadifor 381 i gitedheldr anthe boediriPpad B33cof e Upperkdrface of the
360 fromthe unit probe nodul e 320. \When the capacitor

_is nounted on the bonding pad 333, the corresponding

sidetmsitiongdperinted sircuib bope! (z\g@ posiioned adjaceartéo el mi¢rotdantilevers
unit probe nodule. [0043] Al so, the capacitor 381 may

be. provided on the sid urface of the . .
322 o91adhe duiit iRsRRE BioHIe B2 riny ConBlsralona6f Aasimiging; fhe noise

FIG5. In this case, a capacitor groove part 382 nay

atterg.gagfﬁggoéﬁe%?%f ltﬁb Egﬁ%.&ﬁ’gqﬁo %Bﬁ&%riﬂetﬁt? gégré)%t@{iglasf.%%al transferred to

I 0N correspo € capaci
capacitor groove part 382 provides space in which the

the GiRRADO8d 386 frons tHPEH bRIRImodIRN32MaNVREA%Se capacitor is mounted
transfornmer 310 is conbined with the side-positioned

printed circuit board 330. [0044] Up to now, the
on tlepbsending piadr33d) dhe eberespondieg bendingapad need bt ke wire-bonded to
medium 330, i.e., the side-positioned printed circuit

board 330, was descri bed. Meanwhil e,
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 FIG5. In this case, a
capacitor groove part 382 may be provided in the space transformer 310 at a
position corresponding to the capacitor 381. The capacitor groove part 382
provides space in which thre capacitor 381 is positioned, when the space transformer
310 is‘combined with the side-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
tower surface of th'e space transformer 310, wherein the Iower—surfac_e conductive

- medium 340 may be realized by a printed circuit board as in the vertical conductive
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as descri bed above, the | ower-surface conductive
medi um 340 is provided at the |ower surface of the
space transfornmer 310, wherein the |ower-surface
conductive nedium 340 may be realized by a printed
circuit board as in the vertical conductive 14 nedium

o 358, £ FETILGRGEe 1 GRS, e, BB suo sprucive

the |l ower-surface printed circuit board 340 in the
medilgh! 940 N§ ERIFSd RS | N thd (St sURRd BYRIedS BrE@E Doard 340 in the
printed circuit board 340 is provided on the | ower
surface of the space transformer 310 as shown in FIG
followingadesdripdiopl ural ity of bonding pads 341 wi re-bonded
to the bonding pads 333 of the side-positioned printed
circuit _ board 330 and a plurality of |ands 343
Sct iThg Dwerswiniaset rinted cinuitibpasd pikeissproyisipdapa the lower

provided on the | ower-surface printed circuit board

340 0, as _sho in E 10. The | in ads 34 .
surtdfiotthe sraa B aTRr HN0ks Pk 1y F RS it tie RuiElis ! bonding
ot her by nmeans of a conductive material 342. [0046] Up _
pac] S48 e ORIATTS bR AN RIBER DA rigod i
present invention were described. The electrical
boardadGeahd anpheaiparf lahds 848 tcoptatig it benddfleans thdnterposers
circuit board 360 can be assured stably w thout
needing to extend the mcro cantilever 322 or a
350 peecpraydedien e toveervasiriace airindedicirenieboandr34: 810, as shown in FIG.
conductive nmedia. Also, signhal integrity between the

10. Lfr,?% gropag% E)QSS \%%eéné ?hg ?ar%c?ssgig é:r%nelggtnjcg@ %%ls"lﬁgcted to each

other by means of a conductive material 342.

[0046] Up to now, the vertical conductive medium 330 and the lower-surface
conductive medium 340 according to the present invention were described. The
electrical connection betweeh the unit probe module 320 and the circuit board 360
“can be assured stably without needing to extend the micro cantilever 322 or a needle,
using the vertical and !ower—surfabe -conductive media. Also, signal integrity
between the tester and the wafer to be tested can be increased using the
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 fransformer 310, as described above.
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i npedance-matched printed circuit board as an
i npl ementation of the vertical conductive nedi um 330
and the | ower-surface conductive medi um 340. [0047]
The interposer 350, the circuit board 360, and the
stiffener plate 370 are provided on the rear surface
r 3 . [ alo
The THeBERE 1 SEBEYS e P ppdRyfS 16k ek Enecton befveen the
el ectrical connection between the [|ower-surface

lowet ekl ¥endRAVE hadinarsha BAJCINeC EirduiP PabfY 389, aMidthe circuit

the circuit board 360 plays a role of transferring

the electrical signal fromthe tester |ocated outside
boatdo360elays & mieké treodfdreing 2beoelethicak signal frgpem dhetester located

by the sem conductor chip fromthe unit probe rmdul e

320 to the tester. Herein, the interposer 350 may
outsidsy teetheornih Priso Meidiier 828 gsrtke signal genetater ky ﬂ\@bﬁﬁﬁmlconductor
(PCR). [0048] Meanwhile, the stiffener plate 370 is

chipii§ ulaPBegpSdiisetad fY frlaster nbfeimt Lin, SsPbsgr S50 may
the space transfornmer 310, the |nterposer 350, and

be fc%rﬂ?ec?bf &#bg ?t acﬁa?@&SU-FQ%oﬁ&hétn\%“ﬁbeLQZ‘@R&”ay be

ormed | structure a e of one
of stainless steel, al um num invar, kovar, nobinite,

