f g Description A PROBE CARD MANUFACTURI NG METHOD

I NCLUDI NG SENSI NG PROBE AND THE PROBE CARD, PROBE
CARD | NSPECTI ON SYSTEM Technical Field [1] The
present invention relates to a nmethod of manufacturing
a probe card including a sensing probe, the probe
card, and a systemfor inspecting the probe card. Mre
par- ticularly, the present invention relates to the
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damage of the pads. This requires means for sensing the current state of the OD in real
time.

(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-
responding pads and to prevent the damage of the pads. Therefore, it is required to
develop means for accurately sensing the planarity of the silicon wafer in real time.



2 [7] Disclosure of Invention Technical Problem/[8]
The present invention provides a nethod of
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the probe card, and a systemfor inspecting the probe
card, wherein the sensing proﬁ% IS separately forned
on a circuit board in an MEMS nethod used for an
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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.



first openings is aligned with one side of the first
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circuit board by bunps formed on the nmulti-|ayer
circuit board, and the bunp cor- responding to the
i nspection probe is fornmed thicker than the bunp
corresponding to the sensing probe. The sensing probe
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pr edet en¢ideeth gobetdamiindddiig) e mubitalyércirayieroal hagiug bne or more
board nc%ﬁﬁech&?tefﬂﬁﬂ?&élﬁﬁg Pft&ﬂﬁ eleb a1 SERARE, "Bgmb’slﬂléposed on the

including a_contact sensor, en
opt i cal CO8RHERH CBRBRIYeths HEE 1@@1"1 P%%’ftst\ﬂﬁfg’r? ‘ﬁ%"r‘?f'type inspection
conduct pobetesing e hipypdteamtphsio@Dneppeeusacaof one end of the bar-type

pr edet el5 AR Hioh BYiGk borldéBlo tlllé’}bu?ﬁﬂ delnd M MEEr &'Epi@%a@@ Rh&a tip

of the ent inve S
syst em qﬂmﬂ attached toaﬂﬁwgﬁglfﬁcg i %eﬁmcﬁ%n%ﬁéﬁl Ecam port1on and configured

mul ti - | tayentaet b padiita sboipuiuntay Fing bopresseie, apdagensing unit configured to

connect e d18eDbAlcD ﬁ%ﬁ@d Witingxt @ padbe & @atrbliet Bdceiving an
signal s gse

of the %?qcrﬂ)ﬁlw£ rrgsl»;pogdm% to tpeelexée’ci og {ﬂs gﬁjt s%?se& §¥ mte sgnsisﬁg unit, and

i nspect ¢oprparing the sensed level of the OD with a predetermined OD lcvc to control the




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 nmulti-layer circuit board, and a

tip portion attached to a | ower surface of the other

end of the beam portion and configured to contact a

pad of a sem conductor chip by %ressure, and a sensi ng
unit configured to sense a level of an OD applied to

the inspection probe; a controller receiving an

el ectrical signal corresponding to the |level of the OD
sensed #ygteths ingrstiongeded drivingndit cOOBPAE M Gpekdiion SEMSEPection
| evel onﬁevﬁda %ncgpth‘é"c&lfh o@oﬂﬁ@&)ﬁ{r&fe@ aﬂg g d]% V% 1§r}{tetge 68 level according to

control t stem an i nspect
uni t co%fanPWE‘i‘ﬁly o thesprtodes on of an i nspection deV| ce

uriddr t hellegnetechrdafsptchien systainmodyl fertier BBRld@ardhl&RIn@Yinit generating
unit thg ag;)ml ?Qﬁ@ll in g&ﬁ%ﬁ%% %ﬁrol@]ggaqm ﬁlglco slgpal of

f‘rgocontr ler, [2 e ca nsp eC|onsstem
glf ur t hete SPHdg léc%fﬂP“éP SHSS HH?PetseEjié%@rfﬁ{D? ﬁgmsgmtmn probe.
alla¥im si gheiseisingresipany eortit 4 tennp pid afthesgialducbr dhiye
c@sd)r ol | eThe sbdBly vhitGra$ BREUODcIARE seﬁmrdréﬁﬁe %n@f leﬁ%tical
probe segarated fromthe inspection probe. 31] The
sensi ng probe may contact a dumry pad of the
séflconduct or chi p. [32] The sensing unit may include

a cont agHvag 5usgm@gssure sensor or an opti cal
sr@ﬁ O%.B d ageous Ef fects [34] Accordin
th

mw Phigeustupig e pEoke garst ﬁ@lugag g sensing
t he senmdigthe pmsing prabas ss;arasalm@npem ameulsmanahﬁ MEMS method

formed QB for & In ﬁon@Q@Je%rhﬁl‘. afin)EMa ofjass%gncfogﬁuctor
an inspection,

nspect i n sectlon .
of a sem Eongus CSPFg“ﬁﬁg\}? %egseptg‘?w%vef @m@gﬂw %VﬂbetaBplgegﬁ%%Sﬂwm
t he oveVafelVijhea ighy-insteratedsemmisenduptior ﬁieefd:etamd @ seis¢ the planarity of the
waf er vdilidon avaler gith Yespdet t Gteqh @6 cR@IMAGRBIIETHE, EHe ithBIHIBR process can be

andtogfﬁa eRl.gnarity of the silicon wafer with
E@QI ?rg%e card. Accordj ngl t he i nspecti on

ect t
p fiﬁ ess cfg%%O B&COI &0 dearbeyarg é]ﬂPEfF“FPé‘BX by &5 phoxe gisthod, information
accor di apgutithe QR ef e plobe semsed byﬁmsémtgtprﬁ:lé aby attohethaplaiveity of the
met hod, sifd3fy Waf@tvﬁtﬁ Ebs é@p@ltﬁe pﬁ'&?}% CQR 1O é@ﬁ a%&lﬁ&?r?gte[ﬁérﬁgal such as a
by, the AT IS ]
silicor water I’teﬁt ‘?PS‘?E%EE’(“ ”F%t £ ﬁt8reﬂ @’ cpéﬁn ity infarpgfigry Ac-
in a nowidiegly.ng urecersaramamfachiriag prcesPCusts prdvaited tfageduce the
next opkkOdndtiale of 88 malefadimizgtodelle A 08nRb@nadY, ifeYmanufacturing

i nfor “Béﬂl&&cé%bee%ﬁh&lgl y, an unnecessary

facturing process can be prevented to reduce the
n er and tinme of the manufacturing processes.

ConsequBrief }Zlestﬂiptmnmﬂtl@e:mawngs efficiency can be

e nced 3 tion of. t [3 )
A
manuf acltl@l&qhmgmbpvsf dbie (CRYy wnsingpphedicerydiag tcwemb@lrhmw of the present
(OD) sengdnag:.probe according to an enbodi ment of the

PI&3e Nt PIG. 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 sensin g probe according to another embodiment of the present
invention.



invention. [38] FIG 2 is a sectional view
illustrating another nethod of manufacturing the
probes of FIG 1. [39] FIG 3 is a schenmatic view of
a system for inspecting the probe card manufactured
by the nethods illustrated in FIG 1 and 2. [40] FIG
4 is a sectional viewillustrating a nethod of
manuf acturing a probe card including an OD sensi ng
probe according to anot her enbodi nent of the present
inventi ON. 7 [41] FIG 5
sect WI||US tin ot h tho f.
Bl act dPros e et hisfhiacn O g O e gre probes

schematdfd1qidew of a system for inspecting the probe
cagy manufiees WnQshenic VbR ofrmyla@ﬁl&of thdpasdreqflotentafdl fanufactured

4 and i,qnal view'ill'ustrating
a met hgbg %Efmlth‘)dﬁqgug ﬁ?élﬁ'g‘v@ﬁg 8§e card including an
M ensi fdGpt sbecicnd Vigibustrating of ethterd maptfertinngratpreffe card
t he presqiding inOP BénsdY probd ddcokilng to 8 frthePentb@EitrieAi bR lthe present
view il. Weﬁi ﬁatl ng anot her nethod of manufacturing the
probes ..[45] FIG 9 is a schematic view of
alst embligr8 18&@5%@9?1 h’&%%@%‘ﬂ%@%&?@@?&&éf‘ﬁaﬁmg the probes
by t he of#itiddds illustrated in FIG 7 and 8. [46] FIG
4§ S a S‘lﬂ@@ BQ%Lh ﬁ‘kﬁc\f\’m’e&l l{?f'ﬂ)‘é@ tﬂ).gmgne%fgl?&dpr&fe card manufactured

nuf actu I"'ncl udi ng an "OD ‘sensi ng

probe VBT g‘ﬁ@“ﬂ@ pstated i HIG 180 fer  enbodi ment of the
piédent EFIﬁths reettiofdd View Hlu@ratib ainsetizndt mendisdteingiagwobe card

of as yﬁ&l@cﬁhg & OD @éﬁﬁg?fdﬁg a&:&%u%r 19 R &tilE AktBer BB ACA WE 8 present
by the rreetF illustrated in F [48] FIG 12 is

a secti'BRAMView illustrating a mst h_od of

miHU act JFBnY is 2 sehematic s of 4 sYePmdpripspasinehe s icarg manufactured

probe asgobé fedgl ilastausdet FiQuno.nher embodi ment of t he
p{[ ent FI&V@E 'ag&’uollai’ el]ewF]!lu atgn% rﬁeﬂ?odst)(f tl% ' (:?W)b card
0 manu

system | nspecting
by t he ingtdipgan ‘PPG%I{SP’&PQEP‘* F%Oﬁlf@foiiet %‘&"f@e present
a vi ew inldntisi.r ati ng an OD sensi ng pr obe accor ding to

@] her ﬁ@b Pﬁi’s q%éﬂemg{m \EEW opd' §/§I§1rﬁtf0x.l 1H§@@£Hng% prtﬁbil:]ard manufactured
FIG 15 S “’ﬁ%?‘im % ng pads and dummy pads
formed ¥HP% Rt vvay to be matched to a
pi¥be cardG. |68 VB@«sﬂlumm D Sasing prede Qgerdingéo another
| nvent i @ibodiment of the present invention.

