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invention relates to a nmethod of nmanufacturing a probe

card including a sensing probe, the probe card, and a

system for inspecting the probe card. Mre p ar
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(6] Also, a constant planarity of the silicon wafer disposed on the wafer chuck must be
always maintained in order to bring the probe tips into precise contact with the cor-
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Di scl osure of Invention Technical Problem[8] The
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[13] The second passivation pattern may be formed such that a longitudinal edge of the

first openings is aligned with one side of the first trench.



I nspection and sensing probes: formng a third
passi vati on pattern having a second openi ng exposing
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the sensing probe. The sensing probe nay be bonded to
the nmulti-layer circuit boardusing a laser. [20] In
wo aoobloes3senbodi ments of the present invention, PET/EBR20S604371
of form ng a probe card includes: form ng an
i nspection probe for electri cal inspection and a
sensi ng probe for sensing planarity on a sacrificial
substrate, each of the inspection and sensing probes
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t hat E(ﬁ?d t%tsg%E ) gle %theP Hﬁi d? ‘rﬂ{e Ea %ﬁ)e %@%ﬁg&‘ﬁ%ﬁ isod?odg%t into contact

br oug Into contact wth g%lg ] ectl ng

por t i Bt & elHEcRTng )?8@88 g hﬁn F’@F?ﬁsﬁéﬁeqe?%}ned level, wherein

wher ethebtme bindet iibe skedint @rdbh és t_melaerl th the dpeal psyjecting portion.
[57h i cker InlodRp eltﬂhgdlﬁl&gﬁ q}lle 3%55%1%&1{1{ QhsRALS A Q! 5t gjrec{efe%mle@ portion of the

ot er enbodi nent e sensing unit_1s in

pr edenBHinpY¥rs girget bopghnear the Hspgwp Propays seryipE it m%%}fl@a contact
near dehernEpLcikisaopsraeptitdlens@tsoupgt it dontabiolitdh REmi-

a co ”éo%gﬁcéﬁr‘%g&? 91;{1% t“%eﬁ’ & o1y %y?c\?mé%% %Sp%de%nf%@d RRE cal

sensor ) % cont ac sem conduct or test
(i p whiertitl hetheprrehedeaenss of e pawnEinfitnied 4 Roka card ipgjection system

I'n stintluddstig pllaeé cRIBRIIRNE frubflaydiQiPEiESRAL hdvinsesit lof)fm)re
Ian g{ Sb%ngc 1011 ter nf’nt%fes %it:clelovrfnrg %%e:rrga?ef[ec 8%?%%%1% ,\e}uuﬁ{ gglesgose on the
mor e mnw@@@ fepmingls pﬁthan@tlﬁ%/@wmurﬁéowt aqaphlever-type inspection
el ect ;srblls@lhavﬁiggrtﬂk Sype Bbﬁﬂ??oﬁibﬁ mﬁ %91§Jer Qikficher 6&%11@ of theMar-type
termnals o

cant | PaUeR R eroptecity B st Tyt B5° sisditpopgg. and a o
beam putien atachedrio apper seiacé atibe otheand o g hgim phision and configured
bar - t yRenRE&APaOf § ée%ﬁc&l@héi@r drh ﬁegs@ret R absk!ﬁ@ngolimttd&ﬁﬁgured to
nultl-l%elreng Qb boardb ortion attach

to a Bt “¥ur SPPEHE BFH%ﬁPeCé’r‘?B “the’He ?’hrecewmg an

por t i dertiagatisigoh torgrsp@ditggo denewt of the @&{seofeda)y the sensing unit, and

sem ¢ ﬁﬁ%’fhe GoHsBy RYeIRE BRI Gith %@%d@teﬁﬁiﬂ@d 08 18 o control the
configured to



sense a |level of an OD applied to the inspection

probe; a controller receiving an electrical signa
weonsessendi ng to the level of the OD sensed bPCT/E®2005/004371

sensing unit, and conparing the sensed | evel of the OD

with a predetern1ned QD level &0 control thesysten an

i nspection device driving unit controlling an

operation of an inspection device under the control of

the controller; and a display unit the OD |evel

accor t@ﬂl 5191ngpe99(§}{ clieQ/ ce %hgirﬂg Iuni‘? t:or{tll&ﬁl %%Htoﬁga 1&{ of a[1 %%bec‘uon

The probe card inspection sy stem may_ furt I ncl ud
an al $MiERY elﬁrﬁlietcoﬁgﬂé%fgtel N (s) %H‘Fr aﬂngﬁﬁl}% ay wait the PD level' according to
I esponsmubbsigraboftbatannbllai gnal of the controller. [30]
e se
[%5[]‘ i ﬂgie'}%%%ggh 1%%%&5 dngsgsc‘te(? ﬁ Pyrf%ﬂbg 1&%@? E‘n §ﬁ%'§6ghﬁ‘iﬁ éeneratm g
cont a¥ta %tmo&a%ﬂ%lﬁngasaow tQ His Cglétfﬁl gAY € fhﬁrcoﬁtﬁ? - [32]
[30he senBhengndiy ﬁmtrmyhpnmlawdm@ 2O @pdratt@ t’rsmrthe ﬁspectlon probe.

hessurf s r
Hvant apsona ey S B acﬁ\%%% 7 Ra ot she Bhcondpeor e
[Fnuf acthsrsergng Wet (payob & @Dnita\%qeuwrr?gpr@ﬂﬁéresﬁ@ﬁ@r Plgn 0ptlca1
probesenddie sensing probe is separately formed on a
rCU|t board in an MEMS net hod used for an inspection
pgobe for inspecting an inspection pad of a
sem cAddantageoss\Effectsand i s configured to sense the
er dr j S
NER & NGRS BBl AR ARRBE Gy Rud AR R ning
sensePPPfe U5 SaRta1E RIYOeGH sappEtedy for@%orvwlﬁnt\hpwﬁ ip g MEMS method
to thﬂa@ﬁ@bﬁn&pﬂﬁonﬁﬁﬁ@ﬁﬁhﬂ@&ymghﬂﬁmpaﬁp@p&hﬁmsammﬁﬁa&mr

can b(?ev cfefein(c‘ihse cpotnh% rgg [0 &h nggebm[e? ﬁleeAJbO'ﬁ;} of ?{éfqr%r gpprl%dtto a silicon

t he probe acture

i nf or Yi#fel Y_vmh %\b@bb’ inlegraep S@Tllct)llifbw}ﬁ’r ddyacesnd éeepnisythe planarity of the
sensi mgcolar\@l@@ vathdeoOUb te Ip@ou@lcmaAbéoydlﬁglytth@mgpdctl@o}srocess can be
waf er yn q respect. to the probe card is store

Fepfibion Iy, AN rrnedI
noni toring-termnal such as a PC so that the next

[iﬁ},e r at 04\15@ arcardieg thige probe edtd aPnefiacruyst & dre abpve method, information
i nf or yBRkLi @O ODAS tkOF b\ @hed b9 mhetg@ﬂseﬁge;&fa&r ahd about the plananty of the

f t t
e e B SRR Pl s R R b mbE S ital such as o
Cons elfuemthkithe néxe opaiof Giotuse tha gtoesldfQIR pechplynagiggninfemation. Ac-
enhanGg@nell %]un@éde?sfaryqﬁéﬁlﬂcﬁﬁ‘ﬂng ﬁ}r&gsstcléh?b@ﬁr@W/n%Sto [“e%IZJte the

FIG 1 is a secti view illustrati

et BT RGPS P BB R iRy RS R AE pghutacturing
(0D «aasnaygapbobasedor di ng to an enbodi nent of the
[Fgjesent invention. [38] FIG 2 is a sectional view
|IIustrat|ng anot her nmet hod of manufacturing the

pr obeBrigf Daseription ebthePrawingss a schematic view of a

sy st em gy 1 iNsReGIdaNdew hlﬁlsﬁ*ﬁ Hahsh mmﬁh%tu%gﬁi pR¥e card

the rﬁ%&ﬂ&%& arll !)\lfelfl %1}*1\53 sensmg probe accorgmg to an embodiment of the present
invention.
[38] FIG. 2 is a sectional view illustrating another method of manufacturing the probes
of FIG. 1.
[39] FIG. 3 is a schematic view of a system for inspecting the probe card manufactured
by the methods illustrated in FIG. 1 and 2.
[40] FIG. 4 is a sectional view illustrating a method of manufacturing a probe card

including an OD sensing probe according to another embodiment of the present

invention.



[40] FIG 4 is a sectional view illustrating a nethod

of manufacturing a probe card including an OD sensing
w@e@bo6sssTor di ng to anot her enbodi ment of the PCEERR2105/004371

invention.[41] FIG 5 is a sectional viewillustrating

anot her met hod of manufacturing the probes of FIG 4.

[42] FIG 6 is a schematic view of a system for

i nspecting the probe card nmanufactured by the nethods

illustrated in FIG 4 and 5. [43] FIG 7 is a

[pgeti ongl, 3'isea'\éeui&u%wtumgaﬁlgﬁgtﬁa&%aﬁomiﬁ%%hg the probes

a probe_ card 1 ncluding an OD sensi ng probe accordin

to a tdi¥nedr enbodi ment of the present invention. [44]

(G 8 FI&. & isechéronal viaw efm dyklennstor it pengngthe plobe cargidaodfactured

of_MHhaGkHblNBul %R oRES fli s G 7. [45] FIG 9 is

a schematic view of a systemtor inspecting the probe

[B3Ar d malflGr Adt Liveedongyvien éﬂ%ﬁtﬁwsm‘?thwffsftmwgaemﬁg Eprgbe pard

and 8inclpdif afrOB. sedding Srobe seoidingnab fivthenerhbddiraédt at the @redent

met hod of. panufacturing a probe card including an CD

sensi ng probe according to a still further enbodi nent

(4% t he 8 &g sectiRnahyipwallusfratg appiger mathedsofzmapafpstaging ¢he probes

Vi ew 6fFI@. system for i nspecting the probe card

Fey it 85 P¥nd M BiEROE Selib FBEuIdes hgs i rgyectires

of meuthatetheilngugrandip &G arandidacl udi ng an OD sensi ng

[49]0be 1 (5Y N0lisnGett@ndl WSV ilfudidiher rehRdic ﬂﬁiﬂﬁfa_@tﬁriﬁ@@probe card

presen

t. i.nvention. .J49] . FIG 13 is chemati G. Vi f
B oy <PemiRg 7 DhORuspd Rbot teeorgiigh S ot BRETR Qb i prsen
the mevéntdni |l ustrated in FIG 12. [50] FIG 14 is a
[vijew i | fgst 1 atd QBeric KvsENSl 8mAGARGeaf b B8 ¢4fd manufactured
anot erhen‘o di rﬁfnt to%. t]ﬂ (gesent invention. [51] FIG
15 i s2ahG metof g ég ds and dummy pads fornmed
(4% a walfler 17 i ssectivnal ey iltustriseg ranativelch f ienafaprotga probe card
Fgr d. inLlﬁgiLg Be®D Mﬁﬁg f;lgf)e zg‘_%{)lrd}ﬂgqg a?ek_tfmtt}_lfb? emBYGREAQI the present

t
3] In the follow ng detail ed desCriptions about the
enbod"HBWC, of the present invention, probes for
[49spect kg 13 e sshabzic ofewaofpagsten far ingketingaheprobnrandhhynufactured

cal | @B e PSR ERLI-QB Rréep.and probes for sensing an
over drive ZSj\}?ai‘z\i,generat_e duri n% the inspection of the

[Fd or BHCpilhRaryiey g sp&ibiensipe PrRBARGAIGNERPYbeTa
sensi émpadinxdne of thefesdrt @vediidns a sectional view
51' | ust I‘% 093 IRL thg'[HR{n l'gnﬁgﬁlllﬂﬁ{ . d?‘fo%@cﬁ(ﬁl @Efgr in such a
[ | Acl udi ng an %D sensi ng é:i%%e accor glq)%g to the 2gest
node BHbBPE Fthedio & pad&ent i nventi on.
[52]
Best Mode for Carrying Out the Invention
[53] In the following detailed descriptions about the embodiments of the present
invention, probes for inspecting the state of a pad on a wafer are commonly called an
inspection probe, and probes for sensing an over drive (OD) generated during the
inspection of the pad or a planarity of the wafer are commonly called a sensing probe.
[54] FIG. 1 is a sectional view illustrating a method of manufacturing a probe card
including an OD sensing probe according to the best mode embodiment of the present
invention.
[55] Referring to FIG. 1(a), a passivation layer (not illustrated) made of an oxide layer is
formed on a sacrificial substrate 5 made of a silicon material with a predetermined

direction such as (1 0 0).