WS&KDMee&ﬂﬂm@ Qﬁ@fshﬁéﬁelopla‘t@@fmo‘s ple%ﬂ] otk regasiirface of
of the stiffener plate 370, the circuit board 360, the

i nterposer 350, and the space transformer 310 is
the girabiifi l@m@rdv@&mtcaptaym adletof Eysicallyraomplisg 3nd. supperting the space
apertures 371 provided in each of the stiffener plate

trans%ﬁ&hg%gig, | ;iﬁgrtgpgé'?égi%?rg} g%ezgglgtﬂggaggf géo 35 IPl’le stiﬁener 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 fo 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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positions corresponding to each other. The apertures
371 conpletely penetrate through the stiffener plate
370, the circuit board 360 and the interposer 350, and
partly penetrate through the space transfornmer 310.
Preferably, screw threads are fornmed in the apertures

s 7] 84 4 o5 RSB R4 A 7 g coupes

310 and the stiffener plate 370 are coupled wth the

wathF’ch' PUNEhgSSEréWs 378%rahe Pigh ré\gs 3¢pews 372. [0050]
he 'pul I'ing screws 373 or the pushing screws 372 are

prOV|ded in the respective apertures 371, wherein the
P050Ing Brue puling é3rewsl 378 ®rihs pusbingoeews 3322aregyrobigled in the
alternately provided in the apertures 371 and the -
pulling screws_373 and the pushing screws 372 may be
resm!é@tawwe%ﬁam wagreipiea mui@qmcrew 3¢8 ansl thﬁspuawag screws
t he pushing screms 372 are provided in the plurality _
of aperture lin Scr. 373 or the
372 fah BR G ELRAl Drowtal of e aedudR it ihepuliid agews 373 and
they can push or pull the space transforner 310 up or

the ?Q&‘ﬂn \Wehdind ?Z%Téy Bedﬂ@%ﬂ”\rfgy) [S’r'BvEfed t ehSRA%E puling screws 373

rans or mer reven so that the flathn
the space transforner 310 can be nmaintai ned

and tiea plishingscrd W 312 afb eraigad irdecsiliplitosf sbertdres 371, the pulling
constitution of the probe card according to one

i mpl ementation of the present inventionis limted to
ScreW$e336n:srt theupighing Iserewh 872s apee selectivaly pmrated so that they can
transfornmer corresponds to the size of the

pusty G PUlaE PR & TR, ST s o) TUR ihigrineh@iomation of

the space transformer 310 is prevented so that the flatness of the space transformer
310 can be maintained constantly.

[0051] The above description 6f the constitution of the probe card according
to one implementation of the present invention is limited to the constitution that the
size of the space transformer cotresponds 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 belongs to the scope of the present
invention. Also, the above desbﬁpﬂoqis fimited to the constitution that the unit

probe modules 320 provided on the space transformer are repeatedly arranged.
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size of the sem conductor wafer to be tested nay have
the sane constitution as the inplenentation of the
present invention and this belongs to the scope of the
present invention. Al so, the above description is
limted to the constitution that the unit probe

nodul.es 320 pr.ovi ded op.the ac ransforper are
Howgdgt i Bapastidfgbise SherindiEaR haffe' GubRrasi Pogues oan be

those skilled in the art that the unit probe nodul es

f o at desired positions. [0052]

free@gﬂ?oﬁﬁgv%{t%tgﬁhe‘eccﬁ:)gﬁéiugtﬁ%ti on of the probe card

according to one inplenentation of the present

;0052]“ Qp 8BS NS Ghebednstitlaticn nFf Ry prebeeddigdatédrding to one

abricating a probe card according to one

i npl emrentati on of the present invention will be
implemsatatiosdof theGresent inventivowas desciitued. exdpérsinsfieg a method for

met hod for fabricating a probe card according to one

i nPI enmentation of the present invention. FIGS 12, 13a, .
fabricgling 8 proka garthaceasdingdopne ipmivesstatiensf dhg eregeahinvention wil

for explaining a nethod for fabricating a probe card

v BSENEH TSP 80! L ETRRNEH 0ol A bG8 ey  prone

the present invention, a nethod for fabricating a

cardPACRFIRA & S MhpRIAENthiien YraRs RbséRr iRVERtich.VFIBT A2, 13a to
aperture penetrating through a space transfornmer and

positioning an vertical conductive nediumin the -

13¢,f andetdav dot 14mlaraperocese, refdrencd i vigwva ol usxglainingof method for
unit probe nodules to be seated on positions spaced
fromthe vertical conductive nmediuminserted in the

Tabrigglingairabe caichagcording teanetimpiementation séthe pepsenkinvention.

respective unit probe nodules to

[0053] According to one implementation of the present invention, a method
for fabricating a probe card comprising the steps of forming a vertical aperture
penetrating through a space transformer and positioning an vertical conductive
medium in the formed vertical aperture, attaching a plurality of unit probe modules to
be seated on positions spaced from the vertical conductive medium inserted in the
space transformer, and electrically connecting the respective unit probe modules fo
the vertical conductive medium provided in the space transformer.