£31] FIG. 15 is a view illustrating pads and dummy pads formed on a wafer in such a
way to be matched to a probe card.

[52]
Best Meode 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).



[53] In the follow ng detail ed descriptions about the
enbodi nents of the present invention, probes for

i nspecting the state of a pad on a wafer are commonly
called an inspection probe, and probes for sensing an
over drive (QOD) generated duriag the inspection of

the pad or a planarity of the fer are commonly

called a sensing probe. [54] FIG 1 is a sectiona

view illustrating a nmethod of nmanufacturing a probe
card including an OD sensing probe according to the
bel§6] nodeTiemadei, apintoredst iskeat@r @shiiacrifidMl Skbsir@95 of Haikh the

_Ref erri p,cgsﬁ,gmﬁ ﬁage h%% Fen fcﬂmgcii%ﬁr{l y @gotﬁﬂh&g@%@ﬁ& Rx%geosts for gxposure and

|IIustrte%n§ an oxl de er rs

sacri fi £7v&r ﬁﬁé?‘]""é‘toélds 1aygiriehise Pé°°§$5IaFf'c?6ﬂfleﬁﬁf’c“é‘rPP15@fmed to form
with a Prstrietietion peems ditnewtli ternisalsan ash fad i yn etBring process later
[56] Thggeafter, a photoresist is coated on the

S ifici substrate 5 on |chthe sswatlonla
hjy]been ?ofF §° fgﬁ F(E\) P By EPG%“F%‘ a‘b@&?@%@" %F¥ ching process
exposur &e meﬂtﬁwmwmmam fast passivelidon| payyeans B thelebp gprming a

Pr 0CeSStaich c&@éaptg?ﬁlg ald th: &%_fr&e %ﬁ@le s&nﬁiefag@gbgéﬁfeﬁ

PaaR 1 AR BE I oGt Rl i ths asint o gy o geh ving he
to FI G firgf R?}?Slvaélomﬁe@ﬁ é ifichidesneronning in (WemﬁCM| psesessapiorm a

dry et citiaD@r Pt eSfesportifg SRGAN bbiaibh ¥f thelid &1 tﬁgﬁﬂoﬁésahﬂ Berforming
the fi | gk LR Mgw e%,:%qﬁ&csgsreéd{epemgghgﬂyw 1ng a

r corre
a{g i ficioes gﬂﬁ’é‘i Lt COS"ESPPB%{I‘g Pk enﬁgomalv 9%%@1"%& probe may be
i |1 ust r@imee innatfdue sldpasywunlgss, a dohe arfdor pykangd, @t coidigg tomershlpe of the

porf or g iy aon PASES LRI AR BiRple T Scifng R5caWIE R dyep rch exching
trench %8%5%%’6% gfﬁ% k%ﬂ%me‘ﬁ%fﬂps%w F%Pf%fﬁﬁhw%%ca&?ﬂ Bosh

t he probreceand perform ng the anisotropic dry etching
pregess tRefd@RPHTIL hﬁcpmabﬂe@sm rp@cr&esla is ﬁe&%i}meﬁh&e%{@é {he\first

: L:nc h %aggl{'a%%g gﬂgrr?g IEeq dgm%to P(u)g iﬁrmsg processHs gegf%gned to

cone an{®™% W“aﬁ??’%ﬁc%%k%‘f’f’é‘? hé S?%l lese L& pfafsecrsmpieneopper (Cu)
first passionagiepnsepdintthy swbseduentpletimyyira®dtst opi ¢ dry

etighi ng brm&ﬁg td ﬁeal(gbeﬁishowr&mﬁ Bhted b Ee remiﬁ@es%-accﬁeécelﬁd an
as a pu

tc
cal | ed expgsur an %e‘,\'/t\a@c)@glg]% Pf%c\éﬁe %ep@gpefdﬂa ?(%61 af-SF(é\)nd E?Sél)vatm& patterns
wet et chi hﬂgmﬁm@s@a‘#es wih itfeshanesl off the yeckinmy ef supporf heags of an

passi vainkm@BtidaalrétRaiGa dnsileprekbd, HRgbY ﬂ)rﬂn@paﬂe(rﬂép&c@ for forming the
sputterj

Sori f1 SPBPLREDy ur SRSl ROIR b iahEhlest” [ 07
ex8ttpl e, ReSppas FED) {Dsismtcsig W@tﬂ%\@ 1%#6@@@@ Pipletifg into the pattern

subseq usmtes pk@kddnropghobessond padkfvaRef @itteind 05, tagd £pléharization process
1(e), am@l'ﬂéﬁﬁgﬁ Efthrddal SchaQak 391159 t(@l@[Ff ﬁ%&gsé b Gkchback process, and a

oLt U St SSROR o, T SR e LS S

havi ng erseaenilys fadspectipt frobeiRd) isdiudee s besfin pdréonsiPe kdntp portion

of EU P p%l]r'?tfml%ﬁ@'ﬁﬁa Bdy Mith tﬂe{}i‘e@ﬁ%bﬁféﬁ 20, Qﬁﬂh@Msxﬁg ﬁr@ﬂasﬂlm::ludes a

Cuppor (BELRE g% Ho bRl o FREEER bl P ot Pftion 220

pleBess. Altemauvely, thc inspection probe 20 and the sensing probe 22 may be formed
using a chemical vapor deposition (CVD) process or a physical vapor deposition
(PVD) process, instead of the plating process.

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

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



[62] Referring to FIG 1(f), a conductive material is
deposited by plating into the pattern spaces exposed

t hrough the second passivation patterns 15, and a

pl anarizati on process including a chem cal nechanica
pol i shing (CWMP) process, an etchback process, and a
grinding process is performed te form an inspection

probe 20 and a sensi ng probe 22. Consequently, the

i nspection probe 20 includes a beam portion 20a and a

tip portion 20b formed in a body with the beam

portion 20a, and the sensing probe 22 includes a beam
portio nPIoIseting partign.on 3 arial RER syBiareof igberm porgoniygyorresponding to
Wi th ththelip amruqnozm thereRPfrming 3 ppadé petiorafor foeding thels@gnat projecting
'nspect ammpa ﬂi@éﬁgmteﬂ?de &ﬂﬁx‘g?%cﬁ’{s‘)be 22 may be

pﬁ@g‘;ss 0 fga%%g??f@ (ﬁygﬁgﬁﬁﬁ%% 0si.tlon

efipldh P(”P‘i?ﬁ‘))by BPB%@ the space
I nst eadpafiort faeneg bettvicergthp trodessivafiGlattires 2, therehy fomElzGe signal
1(9), thofesilRassioNddi on patterns 25 are forned on the

r Itlng tructuyre such that it has a pattern s e

w8 t ne B3 gg%’fﬁf{ih@sae%%ﬁegﬁﬁmsmesg PP o ool th second

pr oj ect pasgvasion patisms 15 anchthp thirdipagsivetppeantiyny 2%ce of the

geztgm pgr t REFBiZZ R Q! I(PSRPBndgorkibns df iR behd pH@ibhd 208 and 22a of the
t A

R ? EBYonl B8 e BroBRA 5P Ll BB deBler] BLELID thfs 55 and 54

deposi t foge BlaYFIG‘EﬂC‘HRB‘?aéWﬁ ng to FI G 1(h), a

caagiuct i VRefemihgtol FiG. 1(B), d epoadtigthrdiyssib pﬁrfdﬁlged Ibtrﬂl_ldvbﬁle sacrificial

space

patter nmggm@w “Eggﬁ%‘}?hrﬁ)éﬁgg ¥ L&? B gnzgﬁ1 I‘Hg’r?ezﬁ ec pﬁ%e 22, thereby

porti onc%@f’“[“&G}’mh“éFaé ring to FIG 1(i), a wet etching

pri6dless i BIGeisfagesriwdaltveew idinomaeng dvethsienahall ofpeessiavtatingahe probes

pat t er nge gif. BRgmisheeddal & Qeﬂﬁ:ﬁﬁig‘ﬁ?&bs@ And& ko 1@@[‘3{ etchlng Process

[67] Referring t ons
o b Rt sp O s AL ]t et pove 2
sensi ngaysraphesing20oba g ipte sreafipidspestnie vedng andiie grocess is performed

bunps Sk fafmtla Sghal proje e&&@ PRRioA urmbddly wlﬁay:&r sefidifigCptbbe A20RIddscribing
35. [ 681he Ei%é&{ lJ}lél‘{I] gf IEI% Lﬁée sa}I{elé e P‘fé}cgér? gex?)[eﬁg)?ﬁi% same

is perfo sacr | |C|a
and t husefféwﬁ%%@w@% ap%eﬁ@@ﬂtiow BRiCEsame PEASERSesE in FIG. 1 will be
SenSIngomﬁﬁbﬂxaﬁmmhhﬁieby conpl eti ng a probe card.

