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A conventional method of manufacturing a probe card is illustrated with reference
to FIGS. 1to 5.

Referring to FIGS. 1 and 2, bumps 11 corresponding to pads on an object, such as
an electronic device, are formed on a probe substrate 10.

Referring to FIGS. 3 and 4, a 6-inch probe module assembly 20, including probe
tips 21 and supporting beams 22, is prepared. Here, the bumps 11, the probe tips 21
and the supporting beams 22 may be formed by a photolithography process and a
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Technical Problem
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Brief Description of the Drawings
The above and other features and advantages of the invention will become readily
apparent by reference to the following detailed description when considered in
conjunction with the accompanying drawings wherein:
FIG. 1 is a plan view illustrating a 6-inch conventional probe substrate;
FIG. 2 is an enlarged plan view of the portion A in FIG. 1;
FIG. 3 is a plan view illustrating a 6-inch conventional probe module assembly;
FIG. 4 is an enlarged plan view of the portion B in FIG. 3;



apparent by reference to the follow ng detail ed
description when considered in conjunction with the

wa@ewonpanyi ng drawi ngs wherein: [24] FIG 1 i SPGEI/ER2006/002906

[28]

[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]
[37]
[38]
[39]

[40]

[41]

[42]
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It will be understood that when an element or layer is referred to as being "on,"
"connected to" or "coupled to" another element or layer, it can be directly on,
connected or coupled to the other element or layer or intervening elements or layers
may be present. In contrast, when an element is referred to as being "directly on,"
"directly connected to" or "directly coupled to" another element or layer, there are no
intervening elements or layers present. Like numbers refer to like elements throughout.
As used herein, the term "and/or" includes any and all combinations of one or more of

the associated listed items.
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FIG. 8 is an exploded perspective view illustrating an apparatus for manufacturing a
probe card in accordance with an example embodiment of the present invention, FIG. 9

is a perspective view illustrating the fixing plate in FIG. 8, FIG. 10 is a plan view il-
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eX@rﬁH&ﬁm@Mh@Fﬂ%Fer@fnv%Hﬁorpﬁr‘é ﬁugbirateﬁ‘{ﬁ Aéhgn. FIG 13

1S a an vi ew ustratin dules on a
s acr Rfﬂeequsa tod{IGSt Fatelg: 3 Pa‘%&ﬁaﬁcb HUbis panyfaghired asipg e method of
;da:ﬁfple Qﬁbddﬂﬁeﬂr HeR) thel protiy dak® 100 ﬁlpﬁ)vuiéd ﬂosa t@st&l @6t shown)

L% bt St PRl I8 LA 2 M B dSmiggneuctor

a nshbiata tedgemamng whether the ehips ate mogmpl aross.SE® ffrobse card 100

al ingﬂl'd@sga Pﬁ?alﬂf 8P‘§ oggsdl glgﬁ%?of thPvittrcont:dt az?ds%rf the chips, re-

cross-sectl ona processes
at speetively a probe nodul e assenbly to t he probe

subspi@tSlart); ‘iﬁ]thé‘ﬁét%b& af Ehffsr exaﬁfﬁlé‘&hﬁ&hm@ﬁtabfﬂb@ %d&ﬁle@ 110a are
nmet hod i n_accqrdance Wt hi s exanpl e, enbodi_ment of

t heeppragely frrmed,, Ban rebe mp “]PT> L are 2figred andfiedte for{rswrobe
Refnediile ﬁ%eh@lﬂl@nashﬁde@ol&sp@dﬁfg&b ¢h:t af 8 pﬂ(ﬂ)@ substrate 102. The

d h
SRR R 9 R FBLa R bSO By e e
t epiobe C@rddl()OslH@lmt)le pfobe spbsstaitent)2smay welude atspadecvansformer or a

Th iﬁg@p%ﬁ@&%:&oo tests chips on a sem conduct or
strate to term ne whether the chips are normal or

n ot Smsifigallzple reanudiactoe therprpbrieasd 400, the probes/1 14 arp ferpmed on a
1 1ﬁnﬂﬂﬁcﬁﬂcﬁpﬁfb§ﬁ£te\'lﬂ12 hueR B 261LindAdRco wifBe usiik BSmidré-

sp ctivel Par rly, in the method of this
ﬁﬁf‘bm@ W@S@mdul es 110a are separately

f or NEHe sathidicial atstramdud éscut 1fing Behc&hg gavetd fond af lessdwb@robe
form S .ze .
copPUBEE] BRE R HeaSE 0N, LRt 86 sires g shapos such
pr asbepolpgriabshape enb ipculamshage. at t ached to the probe

subs tl"fl@%ﬁ)bg: %dﬁfés q@(ﬁ’!ﬂ‘étrﬁutﬁ'hﬁ' zﬁfgﬁ@@ mraﬁgﬂ&pprotgﬁl%dules 110a are

t he probe substrate may 1'ncl ud

t r B8 figpdrir foprm the EFPP?'I fr@éula asgemtly Bb%h@:vmg g desired size.
Sp ecrhé gbaibbyl 14 6f theptobs eidduR: dsbanbly A afeBchdddEd buniis 104 on the

proge substrate 1%2 to comgleteqhe probe card 100.