[0054] First, the unit probe module is fabricated as shown in FIG. 11 (S§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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the vertical conductive nedium provided in the space
transfornmer. [0054] First, the unit probe nodule is
fabricated as shown in FIG 11 (S101). To this end, a
substrate 501 and a silicon wafer 601 on which a
plurality of unit probe nodule regions 502 are

o TR S BB R A Bk 18 5 g e

region in which one unit probe nodule 18 is forned.

in chvdiflerafibh dP 20 sERHEhEuRiEPidbe PBduleScittivg PRotays. MPRIEIN, as the

of a scribe line 'in consideration of a Subsequent

unit probe nodule cuffing process. Herein, as the
subsitdietildt @ gkl submgitrass os alrdramiesulrsteate emagnbe usekdsdndhthe size of

may be used and the size of the substrate 501 is

preferably the sanme as the size of the silicon waf
the gfistrate &1 isiprefesally dhe samecas tha sigaofdne .sd@ﬁnwaaf@r 601. Also,
601 has a <110> crystal direction. [0055] Next, a

tis BiproBBa i 5 Brg RS b i dBane!

chem cal vapor deposition (thermal CVD) nethod, a

I ; -
053] aitre yesAesids i 47Dl A % e on e sicon
met hod, as shown in FIG 13a. Then, the silicon oxide

wafdri 60 cursn’@@nyl dneE @f aitherntie éhdmasvéﬁd}ﬁdép@!@ihun (thermal CVD)
patterned through a photolithography process and an
- etching process to forman etch mask 602 defining
methacr 8 phKsicalevepor gleasdione¢PyRy. nfadiosd] and ehelatrae-enhanced
where the surface of the silicon wafer 601

cherﬁ@% on%}e@gsrp Q%E(ﬁ\r}bgrgﬁe & t ialtsﬁ\é é\g%g@enhp(g 1§g o[}hen the
silicon oxide film or the silicon nltrlde film is selectively patterned through a
photolithography process and an etching process to form an etch mask 602 defining
micro cantilever forming regions.

[0056] [n 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 vertically etched at a depth of 5 to 500 um through an anisotropic wet efcﬁing
u_si_ng KOH solution. With this, the micro cantilever in a pillar shape (322a) is

formed and a space D in which the micro cantilever can be elastically deformed is

assured.
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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

ani sotropic wet etching using KOH solution. Wth
this, the mcro cantilever in a pillar shape (322a) is

d a D.in which the mcro cantilever ca
E@%ﬁas?&g}ql‘l@'o OPP@WHI & Q@s&ﬁ@ﬁ' Ngpy folBRYUCtive sterial is
Al t hough not shown in the draw ngs, a conductive

depfBitR bRkhé %ub&%’@%ﬁ%@ﬂwbﬁ@? %@Pﬁ@&ﬁh@%gﬁm g?%s and pads are

inverted patterns of the netal 'I'1nes and
formed. [0058] Next, the etched surface of the silicon
formemf. er 601 contacts the substrate 501 as shown in FIG
13b and a fusion bonding of the silicon wafer 601 to
the glass substrate is then perforned by applying a
ur Nyt theegiched sudace abthersilican wpfes$dreamtants the substrate
tenperature of 300 to 600 C. In addition to the fusion

501 28 b B 0 0 e DR Gl e S ol e i

vol tage of 100 to 2000 V and a current of 1 to 100 mA

subsflLaé@ %etﬁBﬁr bgzgn;?p %lﬁgsz?&)rgse ol Héwik t‘? tégﬁraetmospheric

ass su rcon wa
[0059] Thereafter a photoresist pattern (not shown)

presdafdsnang tbhﬁpé@@t@i’@: dRBODI B 6080 °Chen @U@l’ci@n%ﬁhb'f@&i@h bénding, an
formed on the silicon wafer 601 through t

anocghotol I t hogr aphy process and the exposed SI I i con waf er
30 banglireg ohéte silicag wafer 6phdodhessuistiate 6561 rmay behemployed by
etch mask to formthe beam 322b and tip 322c of the .
applying a voltage of 100 to 2000 V and a current of 1 to 100 mA at a temperature of
200 to 500 °C in the state where the glass substrate contacts the silicon wafer 601.
[0059] Thereafter, a photoresist pattern (not shown) defining the beam and tip
of the micro cantilever is formed on the silicon wafer 601 through the
photolithography process and the exposed silicon wafer 601 is etched using the
photoresist pattern as the etch mask to form the beam 322b and tip 322¢ of the
micro cantilever 322 , as shown in FIG. 7130. At this time, it is preferable that the
_silieon wafer 601 is etched by the anisotropic wet etching using KOH. In order to
attain a preferred shape of the beam 322b and tip 322¢ of the micro cantilever 322,
the photolithography process and the etching process can be performed several

times. Meanwhile, the upper surface of the silicon wafer 601, that is, the surface of