F' G Rgfeﬂmﬁ ?oﬁéci(h)oﬁé'saﬂ{é Er%ésiek h’s.slhrP?éé ri@liﬁ“ﬁﬁ&}@%performed 10

act urin s of FIG
LR AR R 7w A
et chi ngsqtiosetramgpotiopedfifbninsrertion apeé sdngingptpbem omthe sacrificial
sacrifi 9ub@dmt§5lbﬁéré féRhds fbﬂfof-rﬁ!hgfhﬁlpbrh&ﬁrw fob @ hapé es fo2fled.

aﬁgl]a S en?iil el 9 e%chmgi psroce"Ss 1? 8@&%8ecf ?s%gf tsn%gfagsn%xglil ?ﬂttems 15 as

a plating proc
proj ect pmgc}p@as% tbﬁebyrfoambz)dg/ﬂwmﬁﬁﬂhléuh%ﬁ?a &) g”eft‘}h%ﬁb@ele the beam
22. I n gesg joioAgof thdlipsgotadirsterhd tk bédnGanddip foftns ainde sensing
el enent 1o§%xghﬂ>e f+1%edl are denoted by the sane

referen . _and descri ptions about the sane

pr[a%]es s es Referripg toffIg, 2(p), @iseqd lyyer LHgfarmedion Be sacnﬁcml substrate 5, and a
conci sepasisctivp waleriRad @poiired by plafilgGntoZfeayenchdieo foamehe inspection

pr OCGS?’?&)b@%énﬁﬂﬁsg% 40 1(c) are perforned to

formfi

S ﬂgé]es WISB %1?}3 It%\ﬁ§p gp}dh}%ésyv%ngh%att%é %1 WQx \fﬁlap g gptace 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.



sections of beam portions of the inspection and
sensi ng probes, on the sacrificial substrate 5 where
trenches for formng tip portions of probes have been
formed. [71] Thereafter, an etching process is
performed using the first passivation patterns 15 as
an etch mask, thereby formng, % the sacrificial
substrate 5, trenches where the beam and tip portions
of the inspection probe and the beamand tip portions
of the sensing probe will be fornmed. [72] Referring

to[B G 2 (Rbﬂernn@ tSESU 2R Y% @6ndLbtive Snadidfa e Qeﬁ@itéd platm% 1nt0 the space

doposi t Eu iy PUAEHREn e ARG 45 (TR Fipiing e signa
|nspect@5ﬁ% %ﬁRﬂﬂ?nﬁg and the sensing probe 22. [73]

Reff78T r i ng Th@edftef>the 241 pro&ebdeﬁ 6k iPF. YRS ﬂoql(k)ﬁég fefbi®d 2 hond the
whi ch h%?spénérpﬂE}& %5& lthg @e P?lobg E%e tosntlm%s %9 and pﬁ.&?rimgii on a multi-

section.o
upper s&%@%&%@%ﬁ°%¥35N@§ﬁPb f@ﬁgzﬁwb%%¥¢espondlng to
a {7p por FIGA iQ24hafatit hiewse nsysrfam for Dygeciy; thep@be dad M@ factured

on t he %?g{e'n{e'th%ﬁ'uus?}dﬁéﬁr{ﬁtﬁ 4Bere the inspection

nsin probe 22 have been forned.
ﬁ9f7 %é‘%’é‘r"ﬁ . %%%t 3 e ltaob"ff(lfﬂl)mspacﬂeb RUFEL Gladager aplfidayer circuit
| s depo @Deu'é & Iyyingloa¢ dmgore pénbedtiog tesipiaale 4Q aid liren 45 BEeEAL an
]?gtr an1e ﬁ n eitgﬁaltefébimgal B%ﬁz?‘o B(ﬁe%p{s 915)1 di?ﬁs&c%rﬂﬁe %me&ijpﬁﬁ)ﬁals 40; a
g i
Ther eaf P&f ﬁtyt %gm@ﬁ‘@p R 018%?95’3 pgog’eﬁ #‘P eréfl“(%a"“% ppgjion pressed to
1(k) ar €0t # eadrpé d sergcingdnetonchip anil mbgracpdrdm henddoigo 4@ bump 55; a
and t he s&ging liigsefsihn (22 apBeDWIRSInGRctdAGrdvd 200nI8 GroBscard

a multiyla it board 35, thereby conpletlng a
B M?@%ﬁk%ﬁy is a schematic view of a

prohe car
sy@ ?h m f ol 1§ Sﬁ%%‘égdinit r&lgchtdﬁ% 255516 PECh 2 Prnded Eiequgh @ sppalglp bump 54
t he met hotiscanhdction teabiedl 400f b Guilti-lhya et bohrd A, a signal projecting

Referri B&‘tlBIQBd:fl)ﬁed%n atplaﬁlapli Q%uﬁﬁ:re@f 4 E@%ﬁ%&ﬁ%ﬁ X&Ie@ nding to a

i ncl ude oar avi n

ul
or mor o R B?fﬂ%ft%%ﬁ’é’ﬁ HE SPHIPG 218 3% aa%asernﬁ%%}g%é C?"é‘%”é‘uoi’/ feryginal 50
an ext dispatd @ asgrfpdeef thesiugihkiyer chouippasisd Sdwhioh e tarsignal
t he conpegdipottn 0 tabspdiQhe cxteril elb@didal g 1o the outside when the

cant|Iegﬁfa£%3§a$@§£§££k@ﬁzQrobes 20 each having a tip

ﬁ{ on pressed to contact_a pad of a sem conductor

"%J and A"bUA BBYPEING AOHEM A& Rorgeq MU g thabit contacts the
sensi ngsemsing sigethainnegrtiam te@@ingHPlif bl OD@xtdrds the ppégdrindrd level and
probe 2Qjce ¥6h. @ probe card inspection device 60. [78]

T ensi i.ncl nsi ng probe. 22 bond
CB0an  Hktep s o8 de e Dhrar i R BRI ey elctrica
40 of t hignakedrepponding fo to¢ legeliof OBoansed Bbthe senging neik and then comparing

pr oj ect iRGens@LOD 198 with thOpeBterRhed OPALTH] &) codPRte entu'e system; an
surface, rgé%:gorfﬁ%g% R r%l.‘l)mt 6%.2 %vfég rﬂ%%? %%%:Idg ggc%g{l (';lle 1ce %0 under the

portion
si gnal emﬁlﬁleﬂzftthecfﬁmffélramh &l lssley uggf @%ﬁ%ﬂdntsrﬂwaogamp@mecwdmg foa
of the pattblsignaletheiontealiet 6ard £h aldrminghuint 164 ca@esing Atalarm signal

signal.m&gﬂh@qgmggmggfﬁggﬁﬂﬁg?%%gxﬁégput the externa

el itrlca& si gnal g n the OD exceeds
a [g ]ed et e l?ﬁ REGigns\pefhe probe card and the probe card inspection system will now be

described in 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



[79] The signal projecting portion 30 is fornmed to

such a height that it contacts the sensing signha
connection termnal 50 if the OD exceeds the
predeterm ned | evel and vice versa. [80] The probe

card inspection device 60 incluydes: a controller 61
receiving an electrical signal corresponding to the

| evel of OD sensed by the sensing unit and then

conparing the sensed OD | evel with the predeterm ned

QD level to control the entire system an inspection

devi ce rgigewf g predeterngreddpteryplidd. ‘Theeefpre.dhrseasirgbrobe 22 maintains a
I nspectpr@itefifibCastide Wit @dspdche mél@ﬁélﬁg(ﬂlglﬁfcohmnon terminal 50. Ac-

contr ol éogjrl%ﬁ‘fyl a 16 ?L'va%le@%cﬁ @ilgk?ﬁg’mgﬁr%ﬁ oat%{nl-: ?%&Lllﬂe? 615 the probe card

anount acc
cont r ol P&PECtpR de\a?ffoﬁ(’athro'aghatmﬁeﬁ%jn&ﬁg&al eungEpkPaRipHg0and he
aI ar m siogie@tion tadnil dd aghnégedityar l@@sr ol signal of the

jrol | g o%&ngcth%é(}. 3}@ SwithGh @%t%&@lsphgr{maﬁ ﬁ‘?ce% z\%ﬂgecﬁ% "fhke the OD

the pr ection syst
d escri BEHiardr O&éti‘%lflﬁt W%fhthﬁ EPBiCHpR Broby? O fgxed to g sgoqnd range of 2
Ref er r i pagleteomintGnted(ab)2 dewtaeig frbre tHeifjpst poipé. i TherefdBd) thefsame external
the | n?ﬂ?ﬁ&ﬂ el Qﬁnﬁeazgsd t8 thel3k 01}3320 1) ﬁ?fat thé Q%Jxal projecting
physi cal for eto act anlgti ag 150, A
fur t herPOr%sRe ﬁ%‘ﬁ?‘lggffi)? OarCgR ‘iegs%s&“i ‘iﬂ’mﬂeat‘?fhﬁ%’é“ma «
t he OD coxdingly.wihighilevebelédtuiost sigrahigenpotied to thespesrdlientyl af ghegprobe
p redet efapi 1ﬂ®@cﬁoﬁtd8¥u\!eado tRougt A€ 1ihd BEAE tHe@BnriREtIARerdfhal 80.