Hereinafter, an apparatus for manufacturing the probe module assembly 110 having

the desired size is illustrated in detail with reference to FIGS. 8 to 11.

Referring to FIGS. 8 to 11, the apparatus includes a base plate 200, a jig 210 placed
over the base plate 200, a fixing plate 220 detachably placed on the jig 210, an aligning
unit 230 for mutually aligning the probe modules 110a on the fixing plate 220, and a



smal | sacrificial substrate 112, such as a 6-inch
silicon wafer, using a mcroel ectro- nmechanical system

w@ 821079 53] The sacrificial substrate 112 i SPCUKR2006/002906

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

using a dicing sawto format |east two probe nodul es
110a. Here, the probe nodules 110a may have vari ous
Si figingani 220 dpeixingite padbeampdllyODIMAlto shapser Ficedf the fixing plate
ci#%ylar shape. [54] The probe nodul es 110a are
ally aligned. The aligned probe nodul es 110a are
t he nHerex evthisexhmple eniimdpmeiicthabdsd mata 266 mizlyyhayd 8 rectangular metal

[ 114 of th
pr %%g%ﬁgghggsggﬁ%rﬁ@d ?L’gl@é]at\)?egllg (@getso bu os 102 on
t he phobs 249 ﬁwmﬁlu;delt@@ Raiys @b ﬁ?a‘]tsef’éfthﬂet"m m*é of gach pair face each
1Ochel£ I8k Jﬂg'@rlg lidhdes %’St? e@%ﬁﬁbﬁ‘?l@ hahg BRAUT fabélfdnN@hich the

FIM% g[?gfg qgﬁlaéé)j& havi ng the desired size

th reference to FIGS. 8 to
11 The Tixingfptate R2@hisa S polygbmal l)la,te t\fwuﬁmmﬁlams are formed

oI EnBRE Bt 22 podionCold Shugik BAE SRR
oncartasppndgo2hi@se Oéﬂl%promgulamlwazso for mut ual | 'y
al i g%&gnﬁ ﬁ%r@%ﬁ@c?m@fﬂélv%&% ?IeQ B3 ﬂSmfthé( HQ g@nﬂtﬁo to fix the

220, and afixing unjt I X1 ng nodul es

11978 @aloalﬁlea;%b@af TpaﬁsrgﬂbﬁXtﬂpfepl’pbww&uysﬁ &1@ zzfamrr[ gigpves 224 for

Hefe@elvinrg thé ScuHodre k&n@ﬂh@@l sm&e ipoftith mﬁ@ﬁﬁh%ﬁte?@m That is,
have a rec

nmet pl at Th
AR g REoA0EE ol bhe s o eefedporyian ofi e Saguigrooves 224,
|nmbpﬂd>evel\yo pairs of parts. Further, two parts of each

pai I plac %%é}a&hﬁeémbqﬁﬂﬁeﬁt' e %&91(%1‘51% ‘ﬁﬁ Tdy | 1ﬁ§1ﬁ&’é’€e‘i‘annc having

portion’
pl alaw Q@(ﬁﬁﬁ;lsntdétﬂ@ﬁ!mb@spaml%ed [ 60] The fixing pl ate

220 trgs al?grﬁﬁé‘%?ZﬂPﬂnEﬁ@%&'ﬁt@ 1o YAfKHP ok 88 p?&?e mbdules 110a
forrredsfthroug he fixing plate 220. /PgSitions a

nusih e ixing plate 220 Thewarisiof Shealening ynil2 30 ase %aqaﬁ?a gkthgge comers
t hef the bhwe piatd QO@ SThelfaas of fht]aliyiag wilti230 preopwiedlyieRpésed through
vau[quEo lé%gromtheflxmg unit 240 to fix

th%"fﬁ?fslﬁ’g e To firmy fix the probe

nmoduTbs aligiag umallﬁﬂm@dmaﬂumﬁdr Hody 23¢ oeithe bage phate 200. An X-
o . F i .