't_he silicon wafer 601 not contacting the substrate, may be machined into a proper
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mcro cantilever 322 , as shown in FIG 13c. At this
time, it is preferable that the silicon wafer 601 is
.etched by the ani sotropic wet etching using KOH 1In
order to attain a preferred shape of the beam 322b

.and tip 322c of the mcro cantjleyer 322, . the o
thicBRS o ToHGE eyt BRsEissa b EhemIe: Machasicat elasagiaation (CMP)
be perforned several tines. Meanwhile, the upper
fu.th ¢ t . -
progess PR b clees 225 A BB, 5225 oL & g Hfellel € formed
substrate, may be machined into a proper 20 thickness
throulyhaHe b hatd@ithdyta FReRs andtha etdfiRg prdcegChani cal
pI@anar rpzatl on dg’-i‘(ﬂl%sp process befor eﬁ%’ Ee beam 322b and
tip 322c of the mcro cantilever are fornmed through
{806@hot Aftért theg piiphB28a0 des beand 32Bb, ehdhihedtipr3d2essf. the micro
[0060] After the pillar 322a, the beam 322b, and the
' tip 332c of the mcro cantilever 322 are conpleted ]
Can¥'||$r\féué"22tafé GseRigtask reugle dhe abore wecersess Blipug not shown in
the draw ngs, the-conductive material is deposHed on
t ubst ate and.a |ift-off ces perf
the iEwieRe the\ Gl iapiLls eRRSTHRRE PN YRos S A1l  liftof
formed on the substrate before perform ng the bond
PO I Rl oy R AL Mok pafoRL of €%metf Ifgs R pads fomed
formed, thereby conpleting the manufacturing of the
on thei sulistrele barde! perB2®indieieebond gasbstt that Subdt&td BE the silicon
probe body (reference nunber 321 of FIG 6) of the
unit probe nodul e 320. [0061] Meanwhile, it is
wafgy é¢ eiesavedt mad thee desired pmeital limehil and3 p@dsopnedormed, thereby
corresponds to the size of the sem conductor chip or

comp?st: %esﬁégufa%wnensgpop ﬂwengnl probe module 320. Herein, the substrate
is the probe body (reference number 321 of FIG. 6) of the unit probe module 320.
[0061] Meanwhile, it is preferable that the unit probe module 320 formed
corresponds to the size of the semiconductor chip or has the size corresponding to
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 fo obtain the plurality
of unit probe modules 320 with the same size. Then,_a defect inspection on the
respective unit probe modules 320 is performed to select the unit probe modules 320

with good quality.
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20 to 1000 % of the sem conductor chip. [0062] Wen
the plurality of unit probe nodules 320 are forned on
the substrate 501, the substrate 501 is cut along the
scribe line 503 to obtain the plurality of unit probe
nodul es 320 with the sane size. Then, a defect

i ti 0 [espegtive it probe nodul es 320 ..
1008E T oPiert ot YBare SRR 410 pflad BB ATBE FolBisBoning to the
with good quality. 21 [0063] Then, the space
wafbf R15& 4B i byl 19169). At GUILERNITHNE 30 idBrovided with
wafer to be tested I1s prepared (S102). The space
transfornmer 310 is provided with the vertical
the apdidalraperidids péhgienstriatiggtthrougdhtiehepagatransformer 310 and the
transformer 310 and the vertical conductive medi um
330 is inserted into the vertical apertures 311, as
verticabgpnduagiive raediunn 33¢ds inserieddntecthevartical @ipesioieru i1 vas shown
medi um 330 inserted in the vertical apertures 311 may

in FRS H4ae oor g nen vtitaidiontt madlrCad feu@il o vertoa

the | ower-surface conductive nmedi um 340. [0064] After

aoeHJB SRR 0L Flith LR BRGPOKEC, AGRE M i e o o

transfornmer 310 using a transfer apparatus, for

spa®xBansPrmar 386 i provitetkwitiSiRBlowelsutface cohfBctiveh@Rdium 340.
transferring and nounting the unit probe nodul e 320,

the | ower surface of body of the unit probe nodule
s 4ontAftarsthe repagppieansfarmherc 810 fis pineparpdethe unit probe modules
transfornmer 310. When transferring the unit probe

nodu) e 320, the transfer ans picks up the er .
320 are {ransf%rred and mounteg on the Sp%ce transl?ormer g? (5) using a transfer

apparatus, for example, a vacuum chuck (S103). At this time, when transferring
and mounting the unit probe module 320, the lower surface of body of the unit probe
module 320 contacts the upper surface of the space fransformer 310. When

transferring the unit probe moduie 320, the transfer 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 micreprebe 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 shouid be constant.
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surface of the body where the micro cantil ever 322 are
not forned, strictly speaking, the predeterm ned
portion of upper surface of the body where the nape
mcro cantilevers 322 are not fornmed and transfers
it. Also, the transfer neans may pick up the side