fﬁiied W I‘é ltth 0. g‘ %nc#ar the C(%{E%?Ofo Jle Eon?ro)?er%g %e pzé%e c%.r% 1Psg>ect1on device

rval
a pr eo@tSé?Pﬁfh@é’é)bG caf HRRastion ?H?fatﬁe%»ﬁe‘é the ﬂlﬁplﬂh@ﬂ%@@ﬁpﬁgs the
si gnal «eBnettd wan defadrnal 50. Ac- cordingly, a

lcggg{] | evel Alg% %ﬁ&eﬁ kh%%tmtrcbll g‘i}ﬁé s ar h&%&lttflbegant.r&ﬁt\@ﬁ 64 outp%tg an alarm

roller i nspect1 Q evic
t hr oug reigmbsodhay §§hﬁfg°P§’iaE§’ﬁ%‘rf HHAEE P?ncﬂ?‘cf‘"é’f' Hi® (Faipens gfatgnthe alarm
the cofymebinayobe dtewns sahd, 40 ekonmdctudid signalaa Vaiceezuddance message, or
[83] Refefikd ng to FIG 3(c), when an external physi cal

d t f
é : I S éB‘HllP‘t?{ba’f %‘Eﬂgé‘ﬂ‘e OJD}B% g%rﬁ%g%%%ggdo%aﬂﬁn of the probe
s econd qaemlg@y lesfstaged ip Fé@@@élﬂﬁlﬁ @éﬁlllp%ﬁa@ﬂlﬁalﬂlﬂéﬂ cefehe wilizergeven after

f rom t hemiihdtdh of @8 g} inshb@lodpIcess. t he same ext er nal

pmdﬁlcal force is applied al'so to the sensing probe 20
thus the signal projecting portion 30 is brought

i nt o coMiosletforithe Iaventiansi ng si gnal connection

tegd]l nal  Sfler ifbodicRAE bIHEE Yresedt AvEfRioh %ﬁﬁﬁow%e%&cﬁz‘b@@ﬂn detail.
sigpnal is tted to the controller 61 of the probe

ca [ nspgg]%%w ce 60 through the Iine 45 and the
cd?fect i Oin embpeiingetl 1, bean @ajon| 242 phy sgnyirmprsobe 2 deformerlonger than a
cont r ol pe@fn ﬂol‘tii‘mQOzm)ﬁ a@'lﬂsﬁéctxﬁﬂ-probBEO RADDEp Saafich 21b is formed on a lower

t
IOBZ P Zf | Iogflgtce o%gl{ t“‘hr%iam ggrtlgﬁg Qﬁ ?mg%)Q%ﬁ scgi?{ fgonll @E Ql?c%f tRd%eam
cur r ent pastierappa awdﬁwwﬂstwﬁ% B0 OKE. “ ppgensed in the
cont r ol saffe nidAfera® Ml thobdsBhiodd mbbditeat Blrcm;cﬂgmg Eidbodifent 1, the same

out put Sel@rﬂen@ a% lmhe §é39§1.ﬁéé QI%OB{E[?JD'E :S}E B&lroteﬁ@ﬁ é‘ re@errer@:e numerals,

nmanager Can perceive current state
si gnal #eyharesHiPHers 28Ut SHHRBPINGAORISHE PHIL P ngg °6°°“°1se“ess
sifgnal , aFNGO# s sgeriodal vy itesstigey method efheaniifakering 8@pbe card

In add' itnlzlqalin %O@erﬁﬁ@?l‘&g abd@)&@r’ié@tﬂh&ﬁbrgﬁﬂ&fuﬂ&ﬁ@f the present

duri ng 1tngeemog)eratl on of the probe

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




card may be stored in a storage unit (not illustrated)
so that it can be utilized even after term nation of
the pad inspection process. [87] Mde for the

I nvention [88] O her enbodi ments of the present
invention will now be described2in detail. [89]
Enbodi nent 1 [90] In enbodinent 1, a beam portion 2la
of a sensing probe 21 is fornmed |onger than a beam
portion 20a of an inspection probe 20, and a tip

por ti onye2dfind o FQRRTRACHRR{BME the t?ﬂbh@ﬁ@ot‘?ﬁe pté'{;]b%s glfcﬁg]fmm a

portion 2 at..a poi nf. .spaced apar romthe

Phe. beatfid But05n S5ahng S AR e dotist e Backr bpates omed

over drReferigOm) Fitafehisspededon pattehs 15 s@hpatBrspates aqresponding

in the BeRdveARYBrRAIPRH LABNG arel BRI b DBic EH0gL PRt

1,[ g}he sage. el Fﬂﬁat aas in the beﬁaﬁlkg@de, e i odi ment

arldenot BACEYE tHACs At PRTUSTETRarHR ieiersied by jing o the

descri pt¢nehes aph tha Pattsyephappipnd trroeghdsefgstwedsivaten patterns 15,

omi tt _E‘:jtlhfn@lﬁy E)ﬁﬁﬁt _ g@ﬁ'ﬁ@@tﬁ:ﬁm{ al%e Jo dd ftlﬂa s%lﬁin% pedBe Qi.miequenﬂy, the

view il i .net ho .manufacturing a,pro . .

vard | RO 2 TRl s Ak e o iR e i portion

anot her 2®fpenrsdaenbodyfvith e epd e%tgﬁbeam povieant2Ppand the sgnsing probe 21 is

Ref E Ir gs fogmddao flctrle 1 begm podtich(2) and e tip gcb‘fﬁorp%l@ E&15126 Sn a Jower

in .

trenc he%‘ff%%?"ff‘%?%%*‘%ggft“ﬁ%%aﬂaﬁa R T B R B Flgot e beam
plerpaned ¢5ta85- a sacrifici al

and to RWHGR 22 by aags
sUub4t r at eA prohb eard fdblieetibn pnahes theawae eie mhefbedt e embodiment, and

RQf erri ﬂtH?s i@sQieEdr@ﬁorfl\(/ﬁ)be o&it{eéﬁfo(ﬁfea&?ge%{ég.it ﬁn patterns 15

W a Nn_spaces orre nal n (0) eam .

ndet); bns B50s RIS el el PR Mrfrind ol of Ftrcgon the
subst r sifigpestion[pydie amgthe panpingprobe iHpgated (f FIG. 4 In Siduethids e wet
rrag etr iha&tch'h% slogesint afladiyotphia tityeghingtpockdd Qre staqueﬂfahl? $erformed to
an . AN

2, Vg@gﬁkgg@@@ggﬁ%ﬁe&%}gﬁg}fﬁgﬁ a sausgl{%ael Ststrate 5. The same

n
i nspect f\GPEFTESHRDS Beshmederambodigss %‘i“gdeﬁl'f"%%’ g same reference numerals,
Cons equextthejr, desduiption widlbe onited f@rcoldser®s.i S construct ed

t 96]” clu q@eférﬁﬁg Ream K7 LtteP R AR RN R Bt Fﬁsi%ﬁgn BHBHS Q8 having a
Zgbfor dinab ith_the end he beam port.ion

S0m.  aPRaPEE NS shir e s TeoRas offas it PG AEA ot pater
t he beatPrysorith basiprsoishvdestion of fhp bepr parden 2144 e pivhids process and
a | oweran aisbhaeed® kichiig plasimrp eddubdilly fafoaheddo R@mtpaces for

spaced gpan dle @%ﬁ&@f%ﬁyﬁﬁﬂ?ﬁﬁe&ﬁ%&w@g; g{'apﬁss k3 brtion 21b

a predeter ak st ance . i
f abri caltri Pregergsuiace phibe begigpogeon; 2] af hpoilfspacediipgy from the end
enbodi n@nlte, beamaportioch @ ytagprellesomingd dietancad | | be onmitted

f Gg7€0NC i E@éﬂl’ﬁﬁg to Eh@sﬂ (b)ﬂ. @nd@cﬁ%@ rfAteSiRGE )tif,ggﬁtled H}% ﬁ\c’i\ﬁn g into the formed
&

i I'Tustrati ng anot her t hod of manpufa In e.
i nspecti?agﬁmgmfﬁse "eFrgY wnggr?émﬁ’acwwi? 0 pisie s pigbe 21. Con

FIG 4. Selllfﬁntlhiﬂ@ inﬁtﬁmwd proée dets forpted I ingfugertheclrem partbnda and the
ani ?Ot r c{?ﬂcﬂf 20b Qérﬁl??’l iney Héﬂ?@ﬁ? FheRn& oSRBAM Otﬁilf])h Y02, and the sensing
perf or me . for e, i.nspection..prope the..

Cans naptpoids FAn LiEHF R E BBl PRREE dhiuapp romed on
el enentlewersufpcetaf éelbean porbeic2 le sbophints pacedirpart domobeendpf the beam
t he sangriiceif2an @ne gredeterdfi@l distance.