v Eéfle%%a%? Elagbﬁ? Qg&‘& teﬁoeaé \ng% %‘Sﬁ% ﬁ&ip&d t%'l%é%ﬁo&i)hﬁl Fitthdd, a fixing

poéart23§ Aeproyided te thebody 23 brkhectrbar mpyes the Bgingbgr 333deng a

2 2Horidof P XCAiY @irdctioh SBle YiYaPmolvEs thBifikifaPB$ along a horizontal Y-

IS S S B R Sy HEHRS v

Thizontallg notargs thei fixi@BEari236 Ivuﬂﬁss;tehtm @paxiss to mutually

al i gg}g‘éctlf?caﬁr O{Eg %%3 Sthe]YO%ar%QBBv% IZQQ aHd a}(?efuiu%go bar 235 are

The par gni ng unrt are’ arrange
t hingaglockedhwith ooé amdtleerblasg aphafthen@@bnecmmsmmﬂ@ rfdyt23d. Each of

g' ihtg h@igﬁ}% %R% 9352@9(1]%51% URNBI38Inas G PLS Githpk REAHE BulBinBEfiy the same
length. Further gvacuum holes 235a through which the vacuum passes are formed at an

inner face of the fixing bar 235, which faces the probe modules 110a, to firmly secure
the probe modules 110a using the vacuum. Here, the vacuum holes 235a are arranged
along a lengthwise direction of the fixing bar 235.

The fixing unit 240 pushes the probe modules 110a aligned by the aligning unit 230
toward the fixing plate 220, thereby securing the aligned probe modules 110a to the
fixing plate 220. As shown in FIGS. 9 and 11, a vacuum line 242 is arranged beneath

the fixing plate 220. The vacuum line 242 is in fluid communication with the vacuum



[64] The aligning unit 230 includes a col ummar body
231 on the base plate 200. An Xbar 232, a Y-bar 233

warw7m21g7bar 234 are provided to the body 231.PEUKRR@G6/002906

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

a fixing bar 235 is provided to the body 231. The
X-bar noves the fixing bar 235 along a horizont al
X— BAEs22D ofahé fiving pldie220 bat thewyasint hled 235and tiafixidg bar 235, to

ﬁﬁg‘}&ﬁfeﬁ” zgllﬁt ah’]Yam s direction substantially

é‘ X-axis direction. The g-bar hor
| zonAgiusking an# 266 it dreanged atrthe bt c@8& ofithdbase platc200 to pmsh the

the X-bar 232, the Y-bar
23%& &ﬁnér%ﬂhe%g%g Fegit he fixi ng bar 235 are
i nt er@ékledy,vth@ Rushing wHo? Wenclydesbedydodhaming 41 long groove 251, a
”Eﬁfdagmiﬁi‘)\’am}x inserRAqy theddng Ei{‘)@b‘e 951, 1h& alsbrew B 2D RS 08351 of the

oS b 2 B e, 20 GReRE I Wb i gpgo that e

23f&ing Iplawmo vibsetymiakes concactiwith al&smpmd @oftmnrmd ofithegjig 210.
in r fac 3 [ ar 2 qes h

prg 1t10ns uIthee ufﬁﬁlg H 2%? e}l/ecgg%l 1xe§ s1n€ oebsg}'envg %Slﬁ seosthat the
1lﬁa1ng$)iatrg22016 socurediio th&letﬁppedtpmtlma%mnﬁ thofig212.35a are

N S S s

nD%RBaéaé“Slli@HlSHP'iegh’é detail- "t he aligning unit 230 tovvard

the Rb RIFGe12, ZH steb %306 alie HRBY mdilds 180alncHidath a sacrificial
pro‘gg nodu s 1103 i@e fixi ng plate 220. As shown
(e igplaced opqthe i \; uum | ine 242 is arranged

b e neHete, ahshoindin |R[;Gp1 Htasn2fGacrifictalsabstrate 110besibhZsia®-inch

P SRS N B SHAOIRL S0 Bl rocs,

f i &n etghlbg PrR8%, a pbltmg pracess, pico be formdupesmeddgs 170 zin the

p Uﬁ&hﬂgmllwbﬁtrgtéq 101§ A?sr éh@%@ﬁi FiG. 1) ehe' sﬁéﬁﬁ&ﬂréﬁﬁﬁtra‘?é 110¥is then
base plate e.rest corner ﬁ-ﬂ f1xing

pl itab sormpl eteégf PoRe mqsiaiea it fa. The@roheshe eSulnl.()@ maydhave various
i nﬁkés%ﬁ sBape@ diych?dz‘h ﬂtﬂygdihgl shap€ A iGLRO Mepe lc. Thelctlof the

ccrsr Ryl 05 5l Bet it ST UEHE 50 puches
t he Each ofghgppmbe nﬂﬁlﬁles dwea biastehanall sizgndorthatithe prop8@nasloles 110a
ﬁltag hbe %défﬁpfgh?n ness. 1 St?%lz Qthgh %%%r%b@%?ﬁﬁ %ﬁﬁaaa% aé%ltn led to form

t he sStepp osi tlons
t heprols madyla assemblg the p@@é!l%lilq wryblw&fyoalﬂshwg gpﬁ@ flatness,