ce of .the b and trapsfer, i \When. att chln
Tatiesic Fsto it e 8" SabdBlkl tHiabe thbo Shitah ule at the
310, the unit probe nodul e 320 has to be accurately

preo?&?tﬁgggé‘gggitt@h%?ﬁh% tﬁBﬂé?%uP%réﬁgf% %ga gaHﬁB?rﬁer and in order to

e space trans el ght
of the arranged unit probe nodul es 320 shoul d be

preveptshizalign@ént, O8diméntr starks 'maydee fopmedconaeatly of the upper
pl ace the unit probe nodule at the predeterm ned
position on the upper surface of the space transformer

surfagrs ph boddert the umit prebe modides G2feand thei uppesrsurfasekor lower
may be formed on each of the upper surfaces of body -

Suress) [P SREBP RPN SHY CEJAE AR S1 PhiRG MigHD Captiover 322

the tip 321c of the mcro cantilever 322 provided on

proﬁqb%g&p 'tljieI P pﬁ;b’é?%ég@ﬁe%m%éuen Heh:ef]seﬁj\egazilghp‘?ent mark.

the heights of the unit probe nndules 320 arranged on

[0U663 PaSRIEEAGSHR), W brddiOtoCABRE AR heldhs mlﬂg@mntqfrob@ fnodules

unlt probe nodul’es 320 can be maintal ned constant
. interposing epoxy between the space transforner 310
320 anchinghd amthe ppadee trandgivrmsr 310 econgtandntheohkighis ohthe unit probe
t hi ckness of the corresponding epoxy (see tl1 and t2

of FLG 5a). Wth this, the heights of the mg¢ro
modgligst W%\‘F@Psbesmﬁ"ﬁﬁ&lﬁdd%@“%ﬁmt 'Pﬁé%ﬂﬁmosm% seom§GW&e@§w space

are al so mai nt ai ned
transformer 310 and the unit probe modules 320 and controlling the thickness of the

corresponding epoxy (see {1 and {2 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 the respective unit probe modules 320 are attached on the space
transformer 310, the e[ectrfcal connection from the unit probe modules 320 through
the space transformer 310 is performed. I[n detail, the pads Vof the unit probe
_rﬁ_o_dules 320; are connected with the one.side 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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constant. The reason of controlling the heights of the
unit probe nodules 320 by controlling the thickness
of epoxy is that the |large area space transformer 310
does not have uniform flatness. [0067] After the
respective unit probe nodules 320 are attached on the

vertERE SR oL 3 kot pohesied s gpnding pepass of the over-

transfornmer 310 is performed. In detail, the pads of
surh b cHbicBE AR PIH) B3 oGRS Gt e

conductive nmedi um 330, and the opposite side the

ges]ng Aveds the3 Eledtrit e coddedtint bedledr? rtﬁécregp%cﬂ@éil R probe

O are connected to the bondi ng pads 333 of
| ower - surface conductive nmedium 340 by wire
mododasl BAQ (BthBle agachtransionmEr G101id onfiftleksl, thé tisterpdser 350, the
el ectrical connection between the respective unit
modul es 320 and the space transformer 310 is

b
circloRaRet 880, RS thArgneEPlatec /0 Ak sew%nmallyb%ta%ﬁdseo the rear

and the stiffener plate 370 are sequentl ally stacked

st s e A R REGE TP BB e 8 i

(S104). Herein, the interposer 350, which plays a role
14c %1@’4)‘30“&6??‘1' ItI’Ye [FREYPBSES 850, Wieh Hlér&ﬁfe%dﬁéall%]&nnectmg

and the circuit board 360, is preferably forned of
pogo pin or a pressure conductive rubber (PCR). The
the siadef earsfophat 813 20d thbidiouitlbawrsd 3607 isl grefdraplyyfermet|of a pogo
coupl i ng and supporting the probe card conprising the
space transforner 310, the interposer 350, and the
pin @ 2 Piessuse fiomdyestive ﬁ&bqgéPpgi)neJ hgsstiffener 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 be formed of
stainless steel, etc.

[0068] 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 (S105). 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 Iare positioned to correspo.nd to each

other. Herein, the aperture 371 completely penetrates through the stiffener plate
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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 perforned