[98] The probe card manufactured by the methods illustrated in FIGs. 4 and 5 is sub-
stantially identical to that of the best mode embodiment with the exception that 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



and their description will be omtted for conciseness.
[96] Referring to FIG 5(a), after formation of first
passi vation patterns 15 having a pattern space with

t he shape of the section of the beam portion 20a and
anot her pattern space with the shape of the section
of the beam portion 2l1a, a wet 1etching process and an
ani sotropic dry etching process are sequentially
performed to form spaces for formng the inspection
probe 20 and the sensing probe 21 that has the tip

portio [ su

portio nnOfg}%%?l£ g{)ﬁ‘gﬁi Zfar‘?' aaap egmgerc{ él%?‘% ﬁ’]ol{hﬁ%e Poé% § by g]]i’e sensing unit
t he beawlﬁéﬂ?ﬁc'é‘?ﬁd‘?f?écwlsﬁleﬁfr edet erm ned di stance. [97]

ReFr 1 i ngrheeedsin@unid (lojudesathe eddeidg biov€2 NMBdnGéd @loupiSa bump 54 to a

deposi L& n&b{()lptl‘:fﬂl 4190 bﬂ!{ r(ﬁultun%ﬁa ﬂEgoﬁ% tt}ﬁersgﬁs?rp prgbe 21

t her eby, m ng the | nspect

sensin gﬂﬁ?(ﬁ%ﬂ Bepm pogien 2 aideto Wﬂwp Heb fosmprben 4 lgpenugpe of the
20 i s fermpdrtipn 2iautkpdiat dpheed bpantrgo bid «ad oPfa beartpdriieh 21a by a
tip po rﬁréc@ﬂ:nﬁiqu (ﬁ@tﬁﬁ@danh'ﬂ sﬁlsﬂg g%né’l"c&{he%t[bﬁ ﬁﬁkﬂnai’éo &1% spd ona

beam portion él thr he sen
to i nclSyEaeeoh de gy %rctlrﬁ'ah bogrd35 gﬁam%ww%ﬂ%@vmp 54-side
21b f orewddf e beam paptieer 218 ise fsao eutplt ah hlecthied vigpaitd the nutBdawhen an

at a qumxe%&ﬁca gReRRARhed @M t he end of the beam

p on edete m n istance. [98] The .

DP15L O o PR TSRO BRH do§oet RV b SRS b S PRApadpril o hat of
FI Gs. 4hgbrgt IBOde@n%vg@mestt endtthuslits gethidpdiesceiptiont willtbh amitesf! for
t he beSdoncﬂiHﬂ&serTbOdl ment W|th the exception that the

Sy 09 HIG s gjsﬂ%fna?c RENSE st 122G IR Wed using e
sur f ac éﬂ%’F“’Pﬁ éﬂ%@aﬁpwpbqswnm@u@@ by the giefodsifagiaged in FIGs. 4 and
apart ffomthe end 13 of the beamportion 21 a by a

i ter '
PLAAP! T MR ARG o HHANE Gon JH6IS kefiera @hoknd ]i?‘g’%ig%%g 20by an
sensi ngexf‘?ﬁ}ajt P yﬁ%?lﬁﬂé%apppﬁ%fr% A€ ion BB d Pt the berge gortion 2lais se-
t hr oughedivély epnn§ded © tae sepurprantl wnnecdomtemaihal 40 degfending on the
nul ti - | @y&ridairkdge of thh @Y. th I%éi;ongehg aﬁa&%&@gm apﬁ@m%ﬁe sensing signal

:‘g(r:lrrggl gﬁneactl bn \%%r]n%q Iaocrtl) gogl% ?]hg’ pBabg ﬁ?lg 6‘}SP?°gﬁ“ %elvécegp controls an
a poi ntinsppeioa ée‘a?f‘diﬂ"lf!gr“@mﬁ@)srﬂéh@hd ugit 63.thad pedlprmir unitd in the

21 a bwaﬁenﬁﬁxﬁdﬁﬁm%ﬁdnﬁbﬁmm&emand a sensing

SkgR 2 connection term nal 50 disposed on a surface

o{ t he rrultl-layer circuit board 35 at a position

oplfsi t e Embediméntdny 54-side end of the beam portion

210550 adntobaiihgu ihntrabentfGe 8land 8,grimpt56 bblied to an inspection

out si de,:yhaen e rm SRy gﬁﬁg%mﬂ BA ﬁ&%&@t’b@s%@r ?%%lfigbag\c/l g, beam

100 d |ns
L100] oty G dinpch O Pedle. 00 MUl (he, SbOVE "L,
enbodi rhedimentsnld deseabing Esnbd@tnamﬂ?edw deweddmnison ivihe besbmode
om tt ed:n{b@mmeﬁm&aesle@@g)s the [sdrRblifeldn€a nifndrdls, AnBHB aégaﬁpﬁbns about

vi ew of grl %é%g%mcesges wxﬁ%ggﬁﬁt{eg o cﬁsgbe%s card using t

|nspect| es manufactured by the

pro
metiebds iRefemag tadde 7(% Fngii-layer girpyit bgard B3 pyeprestleanil figt
t o Fl GpaGivavibieputiains EDwith a gRIGEEEITSIMP bediB@ pdtR SR @Rt fn@d on the

Probe 20uBYayR ircuit board 35.
[107] Referring to FIG. 7(b), a conductive material is deposited by plating in the bump

j

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



external physical force applied fromthe outside, the
end of the beam portion 2la is se- l|lectively connected
to the sensing signal connection term nal 50 dependi ng
on the generation range of the OD. In response to an
el ectrical signal fromthe senﬁlng signal connection
termnal 50, a controller 61 of "a probe card

i nspection device 60 controls an inspection device
driving unit 62, a display unit 63, and an al arm ng
unit 64 in the sanme manner as in the best node

enbodi meumep 55[id ®8hed. [ 104] Enbodi ment 2 [ 105] In

enbegi e nRef&nhé oSt rﬁﬁ)eg cdnBuds k'gﬁtatexzal MP&ute@bg}%ﬂ?%lg $iPa space

bonded to a obe
Chan o SR 8% 06 SrraiotvBo L Bei . et Hserasiaite geshtof e
beam pompg®Bn 80a of the sensi ng probe 80 is fornmed

t hiimwher t Mnﬁ@f%%@(}@ﬁ(e Hﬁ( r @ééhﬁﬁ?pr@ﬂg anB gl in'gge@ﬁéh prﬁ:{é bonded to
descri b ng. %%g Cﬁﬂ e sane el enents

best rm&% B0 AP et r”@e B f5isage B‘?C?SFFé agig FdGs. 1(a) to 1().

r et B enceAmibaes BY sichiphpiogehe anlinsperiiqutpirahe 20 lGug a beam portion 20a
over | apgidngippbRice ISEBnidd ih a B&iyﬁi?ﬂhtafn%ﬂd I)me RARGoRRA6Sand a

106 it,.
Loar L ;%Bsﬁlgé ﬂr@&g‘f)%aé/: J‘xgﬁ b%‘l%a[)ol‘tlo SHyg]SC}SaI t1 a{%{}ﬁmn g; ogrlnéd ina body

65 wi t h"ih # q&ii 51 the heagy poplinm$0s éfétf‘i’f@ﬁd et seerifivinl gnbairate 5.
f gi1#dd orRdftréng HIG Hhathizd pasiinaioh patkoarsd (&Srodid@&k beam portion
Referrlggdgﬁmﬁhgﬁtgﬁﬁkn GoRsuctive material is

ite a 1N section patterns
ei@g’i ed tcj?ﬁ?%ﬂgan &’ﬁfgs fiifang 7@5%?%@4"6 alsaek i Aepesityd by plating in a
t her ebysph@renpasef thivugipte Bdrd padivation a8y 8Rekereby pogidz@nly the
FIG Z(&hmp&ﬁi@@@@acﬂ%&%’ef{ﬂf‘fﬁfbe@@t terns 64 for 100

Y ROSi n [ or :

Ri# rin eh%é ISgEong %10% g al aésdﬁ%ﬂgg?tﬁ?gs rﬁngggj 1€ Letivb by a wet
deposit%%“%&”%ﬁﬁtlng in a space exposed by the second
pask vat i Reflerfigg @GS/ Odonetechd petiynsioNhe @BBdcaGh iddeehiis@hibes 20
of the ,3WIRePBndel IEE blﬁggs%% Lahd'$4 fofindd (e xﬁﬁ]ﬁ)lﬁf ca.rcalt board 35.

(66 ne B M oo el Al Frbnass

§irate,> IS Eenvsd e expose the inspection
pr oces spebes andthEbe@sing plod) 88.0 1(f). [111] As above, by

et[Plth[] N9 YGRS, o8 a @MbbAISBR 6f K103 &r&ﬂ?&erz @foﬂﬁr{é aﬂm@m&%ﬁ%ﬁm 7in
\F,J\Aotr hl gﬂthétrﬁ: eam p?rHon %da 0 Enplnmectborq S ?‘gﬁ‘EE aabeaglénrqg ngMa of a sensing
probe 8BOKSPiAFForN @R B ETEINbBOE Sand a tip portion

8Qbi8f or meThat iR, the ingp@ytion\pidbl 28 Ravéipdth®beain@rt@ 203 HArattipQortion 20b

80a ar efoﬁﬂé'd']]?gbéd} 5@ hé ﬁﬂ fd t?elamngnﬁwh hBd Sidhe Jeéﬁlf?l Spr%lga 80 having

Ref erri sivatl on

to
for gro o7 Rt ARBIB i 7 RS om SO OPRec B ey W e of e beam
beam po;mmrsosaa nfafiif3duRe inghe § samg ntethol hGe. FIG.i1J2) &nidf).