S Cilﬂi@uéﬁ’ #h oEé"'?bdﬁlB ﬁi%hib]!}n%m IgécR sgz%OAb 8 r&aRUE188EA contact
e rei,on 0 e
Hobepee Probe 49 the g marhi ahstiredieg %t % 1&%@ gyigpnductor

ussubgtrithmagrhmwemaﬂ:ablyonﬁdasaapar at us | s illustrated in

det ai—llere %) J)bvuilis E)rpeps %ﬂl’l:edci‘n tl%e art | R e TRt éﬁgg Parcgi?@ial substrate

probe Fod PRcludi ng a sacrificra .
i sarpl the &amation héthelpgotm ©n the7saprifleinbsubsisate hrpvaverselyc@ried out.

13, RefRPRNd toTA6 '1% thé AkingPRRE 584 & dﬂ%@@ on%’é:ﬁ d ortlons 212 of

6 |nch si |1 con wafer, |1 s patterne

e digs R40 thap prstrositioneshin %rydlﬁfﬁ@eteélgectlaﬂs R @ﬁmge plate 200. The
pr p@sﬂl §i, unit ZﬂOé}iulsl{iE% the AKME plat€L20 tovdgﬁ% ﬂl@{aﬁgﬂh Rgit 230 to secure the
nodul es e sacrifici ubst rat e
SrBRRE BlaP2 e SEndaryons A P THbEE Hibolleytdiare sequentally
t hplaced on the fixing plate 220 that is located on the jigs 210.

In step S310, any one among the aligned probe modules 110a is fixed as a reference

probe module. In step S320, the rest of the probe modules 110a are aligned with
respect to the reference probe module to form a probe module assembly 110. In step
S330, the probe module assembly 110 is fixed to the fixing plate 220.



cut to conplete the probe nodul es 110a. The probe
nodul es 110a nmay have various sizes and shapes such as

w@2@olyyonal shape, a circul ar shape, etc. ThePCUKRG06/002906

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

the sacrificial substrate 110b may be carried out
using a dicing saw. [72] Each of the probe nodul es
110aSpasficllymalskeps$340, ssshbivatin FIE. I(f ¢Heevaotghi liegpplidd o a probe

oot 1 5ahateat LOBE Runate VECHR ShIE b AR i, 102
as s e@bordinatchposgianb ef thequble meétda‘bl I;Oamaglolahmed hsiug a guomscope
1 L o0 8RR ANl F1cP | RS ofHF (RISEADICY oS adule, are

res u cont act et
t h@omcb@@redﬁgemh@dcqw ipaLy P%%tl‘@ﬁs wh@a cegresnead t%bwn@s @f a probe

?L%@Sﬁ&m e n§ﬂfé?{r61fx‘:tsrﬁodfeé’s Dol emarerzgln)s/ i 1.l ed

int reaﬁte *ﬂé‘]ﬁ b3 the Yrenistay 22 rnd e BEOS GoRd o e aligning

anﬁimt PO zf_ll:gnrfhé prabe afodutes 10000 ﬁlec‘r“l’xmg'lpla&mﬂlvfutlcteapect to the
ﬁ%éri p{r b5 E)gl}/lg rtﬁ&ﬁ%}( fth G 3 e%i‘l(fbe Ill chl sg%rgﬁlgthg f*l%ther the

e TIrXimn ace
P oaltgrmmt ofithe @fotlehnoqm@sl 194 s Qallmd Qut @nfb@sqondl@nesjlm WIthh the

f o cugfnflg ?;?f&i td! 'tHeSPi‘%B@fﬁ%ﬂtﬂQ% 0] tﬂﬁ‘ﬁgh Fﬂeasta@m?rg (ﬁoleIQQSa of the