(8108) . h S L e t i T f t

370 % sl boatpeo. e 3BT daes T4 b el Bl hroush the
the space transformer 310 is provided with the

spabé WanbidiheP310PCRIdY, We d&bwiitiehd s FRRRI MI1AE dHRHIPE 371 of the
in each of the stiffener plate 370, the circuit board
360, the interposer 350, and the space transforner

spaéd Qraarsforpomi 31@sedtiad therspezpotrdnsformacts coupled. with the pulling
Herein, the aperture 371 conpletely penetrates through
the_stiffener plate 24 370, the circuit board_360,

screxnd’ 8 198 the PeshbsEcres§73nd Tharrespegiiiectneriwss i duay be formed
the space transforner 310. Also, the screw thread is

erture 371 of the a%tra st or mer

f i h ]
at thg; go§fopA thell pEspatis "o thespartinns wiSTedheg W Rt Togules 320

pulling screw 373 or the pushing screw 372. The

are %ﬁé&%ﬁf by % @%eﬁ&liﬂo‘ﬁ% tﬁglltaé‘?%t?ﬁgé%(?@jto fHe m%&]‘ﬁow where the unit

ositions at” correspon I Ons ere
unit probe nodules 320 are attached or at the

probeosibti L3 2thave sttachetl. correspond to the portions where
the unit probe nodul es 320 are attached. [0070] Then,

t he pushing screws 372 and the pulling screws 373 are
EHA8] d e I heinp thehpushing sctewee3 @hand dine pulling . sciws B8 leiregrovided
screws 372 and the pulling screws 373 may be

aIterna{er pr.ovi d

in trﬁugqﬁpﬁﬁ e, rag@gugengg}rld nTIt1g %u%ﬁﬁ{gt gcr:r%%mssg“}Q %rndt t%ee pulling screws
373 may be alternately provided in the apertures 371 or the pushing screws 372 and
t_he pulling screws 373 may be selectively provided depending on the aperfures 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 case where the
micro cantilever 322 of the particular unit probe module 320 is provided at higher
position or lower position than the other micrﬁ cantilever 322, the position of the

micro cantilever 322 of the corresponding unit probe module 320 can be corrected

accurately.
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the pulling screws 373 may be selectively provided
dependi ng 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
373 are selectively operated so that they can push or

Wbt SRR ML MR sl B et

prevented and in the case where the micro cantilever
for fabticating NRePsrhé CAHCBIdiIHG th HeOPRsERE thieriidR. bl%vic.Le the following
provi ded at higher position or |ower position than
the other mcro cantilever 322, the position of the
advantageouseffettsver 322 of the correspondi ng unit probe
nodul e 320 can be corrected accurately. 25 [0072]
According to one general inplenentation, a probe card
0 nelgrmapatfa)traﬂaﬁwm@ahaﬁgan REcs gaEe iy g the area of the
the present invention provide the follow ng

wardh 167PE FO5RHT oG kot i BRBRIGRN subSRaHEH Tevegbly of the

tested, nmaking it possible to facilitate the

space! BSRSIEREr REHY Y¥rdble MBS Iesgl%‘{rﬁjetdv g%k rsEEEe tedidefifer has a
fe pr he 0 has a

pr obe nodu ovi ded on t pace trans ner
size corresponding to the size of a sem conductor chip

size WorfeapondFigzie therdias ppacigmicohduatlr ERipl8I0Radaddizd Berresponding
size of the sem conductor chip, naking it possible to

i nprove the yield of the probe card. [0074] Al'so, the
to 2Qited 06A %tvifdhe sixe ofitbe seminendwsier shipy making ip possilikedto improve

is safely
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 module,'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

disclosed herein, and aithough 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.  Accordingly, it will be understood by those of ordinary skill in the art that
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seated on the space transformer when transferring the
unit probe nodule, making it possible to inprove
al i gnnent precision. Further, the particular portions
of the space transformer can be selectively pulled or
pushed by means of pushing screws and pulling screws
. Dr oy j e .AC f | _f -
varidU¥hafee B Bofto INBIRaP b ntder WAREH dyifing from the spir
[0075] Exenplary inplenentations of the present _
and SBYSEbF fHe hrav8nbinoBntich &6 LesR/MHAMRE followity aldimeugh
specific ternms are enployed, they are used and are to
be interpreted in a generic and descriptive sense only
and not for purpose of Ilimtation. Accordingly, it
wi || be understood by those of ordinary skill in the
art that 26 various changes in formand details nay
be made w thout departing fromthe spirit and scope
of the present invention as set forth in the foll ow ng
claims. 27 WHAT IS CLAIMED I'S: 1. A probe card for
testing sem conductor chips on a sem conductor wafer
conprising: a circuit board receiving electrica
signals fromoutside; a plurality of unit probe
nodul es contacting the sem conductor chips on the
wafer to transfer the electrical signals; a space
transformer having the plurality of unit probe nodul es
seated on the
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upper portion thereof and electrically connected to

the circuit board, wherein the respective probe

nodul es are arranged with intervals fromeach other on

the space transfornmer and the space transformer has

vertical apertures penetrating through it up and down
and at | east one vertical conductive nmedi um