(i) a ooupdued ﬂo\P@G 'W&)ezrfiet@{he irtﬁ% b aPsbieemh Ry &fys@&singgrdbE 80 are

a Spa € I r aSSI Vv

patt er @%“g‘ S‘*Fr‘e“?“é Vlaggﬁw%ﬁ B?ﬁsvatt F2lHRY, a‘H fﬁb%fwﬂaﬁ only the beam

80a of nonéeondOmisifergep po e s@ificial substrate 5. A reference numeral 15 denotes
passivation patterns for forming 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.

f121] 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-



[114] The first, second and third passivation patterns
65, 64 and 85 are renoved by a wet etching process.
[115] Referring to FIG 7(k), one end portions of the

i nspection and sensing probes 20 and 80 are bonded to
the bunps 55 and 54 formed on the nulti-layer circuit
board 35. [116] Referring to RPG 7(1), the

sacrificial substrate 5 is renoved to expose the

i nspection probe 20 and the sensing probe 80. [117]
Meanwhi |l e, a enbodinent of FIG 8 is different from

the e nbé%gitl erﬁlfcal':t!: fﬁ’at & tﬂerbes tnnﬁ%) etﬁb{?ﬁﬁéﬂt %‘t}?‘%‘?&o&éﬁ& thata

of an ins ectl on eam portion
sensi ngsen P%%t 1% gt ffo(snr Iili%td) gﬁbgstggge ppedingent. Therefore, only the
subst r atessifg urfithvliB pe Tévatiberd $or colmisenssspect i on probe 20

PEEYZ!?‘Tg t hﬁa@ﬁaﬁ‘ﬂlﬁﬁfr&é@lﬂ He, ﬁl@gelﬁmg bRt BRbED ﬁxeg\g@m probe 80
orne

eam. par Ll
formed Lo ROdh IR S0 e, of, b Seampartion 02 i,
and a tfepnipgddp chnmaitidayes eimsil bpard 35:odly scwsma signal epraregsion terminal
t he beasp dimﬁddloara sBdite of Be ﬁﬁmulﬁ?& tidu@tbohid 35h€a SRR opposite to a

t hod Ref Qs
rFrF G 0 8(% mp % stl e enii Hfltqle ixeam %t( )80a L'Aocgf?;r é(bgutﬁug ral|t1 Elgctnc?al signal to the

sensi ngopFdsEheg@n %Xﬁfeé% ﬁ@@dwfﬁé@dc rificial
SUbBf]r at eA probp aas ingpcti@depiRt E@WRB thé 2bdve serGi@Wind § i@atiyal to that of

the beam, b%?fnk«'i R38%ehS al AL iEH d&ggédgagﬁ%@géﬁ §olie@niteed for

substrate e erencé’ nuner al
passi vatdigisesit t erns for forning the inspection probe
201260d t hﬁxasenslhmgherﬁl@ IpegeB&rated 4t Zi} indRedtion prabg 20 Oy kil &Sternal physical

2 ( 2) » :fo‘}&r& Meh h’étﬁlhﬂg;%%deahe ed f?%%%x}h%@r&%gtstﬁt i?tsélaﬂvélf‘
t here bycodlp%(%% Pﬁw glgnag g%E%QP lteng.walo %)Oc%p%rfdulgﬁg the generation
sensi ngrapgeot éhBEQD Ij teppdnseTioghesldstyisaisegmel foore thesensing aigeal connection

t he san@maigaltsDas®@nirdlleF b Gof e lﬁelsé daf&lliﬁsgﬁaﬁin rdeﬂ@é;(gfdoﬁ&dlpih
rope ca

s L U R P
8 is suﬁlmpgnangqramqthqbeytm%ﬁmb@@meqto that of the best
myuzs]enbodi ment with the exception that a sensing

57 is digifghi6nt: of rom that of the best node
o S e SR 0L
i || ustr2diedoringd ©haye giferekideighithinrpumpi 34 Hopdddiio e sensingprobe 22.

seMyINg PrREDEnSH thamaygﬁﬁs sHaBWNpAABRAEE P Br it gBfddhps are formed
and bonded thr.ou %P;Q-E? to a connection term nal

40 of a %W]Itl'lil%g chg board 35; and a sensing
silgpl  coRefecing FlBeldhnarondygivel m@e@eﬁd@ﬁmd S¥ plptiedn spaces
of t he eRpbied trayp@rihechiiQidisivali@igatierd6 5 thefeblp @sdntidghmps 54 and 55.

E’Qﬁl te % P% 93%18 Rﬂc)séeg%dgnagwgaor{ Iﬂlﬁe&g @{'}09 QJIJCFQ& growing the

a i'n or
out si de lme?? Iafew ek@e ByXi-layes Fléfd!éttbewﬁﬁg &8 Vhéshdhe bumps 55 and 54
[124] Angye btea fomted. | nspection device 60 with the above

An 9 uﬁéftemhé td }q@nid(@)aﬁ an@anb@hlaﬁflal 1§ &%o&%ﬁ‘by BB in a space
e rrb odi ment ,

d%gﬁ i t's. t Fﬁgea tlon V\/IL¥| € b 55
oni t t ed®8red %% éFCé’Eﬁ gggve [Of'é’%‘]temls t 7§ %&?Efﬁ‘gtoﬁ yurnp o9.
| d13fner allewkadier, thisperispectbe 8 ifroird iRthe lsymeproesssee pia F1Gs. 1(a)
physi calo 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.



force applied fromthe outside, the end of the beam
portion 80a is selectively connected to the sensing
signal connection term nal 50 depending on the

generation range of the OD. In response to the

el ectrical signal fromthe senﬁ%ng si gnal connection
termnal 50, a controller 61 of "the probe card

i nspection device 60 controls an inspection device
driving unit 62, a display unit 63, and an al arm ng

unit 64 in the sanme manner as in the best node

endddi menRefefiib 6] FIG[ 112 Enddgdiroter? havihd 2B8daml gortion 224 and a tip

embodi mpion?ibl bt i By lufn 5 Gha e b@amggﬁoégzahgﬁqi%ﬁauauy

to an inspe ave erent
hei ght | PRS2 ) D gtante A Bl s ik ¢ e
[129] Ré@rélm&dmgcq herje@ringl @0le)22 if fornged 1patssamamemiasfor the
patter nglsﬁﬁmﬁrqroﬁe@[)m ng bunps are forned on a

my | ay feu boar 0] Referrin

ok & EEnRUEE e allfolon o Gelop R phsh i sictoes
in spacé% e bsapaeion 2B ofubshsensing frote?. puidlyitxatetliroFIG. 11, the bumps
pat t er nss G, s4thaer dftedt @élgmtmgmbuﬁpaﬁl éad oPihE b porhohIb) of the

gif fe‘r)r ' Q&FIB€¥IE %2 d]ogs.( &Jt bon%a%f%sen% u%%g c?otnlgogg ALt e?}ﬁa when the

the nul HSPQC%W%ZP @a*rf{ﬂ%%l&wa a prsdesermigsr O tepge. B gpiHacsShe
and 54 sdnsivgsipebeonhatingcrmipdl 32 whRethe bpdrabhgrmgEbiGhe inspection probe

10(d) @o&&&@yﬁkli@@et%&ﬁ'cﬁhah deDOSIted by plating

n[l§7] f] 2 ?E&F é%(l%ﬁ'ﬁdﬂagﬁ Lhe Eeglg l'%g il ds%’a?%_]? rP]"I al%)tlsesﬁzlr)]stannaiiy
Th er eaf idepticalin ﬂ'qatr@p@dtestonpdp ﬁmb@illz@lt wath theremesgtiomthetagsensing unit is
sarme pr geRsaEonddar of telb&8 molé ehbodiRent (Thirefokel 6he sensing unit will

Referri 0. F 10(e t he |nspect|on probe
havi ng §9%£mﬂmég%fmwgm%ﬁb and a Eortlon 20b

f di#dd i nThe SBIefersg URjt frjeluges: énqaem;mgmr@e B bendprbthtauginthe Gamp 54 with a
i s bondpgbet iighhan e Blanp S5 Sfalidmashetiontphebe MU kd 4 conddtB6n terminal 40

C' rcuit %lgl% cu@&gbc;ap@ﬁ an?aas%fléngé & Cm:h#%g%ﬁ BL-8na 50 disposed

renoved oce
Ref err | AYy? i“ép o ey fﬁﬁayefawg‘é* éfiaffbﬁpﬁt B BSLELR ORRRFt [ 2pump 54-side
beam pogdicdHie2gan mrdotg?f!lalnporémto Poput22 bleftgeaeignal to the outside when
body wi &hOBRxRBE aGledetdnib@ABRISpOr ti on 22a | S

m'}g%@ﬂ I du aJA ¥obe 9295] ﬂ{?&b 581 %Q%g E('JI {'ERh E—é a{)?Je sensmg E)lm}i 1g;idk 1dentlcal to that of

|-Iaye clrcul
devi ce. Fhest @é‘ilf‘sqnwdﬁleab éﬂdz@lsl 1§ dﬁ*@#ﬁé@sqﬂmﬂ%\éﬂl@aﬂéﬂm for
met hod esickaesst he i nspection probe 20. [136] At this

ti ()] th em%@%]f&ﬂrtﬁé 0] 132&9‘31'&&(1 &tl?l‘?e 1{1@@&%5‘1)10%9 %@B}Q Q} )%egnal physical

has the_same
sensi ngfpESRREe sromgke gide e a?de%f ﬂi‘erPeFfF‘(B"mj?‘_’t 224 1, 2145 EIME

55 and é&hn¢vrgpddo the kfneing siigndl eprgphdten saminat HWeadepading od tle@fgeneration

t het be tam@ﬂffttﬂe(m) 27 &esPfnsd Q38he éfe%{.}&'a W@Jﬁ?thg gen@ﬁﬁ&gﬁ‘am:onnecﬁon
contact_a ction term

the i nts pmn%elré(ﬁ) Dot %ﬂr g)loofctg chrohe ardes(pﬁ?tﬁm gewcc &) controrfs an

pr edet elnpReAR d@DCEf Y, Ul G2, Bcfbml%a@ﬁlﬁ 68.+rad an elpsiipgjonit 64 in the
si gnal eaReehdraintiRd thkiadde 2Rb¥MMBNt he operating range
oﬁliﬁe i nspecti on probe