[55] Referring to FIG 1| (a), a passivation |layer (not
illustrated) made of an oxide layer is forned on a

W@ aw6i068388 al substrate 5 nmade of a silicon nmatPCT/&R2005/004371
with a predeterm ned direction such as ( 1 0 0).[56]
Thereafter, a photoresist is cbated on the sacrificial
substrate 5 on which the passivation | ayer has been
formed, and a photolighography process for exposure
and devel opnent and an oxi de | ayer etching process are

[&gauent ’f}%lréa}’tag t§ E)&A&Blgﬁg[ it Qo AT thd LSk RASTHYALi Uk which the

patterns 2 th [l be used as an etch mask in an

et chi FR§S 98 &8 hagibesn Tgpmed; B @ phofoliehpggpiyresees fof pyppsure and
a wetdestiohinag apd acexde apd eahingipr@otsropiequeitiyllepartuirme to form
Pr OCES3¢ I?ag Svarfoll #%ﬁsaizéh%t vﬁﬁrbfe QLR o Bich %atﬂ? ﬁe%ll:e%&gng process later

passi vation patterns ereby formng a

corredponding to a tip of a probe on the sacrificial

[BUbst r ak&eding [SBIG. Tiata Wwa etchlngpooigds an0tn whibstsiplcalre ekchifg process
the d ' - rm f . . ' )

Fir st asiiayl BT LR b ol But ERS AR S, dlEey forming
wet efdish AT PPEERSo pEPOHR RiORS O Hie|sasificrad pbktrate 5.

[389r L es pngad isng]gi)agmﬁbt anﬁtra@d tol tﬁ@d@fv_iﬂgb,ghé foﬂnﬁh% of the trench using the

probe.a ertor n - ni sat r opl [ t.chin

pr ocelSr s kRIS URuRT R PR e LA BNk s s

t r encthalb@y rerpheadespgndieg @ ead porgon pf b tip pf thi grobe pndgperforming

the phebRsdRYicRRy EORIAE Prok&s Y@ddepSths RNEW wefdlch as a

[ ne anﬂgea gli/‘r ag'dc acgordirgggtot oee}n eoéhapg %fi t? e probe may be
I'rst p SPUAHY ?PB:S?‘iregP% CtoHheeng b ’SPrOBﬁépé’g’ p Y
et chi flegmgst ip veseusiskapgs, dedpastarcone indgt myvimig, yradmgso thashape of the
as a fdblakGl ok PoMInd 2868 b¥iSoroBRt B EBhiRY ploBisEls ILE BEfh etching
called a BosE gro‘@gs? %60] Referri nﬁ. tﬁg E G Isﬁscc) & Bosh

wet el BHEhYCP AoR BRI RPFBACHETOP SCHEROT ) PrRsepicpliqd a Bos
passimatdson patterns 2. Referring to FIG |(d), a

§)‘]’Ut t erRé’fgmfﬁfg QEeRS 1{c§, a%t%@ﬁfﬁ@%r&c@ssﬁ@ﬁéﬁonﬂéﬁ Iot}gmove the first
sacrificial Substrate 5, a %ﬁ& | ayer 10 of, for
exanphasS Ve pateriscy Refeig PSP ngdad SRPUEHRGPIORESE fgperformed to
subs efguenin e siciifigalpobeesss, ap&il]layRel @of; forgxdropl&loGpper (Cu)
I (e), fuﬁctmﬂglg%g GSéedilin b sﬁ%&&qw&iﬁéﬁo&géu' ting _
structure, and an exposure and devel opnent @Locess is

[@ér f or nRdeige fQF - &C ’é’d%lﬁt?“‘ﬁ%@icﬁ?fg?q %thﬁ sspitipg strucgure, and an
havi ngkppatrd¢ ardnlesgamaant piocess tidyerfohaqies fain 4 deeosigakdiaiion patterns

of su -l [ j

or oo ERpdEEUR Pl i REREEL! AP Ry BORER g an
suppoftPepdR bR and yeesifigRiehse REreRB{AMinggPEET SPasgS for forming the
pr ocesippor} Bajns Be fite subsegudnd nietaCdegofitipg p@caonduct i ve

teri | S it ' LAt N
s TR A L ST Bl e
15, atbdces eproatrhthiorgh thsregsng Pass afipiepali@ing d > aing Rdrna@gation process
mechainti@ding Eehérﬁibz:ﬂ ﬁh@:oﬁeﬁ&@) pRsh@g @MP@&O@&S@,Q@&%baCk process, and a
A g TR e
Cons lgenspaueytly. theanspagipadrebeOppatstes 2 hednh portiie 30gand @i portion
po [ L i %U;]b f3181@ed81ﬂ d b@ctl}_t with glgrbbir@ @g&t@ﬁ 2006R®Me kéhsg kpas?b% 222 includes a
W e peam por 0 e, sensi,ng..pr.one .
et g ST s € o oS 2aaHaS i e FiBia5h orion 220
[630r med Aleraatiyeldy theiinshectine ptoba A9 it the eamsi@ arobp 82 may be formed
Al 't er R@tdl M@kdical NPof MPPAGST RIVIPIRER AR adhYsitdl Qa8 08 Rion
pr obe(P%/%)mag/ be. ftorc{quh Lati
process, instead of the plating process.

[64] Referring to FIG. 1(g), third passivation patterns 25 are formed on the resulting

structure such that it has a pattern space with the shape of the section of a signal



using a chem cal vapor deposition (CVD) process or a
physi cal vapor deposition (PVD) process, instead of
W0 b@ofbssss ng process. [64] Referring to FIG | Pgi/KR2005/004371
third passivation patterns 25 are formed on the
resulting structure such that 9t has a pattern space
Wi th the shape of the section of a signal projecting
portion, on a partial upper surface of the beam
portion 22a corresponding to the tip portion 22b,
ther Xegtﬂ{ggﬂo%n 01*?'92;&11%&& sQHaJeQﬁ tﬂe%gﬂl?QHﬁ)HQZac'éd}l% onding to

proj ecti.ng portion ubsequent. netal depositin
pr oc ¥ tiP RPN Relt. dher gy doRTing 1 epac payjion Lor Esmiigps yignal projecting
mat erpeatior tyy @epdseduent dwyalplepdsiting praito. t he space

[(%g rel nRgfgﬁiqggo pﬁ \fﬁlﬁ n Jonguctnb%; ﬁlqteﬂ‘:i’lsisc' Hé/p%gllte%%ly%ﬁttng 5:83 the space

ere% ormng he s %
[ 66] IF%‘F@T hegviendhe third yasmaatmpag@reh; ety demring ge signal
perfoprbﬁdlﬂgq)ortejmm t he second passivation patterns 15

[({%@ d th eR(% %‘mg t(pﬁl%is I1 gﬁglv&%@ et@ﬁh% Elro@t?ss fsﬁjerf%lqggd tg?gnt%vre thkecond

FI G porti eam por
20a al??émml@n@ﬁttqmﬁelﬁ 39d leecthird pasai el icgase iRy 2or obes 20

[@md 22 Mfemhg&ppm wg haype? @mip&um JBeHEead poRidds 2¢h and 22a of the
for l(IlepeCtI nan Isglslqg(p% Sles Eb ctjig ars ﬁes%ectlveﬁ%béndS 11 10 bumps 55 and 54

Referring
perfoﬁoﬁ@‘%ﬂmﬁm@rﬁiﬂ%&efﬂﬁ@llts%ﬁ3ﬁ ci al subst rate 5 and

[d81US eXRESLink REFITIIAS! (‘4 W& @tdﬁfn‘gti’)?oc%@s iapétdrned ﬁﬁ@ﬁlb%gthe sacrificial

P a BRI B b e PPt R ot BpO% 22 thereby

manuf @etpletingg prdbe cprdobes of FIG 1. In this nethod, a

[t et CAIGNY i RERSHRI ﬁ@ﬂ 11ﬂﬂtr§tﬂig5a‘ﬁt)ﬂh91pfh§th&f of rﬁ‘atrﬁmcﬁlgmg the probes
proc on.,a sacrifi

r ue or med
Dbt Ane: 6 17 % Bl Wen BEEiEE PERE S ABb S5khere G eiching process
sensi arg squebrll Perfarmith en g agriififiatiuhbtrasaih st foan en Bispeanch probe 20

pl at i) a@@&%?gsﬁroll)egzﬂﬁ rtﬁecsﬁ&ﬁgnél Qulfsgﬁthaarﬁ' a%jz?t ng process is performed

pro eCtIn ortion iI.n a esenSIn
{1 HEL R PEA RGRCHE: BHEBUT Y STRICIInE PBE 25 Fpdescrbing
eI el’retlhe smhglimpntfel €G.2, desardesoheds byintiiE. samdenoted by the same

ref er gpe& o Hﬁfﬁérglls Sandﬁ@@ngﬁoc‘rfs ablt 't%m@?%@ss&% iR BRI 1 will be
processes as In_FIG be omtted

conci %‘%‘H@%gorcf’nféf]en‘ﬁéf er r| ng to FIG 2( a) the sane
[T oC e S sSRferaing itFIE. G&y), thd @netpoodegsey asain E1@e N fad tnEd) dre performed to

form Ifohﬁ%}sh B?s%%lat\é(ﬁi aﬂpagtgmpig 1 idShat? atygﬂ{ %Jrﬁ %Qyﬁl tﬂégﬂaﬁésrbf the

spaces W t e sect ons
por t | GRS OF besen PAsEs Of fheAnsRpion epd perging pibess on dis spgiiicial
sacr i fubstiagd 5 &S tieathes for Wil dp @hEde of fn@besﬂmmbereg forinfed.

['Plﬁr ti Onfhe?écaft@lr le gt%hlngiﬁ%cgsg? e frﬂé%ﬂlsm[gn#l fllg r§9aft1toﬁ patterns 15 as

process | usin
passi wtqholﬁ%ﬂsaﬁ&lﬁr@bh@nwga@ t%msaéltl%%alr?a%smratet5h @e@ﬂsgﬁ Wwhere the beam

f or m £, tipi partidne oS @6 frispéctib@prodel Bt theb&nbandtpgREMEs of the sensing

wher e t a tip portions of the inspection
rob andwﬁﬁ)erpgénae% and t[gif portions of the sensing

obe wRefprrigg td BiGath), 4 sped larfl@ris forged on the gcrificigh subgirate 5, and a
s eed doad@dtivd thatesiaf i@ ﬁéﬁ%ﬁt&lrbyt}ﬂﬁm% @b Iitfel thehatles SaMRSh fatiBspection

nt o URE TEHARCET B PP The | nspoct | on pr obe 20 and
[THe senBéfergying toblés. 2@2), third passivation patterns 25, which has a space portion with
the shape of the section of a signal projecting portion, on a partial upper surface of a
beam portion 22a corresponding to a tip portion 22b of the sensing probe 22, are
formed on the sacrificial substrate 5 where the inspection probe 20 and the sensing

probe 22 have been formed.