_é]lﬁmm&_ﬁpnnectl ng the respective unit probe

nodul es and the circuit board, wherein the verti cal

conducf i v [ arra vertlca
apert ur &° 89'(‘35@%{ ‘ieﬁt"ﬁ%ée%“g%%@“FPé IRY BB SREiGqngluctor wafer
respective unit probe nodul es are arranged at
comgﬂ§h tons spaced fromthe vertical conductive nedi um
The probe card according to claim1, wherein the
unit probe nodule has a size corresponding to the
si Zecisguit brard daceivinguaiedricalitignalg fromheutsidsie car d
according to claim1, wherein the unit probe nodul e

o 2ePBfely i EbREABANER ek adihorthe Srtioth Bl Erivs on the

according to claim1, wherein the verti cal conduct ive

wafdrad itamsfaring ekesrical Rignaled circuit board which has a
plurality of insulating substrates and a pI urality of

conductive patterns on the interfaces of
| n@ljﬁléﬁf?%ﬁanggﬁﬁﬁ havng the p*FHé"thiﬁlﬁb’é"thpaeaB@@lﬂlGﬁ ﬁ&af@ on the
claim4, wherein both ends of the conductive patterns

upp%}g ﬁ%ﬁiéﬁggl%peéfoaﬁd‘te?é&ﬁcai@oe&iuﬁ&té’@qé RECPLRY b&RY, Qherein 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 vertic;al conductive medium electrically connecting the respective
unit probe modules and the circuit board, wherein the vertical condubtive medium is
arranged in the vertical apertures provided in the space transformer and the
respective unit probe modules are arranged at poslitio.ns spaced from the vertical

conductive medium.-

2. The probe card according to claim 1, wherein the unit probe module has

a size corresponding to the size of the semiconductor chip.

3. The probe card according o claim 1, wherein the unit_probe_ module has
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of the exposed conductive patterns, the bonding pad
provi ded at one side of the conductive pattern is
exposed to the upper surface of the space transforner,
and the bonding pad provided at the other side of the
conductive pattern is exposed at the |ower surface of
the space transforner. 6. The probe card according to
a sizd epmesponiding tee20 to "0 $% abthe size at theosemisoonducted cbip.
the vertical conductive nmedium 7. The probe card
according to claimb5, further conprising a capacitor
provi ded on the bondi ng pad of the vertical conductive
medi um 8. The probe card according to claim®6,
whef ei Thd hpob@asRd Ld-RBRIRG T8 cldim &, @ﬂeﬂﬁﬁ'the O\Fértlcal conductive
corresponding to the capacCitor is provided Wt
capaci tor groove part -and the capacitor groove part
mediioy caprisges pacprintedwhiretit thoard aphidh dhasi @ pgalityonédnsulating
' when the space transfornmer and the vertical
ductlve | ed The e card
subsJEHE of T o SV Haieras BBrREREIA RS i bednsuiating
to the upper surface of the space transforner i's
subsdtgs bonded to the unit probe nodule. 10. The probe
card according to claim1, wherein the unit probe
nodul e conprises: a probe body seated on the upper
surface of the space transformer; mcro cantilevers
provi ded on the upper surface of the probe body;

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 fransformer.

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

provided on the vertical conductive medium.

7. The probe card according to claim 5, further comprising a capacitor

provided on the bonding pad of the vertical conductive medium.

8. The probe card_ according to claim 6, wherein the space transformer at a
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metal |ines provided on the upper surface of the probe

‘body electrically connected to the mcro cantilevers;

and pads provided at one end of the netal lines. 11.

The probe card according to claim 10, wherein a | ower
surface of body of the unit probe nodule is fixed on

t he upper surface of the space transforner by using

posidipoxspreaspandingi torthe kapatiter isrppbeided rwitta aczapdiciior grmove part-and

claim 11, wherein the heights of the 30 respective

the {RbacBr BREEbalt Broylidh & 2p8% invhiEbRE chBroRyf eaatioppe. when
a control of the thickness of epoxy. 13. The probe

the §Bdck RERSTOANEGan @t Priitdl condUEMRS n@RITA i9é BEudled.
| ower -surface conductive nediumelectrically

connected to each of the vertical conductive nedi um
and the circuit board on a | ower surface of the space
transforner. 14. The probe card according to claim13,

corpr i Dihg T el Bufig o aaRL R, WA ¥ P Bad exposed
Wherei n the bondi ng pads of the | ower-surface

to tisongpelri yefavedbliih@rsdavkr andionded i witdBo®sd it6ahe unit probe
conductive medium 15. The probe card according to

claim1, further conprising an interposer between the
modiface transformer and the circuit board and a

stiffener plate on a rear surface of the circuit

boar d.

10. The probe card according to claim 1, wherein the unit probe moduie
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
conﬁected to the micro cantilevers; and

pads provided at one e_nd of the metal lines.

11. The probe card according to claim 10, wherein a lower surface of body
of the unit probe module is fixed on the upper surface of the space transformer by

using epoxy as a medium.