[142] Embodiment 4

[143] In embodiment 4 illustrated in FIG, 12, a signal projecting portion 95 is formed on a
mulii-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 33 at a position cor-



20 exceeds the predeterm ned OD range. [137] The probe
card manufactured by the nethod illustrated in FIG 10
is substantially identical to that of the best node
enbodi nent with the exception that a sensing unit is
different fromthat of the best_node enbodi nent.
Therefore, only the sensing uni'f will be described

for conciseness. [138] The sensing unit includes: the
sensi ng probe 22 bonded through the bunp 54 with a

| ower height than the bunp 55 of the inspection probe

20 to a'esporﬂmeg;toiaalp gioemmoﬁa%ensiﬁ)g pmee andrfindt iphssivajoarpatterns 65 for

Ci r cui troRRRE Burpd ardddfine. senS| ng signal connection

et ?%1'1%@%3&‘3 L] P S BB Ao e e i saces

54- si deexPeaqd ﬂmtﬁllghhi@%ﬂamsn@mm reHerB960, thereby ﬂnetmngmhe signal projecting
out put PRid B Ghd bsAls s3iANgd. to the outside when an OD

e re eterm.ned. | eve robe card. .
THEBECT | oHBirEY oY Bt B 7 tos BRBHeRgE AR pigher than the

i dent i c@gnal mojetting poftion Pheetweasttheymuli-leyehontivirberrd 3R andl the inspection

t hus i tgoktamakbegn E&?ﬁ&f dffttel s@ﬁblﬁfﬂ ﬂrbbct@e R ddtae diub®ted i m FIG. 12(c).

ST b 4, A g R AT e

force afyprieady fhe@%‘)ﬂ%@asmﬂt@n a@ternsrﬁé @weby&ﬂmh@gl@é’aﬁvmps 55 and

porti onS422a is selectively connected to the sensing

Sié C %H?Sﬁﬂ%&rlzlbeﬁ@ﬁ Qﬁé&épanQ%Q&ﬂg ﬁgtvzgﬁn E)H%ms 65 and 64 are

atl on I'n’res nse
eI ect r i ERPY; ﬁ‘a}’l’etFtF]Bﬂgfrﬁ%ﬂs%en& ng signal connection
t €149 nal ’B@reaﬂemanhs’p&ttioe proba 20 hnd henggirebedrack formed in the same

| nspectﬂrg&sgggglﬁ@l@sol PRl s an inspecti on devi ce

It 62 unit 63, ar m
153 1 erene toade! i@%%ﬁspggﬂwr?bﬁ?ﬁgwg 3 bortbn 20s and a
e rrbod| nesmtion J0b 4dtined [niad@ily E[tb@:@]plﬁb@ftﬂldlbe[i@@@}lom P0a and the sensing

enbodi ngbte 2 Hakinh & béat ﬁﬁhdnﬂZZE bhal a &g porﬁoxﬁﬂ@ Aéthed in a body with an
proj ect 1 3%¢ H‘%rb%zg—[? Porgg)n i&a are% rqﬁgdngc;?ls box%d thtL Mﬁ’s 55 and 54 formed

C|rCU|tmboar er tO sense
[ 144] Revhe ppjiiglayes ciquisboad sy after the nul t| -I ayer
Ciftxili t bRefertinBto HIS. IN(@piae exrifititlesubingralis remoejdegta wig etching

por ti onprgésél t%r}ege‘ri} ¢ sﬂgthte E}EE&H&H bro'b@i’.’@z[nd%er sEibirde ﬂi’&iﬁrﬁ
of[ § sensHi@IHESHYE I%ﬁ‘i"dfa‘f %ﬁ%ﬁatﬂpﬁgﬂg n@ R %‘bmnuaﬂy

for foentog tbdnpﬁ teertestivmrdredboditids]wiRahearedptign thet the gignal
12(b), ﬁ‘oﬁ@cﬁﬁ%&ioﬁ ‘?01 @'@f{sﬁlﬁ gl O $f Qﬁl@ﬁ@is tf&'ﬁ‘le@b!n Iﬂila ﬂ{u'ltﬂﬁyer circuit
In spacgs ?’ﬁere 0 r{ly yan L ] IISDt d@s[acr%g' or doBseness.

’ﬁy AEE THe" ot

patter N
pdiiilon oReferiag mﬁiﬁslﬁsase&ﬁag Bt mflfezl@} thq’FPé‘F‘é&P‘Pé? 27 bonded through
second fpasshy 84 iorropatieamind 40 of the ninRFIpRs bmlta)ob*dmﬁ a sensing

hi gher | % gﬁpc&xg&um? &egﬁllﬁ!il ) rd&k%%% gﬁ] %egﬁfltﬁ] 198 BouiPRI MR bt 2 position

the nu ayer I rcul I NSp ecti.on

pr obe a?ﬂareép%@aﬁop%? 4R Iamm&fﬂb REthe sensing QFOBP S andp signal projecting
formed matied 95Ustnicaiton thei senskgGigndi2onjectiprléifindReO ertreilovger than the

to FI Gbu]n‘r?#s@j an@s£onductive material is deposited by

lating I
P [154] g A probe ea.rd ?nspection 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



exposed by the second passivation patterns 64, thereby
form ng grown bunps 55 and 54. [148] Referring to
FIG 12(e), the first and second passivation patterns
65 and 64 are renoved by a wet etching process. [149]
Thereafter, an inspection probes20 and a sensing probe
22 are fornmed in the sane processes as in FIGs. 1(a)
to 1(f). [150] Referring to FIG 12(f), the inspection
probe 20 having a beam portion 20a and a tip portion

20b for pRdediiBn R-RQH%0 \Msﬂegdlﬁlg%r?g genglfatlsn r%% e e @‘ﬂ' ﬁrbiﬁsponse toa

20a and the enS|n

22a and®l&Hg %‘H%ff?%f?ez%mﬁéwﬁ%&%wt@nw Op meagitroller 61 of the
end of prhbe dashinspeaiohideviceXDaontr@ds mmpleﬁt@ﬁamlcmvmgmﬂl@dz a display
to the mmsamn%ﬁgmﬁ? {J{P{ﬁ rfﬁq'le s2Me L]Qll%l %ﬁl &E‘(’ b?sy %to%e embodiment,

Iiﬁﬁlt b@fﬁd gS 151 erring t
SAUT1 ci Ecn S8 papErEbeT e Apareambgdimeniis C@tiEnenp contact a

pr oces squnirhiepaiyf aeongosiingortchip, imdsipeehsignnfiheh @e APladdithy a contact
t he Sens%hsﬂﬁ, r&@tﬁe%%sorlolé@]) H-Eté‘leseps%f’be card

act 11 lustr din FIG 12 is
kol gh VO R 8 B e g e by e
enbodi nghgve W&qﬁhmﬁlﬁé apexeppliadito m prohetard. e thisi egpadiment, the sensing
pr oj ect progks R didpeded faﬂfan&ﬁ%blﬂﬁlstnh @fd@o @ns&h@@gbﬁ abRbe and the

formed o@ﬂ]akg'ecrf bbby & YL e Pf%{lto s PI[? %laé o

Theref sensi ng cribed for
128 s oncidG: 13 S{[ateﬂéfiWV ngi qoBtapting a se@ingraberRefargng to FIGs.
u nit i nc@des 15(bhaszens bay cpitakiag He up@mmngpl%tm Slbbes are

the bu "Hs éedtlﬂ a 5&9'&2&%@% aﬂu@ E Hblﬁl%g Ipacpcoggact nﬁ% tip of a sensing probe

multi-layer cLrc a a sen
connect’f 81PseY jafegiond ofhe p‘}’égeé gpch fhat W%Y %FEF’F‘WChqdé%Pmbe card with
ci r cui tthbpapedti@tpralte aad he sérsingprobe.or r espondi ng to t he

tigpsopor timHat B 2R i10fstrdtdiEin RN SiSNGe ﬁﬁ 88 %gpecﬁﬁqnc%e \S;brg:ﬂ:@ an upper

rojectin Qrtion t.he se
g oanectlglJ “on ntdgr M e mggac{ b ﬁtg’v\?érthe Sﬁlésﬁ’gtpﬁ %ffsané’gper portion
and 54.°fryammygad e ska ﬂ@éme pian@rﬁé ef qh@ﬁdeﬁrr@@ Benged pnd
t he abovassies tothe probetcatdindpd@idhidedte. t 0 that of the
bggdpy mode enbodi ment, and thus its detailed

descrlptlon will be omtted for conciseness. [155]
That i sindpserabApphicabilifner at ed at t he inspection

profag 20 Tne ee&aa{aﬂ@hcuahl\g&éaaid thé Pfob&caARRhd B8 plobOAra
t h e o Utlﬁéﬁg&lontsg&en?gc:?()r ntgﬂnj;] E%ﬁ 8re§er}?t 0 [ ttilorcl)g 20& usedsfo mspect a semi-

sel ect i pr O] ectlng
portloﬁxg@“@ﬁﬁﬁﬁﬁ%ed to the sensing S|gnal 18
connection term nal 50 depending on a generation range
of the OD. In response to a electrical signal from

t he sensing signal connection term nal 50, a
controller 61 of the probe card inspection device 60
controls an inspection device driving unit 62, a
display wunit 63, and an alarmng unit 64 in the sane
manner as in the best node enbodi nent. [156] Each of
t he sensing probes of the above enbodi nents is
configured to contact a dummy pad of a sem conduct or
chip, and the sensing unit nay be replaced by a
contact sensor, a pressure sensor, or an optica
sensor.