[73] Referring to FIG 2(c), third passivation

patterns 25, which has a space portion with the shape
wo@boobles3gecti on of a signal projecting porti onPCDRER2005/004371

partial upper surface of a beam portion 22a

corresponding to a tip portion%22b of the sensing

probe 22, are fornmed on the sacrificial substrate 5

where the inspection probe 20 and the sensing probe 22

have been forned.[74] Referring to FIG 2(d), a

nd uct Ré‘f@r gg'i@ﬁ@b(d) S &ﬁ@&%‘v& ﬁl%emﬁ iP h%kl&ﬂ bl sz Iﬂﬁo the space

space porti formed between the third aSSIV
pat t eR%OIQfS’“n?W‘@W theghixd HﬁS&Vh@“&aﬁﬁﬁ? % ]Eﬁr?é’é’tfPlﬁIi}jng the signal
por t i phjedthg dorttdn 30her eaft er, the sanme processes as in

I i t
['FS:]]S pect "If}ge?g]eahgr 1{6%518921%8&9{1 eag gﬁﬁ%snga%qgg Ek:gperfonged to bond the
55 arﬂasmﬂqrwrﬁ@d%oaﬁl dherpansing prabeet? ©ibregs Worosﬂsed on & multi-
t hﬁr elayercoopt Biald®p, hepibplemplaric a prébd cdrd. G 3 is a
’796‘; enat IL"I% X |1seél\§cﬂ%n%10‘cﬁx%5 &1 { g f&s 1?1?}5:& %1& El%b% cr:e](.)_f? @.nufactured

rd manufacture
1 andbSchePTF‘?‘]OdRélﬂ@faﬁqdngFl(és ﬂ:|a(5123 the probe card

[IMmspect Raamag $4 EI0. BN@it PeBs card in¥pddtibn byR%ed inClul&tih tnum layer circuit

boar |n Qne.or nore onnectlog t({ QE
ne OI' more COIll’leC 10N ter qnnalf 0 hnels recelw[ng an
and Ilnes cervin er na rica

bunpsexssna |ek;9@1§@dlg@h1 mP%Mqum thfewwmpg teginalg 40; a
pl ur aprifakityQf coRMviet-6ype [nsfnééﬁ@n pSEREHEda BN h R RRESH I%Qtuﬁﬁﬁrbssed to

havi n p t 0, ¢
S confistt Bt EaBREDE iR L BRuR b RuRa S fiume 55:
bunp ®Bsingugesessimgan@Ptapgleadsd thy lmpe@n@pme@darﬂ@ m@t@ card
[ nspelgglge@ﬁbncueggg 6¢80; and a probe card inspection

vi ce 78] The nsi ng .unit ens
B obe. 205 VPG L DuBEPRPe oL angpnte bump 54
connetottheorpnhetion reainind040odt thehmulprlhyer cirapigroach ¥5¢ aikignal projecting
boar dy3Gon B BRI P5L4iE ‘ﬁb;&e’i‘ QurPRE b OPea Jr@&d@i cBitesPonding to a

partlal sur face  of beam porti.on 22a

corr e@p%‘ﬁ‘g‘?‘h%%t the SFP%“gprP‘f‘% on ABDHSEgping H&naé SR terminal 50
pr obedig®sedarch srfaensi tiigmsitigagdr coarnrieatd 3dnwhieh ficaaihe 5ignal

d' S p\%zr t‘ﬂ% é% t%ﬁ@c()a&)%uﬂfut {h@ %X@}Haf éleétﬁéﬁ? El?l@d] FLtl t)utpltﬁ@()vﬂen the

ces the snegna projecting portion 30
out pupP teﬁ%ﬂeg&%%ﬁeﬁ%{?rn%q‘ d¢¥el-cal “signal to the outside
[When t hEheGRrekmejectngepopicadidtie fommae® sueveheight 71 it Thietacts the

si gn agenﬁﬁghg&atl E&Qle@[%ttér%a% S0 if%he]f @b@geehso gféﬁet@rmlned level and

hei ght_ t It contacts e sensing S|gna onnect1 on
ter m Yigh V8- i f the OD exceeds the predeternined |evel

[80d Vi CBhevgolgrtard i@ectidnalepico be incaides: b repetler ONreGE@Ving en electrical
60 in N
si g naﬁqéﬂég%?gé n‘c‘igw:étt(g Blt legfrehgf (ﬁ% V%%@ l%/}; %%se%rslmg lug? %ﬁd t?l%l comparing
sensi Hgsaset OReyet mélh the prgs'aterpiged QP 18veh seepnion) thfefmre system; an
W th f&l!i}%ctﬁlfrﬁ(éeice dAviRg dm@ hﬁMﬁé the @rabe Rir hsptdtidn @Btitd 60 under the
e ST RERRRARE, AR, e B g Byorams o
of t heongpltignel pfche @Iltroléer&lls@daiy alpining@Bit @t spiesting gn elagm signal
OD anRuaiin@Gs tedbitebl tsfgna of ﬂ{étcbﬁ)ﬂrolﬁir 61 zl of the

un ener

| 61
7o m < Greap e oS 9 b e PR Rt S bt o e

cont rdss¢rered @1 detail with reference to FIG. 3.
[82] Referring to FIG. 3(b), when the tip portion 20b of the inspection probe 20 is
pressed by an external physical force to contact an inspection pad 1 and a further
external physical force is applied to make the OD exist within a first range cor-

responding to a predetermined interval d1, the inspection probe 20 is flexed within the



[81] The operations of the probe card and the probe

card inspection systemw || now be described in detai
wowdoi/ossster ence to FIG 3. [82] Referring to FP@V/KBeWF/004371

when the tip portion 20b of the inspection probe 20 is

pressed by an external physicdl force to contact an

i nspection pad 1 and a further external physical force

is applied to make the OD exist within a first range

cor responding to a predeterm ned interval t he

i ns peﬁh#eo(ﬁ Y Q@etgﬁ)uﬂeﬁ nftél@%ledq 'Y\fletrgfbl% ﬁlg @ér{%‘fﬁg E)f(ﬁ)fe 2§ Iﬂ%mtams a

predeterm ned Interval dl. Therefore, sin
pr obePTOEGHRIGH dispacewih EARE IO s §1ﬁ% genngeiqy terminal 50. Ac-
r espectdihgydlewseves elagrisdl gigakl icmpmedtto dre cortratienal ofxfle probe card
Ac col [ [ I
i nput tqlgﬂggt?(%)ry(%er\{%e ggm'r{)%‘fﬁhe s%é%ﬁ% 1&:?3%%011%6&@% teljm%aal 50 and the
i nspetngsHon Eynel gheonpeddny alhe 4§enS| ng si gnal

[§39nnect Refarring tdFIGB(chOvtendn ekernashyeicilifoe fsepplisdab ndle the OD

con ne&etvﬁge 1? <’fhel ﬁrgﬁar%% thF ﬁ%%ecﬁglg Elrolbé g stff%éé: tg"a sgio%zlt*r%née ofa

when an ext er nal
OD deRrpdptesmineg rlﬁtflmel Rjdesiptipgiiona thetfﬁét fF%p@éve@lﬁ the syee external
20 i spHyhleaqedrcé 1} a@pﬁ@lCsti'(bdo BRAGSIMS prébemiasie tiass Me@hal projecting

It Et er V?%lon% 1§ %roufght 1%% conta&?{q v&fl&ﬁhe sensm%s,l%?ag C(ame{:hon%%rmma’l 50. Ac-

orce
t he s@ﬁ@ngig qdrlglblﬁvgl@leﬁmak Hignsl s hiepugbdioathe gmapestol ig the probe
por tiQm ﬁ@pe’cﬁoMe@i&g m) tﬁrﬂﬁ tRORk et an\ﬂﬂtﬁé"bohﬁ&tl&e Rshigl 40.

gnal necti
[ 4] il gh- | e]\%lg 1S gilsg,clin:aFr Uit c%ﬁtrg 9? %on]?rﬂ]gﬁtqjl gig P%)’bf; ﬁaérd inspection device
cont r @] dtens tig1prole ¢akdkinpreotien era@ﬁon nep detdipnydeitiod diseRys the

t hr ougfrehi@ard 1018 péradRd the connection term nal 40.
his ca of t.he co

4] | n, the contro

10 ¢ herbpaneS i eprinEund RSB obe Sorung paCe %I aam
pr obemgatt b tharsytec bpayatoope p atanager cangtrdene tith @pleaystainiThe alarm
63 di sﬁﬂaﬁbﬁﬁy B@g b&MEF S%Hltld $h Blefrdnft ARiAP aﬁtanE)rce %&élmce message, or
Al so, under the control of the controlTer 61,
al ar rﬁhﬁb‘ Unit 64 outputs an alarmsignal so that other

(&P er at oinsddition andNag@king arforperioe pareradialuciug hewpestiat &.the probe
The a(la?t[ ﬁlﬂay$ b@ﬁ@ﬁed Wst&%g@urgf'%gﬁﬂus?tﬁ%ﬁgso B 1f3<!aﬁ (’E)E thﬁpieg even after

audio signal , a volce gui dance nessage, Or

[ 86] tF’ﬁmﬁ%fH%ntquﬁ Pad SPESHER RS i nf or nat i on gener at ed
[&fUri ng the operation of the probe card may be stored

in a 0 [ n illustrated) so that it can be
util ig/feodieztg)intﬂgf‘l&'é’%nﬁépm nation of the pad inspection
[§8] oc es sOthpBfibolbukents @ithet fresehnveantipowil[ B8Y b&ldsetibed in detail.
@ybodi rrgg{b%dlgfen;pe pr esent i nvention wll now be

descri bed 1n detaj H‘ggdl ment 1 [ 90]

Eipodi nepmbwdingnpl &rhetrs PPF’B 49 %ﬂﬁn%n%@ﬁeer %lgls forg15d longer than a
1 i s Beammedkidnddgef art inspecdorgaa 2patd otip 2@don? 1tain formed on a lower

i nspe, Ha@enofgﬁé)llf;é%m rt]}(ﬂlr%ag%at g&mrgggéeh ﬁar?&an i efna %Fﬁlg peam

on a ovve r s u ac rtro
spac eEP”é‘H‘a?r W rdisderEmBag d‘éﬁan‘iehén l%%ﬁﬁ“dé K@Pb?ﬁn?féerﬁ?d i the
pr ededaatemdnaed diisthahe® modd e@b@limeliti Mele§c@Djngdarbddénent 1, the same

Sens etgeﬂugltst z!}qn ﬁ%%st%@ %ﬁlbéc%nglogt atrggen%%atbel IﬂtﬁIdes('?lme reference numerals,

enbodi nment . esc
and the descnptlons about overlapping processes will be 0m1tted for conciseness.

[91] FIG. 4 is a sectional view illustrating a method of manufacturing a probe card
including an OD sensing probe according to another embodiment of the present
invention.