es t I XIN toward
t h@mag %@m% uﬁh%ﬂrm@ tlil?oV@&%l@ﬂ&amﬁ@dﬁ@ Q}erﬁggmdaﬁr@bgwdules 110a
t Oont iR fﬁdil@é?ﬁlﬁﬁ POrthrioasls th%]v%tc%u-fﬂ ]90]@5 oPE vf[ﬁfhlisgg (f)'lilgdﬁ@)tnnnumcatlon
ar e. uentil a C n e | n at e a
Vi B iR ik 2 G T8 oSt oSl 1B * 5157 Sone

anonildrémyenlin giepsS300dnd SB30uthe yadibfdagiopvé 23enh walsiclathe vacuum

r eﬂ(ﬁé %g%gs gﬁi(gﬁﬂng rl(gnsa4s o BhI %tﬁ)gtacg Q'ga PF@E p?%betrﬂgdule 110a
r eWeth é%@ectm Hisevagein thereby %Hnlﬁ wcpinghibe mlreoch@@el&ﬁa y

110. REfRrS tB @3 97, ih |§f%p %3260 echgﬁ%le@ afd ?i?(gép bobd %Q)d'ufe assembly

fixed to t i ng plate 22Q. peC| |caIIy
st b}Y) isdaagle ggo grxbeaﬁing APRATEUS. féereatt%% YR plAts 74V érﬁjp"th gEpbe
t omadle abembdy Ul Bfidela thelfitiag platd 220 iikingdths Hixivgy whid 240 are

© o gpisdiorh U6 B A6 TR il 220 atd e B3RS pspeppty 110
a aedthandoaded ifitodhe béralimp appatatus Thé vacwndulines24P1dahe fixing unit 240
eXfs R\hsifeﬁéd {dggtch%g?vgh %ﬁxﬁ% gﬁ‘?e Md\/\ﬁe @{?‘Be %‘ﬁﬁﬂ: atsg’eénbly 110 to

pre etermne I nate p

t omBimAIR therfixed staspal he prabeanedule asserably 140; Blmrefgrq, He vacuum is
Pr eiRiniBElly f5plibd @@the[p?&]e hi6dfte aJSBﬁbg ol dilrf‘ﬁg rthezﬁr%cesﬁ ewhich

b b
i T B 220 ARG tha IS E Rgeile SSemblyal Hhare ranslpsohipto the

pl bérlid24ppatatds. r espect to the reference probe nodul e,

t her f.or N .

Fur t ﬁgf”erru%%té) n’rren eB%ﬁS{qug Bﬁ)ggzéoﬁfgpu Ssem 1@{ 6 10 i1s8bonded to the
capiobe dubstratemﬁ)aéw achwmdingi precsss. Patieiutanlyt the saqd“msulsstrate 112 of
apf?lle ?(Sjoetrﬁo&d'f@ aﬁéﬂ?ﬁf mody E&:ﬁre@l]tg 3 cilﬁéko E‘iﬁg r{.{)%(;b%s Y& Hf‘ﬂﬁb probe

23 5a of I"XI ng .
vatedwleiasserpby | Hhare éhgll*fél with @@@&Hms 0196 ofhearele Slli?staat% /h02. The
mﬁroﬁés?(l 1mgar@k1ﬂ:heaoa&éa folth®bethpd 101 vaﬁuuhm hol es 22|2
I C cati.on t he um
oo et ol Bt %}%ﬁi‘rﬁﬁhﬁu’&baﬂ%@he pepeORGE gty be Siul-
st mpmlﬁB/Zﬁ)miadi tod3h8 Bumph &04/ af the prabecobstral2 0. n \Nhl ch
the ﬁ@fém to FIG. 19, in step S360, the sacrificial substrate 112 is then removed
from the probe module assembly 110 by an etching process to complete the probe card
100.

According to this example embodiment, the probe card having a large area is man-



hol e 222 is positioned functions as to enlarge a
contact area of the probe nodule 110a with respect to

W@ b@70210um thereby firmy securing the probePCDERR@S/002906

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]
[94]

110a. [80] Referring to FIG 17, in step S340, the
aligned and fixed probe nodul e assenbly 110 is | oaded
I Nnifactarddonithotd new pad aﬂdiﬁondﬂgmessbh end hew a@lpmaﬁte 220

d th b dul fi he f]
o1 BB B8P L RLIRG e Dty sial deshGy b phitcs ora
t hmnpicgldmwr daviee foay ba gequirattly 1@l wmg thh @rqhewbd As aresult, a
Hde(ﬁa%ﬁ XSJIPHQO &t&l?lgolﬁgﬂ?d‘}%glh Lo he bondi ng