12. The probe card according to claim 11, wherein the heights of the
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16. The probe card according to claim 15, further

conprising a plurality of apertures conpletely

penetrating through the stiffener plate, the circuit

board, and the interposer and partly penetrating

t hrough the space transforner, the apertures forned

in each of the space transfornmer, the interposer, the
respeictive enibgeeks moduleReseatedf anddixepl anethiseispgee transformer are

positioned to correspond to each other. 31 17. The

denBE ARy EbPh AT 1 ialR ofg ToBidly BBV PR oy
the plurality of apertures, the pushing screws or the
pul l'ing screws being selectively operated so that they

can push or pull the space transfornmer up or down.
18.. The_probe card according to claim 13, wherein the

vertd. c al he piobectard @ccaeting e gleimth dunthrtesorspiisiag @ lower-surface

conductive medi um conpri se an i npedance- nmat ched

conB B D T g R AR o

apertures penetrating through a space transformer up

and dwdcirclotmoat] omne Ievetesuafadehsf thpapacd transfoameer and
positioning a vertical conductive nediumin the

fornmed vertical apertures; generating a plurality of
unit probe nodules to be seated on positions spaced
fromthe vertical conductive nmediuminserted in the

sp t+ans ; cectL Y4£0 ing. .
e ot T TP Eeret BeofliR 0, SR 1S REE" e lBwer-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.

.16. The probe card according to claifn 15, further comprising a plurality of
apertures completely penefrating through the stiffener plate, the circuit board, and
the interposer and partly penetrating through the space transformer, 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.
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conductive nmedium provided in the space transforner.
20. The nethod according to claim 19, wherein the step
of generating the wunit probe nodul es is prepared
through the steps of: 32 selectively etching portions
corresponding to a mcro cantilever formng regions
of a silicon wafer; bonding an etched surface of the
silicon wafer to a substrate; formng mcro

cantil evers by selectively patterni ng and etching the
siligo ; 1 g

71 nbE T Brdfie BaR FRoknlytS Julhe16 ool BhHHRHIGBding screws
plurality of unit probe nodules by cutting the

andspushingt scraengrosidedbin elachesf ted iphedlignof pertures, the pushing
substrate. 21. The rret hod according to claim 20,

V\,here L@ substrate is fornmed of any one of glas
SCreyt @ h& p F”Q: BFTRMSCOS1RY splestival PRafIeH oG thﬁy e3e push or pul

- silicon wafer to the substrate is performed by neans
the ac?‘ﬁfar‘?éf@r &r H _bonding method or an anodic
. ondi ng rretrﬁod@éZabﬁﬁe nmet hod according to claim 19,
wherein the space transforner is forned of any one of
stainless steel, alum num invar, kovar, nobinite,
SKD11, alum na, glass, and machi nable ceramc. 23.

'lggﬁ"ﬁt od a%@?{:grldngccordmgator%lz]iﬁn 1‘@’"‘3%%2,&&% \?ér?igalocf;onductive

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
dqwn at one side of the space transformer and positioning a vertical conductive
medium in the formed vertical apertures;

generating a plurality of unit probe moduies to be seated on positions spaced
from the vertical conductive medium inserted in the space transformer; and

electrically coﬁnecting the resbective unit probe modules to the vertical

conductive medium provided in the space transformer.

20. The method according to claim 19, wherein the step of generating the

unit probe modules is prepared through the steps of:
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the unit probe nodul es on the space transforner

conprises transferring and seating the unit probe

nodul es on the space transforner using a transfer

apparatus and 33 transferring the unit probe nodul es

by picking up the upper surface or the side surface

thereof. 24. The nmethod according to claim19, wherein

t heselegtiveba|etefindueeilives aemespansdeptd sasmicrpl gaatlilever forming
i nsul ating substrates and a plurality of conductive

f
regigﬁ%[)fﬁ%ﬁicgﬂ v%é}?ﬁi nterfaces of the insulating
subs 0

rates, ends of the conductive patterns are
exposed to outside, and. bondi ngs pads are provi ded on

bot boreting anfetchdies erfamseithediliboatwarer fvah lsabssateand t he
bondi ng pads are fornmed through the steps of
depositing .conductive materials on the both ends of

t hefORHHWL BlisroeCRtil @ arasby seeativalyt pattergingnantpstching the silicon
grinding the stacked conductive materials. 25. The

wafépﬁd}%d%ctﬂé%ﬂgtr%t%- claim19, further conprising the
steps of: séque

ntially stacking and coupling an _
interposer, a circuit board, and a stiffener plate on

a rfeamingunttat ined ahth padpatethersaibsfratemand nount i ng

pushi ng screws pushing the space transforner up or

pulling screws  pulljng the space transforner down in ,

t hJOHB qulégalfty,pﬁgaat iProke, ppdyies lﬁ)écgtgggghe substrate along scribe
transfornmer, the interposer, the circuit board, and

lined 8&rirdd & ' being positioned to correspond to
I each ot he?f@g%%t%g%i ng the heights of the plurality of

uni t probe nodul es constant by

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

‘anodic bonding method.

22. The method according to claim 19, wherein the space transformer is
formed of any one of stainless steel, aluminum, invar, kovar, nobinite, SKD11,

“alumina, glass, and machinable ceramic.

23. The method according to claim 19, wherein the step of seating each of
the unit probe mbdules on the space transformer comprises transferring and seating

the unit probe modules on the space transformer using a transfer apparatus and
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selectively controlling the pushing screws and the
pul ling screws. 34

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 bondings 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.

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 posftioned
to correspond to each other; and

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

| selectively controlling the pushing screws and the pulling screws.
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