[92] Referring to FIGs. 4(a) to 4(d), the same processes as in FIGs. 1(a) to 1(d) are



el enents as in the best node enbodi nent are denoted by

the sane reference nunerals, and the descriptions
W@b@anessser | appi ng processes will be onmitted fPCT/KR2005/004371

conci seness. [91] FIG 4 is a sectional view

illustrating a method of manuflécturing a probe card

i ncl udi ng an OD sensi ng probe accordi ng to anot her

enbodi ment of the present invention. [92] Referring to

FIGs. 4(a) to 4(d), the sane processes as in FlGs.

| (a) e?fohﬁ@@ tOQBﬁpﬁéJcHés%ldfohﬁm g{erﬂ ﬂo%@ 8B the ‘Bfobt:é)zgﬂ@ t0%rm a

the t Ortlons of rO eé forma seed
| ayer Sef’i% el 1§ wgcrs ictlﬁl é]ilbsg% S t‘Yhé?feeth% Urghrapsehays geen formed.
tren Clkltﬁmeh’lgV(EFlb}a dee) ffostpaskivaRed patteimd StwathFlaGern4p&ps corresponding

firsty, %ﬁ hﬁ)'ﬂs gé‘at %%rz'ﬁ a&%oﬁ?ﬁetd'bn%e‘ sta@ﬁf’gc %gé&%ﬁw 5.

correspon ean1por I ons
[$3r med %fffelinﬁé tfs%l@r D ¢icandustipsmatgia isdeppyiyl brafagpg jnythe
t 0 Flt@nchdsfand tha paadia yedckyve pomt eirb@dh thefidepasivited payerns 15,

lati :
gxgolstg% t))ﬂtogrlrj n%q]%%lﬁﬁgg%%t rglgabgzs(lta\tl}g tt}pe%tﬁﬁs%{a% }%r&peafleﬁgnsequently the
t her elwpef:@frnmrﬁlgf e cpnygpe fpoliifshgﬂ@csbﬁebez@l Re¥fEPnt 39a and the tip portion

sensi 1y fPedaan afbodﬁmseﬁléﬁ@bf te bdaREpdriGPBR] arﬁll’thepie!ﬁﬁﬁg probe 21 is
tzgel ffogog tto rlrlflc e g]be:)‘t%]a}nnp%rtu %6‘213 ancbﬁ)le %p \RA&?]IQH ItZElQ fo%r(r)lgd opa lower
t he b@ﬁﬁ@?qd@“rthq @ﬁmmanona%id at %@ls@ngqeﬁ g3yt fodye the epd pgthe beam

for neﬁbrﬁ&ll@@y%qﬁedeféﬁ]ﬂg@&sﬁﬁ’&e“ on 2la and the tip
[@4 rtlon 21 surfac

1 o 31 5P s R o ST G bREm e podiment. and
t he b@ath‘trlP@ﬁn Yilabhymiged fadendsenisned di st ance. [ 94]

(951 Pr obereas Qis £ @Qﬁérﬁﬁ%b@ Wlt@fr@tﬁ%@ﬁoﬂh@r ﬂl&ﬁocﬁ&ﬂﬁa@&cmﬁng Iﬂfé

best node.e S.its
om B OO direty BB s T S L BEPisdppod S ver
vi ew ¢ttHingsproedss agl arotsheepierddy leodingfproessdrasstjuernitiady pdréprmed to

ins D%Ml% 19§p@g{ﬁ)nqﬁ](¢oe e t&%&%ﬁdﬁ%r@&qgg s%dggfg%g g@%%e 5The same

FI G n
ani s o‘;[?fB?ﬂtscanP Weg;?%}ﬁ‘?(ﬁlﬁ eﬁﬂbm@%@ &y %e‘g@a GEARS S&P“F;?e erence numerals,
per f oanaelokit desérgption wilébé orepied forenngiveodss. and t he sensi ng

[%r] obe i l@ef@m%g% FI@ @ a‘?l aft%%ﬁhﬁt%%f %rst gnot e aﬁéﬁﬁfﬁﬁqng a

as in th nmbodi ment. are
r ef er RAYE& Sﬁ%ﬁ?é’}“%h tge S@Hﬁoﬁ th@ﬁercnaré%fé]n? PrEPoRPTiRT %Oa@gd another pattern
omi t t gecd with theKitips efiths SectipB 6] thReéai portign 2 o, ket et8(igg process and

af t er

now 1y SCBCT k3l 30 AL A0 YRR, iy e o

of t WerBBgMejBTPesting poeRs 28rad &w&ew&g Ryete drthatdpnibe tigipprion 21b
t he shapel @f a loher sefatd enhobeatn@rid@ein 40 @ pbinospadetinpad from the end

wet  efGhl NGRS P‘l ?é&et%ﬁhlﬁé’& %&Qﬁc‘é dry etching

rocess are sequen orn1spaces for
[970r mi ngRefprging F%BT&: 3 (béna q@rl@lbféwg magHyl it Aeposicadyidptive die the formed
2 1f t ﬁh&%rnh;@@ceﬁ hﬁerébyﬁoﬁﬁlhg tHeAnspddlioh @Faved0@nd &ekéﬁ&ﬁfg probe 21. Con-
surtace 0O €. bea ace
apar £ 5¢ uennl?/,t Ee in e%e& prtofgle 1& i%megﬁ(% mcl%g Efle bB m pottion 20a and the

pred etnemﬁlmﬂ)bcfpgmaln@ @ bogyowith Fh@feé@ pi thg beagn mr@n Ylapynd the sensing

]g:ond Usibbe/ 2! 8 Bdrited & 1nb1§déjt%@ B&dnk f pehtiby2 pl @Hltmlp ptl@ort 118 formed on a
or attern ces t he ormn cti

br obe a8 A PR E e B B S MRl dgL A I Pt the beam

| nspertriien loryberabteyintddivedeet o i ncl ude the beam

gEr L io ET}%%oMrd Ihﬁl&acﬁnm}t h© the @O0 fIASARG ih FI@s. RAFY 5 is sub-
Wit sttan%aﬁy 1dentlca{ to that 0? the Bgsrt trr{o e emgodlment W1][:h tﬁe excepuong%hat the
sensing probe 21 of a sensing unit has the beam portion 21a and the tip portion 21b

formed on a lower surface of the beam portion 21a at a point spaced apart from the end



probe 2 1 is forned to include the beam portion 21la
and the tip portion 21b fornmed on a | ower surface of

WO b@oloes38s portion 21la at a point spaced apart PCDRERR008/004371
end of the beam portion 2la by a predeterm ned
di stance. [98] The probe card'#anufactured by the
met hods illustrated in FIG. 4 and 5 is sub stantially
identical to that of the best node enbodiment with the
exception that the sensing probe 2 1 of a sensing unit

has t e, bgam (Pﬁ(;n' A9 bg %?re@l@grrﬂlﬁgd cthktgnogoﬁér&grezarﬁy the sensmg unit

fornmed_on Iomer sur the beam portion 21la a
p0|ntwgﬁﬁﬁﬁﬂxﬁﬁﬁfﬁ“PPﬁﬁWPﬁe endof the beam portion 21a

[y a prEceteing mﬁu:incdu@ts ahe ensihfp prode At eonded hyrodgher bump 54 to a
sensi &)%né{:rt]ibﬁ te\Mn nal Qﬁ fquﬁﬁﬁ 18%PC1rJu?[rbo§1‘a%%' tﬁg Qe%gri pLo%g]Zl
The senS|ng unit i ncl
bondeéicfipg a@wnapm%@@né@ Ua? R?&fﬂl?e?éh Qfﬁlefl SF fileyegr suigace of the
of a WadhitjorticyXb acd it shadeapdt B3em ohdrendssEiisd legmpoatod 22a by a

1i Eeé[gcgét&gmﬁd k&?s?a'ﬁ‘c@ %F(ﬁ hg&s%%?ﬁﬁﬂ(%oﬁletcﬁ&l t&%ﬁﬁlél%? d?sé?sed ona

fo ortion
poi nt susfp%ﬁc@dhea@alﬁltlayqr shswrheasinty abp P?ﬁ@mﬁﬁl}ﬁd? thedymp 54-side
21a byhdaf pleadeh §biioneda §5 Sltabeput aARtcRicsIBMNSIaNG 118 @Rdde when an
connqﬁﬁkgawhgqudgl,lmﬂq&%gosed on a surface of the
mul ti-Tayer 5 at a position opposite to
(Y08 bung pszbﬁ shidanspertiop fdeyipred(bheiihihg @bevesansmaingtds wlenticgl to that of
out puthe 88t Blo8€Ehbdiherft! O @ustiQ dbBBedVL S piEn WERe @RittedPfor
exceeds a predeternined |evel. [100] A probe card
i nspett'8d“devi ce 60 with the above sensing unit is
[iWdént i clEG. bds ¢ fvhemaic vidveobesystemddeineproon amemabe cagghebing the
thus jnfsecelst ﬁﬂlsﬁﬁl@ﬁt}?&fek Rlah@Bciell by BR Bithdds @ehsfr@Ed in FIGs. 4 and
conci eness [101] FIG 6 is a schematic view of a
system for inspecting a probe card using the
[103$ pect Rdmriap b Klén 6i wigenpmdle s gracrated et the @dpdotiort prebe 20 by an

met hoigéerhalll mﬁﬁ@aﬁfo@& Bhé%il fn i oﬁﬁﬂiesthe E:l‘](p(?f]thﬁ?ﬁfaﬁlr[{dﬂﬂgl 2lais se-
to FIG ctio

enerated at the, i
pr obele%tlyeb’foa’h“ ' éFnSbﬁ%ﬁéﬁr‘&]a‘ionF?ﬁ%‘éteHB‘&PFi]Do‘FeP?Wg on the
t he ognsiaden rahgreofedODf Inthpobeamapeledtiicn sizia fiogn e gensing signal
lecti é’o%hé’ctlgﬁ’ %ﬁltaﬁfb tagoﬁtﬂﬁlels@lngf‘a olﬁe' cgﬂieﬂl éﬁ@%%wcg’ BO controls an

term nal 50 dependi ng t he ration r
oD. Pﬁ“P@%HUﬁ%@eﬁﬁwﬁﬁ“%¢@%@ﬁ%@gW‘@F@ﬁd@d@Paﬁ$?ﬁéun”64lnﬂw
senS|n@wsm@nahmmﬁma®atmmﬂctmbmhmah 50, a controller 61
a probe card inspection device 60 controls an
|n%pect|on deV|ce driving unit 62, a display unit 63,
nit 64 in the sane manner as in the
[Hﬁﬂst ﬁolﬂ&nfbﬂ&@@hfmﬂlﬁlstre{telﬂa]lzl(ﬁél 04hd Ejﬁ)lﬁlﬂmp’lﬁﬂﬁonaec[ Qb Jinspection

In e gﬁjé 1rs“f0rﬁleh Itallglsltn 2L glﬂ‘[ﬁ_ﬁr 8y E(Lnggd to'a %ﬂg ng%ro F’(?Jqu a beam

55 b to an I nsp ec o]
t han @Wa@iﬂ@éﬁ@w Rrﬁbeaﬁosléﬁmnﬁ@thpfﬂ@b@aramoseaﬁdheaprewous em-

bﬁamkmﬁh%r@m Iﬁﬁsacﬂfmg PRbSsEMSHITY tHe rsﬁl)ﬁeelgﬁgﬂt§ adia rt}f%ést mode
tlcertant [ evious em | .
descr§ tforclibmerl__n rr%re notec{ byztﬂe Ffﬁee relerchice purmerd Saggghel des&irﬂ)tlons about
best Wd@p@iﬁd@"@wﬁ@ﬁWlléb@oméﬁqéf@&owyseﬂ%é sanme reference

[Tvéer al Befeding td PG, 4@ G kil QRS cidk@Woard 35 is prepared, and first
passivation patterns 65 with a plurality of bump section patterns are formed on the
multi-layer circuit board 35.

[107] Referring to FIG. 7(b), a conductive material is deposited by plating in the bump
section patterns exposed through the first passivation patterns 65, thereby forming
bumps 54 and 55.