appar at us. vacuun1 I ne the TIxing unit 240

is t Fatﬁlsﬁr@pfeea 12dpeh oraposgiprebe aed miax ba gnappfacairadly simply

t hehanbRBehdRsHatfuPmARFMteasily the nBRbE! GFithe $eRfcdridue@r substrates.
state of the probe nodul e assenbly 110. Therefore, the
vacuumis continuously applied to the probe nodul e

ashedastridllA da'hﬂllﬁhe process in which the fixing
pl ate 220, an pr obe npdul e assenbly 110 are

t r anérerding tp Htecpr@swat BReRiioRga Rlwsality of e prebe megditles is j inde-
t Opdridentlyl formed. 'ﬁieQﬁo&%ﬁ@duléshﬁe m&ﬁﬂl@%ﬁé&aﬁﬁﬂm&form the probe

o 110 ki asasgfn?x e sy idile S4ERbb Pt G 423054 Btne bumps

of oft the ppobe sebstmatiu Thu g slseprobg card Bavisg adage side tmay de manufactured

Chﬁ'&{’fﬁ thE e éﬂ(;d)%]ﬁsth%gré%a%tug Qﬁggb%?&nm&i ip assendly 110

I gne the probe substrate
102. Futkerpaldiough the sizgrod ﬂtmﬂb%m@@retbecqm@ lpriges, sherspapll probe

[ 8@1})d1|ﬂ€§ 8re bdhdledb th@&lrﬁﬁso(gﬁﬁe ﬂlge‘ﬂ)e @flbsﬁﬁ% \ﬂ"ﬂﬂﬁ@ n&P dghiBment to

be SI t.aneousl d to the
f%@ E%HH%P Ht%l Eleglfls desi zme[ %glrs ﬁ@rcmnaﬁaﬂlty of the
t Opriob&molifile dssenstile maSjsﬁQmptdweds ac rificial substrate

112 t hen r quove u ass
oy ooty S B OB hkR eofl Pl Ep R o e modure
[ 8ds]sembb'ana${ lmagletalﬁOtgmpé flasnesp e agrhidic theenlectricah corpacshbetween the
a%l% rﬁ& df%ﬁ&&nﬁé&ﬁubﬁr aBR G HE Sﬁ’su)%dt hout new
d|t|o processes and new equi pnent. [ 85]
Fur t Moreovena 12rigple ormptr prabe erid aayhsdnanufactiued by simmly changing

el getappsiatus aﬁtﬂblaﬁb&aslﬁg tHeShu@ibed oﬁ@i@s@ﬁﬂﬂﬁ@ﬁ&& sdBMfa%s
Qf accurately tested u3|n%{the

may

F esuHavig dRsciitpddhe Brefereed e s B E BrrSRL YT bis noted
mathabmodificatbas add vhd&jonkan bemade By parsdiid-skilled im theranr i@ light of
pr b n L{mpl ' t '
apglg %g{}\‘ab; tg% S, ﬁllgr@r féég(g‘:é &](y f)% ﬁnciystﬁ%cmﬂay (%h%Fgél%eﬂgbe Bgde in the
s epart e ananbodimens f ithet preseng @W]:ntmmdhsxkpsed iwhich is within the scope and
AP s of fhteMn'{'e%ﬁ})n o6aLdb the @psﬂ&dm&%@ nt invention,

a plurality of e probe I's inde pendently

formed. The probe nodul es are nmutual Iy aligned and

fixed to formthe probe nodul e assenbly. The probe

nodul e assenbly is sinmultaneously bonded to the bunps

of the probe substrate. Thus, the probe card having a

| arge size may be manufactured

10



usi ng the nmethod and the apparatus of the present

invention. [89] Further, although the size of the
wWee@be2wabst rat e beconmes | arger, the small pr oPEI/KR2006/002906

nodul es are bonded to the bunps of the probe substrate

wi t hout new equi pnent to formthe probe nodul e

assenbly having a desire ' Thus, the

compatibility of the prophilmpe asserrbly may be

[1] inpr Ovmnetﬁ&%frﬁh&{dfkﬁﬁﬁﬂg@ rob@%arﬂ”@dﬂl rR‘i ye nodul es

have good fl at r obe
may haRfEPYIER Qgﬁlitt)f ?faRrH Hﬂg? that lélgﬂlﬁ? a Sfl(ﬂ‘gs cial subsy trate and
el ect rprobés @Dﬂhb@ﬁdrﬁiciﬂtsﬂ%&ﬁtet he probes and ch| ps of

Nor covBp il 56 b S By PEiRTOR R oyt ssembly having a
manuf adesireésizésyandi npl y changi ng t he apparatus and/ or