[108] Referring to FIG. 7(c), second passivation patterns 64 for selectively exposing the



over | appi ng processes will be omtted for conciseness.
[106] Referring to FIG 7(a), a nmulti-layer circuit
whoacde$388 i s prepared, and first passivation pRCT/ER2®S5/004371

65 with a plurality of bunp section patterns are

formed on the multi-layer cirdfiit board 35. [107]
Referring to FIG 7(b), a conductive material is
deposited by plating in the bunp section patterns

exposed through the first passivation patterns 65,

there%cg & ehgpunmps 54 and 55. [ 108] Referri ng to
FIG 7(c), second ﬁas& vation patterns 64 fo

[l ect i WFW“% taff‘é?Bﬂl‘fﬁS‘V%@a%‘alfl& P?Pé’éi“ed[bl’()’éf]tmg 1 a space
Ref erexpngdtb tie second (pelysivado pn@tstol videraBy @rieading the height of the
deposj Py plating in a space exposed by the second
ﬁas& vat1on patterns 64, thereby increasing the hei ght

01t he Beifping s FiGs14p) tOREY et TeHBE ProbERIGN iPpegtigngrobe bonded to
7(9) , thabs@psiagd 35 abefontidl i thel samp @ickRes 4810 BRSO o@uied (f).

th
[th)C egszgés’lﬁg)ze %ﬁ %ﬂ%ﬁgﬁ)@f%g e ﬁ)lglfg%?ﬁ IB}O%{|% ?a%@ ‘tﬁ:am éaortlon 20a
by et &R RorENcdy forawdulm@, Byt Wignarping 96 thehera ppitign a0a and a
Begm Sﬁﬁ{l%g @ﬁb@@@h@m@ aaaetamq)onﬁfntgot@ ﬁncﬂ@bp f)&hﬁiesb‘ti fdrrAed in a body
0] W a r n n
y Jélbathen%. o%nh be%rn é)or%on%?a hR% led in %sacrlf}mal subs?h{a,?e 5 9

robe”
b f orRederring ttaFIlé?o d @)Mwwp%ﬁva}m p@ftertlfh%ﬁ f@éam“@m th b@ﬁm portion

80a ag(mi%ﬂ&ﬂome@eaﬁ@ Bértibih 82l substltrate 5. tt 112]

err| ssi vat.ion er
13 “or e Reie baaiy 8??5%% aBRRRle Rl POy BRpe in o
porti S@ﬁceflﬂaosefl 111rel}gth¢ durd ipagyiveborRpa@stns BE. theralnderdyjng only the
condulgeta}nvl% ﬁ@tgﬁ)ﬁloﬁlhels&sﬂlgmetggd by plating in g space

ose t assi vati on te 5,
AR S oy T s sttty B Lot SRR St BBL bl A e Rimoved by a wet
sensmgmpgplbawo [ 114] The first, second and third
H@?S' Vaﬁéf%ng@(y Pl@f '7(51() Q§1e e§d1 (ﬁfﬂgns% tl%ﬁﬁsp@@cmﬁ\ﬁﬁg sé:h)émg probes 20

etc rqc 115] rr|n
v e, 8EPas LSk R LG, (O E G TR OB s
[Hi6ll 80 ReferripgndEld. 70), theesadyifints sBbtrand ibénfoesd®@axpuse theenspection

mJ't'prb@é’ﬁfan@l'tﬁ&ééh&n#)ﬁ%%@fs [116] Referring to FI G
sacrl |C|a su bstrate 5 is renmoved to

exp
[]tliua i nsié 1% ghid G Rés @Ef%mrf@o%rhsﬁalb%mept Of FIG. 7 in
117] tlldbataarbhhllnl pertloa 20abbah imgrttianf préthe@0 dBd iabedhh bbieibe AOa of a sensing

from rgﬁe mg%r%@Bn ancﬁgg’al sébétfhf?at a beam portion

20a an | nspection a beam portion 80a
[0l a sehht ﬁgthﬁ SBRELgn P%ﬂbé 20 b viggthe Rean pejle £acgng e tip portion 20b
subst foah€l in.a Hodil &jth Thaid 6f3he bdag pois@EIDh iagd thp s@BgPobe 80 having

havi ntg Lba%l E’cgﬁgﬂ @(%_ra%-‘a %IR%%%’?‘% f%ntnl 1npaot§0 g%thzagt%a% 8f the beam

for In a eam portion
and twl%ii%uarfgmmwr%mﬁ%maﬁg npeiodse arn’f%@r tebi 160a
[(A0Y a tR¢Tedag kd BTG, 8@@ afft@ftll’fédlspd&nan p@dyza\faﬁmhagbn@ﬂgl pfbe 80 are

trrgtehg %rq%cp (Ig)nr til%':foa%g c1ﬁl(su§)s%{a I%ﬁ%{:vtat" (I)‘I%%ét]er%ﬁeg Por o r%rowm% only the beam
FI G B{r@gn 8Qafit wrmeden thp sgsaiéiciabrbgragh® Aqume pp,@eral 15 denotes
sensi ﬁh@s@e&féb @at&@nﬂbﬁformmg the inspection probe 20 and the sensing probe 80.

[120] Referring to FIG. 8(b), a conductive material is deposited by plating in a space
exposed through the passivation patterns 75, thereby growing only the beam portion
80a of the sensing probe 80.

[121] The subsequent processes are the same as those in FIG. 7 and thus their description
will be omitted for conciseness.

[122] The probe card manufactured by the methods illustrated in FIGs. 7 and 8 is sub-



formed on the sacrificial substrate 5, passivation
patterns 75 for growing only the beam portion 80a is

wo oroaeeB3ss t he sacrificial substrate 5. A ref ePE€NE®2005/004371
nuneral 15 denotes passivation patterns for formng
t he i nspection probe 20 and tHe sensing probe 80.
[120] Referring to FIG 8(b), a conductive material is
deposited by plating in a space exposed through the
passi vation patterns 75, thereby grow ng only the beam

porti Q&tl%ﬂf‘ldgﬁtlctaﬂ% {38 B IHP ges@ hRAe elﬁgodn[na'l%ulth-mgexc d)tlon that a

subsequent processes are sane as those in
and t¥0Eng Wef i diffesqny frpmy tBéﬁ Owhle P MW EIPRYMERy Ther efore, only the
conci sesiegsnit Willdi]|deddndepfon bencisanads.manuf act ured by t he
hod lust; i " i
[f%lm iT]Htt O%t E@sttﬁ%fi npﬁﬂ @Sthe Zen?‘@g uﬁ n}(l)n% dﬁlgp ‘?ﬁeas@}léu% é ﬁbe 80
exc epltaivaﬁ thehgPWa bedm BoIHEN §(Pﬁ %nd b§n<éﬁdfﬂer@\@ﬁ bymRyp OffgEnnection
of t hernhiasit40rsp denvixivigeli diletitt boakdh 85 2ho b @ensii@lsintin®nnection terminal

sensi ﬁgdlg’i%lgédl A Jutrfgrg i (ggﬁecﬁlh]gel%rer 8{rcu([‘th s %f‘ds’_%rh?ﬁ Osdll[j](gl%o%posite toa

That T1s Sensin
i ncl uereep S4-vide aeed ifiedepm dBEios 80m Mvirdky te PP B Risctsisalrignal to the
por t i eutsi&mheangl @Deﬁ%&istarﬂrédé&lﬂmﬁle@wm 54 to a

nect on ter L rcuit.
[]?%T Sbg rc]:ar 1réspect10n df:vué% %dr?g]% ]I(hg ﬁ.g \%2 sensmﬁ unétds %er?hcal to that of

di s po@e Hesp ogde embddipent ognd s iydptedled C&y@mtleil wellibg orpigiad &pr
35 atcqcik@asid i on opposite to a bunp 54-side end of t he

(BRGar Pt Pre R B et 6 s Hlpe dbadr R 20's5 3 eviermal physical
pr edefoererippleed floavy ek 0111[8111?4]16 #odof dlivebegarpdrtionPe et selgrtively

?ﬁ\é{ C%)fnﬁfbté@l th Ifhets@ﬁ‘su?bs‘?gﬁl SPA&IHBE téﬂﬁintal S@dépg&ﬁﬁg &ifthe béheration

e b
ot i AT QoD EROUT T G ek BT G D] connection
[ 125] teibinagl S0sg contrelertth ef @® prebegenianaeednalevicd160 controls an

' ns p%ﬁ%ﬁe@ﬁbrﬂfe@fé@ dggmgiﬁn@@Z %)gls%[a@%hlt BBY:GR lalBInE Snit 64 in the
lied fromthe e end of the beam portion

80a R RNAURY @1 i’ﬁsﬁﬁ@é‘f@& befimeMe sensing si gnal

[@ohnection term nal 50 dependi ng on the generation

[fzaypge o 1bg PR3 I n response to the el ectr| cal Si gnal
fromthe sensing si connection termn

(bt r of Wembgq syt H]é‘stbaﬁ‘i?d@ HGr'd>  RypRet P%‘Hieéi &\ﬁ“déSPGGPOH probe

cont r 2 is famed nsipee tifferend bei gl ehagra buntpgh4tondeddad a sensing probe 22.

o$p! ay
[f&biner %ééf@l:nhgtcﬁFICﬁ a?@lr%égsrs%p% [lk:a@%ltns fl é@j)&?%gz are formed
Enbod?hehit U31a{’el28ﬂ>mtl agbodi ment 3 illustrated in FIG
[IB0] a DbRetprrind tdPIedby,a candichspmatetiflis @upokied BY pissing in spaces

f gr ge% b Qa6 hdlkg E%E&E%li%g]]nq% p@ﬂ’] t&r&g@@ W%‘l and 55.

nS|ng errln
[lr I} st p%%fgrmattq@ﬁ} pac) 6e598d B f@swmonf@ftﬁﬁnh@l fmﬁ%gcnaﬂ& growing the
f or meslings s If@iJmteﬂ oh @ehulGildyetititcul ®akid 33%n WhicdQhe bumps 55 and 54
Referﬁ 'vQ cdi@oli %. 10(b), a conductive nmaterial is
0Si eb milatl ng in spaces exposed through the
[ﬁﬁ)st p%@?srmattqﬂﬁ pedy.arcasduggye mhtén@bgzdefpeaﬂw%g phdingin a space

54 angkpd&d bly idldcdrafpaisivangn pAtefrs 64, hélesy roﬁ/ﬁngﬁhﬁl the bump 55.

[I%%?SI Vafﬁe?erzlft ratartl Elgge%tlgrf' prfoge 20% glfgr%elci\{rle J[h s e proce%ses as in FIGs. 1(a)

to 1(f).

[134] Referring to FIG. 10(e), the inspection probe 20 having a beam portion 20a and a
tip portion 20b formed in a body with an end of the beam portion 20a is bonded to the
bump 55 formed on the multi-layer circuit board 35, and then a sacrificial substrate 5 is

removed by a wet etching process.



bunp 55 is fornmed on the nulti-layer circuit board 35

on which the bunps 55 and 54 have been fornmed. [132]
waredoe/ss3sy to FIG 10(d), a conductive materi aPCT/KR2005/004371

deposited by plating in a space exposed by the second

passivation patterns 64, theréby growing only the bunp

55. [133] Thereafter, an inspection probe 20 is forned

in the sane processes as in FIGs. I(a) to | (f). [134]

Referring to FIG 10(e), the inspection probe 20

ﬁ@Y' ng F{‘efg%ﬂ?‘t@ﬂ@ '19(@) gg@hsﬂl%%r ebbﬁﬁa@ﬁégb% 01{ 95hd a tip

In"a bod an end ean1port

bondeRPTten FAdOBRRHN BEFoV ! BH & HE Megnppriongap s individually
ci r cubdndab@rtbt Bnp Sfdrihdibom the sabti-lafdreirabit Saabs 3T atigy Hlaser

i S r @22 dQ‘YIC@ T‘P@Een@fng :Ekg)g 22 isot%ﬁﬁéi ih S%mg?f(e@[{od'ag &,

FI G a sensi ng aving a beam portion
22a dﬁﬂ“ﬁ?qqﬁﬁ) tion 22b fornmed in a body with an end
[B6]t he Redintp@, the ®Bar? @ambﬁ 2006H thd @sgRllioh fromOaEThak thetsb@e thickness

bu n’p s{ @Jagepq)gg)&c#Zh &f s&ﬂsmg%}f_{ﬁ% 2%' ASH ugtri?@dal% %15511 the bumps

u3|n aser ev ce sensi n
for nre’iﬁ g %Wéves@ffere HBE saeh thatrantend of the %e@@ PHOP ?%?m,f the
20. [sk38hg Mobé D2 Goeb hbBontabien s*éﬁsaﬁg fg@tal tme&ﬁa t&fmﬂah@O when the

I ns pecfs,#egtgorp prgbe%oz opera{f‘es w1am dpIg etegﬁuneﬁgﬁ a]nge bua%on Cilcta e

portlo e’sensi ng Str
FI G sesing §ignahoonpsctsn tqﬁ@ina% 210 wagiethg opdratingripngeeif gietigspection probe

such akedd uefsbclenhiied beagor tion 22a of the

B IR R0 A R R LR B Bl RS LA AEIFY gubstantialty
oper adesica) tp hhah ofgthg besti soes erbreltn @D withrigpesxceniton dlan & scising unit is

the s@fsieRthrsth BRAGE (ROPREGbIOIMBRIRED Athe REMRBI thd €ensing unit will
operq%(ﬁﬁFﬁgg ge of .the inspection probe 20 exceeds the

prede BEOPAHYES- [137] The probe card
[ahuf actherseabilgunitieclndsstbel sanking ptaba 2 donded Bir@ghlle bwnp 54 with a

substgpts l?élélﬁ( tHafl %tﬂu%l 5542 tﬁehﬁstpe&fontp@@oe%st& a g@rgl%ctlon terminal 40
nbodlnent th the exgce tlon nsi ng. unit | 5

i 11 ePlGHTU et Er: bordcRe Vserierglgar s ferminal 50 disposed

Ther efros eyrfacndfythd ineltisleyrs |cmgnumatd 34 dth pbeticesposilead abomp 54-side

conci SANESR- beL&%ﬁthﬁb@a ﬁlq{lléér rt](go&{ hetan el%gdrﬂéﬂ%?gnalt tH %e outside when

sensi ng_pr obe hrough t he
Iomermh GReeedspred %“Hﬁﬂﬁ“@% of the |nspect|on probe
(0]t o aAparba emﬁllmpecttﬁh aevied 604Qitlothe abonel seimsidgaydiris identical to that of

Ci I CUjhl F&?%‘ gl Spos Qltaanﬁ“t‘lﬂﬁ' :Egleéﬂ&ﬂ%kﬁgﬁlﬂﬁ@‘fﬁb Bhnitted for

term na on a surface of t mul'ti-Tayer
ci rcuiMCBPsPY 35 at a position opposite to a bunp

[GW si deTiend, oherd the Obeiageeadiéd A theddgeltoniet@r20thy agkietital physical
o L SRl (00l B e R AR MG AN OR Epaet
d e\F;u cEONBEiad; tp Fherspesingyagnal %Q@ﬁ%qﬂﬁ@ tqﬁlﬁmal ﬁ%dqpe@h@g @pihe geperation
t hat @hgd dTehdd®B! InTePenRd ardienRitical sa@l fréit $hel sksing signal connection
([jizgi tlerefal*_i]din%%%c cp ‘irloﬂepr 6\(%\" olf k&s%?ob%@%%ié?l%tegﬁ) rna exglfn:% b &M% an
i ns pe@ﬁﬂeétﬁpngﬁe@b‘é dmng}lmaﬁZ evdisprayainit §hyand @alalafraing @nit 64 in the
appl i QehefniBAR LR e MUbLEI dRde bRBodMENOf the beam portion

[ﬁa? is selectively

[142] Embodiment 4

[143] In embodiment 4 illustrated in FIG. 12, a signal projecting portion 95 is formed on a
multi-layer circuit board 35 in order to sense an OD of a probe.

[144] Referring to FIG. 12(a), after the multi-layer circuit board 35 is prepared, the signal

projecting portion 95 is formed on the multi-layer circuit board 35 at a position cor-



connected to the sensing signal connection term nal 50
dependi ng on the generation range of the OD. In

w0 eapooises t o the el ectrical signal fromthe sePSI/R§2005/004371
signal connection termnal 50, a controller 6 1 of the
probe card inspection device 6@ controls an inspection
device driving unit 62, a display unit 63, and an
alarming unit 64 in the same nmanner as in the best
node enbodi nent. [141] [142] Enbodinent 4 [143] In
enbOdfegﬁﬂEhng td zL 115‘ E&rﬁ@ﬁ @pa éeﬂsﬂ'}:ég‘obé-gnd fﬁ's agsmltlon Fatterns 65 for

proj ecting portio on a mul'ti-laye

ci r cufofmBa Sppseye if‘?{“’ﬁiider to sense an COD of a probe.
[{4544] Redferting ngFIco 1E(bia ch2{u)ive mhtesal it depostiell by pladiyigin spaces

circ ué)% %g"i‘l{rgu@ﬁhé ﬁgpgﬁﬁ@%tﬁ)q rPuft&ﬁs %@éb Q&Bﬂh %tthh Q%n%]{ projecting

portio ti-1ayer circui
35 atp%tl?ib%ﬁ% SHmepP4 8¥bonding to a tip portion of a
[s@Nsi ngTHiaber, srdnd passivatpagpaiterad 6Ofor hadrp@ings tnpflogher than the

];-gz g‘) p&&@%ﬁ% % Ii? 6%(9{”m X 'twiegiﬁ@ mig! lge[r I(:lrljcgntbb%allall & and StJhe inspection

ra
in spreksandadsamdortion of g smélgfﬂr?@ta%@@@@%ﬁl 1wated in FIG. 12(c).
[RAl t er NRefEbing tEICE by(dﬁ Qrcﬁhdi@tﬂfd"lﬁatéhzgnﬁdiepbiltéﬂfb?tplalﬁgg in a space

porti on o2 by and. burms,, Fs)a%stwaaon pagt??rr%s [62[ A8t reby %(r)%nlnl% &rOWIbbUm})S 55 and

second" pass VAT On or’in
hi ghet4-t han the si gnal projecting portion 95 between

[148? mul Réfedriay @5 FICI. 124, the et d 3&ofd PastiR@idnRAGEE bDihd 64 are
pr obe_and rtion of the sensing probe are

f or meaEe yla[g?tre%?lg@ F®r . 12(c). [147] Referring
(1481 FI G Thexqadlps, aminspretiorc priove2(haitder seading grobkepout fanedin the same
pl at i Ig}gcésggsas fngqgg @gnmgpl by the second passivation
rmn s 55 and 54
ey RRoteiine ofich Theicthe Tpten et FBTinop h0kegop 20a and a ip
passi patienciibfattedrimg bédy witiarbehdant éhertenmipediopy Oaamkethe sensing
gtoc 2;}%@%@%{1&3 2 ‘a t{eg:rg%l)rtl-gh 9%? afd %t?p rr%(ﬁ'poﬂ fE%H@ﬁﬁédqg a B&Qb@lth an
pr oceTYE the e?rﬁ%l?‘lp HE8 S‘l‘ eyt ‘EtaP Jy Plifgé]“’ EQSE’EIF‘P? ydp4 formed
FI G d2he inult-heeridspiebdardds. pr obe 20 havi ng a beam
[qut ' OnRngffi’mgWFI@} tlQ%) %ga&%lzaggbstrg{e@qgrelrﬂ%vgd Wg%et etching

h an end am portion 20a _and the sensing
pr obeP2%5h Ahar ‘H’é{ eép‘?f‘%ﬁhep’é‘ﬁﬁe%?f‘ probe %Prﬁldéhet ﬁeBSI%PrPP%?P
[BR& f or Tiecprote cardmahufavitréd aynthe netthofl ilikeatbé mmMIGOL 2 iseubstantially

2 2a alggntﬁhﬂﬁ Itﬁa@@nietﬂy §%s¥ mkagé’]gﬁl?od'irﬁel}t %Welﬁ' "{5\%? th%%ignal

forne ayer clrcult . . .
Ref er MPisgfinggopian fonsgpgiing the (D afrchrpbs ig foymed gp dheyyld-layer circuit
I S retmwesh. DYierafone bnlgtaGhihsig (it0aa$s dedchiBedtby capaskdg

{%g 2' n?lﬁgf&rnl ggoelglgg?% aﬁs&g&@:@ﬁﬁgg&gsﬂlg %englng?ﬁobg %2 bonded through

il ustfﬂ? h‘ﬂféﬁi 54 fp grpomnection fesmigighdl ofribg la}ﬂlﬂylayeé ehiguichpard 3; a sensing

that @inal fgnbadh Wil E(thh@;ﬁﬁs&ﬁdﬂ{ theindullti-fapér cﬁ@éﬁl@@&dr@ BIS ata pos1t10n
15 R0k PSSP 78 s
35. Tererf %Srf@rmmryhaw@ng Figgpl Gﬂlilftecwnl tprnppal s bg lowar than the

for comgs$enass4.

[154] A probe card inspection device 60 with the above sensing unit is identical to that of
the best mode embodiment, and thus its detailed description will be omitted for
conciseness.

[155] That is, when an OD is generated at the inspection probe 20 by an external physical
force applied from the outside, the end of the beam portion 22a is selectively

connected to the signal projecting portion 95 connected to the sensing signal



[153] Referring to FIG 13, a sensing unit includes:
t he sensing probe 22 bonded through the bunp 54 to a
w@emwaeet3son term nal 40 of the nulti-Iayer cirPRCi/KR2005/004371

board 35; a sensing signal connection term nal 50

di sposed on the nulti-layer cilPcuit board 35 at a
position corresponding to the tip portion 22b of the
sensing probe 22; and a signal projecting portion 95
fornmed on the sensing signal connection terminal 50 to

be | oé’éﬁflecrtlt]ﬁ‘ Rrfftg1 ﬁ%@n&% &g e%érath[)ril-éﬂ% e OF Y @Beln%{p%nse toa

|nspect|on devi ce he above. sen un|t IS
i dent §leckrical Yerahfpmdhe teneing gigpal HB‘H@C%@JYW ,, 2 Gofoller 61 of the
t hus proke chet mspeedord@sriopcomrolvin 1hs1iaencmrﬁeh‘ce dnﬁog unit 62, a display

conci w635 3nd e{n]a%'ﬂnb ‘g@ﬁ)t 6|4Sir'1 MG ﬁlgnrglp p tgeelg%{ %@eden%odiment

the i n(sjé)ect 1 on an externa ySi ca
[byop1 i edEachohihe ﬁ@ﬂsaxgtpg?h?éo thpabRMEPdimeats beoriigepd fogigntact a
22a i qunsry patdfuskyiconnreec tiig, ind thdxenshGnal mpy & eplhidddy a contact
porti S%H?O?,gdﬁgsgﬁlr%%%%gr bPaf Q)%ca%g&o g signal connection

term nera ion range of the OD.