[ ncre ubstrates.
(03] ik i PGP Rloale Sbaf B £GRBLEMAIraR 2" 7 Fhe
[2]1 presenthq metad obglaim, Wberﬁmmaparwatﬂlwbp mogales gempriges: forming
var i at ihepotfed bn B diBﬂﬁmEVsuBﬁfa‘i@rh‘ﬁdSk' Iled in the art
in light . of the gbéa\ri ac |bsthereforeto be
under sTHERE the secrilf é'él%“ﬁ‘?&sl %Iqu %t he particul ar
[3]1 enbodi Tenethbd ofielajn é swhereinprepuringriheiprobe anddleshomprises:

W t hi neugﬁg%/&]%gg&fiacnaq g&gra%olaﬁdt of the invention

outlin arms. [93] [94]Cains [1] A
met hodfoglffnngsth@:pmb@mm thy cat sacobeiat subdtratesnpr i si ng:

[4] Prepar TROmathBl f lairh ¥, %ereanB@ pFIbE I fR8Embl P@lﬁé‘gglré\llar plate
sacrificial substrate and pr obes on the sacrificial

subst r #2ge ofPRlxeeRpl BlatesieRgy t he probe nodul es to form

[5] a prob®hémeitod ofskan| whéein a’ﬁﬁclﬁn? @5 ot Mbd@le assethbly to the
attachi ngew);r robe nodul e assenbly to a probe

subst r BPEC SYOSIACOMBISesoq of claim 1, wherein
pr epar fongirntghmmpsaingherpabbk esbstratepr i ses: forni ng the

probesg %4g@%%%cdﬂtﬁéﬁhﬁbssaﬂﬁ5trate and cutting the

sacrifici Strate the probes. [3] The
met hodb@rding the kpmps %@P@I@eﬁ)r eparing the probe nodul es

[6] CONPr i PRSmethel oF BRlith 1 Caffd GlthdHisd @k p?éﬂé%ﬁ&ﬁﬂ@assé’fﬁgly to the probe
formn theﬁ,&i}nges on the cut SaCI‘IfICh bstrates

[4] Th Dbsigst ¢t Compriging remAwingithe sapRtic FSttul e

[71 assenbThe Mmathod of thatmill awhaiemt the Sdvaifieiad Eutistrﬁl@cysgrpﬁéés a silicon
plate sh 5 od of .claim1
Bt oA Eib R prstl Sy Corbiisih i Bty o primed crcui
subst rbaaed. con'pr i ses: forming bunps on the probe

[8] Su bstr gtfethod of manufacturing a probe card, comprising:

preparing a plurality of probe modules that include a sacrificial substrate and
probes on the sacrificial substrate;
positioning the probe modules on a jig;
mutually aligning the probe modules;
fixing the aligned probe modules to form a probe module assembly;
loading the probe module assembly into a bonding apparatus; and
simultaneously bonding probes of the probe module assembly to bumps of a
probe substrate.
9] The method of claim 8, wherein the probe modules are fixed using vacuum.
[10] The method of claim 8, before fixing the probe modules, further comprising

fixing any one among the probe modules as a reference probe module.
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formng a paste on the bunps; and bondi ng the bunps to
the probes. [6] The nethod of claiml1l, after attaching
W@ b@7p20be nodul e assenbly to the probe subst rB€EKR2006/002906

further conprising renoving the sacrificial substrate.
[7] The method of claim1l, wherein the sacrificial

[11] su BSt I Theememhidh of §Em 8, whéremdbading ?He prolst thbdulp ﬁ@bﬂlblydcomprises:
substrat.e conprjses .a space.transf.orner or.a..printe
ci roui DXB8ARPrOPETOUTE RSB o Tke B BEE pr obe
card, spaptingihegropr mpdule agpembly andethe fiyingfplase fioen the jig; and
nodul e ' 'bﬂﬂ@: L C r Ahd :
pr obesaglt#n?%eghggérl |g§?1§?f({sl;ﬁk%ﬂug% %S;§&g§)1 ia?lpgl}n ﬁgn% ngte into the
probe PRAGINEAPPBALES- j i g; nutual Iy aligning the probe

[12] rmdgl e%ed ﬁllle?hbﬂ @f E%g? 8l A@%gn&hg?ﬂé p‘f@ﬁ’é&'bts $he lfjhnlﬁ;%f farther
probe nodul e asse ; 1 oadin e probe ule...
b s s embfQMBTRg CISBR fie sacial Uptale Bamoyahesarifisial sybstrate
bondi nfyortbdpmbeinddok gesemitdynodul e assenbly to bunps

of ap S rage. . The hod of clajim8,
131 her of ARARRARS K itk orPBe 880, @miPieluim (101
The mea base phte;cl ai m 8, before fixing the probe

modul eﬁgééﬁgwgﬁt&qﬂpgﬁ{epg fixing any one anmong the

probe les as a reference probhe nodul e.[11] The
nmet hoda Bxingplatelefachably rasiionedian s itgie probe nodul e
?s se rr?#ryalrgmglr ﬁrtﬁteﬁ)'r ]{rfuitﬁr?lll_’;}gi_ligﬂiﬁg @Edﬂée?éﬂiﬂ’ébl_ (ﬁl tB6 SiRitpl plate; and
oafixin e.Q e.jig; separ n r ohe
rodul o2 HEBiefoniting e atienfdhproBF Hogules dh i Hateang
[14] si nmul t @mecappatayud afathimgl 3, kherinothe jigdas h steppakpdatiyn fordupporting

the fixiLng.: into the bondi ng apparatus. [12] The
met hod%g?ﬁé’fga@%ﬁ%& after bonding the probes to the

[15]1 bunps, Theanpaeatuscafrabains]3n syherearhiba dixingeplatg des vaciugl holes for
subst r gyih O vARIRYV® thd'probaplddhiles! al substrate fromthe
probe nodul e assenbly. [13] An_apparatus for )

[16] nanuf atRgFRPAGLS ﬁ%@ 1c4a Wg,efeb‘b‘ili‘ﬁ #f@&@ateéumgowgﬁeé;a vacuum
3 ji ghgxlolaeeeﬁh \Ol!ﬁcl_ﬁﬁ%wgaaﬁlﬁnmﬁﬁti_@posﬁtiéﬂe&i :n_g plate

et ac osi ticoned on the. an_aligning unit, for

071 5 Gl ToF SheRiilis of 2 G 0% B Rng uph g bt
and a posxtiong onie befse platé corregperengtioi three domersad thefixing plate.
to thepfiXx] .| iJn 13,

[18] Thd éﬁjﬂalugé ﬁgcgalm 1334]wh€$2:§- ﬁ@%ﬂg@ﬁgﬁnﬂfcoﬁkﬁéé@

wherein t a stepped port or supporting
the fiabedy:pl ate.

a fixing bar movably arranged over the body;

an X-axis bar provided with the body to move the fixing bar along an X-axis
direction;

a Y-axis bar provided with the body to move the fixing bar along a Y-axis
direction; and

a 0-axis bar provided with the body to rotate the fixing bar with respect to a 0-
axis.

[19] The apparatus of claim 18, wherein the fixing bar has an “L.” shape and vacuum
holes for applying vacuum to the probe modules are formed through an inner
face of the fixing bar.

[20] The apparatus of claim 13, wherein the fixing unit comprises a vacuum line
placed beneath the fixing plate to apply vacuum to the probe modules.

[21] The apparatus of claim 13, further comprising a pushing unit mounted on the

base plate to push a comer of the fixing plate toward a central portion of the base

12



[15] The apparatus of claim 13, wherein the fixing

pl at e has vacuum hol es for applying vacuumto the
w@e@be2wodul es. [ 16] The apparat us of clai m 15PCTHRBR@61002906

the fixing plate further conprises a vacuum groove in

whi ch the vacuum hole is positioned. [17] The

appar aplae. of cIain113 wherein the aligning unit is

arrang at thre s on.the base te.
221 corr esﬁg%%ﬁpﬁbat‘f Pt a}“é‘ 1 ?‘ﬁré’F%thSP“?}H‘ég ’f‘?‘xF" PPt e.
[ 18] Tmbocbfiwl@ajgroofle cI aim 13, wherein the aligning

U CARED o008 10 ) e a1

nove tHECTEW i@&ﬁglesavela figing mltlkn&saf He god athe grpove
Y-axis bar provided with the body to nove the fixing
bar along a Y-axis direction; and a g-axis bar
provided with the body to rotate the fixing bar with
respect to a g- axis. [19] The apparatus of claim 18,
wherein the fixing bar has an "L" shape and vacuum

hol es for applying vacuumto the probe nodul es are
formed through an inner face of the fixing bar. [20]
The apparatus of claim 13, wherein the fixing unit
conprises a vacuum line placed beneath the fixing
plate to apply vacuumto the probe nodules. [21] The
apparatus of claim 13, further conprising a pushing
unit nounted on the base plate to push a corner of the
fixing plate toward a central portion of the

basepl ate. [22] The apparatus of claim 21, wherein the
pushing unit conprises: a body having a groove; a rod
novably inserted in the groove to push the fixing
plate; and a screw for selectively fixing positions of
the rod in the groove.
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