X1 r espdfis é4 tlbls‘iﬁat@l a@@méla}enémgﬂmh the gping @m@@w@arwéactured by the
sign aalboc@&ﬁl_&ﬁﬁm&ﬂs ireapplieako 59ﬁob@caﬁv@ Th €14 ¢BBodBndnt.Qfe $eRsing
greslbce:pergg rsla\r/e! r%sdj%(s?ed!: att ggréoqlgéo%uons in or%grt t%%et%g an (5[518{9 g }c):rtot)é) thd the
al ar nplargrighefta sgron wates @1@a¢ﬁ@e¢mﬁﬂﬂe :pr@s ciug. t he best

[{ngie enfed il Sre Rk tratdsloim fEppdl d@ﬁtatﬂﬂﬁg SRAShNEHR. Rléfasmcgf to FIGs.
e a
bad or g ToRS ety e RnF o e’ SR MElinf poHi e

be r epbposesdinyegorcdrf ao\tafes endpdumay préeuipedng e fig of a sepping probe

an opkkpbsed ﬁﬂ@ﬁgton [3167the Whier subdft thak lh'é? bfedhRShe@No a probe card with
enbodj nent i.n h%ﬂ%g e sen3|n probes manuf actured by

the aBOVEPEHBYHALC %$?$3%BV18d to a probe card. In
(131 s enBodisnentlystiated is EMS ilAghplipbite aispectips posedongdcts an upper

var | 1(5H3§f' ah'n% &tédba@rlda%ﬁ tﬁechps(ﬁ r‘ﬂl?eesehﬁ @éon?ac@ faf kﬂﬁper portion
and t &6@Ianar| f fer mn re pect o

the ptl 2{ Sl‘S% a&@tY the Oy &6 Fﬁﬁ?e
contanmmmgwausQM$nmgcpﬂmh@aﬂﬁnﬁenming to FIGs. 15(a)

ﬁ@? 15(b), inspected pads contacting the tips of the

I nspection probes are disposed in a region (r) of a

waf er Ingisteial dvppligadilidont acting a tip of a sensing

[m@be i Bh, r§%%ﬁﬁ1nhﬂhf§:ufr§@'n%oﬁcﬂle 9fobte Bsrdvxﬁlﬁ% si¥6dard
that the are mat ch e @%E’?O e card

i nspeCtRGE Y EH 251 IP%O ?%mﬁff"&‘é’é o Q%@SFS%IBTPGF? semi-
as i | dnduatatdedice.n FI G 15, the tip of the inspection
probe contacts an upper portion of an inspected pad 1
and the tip of the sensing probe contacts an upper
portion of a dummy pad 2 such that the planarity of
the OD wafer can be sensed and transmtted to the
probe card inspection device. [160] Industria
Applicability [161] The probe card manufacturing

nmet hod, the probe card, and the probe card inspection
system according to the present invention can be used
to i nspect a sem conductor device.Cd ains



[1] A nmethod of manufacturing a probe card, the nethod
conprising: formng a first passivation pattern for

WO o388 i Ng a tip portion of an electrical |PCPERRINSO04371
probe and a tip portion of a planarity sensing probe
on a sacrificial substrate, af® performing an etching
process using the first passivation pattern as an etch
mask to forma first trench in the sacrificial
substrate; renoving the first passivation pattern, and
form ng a second passivati ttern having bar-type
first openings exposing thgﬂkéihﬂs trench; prOV|d|ng a
fonduCt | veTBLen! Alndrilddlf LISt APERI AR Rul AL DEam
gortlons connecte respec ely to'the tip poPtlo s of
the i nspd@tHiBh? HFdPEENG WPIPFBHES MPICHIER B2 FRPGH PRy T e lcctrical
i nspect i disppétivhgratiednd heip penish b pladiey sdsing e bh @ sacrificial
beam por tsluﬁ)srt]ﬁteogn E:J%%of@ﬁggﬁ: Etjcﬁ)lﬂ% BI%QCS§ %ﬂ ﬁltg f%t?)gs%ﬁaﬁ(?n pattern as

a nmulti-layer ¢Cir
sacrifi c.aalet@awk F%ﬁogn@élr%krﬁb@@nﬁh?éamf é‘fhsaﬁtepr obe

and the &aﬂswﬂg thp T @ass [valionheeBimiadmiihg 6 kébofd fassivation pattern

wher ei n thre]l\e/mf txg%) fgl (Iép\é%ltn:gg) [ salitgé 4 Srf'lrst%en (flr med such

that a | ong |§U@T t openings is
al i gned \mir@\hdleg] e C@1daétl\@fm4t¢¥@1 {0 thefirst el@nm@s tq f91m Pepsn portions
met hod Ofcoﬁlhe@temr%peétlb%l{y h@the @1@ Bftiofs Bithe AkpeRfiod MY sensing probes,

forn1ng t ct.1on_an ens forn1ng
a third pas,s,uny mmgﬁ“’ 1?%Pecuonr%’5?3/°|er%‘“d g‘gég%nﬁd’ropem ng

exposi ng bohdingdwrbepn rpplitl@ns offthe mgws@mmdgelpmh@dfe@ faegulti-layer
on the tuﬂ@ﬂ@&khpqnahereof providing a conductive

material in the orm.a s
oy et et PE T P SR ptsRp SR sl g the sensing
probe; arpobeenovi ng the third passivation pattern. [4]
[2;’]- he met hoﬁle‘?{l]etlﬂdaif afn 1f WELEE {Ehecfﬁﬂqfa%s?\}aﬂgn ﬁ{ehﬁi@ f8H3d such that a
orm ng secon S| valtl on ern, etc
oo 1 e aa o B R Rl 5Dt it Gk 4 e st rench.
[Hat t er n aheametigidsii chubg R, futthercetyprisiog, riterghafos@grod the inspection

trench. zghsggﬁ Riaed of claim 1, wherein the second

paSS|vat|on Jpat ern is formed such thatna | ongi t udi_na
edge of tREMRE f Eyrdd@esiargn PaeE) FyHEd it BN deviBS the beam
t he fi r stpottioant kheisanséng Ergbedfivrmadiamethé tigporrispetebHn

probe is é)tr&q@lﬁ fer R \%antéﬁh? 1r{)th5 deond %ﬂ;ﬁfﬁg oS nglrbmjectmg

where the sens els or ne | spose
t he centéP“H@ﬁﬁd%ﬁRﬁoq@&Pﬁm?§?$B%E%$ﬁ§md[6] The
met hod oﬁembangﬂﬁthﬁﬂ&&ﬁenmﬁ@mmﬁmS|ng, after the
[ gor m ng %%3%)%%?‘8{&% @%ﬁh&%ﬁh&?&&%‘%&f e fo%ﬁa? PhelsB&nd

acrifici strate us n%& assi
pattern a@ssawtl@@ Biterfn §tehing fersagnificiad ﬁ\lﬁSHgte &Slgé@éﬁﬁmnd passivation
trench. [péferihean@tihodskothefbaforhing dethifi uweoiIpr i S | ng:

[ dgrem Eg zl;gre)gféeﬁlgodpoz? ﬁ%‘%?t \!vlgerel %etsgcg A dtli])%s\e/sivgl nSPz;ttam plS fq{l;med such
and that a longltudmal edge o the f1rst opemng is aligned with one side of ‘the first
trench in a region where the inspection probe is to be formed and the first trench
in a region where the sensing probe is to be formed is disposed at the center
portion of the first opening.

(6] The method of claim 5, further comprising, after the forming of the second
passivation pattern, etching the sacrificial substrate using the second passivation
pattern as an etch mask, thereby forming a second trench.

[7] The method of clam 1, further comprising:

forming a third passivation pattern having a third opening exposing the beam



providing a conductive material in the third opening
to formthe beam portion of the sensing probe thicker
W0 b@na/064388 bena portion of the inspection probePCT/BR2006804371
met hod of claim 7, wherein the inspection probe and
the sensing probe are bonded 28 a multi-layer circuit
board by bunps forned on the nulti-layer circuit
board, and the bunp corresponding to the inspection
probe is formed thicker than the bunp corresponding to

the sensifgidld @ggswﬁéﬂ%'ﬂy% gef hod of claim 1, further

conpri sing: pre aring he multi-layer circuit board;
form ng PTEVdiag p RoRsEEEie Btk indhe thardopenipg forfprma e hedm gortion of
a pl ur al ithyseafinppiwps thivket then thiabéna payien offthe tupdetibopiotk.

[géepOSI ti ”ﬂle%e‘ﬂ%'&do‘f Qfa n\{ 9 \Vﬁ&&ﬁ 'tl%l IB%)QC&O[H%I'(([JC aﬁa M& sFrfsmg probe are

assi vation patt
form ng dwadgto ﬁ@ruéﬂ W%)“tcﬁlt b%@ Py atlm%fomdt @rth%mfl irlayer circuit
sel ect i veloyrdexiaiahié Mgng ferebpuiiyg t@thd ith@aidh piadg isformed thicker than
conducti v I Sssivation pattern
to separ ﬁﬁﬁ %h%L(m?ﬁgQﬁmgsﬁ?%&E?ﬁ?he bunmps. [10] A
[Het hod ofThmﬂalfocﬁijcxf glimg. fartb?re‘@@p@ﬁngj t he net hod

conpri si ngépafheMaiiulg la38r dikkePe64ri.on probe for
electrlc i.ns obe. f or

pl anari t y OrmyL); E%C?)tl} %asswglon é)ctt? Jis kor} glrementmg a d)lérgﬂg 0? gumps on

ion and senst
havi ng atbamﬂhy®ﬁﬂﬁéﬁhﬂ%@ ion and a tip portion

connect ediehitipe @AGucale mbRriNaRAMNPalth Piksivaish REBEltH rm the
t he beanhportlons of the inspection and sensing probes

to a nul t1™} 5yer circuit board, wherein the inspection
probe andequeatidiyrieinnge preolyencae € -binpkselvtioniphigerns for selectively

nU|tI-|a%§hﬁMg@@b&n%p§kﬁ by bunps formed on the
mul ti-layer circuit

corr.espondi
[o the | HERREIEG TR MeteRa ity R ERER ARG © Separately
bunp cor adespbabiéighys bith¢ hempsensi ng probe. [11] The

Hﬁt hod ofy ﬁ!e@lbﬁbﬂ&anﬁ%ﬁrﬁi J) ﬂr&% GR) ﬁiquetlﬂfd%ﬁlphﬁng
bonded to the nmulti-|I ?%ﬁr CI cuit

usi n
[12] A netSR3ENSN WeRssHaRabs gelscqafai fispectipy At 4 gnSing probe for
met hod  conmpingsplagrityf eschiofiheampeniwpecd scoking pobes faging a bar-type

el ectric %eaﬁ'}%ﬂﬁ)ﬁtah@g ‘ufﬁl Bgrtl@n §(§Hl§&t9(gtoRTn9 Qﬁd I)totfle §e%ﬂ§;5d?gon and

planarity on a sacrificial substrate, each
|nspectl&Wnﬁﬂﬁﬂ§éﬁ§PﬁaﬂﬁP%®E@3Wﬁﬁ?ﬁﬁl%1Bﬁﬁuﬁvﬁ@mﬁéﬁhmm“lmyﬂ
portion afduiabdargy portion attached to the beam

portion; WHeFR R He e ch'ESH tpfdbe aftY b Sé“ﬂsfng E)Hbe m&tded 0 the multl layer

formng a S|gna g&OJeC Ing portion
circuit BHSHEP Poapstfrmied @rtheaplinayes girgwt ‘%q%@ tﬂil he bump
portion abrrtdpendiensi theginPpeold®; probe is formed thicker than the bump cor

responding to the sensing probe.

[11] The method of claim 10, wherein the sensing probe is bonded to the multi-layer
circuit board using a laser.

[12] A method of manufacturing a probe card, the method comprising:
forming an inspection probe for electrical inspection and a sensing probe for
sensing planarity on a sacrificial substrate, each of the inspection and sensing
probes having a bar-type beam portion and a tip portion attached to the beam
portion;
preparing a multi-layer circuit board;
forming a signal projecting portion on the multi-layer circuit board at a position
corresponding to the tip portion of the sensing probe;

bonding the beam portions of the inspection and sensing probes through bumps



bondi ng the beam portions of the inspection and
sensi ng probes through bunpson the nulti-layer circuit
who@eaes3she bunp bei ng higher than the signal PCT/KR2005/004371

projecting portion; and renoving the sacrificial

substrate to expose the inspeélion probe and the

sensi ng probe. [13] A probe card conprising: a

mul ti-layer circuit board having one or nore bunps

receiving external electrical signals; a

canti | eveyythe Bﬁl‘u 1@?@9 %ﬁ&dl%aﬂf %%u&g\bbfﬂg h%hpla&lal{ the §1gna1 projecting

beam portion, an upper surface of

bar - typefﬁggﬁrﬁﬁktlon bei ng bonded to the bunp of the

mul ti - | ayemodng teisicrifionat dibs@neltoxposp thEpanipecivngirdtecing che sensing

to a Iom§£%§urface of the other end of the beam

ggrtion nd configured to contact a pad of a
nicondd%?%*eE%ﬂﬁo@Qﬂ%m%ssure and a sensing unit

conf i gur edniilg-1s@nsiecuitbealdeMeing ohe @Rdre Blinpereadiph g ectertnal

the inspegtion RLQRe when the inspection probe is

brought into co act with the pad of the sem conductor

chip. [ 14carievesiyisenspastpnprobe haying 2 ar-tgprebeamrpogtife, an upper

sensi ng WaifhceGH Bﬁklf ERIRS theaoaﬁ@lpta ibk2Y Bbrtiby PEinS BétRled @ the bump of the

g; 0 (t)) ﬁ e h Z\I’% rlg layei;]mrctl)nt)f)e%rd %0 rotrtﬁo%n ’tta&e% ltl(P ep E)R)vefc’ é’lu(rﬁgagggf the

to the b mﬁl‘pr ofd efiike baahy porlllqwélﬁ celilfrrgélmdtto p@ﬁm a pad afi gyjegticonductor

prOJectlngquﬁﬁh@meQ§ung provi ded on an upper surface
of the other .en
Cip por troRnstd SirisnfifGe B el AR L & oo Bt e
end of t Hespbetmmppdetwhen theritspedivhipgeheasibronght orie e@ttact kyéth the pad
pad of th§ﬂ§%@hggﬂgpﬁﬁgﬁmchlp by pressure; and a

gnal copn n ed on the nmulti-layer
RPea ¢ COBaRE e SoasR e To e aR e e R P BE PR 55 1 on
when t he agastiledhritype sexsoreguisbechapmg détietrype hedh p@tiel, an upper surface
[15] The &69@&1&%&1% - P B pStioNBEREDShdLDR tﬁ@ﬂ&hﬁ‘gfthe multi-

unit conpri ses: ntilever- % e sens robe, havin
a bar - t y P& h L] 8? i g R i:/lg% PHPE %‘dggg VigFboTsPPer
of the bansfioepé theasiar pad ofi tbdreypred e pdatnt andtahip o attached

of the myltiodd¥&Hfack bf f 'o‘t'hep%rd? The%%gmqnoftiorﬁ al® Eéﬂf@ﬁred to contact
attached to a | ower surface of the center portion o

t he beam Poradi®hesAaoBMciYshiadyPEsebniteadt t he pad of
the senm astumdli@hoection iepmingl @isessivmethe amth Ry&ictypat board to contact

connect i

cirourt Bhar e B RurLapAaRdndne DR Tl et Sprmdeiermed evel
[ldam por tTheRrekg&Ardtorh élatw &9, veheraiip thepensiigaing cppprises:

det er m nedtahtivedr-tydek6lsinkhigotpriobmgadadtypé béﬁnﬁj)dftldn?; an upper surface

wher ei n t(ﬁ} % f % bl'ﬁ“t 9{[}? Bbl’ﬁgl’? beli:‘ll 8 % noet}{g Eur}l Qlethe multi-

sensi ng prO aVI ng eam 0
surface oOf#Ves ﬁlécuetrmaréf artdr?eﬂpomqmry%@dpéaw bp‘fer pusfrce g center
bonded t gofthm doeH¥bedh pbA®n A tdnfigured to contact the pad of the semi-

conductor chip by pressure; and
a signal connection terminal disposed on the multi-layer circuit board to contact
the other end of the bar-type beam portion when the over drive exceeds a pre-
determined level.

[16] The probe card of claim 13, wherein the sensing unit comprises:
a cantilever-type sensing probe having a bar-type beam portion, an upper surface
of one end of the bar-type beam portion being bonded to the bump of the multi-
layer circuit board, and a tip portion attached to a lower surface of the other end

of the beam portion and configured to contact the pad of the semiconductor chip



| ayer circuit board, and a tip portion attached to a
| ower surface of the other end of the beam portion and
wa@ombiogaised to contact the pad of the sem condPCT/ER2005/004371
chi pby pressure; and a signal connection term nal
di sposed on the nulti-layer cifcuit board to contact
the other end of the bar-type beam portion when the
over drive exceeds a pre determ ned | evel, wherein the
beam portion of the cantilever-type sensing probe is
thi cker tfyap.the. gam portion of the inspection probe.
[17] The 6/ obe card of clajm 13, wherein the sensjng
unit co wﬁ‘rﬁl@élsconaecélﬁﬁ fq“Flg\?]e‘?“W?ﬁjeo%tBﬁ §‘i“H’g B (9%‘%‘&‘%??4@ contact
a bar -t ypee ftkarenpof the da-typanbaappeitticuwlicacke ofer de: eanebds a pre-
of the b etehé{fi’l@dﬁ@ém portion being bonded to the bunp
of the ayer Circuit board, and a tip portion
at t ached Wlerean rhs\kaé%m 8oitipR eEthe FanfryebtyRe Fenging Pesbe ffhicker than the
beam por theam pafidn ©Othkiigpeddn pbeont act the pad of the
m cond [
[1572 nnect i (‘;ﬁ;ﬂe?ﬂob%%ﬁa&l ok?glaﬂﬁ €S S\%{eﬁnn @E%n@ nl?g ugﬂ %l)m rlses
circuit mnfdeYeé-tﬁd@n%@@ertg nrﬁlee heyving béﬁE}’P@)Pe%EOfB%Fr» ap ypeer surface
beam por tdfofe aﬁaeﬁr tl’(d‘lﬁr—@«p@ fbezdﬁ pMﬁO@ xﬁﬁgsl@dad RS Be bump of the multi-
determn e
i nspecti
the sensiah ghemeélneport{om 8]1d Tméigpied %C@éﬁcathepa@fahmenswnducwr chip
wher ei n tﬂg,q,regsglg}gldﬁg unit conprises: a cantilever-type

surtace Or SRk B g SRR EDE e bR bERRE conac
bonded t che ¢tkertpudpf &F bahgpabdatn paraynewhenithecenet divsaaxdgeds a pre-

and a tigeRahhk@Rvattached to a | ower surface of the

ot her end of .t he beam portiogn.and conf i

contact | SHEhRe SrmpREREd B JRACEOR PTRY B oty bump
a signal tpndjdgethiengnparirdlen di sposed on the

IE}” ti-| aygle %b‘é%ﬂﬂdtof Qfaﬁﬁ 43 a;&he?enﬁ)@l%'s&ﬂs&% u%%()ﬁﬁﬁs%ﬁld' ng
ortlon 0 e se and

to the tip n r

connect i &‘rfag%lFW e Sal?sé‘}gdg‘éltfqlﬁ‘ﬁ ngﬁg’ah{}’lp? Pealnh% Pon %n upper surface
circuit bdanderdrfsierse tiphatarh hertiot heing bodedfo thévbump of the multi-
bar - type 19}%@ gfrdﬁ%rgohﬁnaﬂdsa tﬁ; Vﬁ%m atlaMel (69 RIRE Lurkdcl br tilg' Ether end

signal pragjecting portion he over drive excee
a predet & ﬁlierPéﬁlmIPQ’{PQP a“ﬂm&f’é}lﬁdf%%on%ht&e Behefehe ?e&?“?qliléucmr chip
sensi ng pquimsms thi cker than the signal projecting

portion. I
sensin gu n| 1 @F%@{ g{%ﬁeogl%%oggd O% tﬁ‘éd[ml ljﬂqlﬁe%%&gﬂoﬂr’btmltdgﬁ e posmon
of the mﬂoffPS-PP B¢ tocthg GRipertipnefy ¢ Frasing PIEeiadpect i on

probe, th&igensinAgtivhi tefrmﬁﬁl’fcﬁﬁposedkgl the B@NT-AGEr cheNisBFard @ sense

pressure tﬁ'atq etk nc?gf ! rct?é t es%ﬁa%htlo%r %gﬁél}t HR(‘; Qontact with the

cont act h a sem con
drive ex @@f@g]sprg]egrrgd@ft@nmhe@ dhe quvgipgrive exceeds a predetermmed level,

wherein the bump bonded to the sensing probe is thicker than the signal

a{} Ip. potrii,l]on aQ@ﬁheg to & 90\xber SIHPaae ?f the other end

evel.,,
g%yer 01r%11t boar

projecting portion.

[19] The probe card of claim 13, wherein the sensing unit is installed at a pre-
determined portion of the multi-layer circuit board near the inspection probe, the
sensing unit comprising a contact sensor, a pressure sensor or an optical sensor
brought into contact with a semiconductor test chip when the over drive exceeds
a predetermined level.

[20] A probe card inspection system comprising:

a probe card including:

a multi-layer circuit board having one or more connection terminals receiving



[20] A probe card inspection systemconprising: a
probe card including: a nulti-layer circuit board
whawic/0683851e or nore connection termnals PCT/KR2005/004371

recei vi ngexternal electrical signals; bunps di sposed

on the connection terminals of3the multi-layer circuit
board; an cantilever-type inspection probe having a
bar-type beam portion, an upper surface of one end of

the bar-type beam portion being bonded to the bunp of

the nmul tis|ayelieGhitdYichygoard, and a tip portion
attached to a [ower surface of the other end of the
rt

| . , he .
beam por tAUBS RBOEH AR G EPRTCHRR tehipale of the Rli-gyergircuit board;
sem conduntcaitilei-Hypbynspéeios prode havink abseps tegmipoition, an upper
config ur %qrfg&: of SRS &ndt %el b%}/—?ge %reanl"ilpoﬁgﬁ f)eiﬁi# bé’n%e@{?)othé ﬁlgnp of the
a control fer ving an

to the inspection probe; rece
el ect ri cdMUdilyisasiresbradpsdd tivgportipniatached o logfer sysface of the
over di r\ghes efBetthdheatd @ risamid Rgnfifuirdd, to atitadct app@of NA@miconductor

t he sensed. |.ev .1he over dirve with a
predeterﬁgﬁgﬁqﬁéﬁg%ﬁ%pve | evel to control the probe

car d i nspeensighunsiconbgnredyie spips pedeyed af Hewpierdirappligsgo the
uni t contingkdtiongréba; operati on of an inspection device

under the control of the controller: and a displ
ni t di sPIRYIIG (56" Bear <Gy reaviordikeataf ke BYg of e over

cont rol gligyasinsedt byt the sepeing poit|aad copparing Thesepied bryelefrtige over

i nspect i Qfirve Wath QPrfetefthbdbvd dirfdleld) @5 c@BPihe $10BE c& inspection
al arm ng it generating an alarmsignal in response

u .
to the c&ﬁ%@gi signal of the controller. [22] The . .
probe carad iispepion deoee dystemicongblingriPeneratioa obimingfreetion device
fﬁns!ng Qﬁﬂ&w&gﬁﬂﬁgﬁﬁﬁmggﬁﬁgﬁhﬂ&dpLObe sgparatedtfrom
e i nspection probe &% 4 e prabe card.i nspection.
syst em oft G ImSPE 0 FRANEIRE! AgoRina “eontelciegal of the
a dummy padudfert he seniconductor chip. [24] The probe
(£1gr d_ I ns pﬁl_%tph‘(% c%%ﬁs%@&t% s%t@lﬁ BF d%im Z@%r%'ef‘c&llﬂﬁising an alarming
sensing unit conprises a contact SenSO{l, a lp{ ess rte
sensor orungrgelbeﬁ;t‘rnéép agagﬁésll(gpal in response to the control signal of the controller.
[22] The probe card inspection system of claim 20, wherein the sensing unit
comprises a sensing probe separated from the inspection probe.
[23] The probe card inspection system of claim 22, wherein the sensing probe
contacts a dummy pad of the semiconductor chip.
[24] The probe card inspection system of claim 20, wherein the sensing unit

comprises a contact sensor, a pressure sensor or an optical sensor.