[157] FIG 14 illustrates an enbodi nent in which the

sensi ng probes manufactured by the above enbodi nents

are applied to a probe card. In this enbodi nent, the

sensing probes are disposed at various positions in

order to sense the OD of a probe and the planarity of

a silicon wafer wwth respeet to the probe card. [158]

FIG 15 illustrates a dunmy pad contacting a sensing

probe. Referring to FIGs. E1‘.El§r|(:‘a) and 15(b), inspected

pads contacting the tips of ¥ he i nspecti on probes are

di Apwmsied of mamfachgingn p@be(oﬁrdahmétebd ami)rmng U rmy pad

co f ro e. i

¢ ol s 8% fucblfich o e B MBI RE R g 3 1 TR ggecton

pryplee and pdipwettion of helamétn@p@nslng)molpﬁ@maaﬁctldl blé)sisﬁnsanmgerformmg

p r é}ltk@chn{ Jp&ess AL teStirst@asstvatidslafiah 86 ad QelihSBk td Rrmb I'ﬂ?st trench in
% fL1 e i nspection probe contacts an upper portion

t%lFF‘CFI petP¥di®pad 1 and the tip of the sensing probe

C Oﬂ&Inaﬁlh§ (1@ Mirdd p@i‘vatpﬁfﬁa!t&ﬂ an® ForMin@nsedond g&bsidarfidGhitdrh Bdving bar-

t (g#ﬁa{mrl ty of CE tv\t/af er can be sensed an
tr§P1 cfpg’&‘m exP?FéugﬁP% S Y i nspection device. [160]
I npifu&tlmg akcontiptivie eidura 1hyhe[ﬁlrﬁ]obeﬁﬂim t@fo@xheempcﬁnons connected

%)egt ve@r fo rt]% tg)ﬁ)togg)n %ft r}]pea I(I:IP ect n anﬁl tsen’s]tnFI groB? @g%{)y Porrmng the

|nmmttnqmmr@nmn@élela%m@@mba,nspect a sem - conduct or
deﬁg&%n%;%ultga%éqﬁcﬁmkhod of manufacturing a probe

e neth npri si ng: formngaflrst
pal9Enipae b thegstetian psiert inpimasiroiingn vy op Brrpsew tesfmulti-
anlaﬁir@ﬁﬂ&ﬁﬂ]ﬁ)aﬂd i nspection probe and a tip portion of a
narity sensi a.sacrificial substrate,

D PR RRGVERRT il 6 (P BaBALTE Fire it bumps
pasqmanatll}dhrmag breran mase (am)tatpedmvmm@attmﬁ for malatif-ly Stposing the
trench in the sacrificial substrate; renoving the
fi rért1 passivation pattern, and form ng a second
pa@eppmatgl arengyativenstelrd i thy (lbath-passyséiord patistn to paaiategsadjust the

ltﬁgtﬁer’[ﬁ“%grst trench; providing a conductive
rraterlal In e first oenlnstoformbeam portions

coPAdtIg gy bepra gordiens C\fél}eym%?&“loﬁ and SepsipRRPPes i g Ut the multi

Inlajasietrdn@trboalrmdalﬁienm ng pr obes t her eby formng the
ect i [

mﬂe ov1|n%§1§ ché%]glé‘uﬁu g%ig o 8xpofse he %ﬁgecgon( ;a_ro a?nﬁ?l{el sre]xgsinag probe.
pél“ils imgtibi oficlpat 1t eherefndhe fimglasaretion prifem 1pfoa1nad utlytheffa longitudinal

of Pk ﬁr&ﬁ)ﬁgﬁﬂlés IT aiigﬁélaew(utlﬂzxfec‘s etoﬁﬁllg@i%{i 'trelﬁ:ﬁpC’Si ting a

con uctive assivation pattern
t d'he rethod REclon Surtherscompaping. aftpnfhg @rlnma gf bp ispretiprpang sensing
( Lrdpkd:h passivation patterns for selectively exposing

the bunps;, depositing a conductive material in the
( 1fopyinga ﬂa@éﬁ&%‘ﬁflﬁ‘wa&%&h@wﬁg £ ORI PRING PAPOSIRG @gpe%]éortlon of the

sensing probe formed on the tip portion thereof;

providing a conductive material in the second opening to form a signal projecting portion on
the tip portion of the sensing probe; and

removing the third passivation pattern.

The method of claim 3, 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.

The method of claim 1, wherein the second passivation pattern is formed such that a
longitudinal edge of the first opening 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
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hei ghts of the bunps; bonding the beam portions of the
i nspection and sensing probes to the bunps of the
multi- layer circuit board; and renoving the
sacrificial substrate to expose the inspection probe
and the sensing probe. 2 The nethod of claim1,
wherein the first passivateon pattern is fornmed such

t habbeds todegbriniediisdposeddge eéntdrpBribh bSihe ﬁﬁe&beﬂgl% i's
the fi rs tren

al i.gne i 0 si.de of c

eGP o Pl S5 pbasb P e e s igpassivation

f grattemgetdiing thesacrigd ctbsante asidg Sle BSbipas§ivDioe §attefr_0d’sr§h B@h mask,
gxthg}g )pfo%ﬁéé %%Eﬂcﬂ% @}at tern having a second openi ng

[%osn n eam portion of the sensing probe forned
beethpdolpdrinilofirthérepmpiisingr ovi di ng a conductive
”atf&frﬁr@a thifd $RGva8k gmnpmmfgre.%ll;ooo;)tﬂ%gk@?ﬁh%m@ beam

proj eCtéﬂ portion on ip portion o e sensing
pr ByyEon 1eBHBYPARS € third passivation pattern. 4

Th promided:oﬁlfucﬁ‘lfeahmr&l inf th $hir@ bp&niEs FobinMeh beah tpBitioh BLthe sensing

he second i.vation tern, etching
t hggb%tg’fﬁ%?r tE"imatPe Eﬁiﬁlﬁﬁopginég H@lllﬁﬁecpﬁ’ég@g%ond passi vati on
paﬂie@n[elﬂma&f alninel, cthersiske mslieh@mﬂbtybefa@ﬂ tieRehsthgPasbR AL bonded to a
t gzglgp lza/er mrcm% b?a}ré Q gumsps ff%r}nrgr% gni ghe nﬁﬂ% %5%1 rég%ﬂ?bo%?af gl‘p(;{j the bump
I mwgﬁftpu@kilmtlo tl&igwe@fonmh@e fis fostedaipelsr thgn ils banp grredpaidtnl to the
ongndiedfof the first trench in a region where the
|nspect|on probe is to be fornmed and the first trench

Agngtlas o mappfasteringierreksiraidnthe outhod pypising: t o be

f 0 bﬁﬁz&'mg%m tHssqasestord fol flectE@NInEechO dnll @Refngphde ffdrrs&{smg
ope ur.t her conprisin

net hod of claim ,
aF EBFH T S Fhe g PBRE %‘?B%‘z’riﬁ%’éé%‘i‘%ﬁ bTyPe et Rpron and a tip
et phtingednhe:tglac bhd dndiofithe se&mspcrramre amﬂs i ng the second

gagéng\lolnagflﬁéélﬁatﬁ}t%%sn oliﬁﬁe 1ﬁ%)teﬁt10& ?1 senF % H}}OEt?esrtg ghuﬁlgfr’a}rgr r(]:rcilcuit board,

compereigitirgnspegomipngpe and e salsipaswby ae bolep it themnltiHayer pigeuit

a E&Hr& Qfﬁﬁﬁ 'f&&e@ 51991% 'rrﬁlﬂl-fa?é' cﬁ}@tﬁmoaflp Eﬁcﬂ tQ@bL&g &olﬁ‘éspondmg fo the
senS| n?? TO e, rovid a con UCt ive I'THt eri a

t h&SpHH fapralpfelﬁ f%@ef{ 1°F%frfh%nt* OUSEROTTRBPRGIBHIOSRe Sepdns Pfobe
S eTIinfghod RF Glbken 9, Ritekar thé fasing Rebdie BBnde® fd themuRitlajdd ircuit board
| nSE‘ ction probe 8 The nethod of claim7, wherein the

&1 probe and the sensing probe are bonded to a
nu At et heayod unanuﬁanumﬁg aywetredtatly thb urped t@npristhgon t he

Gttnhung%}{ %{sgé:c IBI?#}FOBE Bg%&ma? ?F%E‘ﬁ} cﬁ}.ld Iensfd phabe @%@Q{s&%

el ns an t
bum@n&rtﬁy R mnﬂcrlﬁguitsaatpmch fehsingngetipna@be senging\pigbesthewing a bar-

Of BB LA 43 a Sip ?51@1@1% at%ﬁéh tom&%mﬁﬁamgn conpri si ng:
preparing an.inspection probe for el ectrical

i ng’ﬁ’é@tfﬁgérﬁn%‘h&yﬁr EWEPIE: probe for sensing planarity,
eaedimoiy atstg@allmqamg paﬂmaadths ﬁms:i RgerpirelieSatiay b peition

barot e be WP F orti on connected to
onE P E T BR AR T Pt hiRroBS
bonding the beam portions of the inspection and sensing probes through bumps
on the multi-layer circuit board, the bump being higher than the signal projecting portion; and
removing the sacrificial substrate to expose the inspection probe and the sensing probe.
A probe card comprising:
a multi-layer circuit board having one or more bumps receiving external electrical signals;
a 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 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
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bondi ng the beam portions of the inspection and
sensing probes to a nulti-layer circuit board,

wherein the inspection probe and the sensing probe are
bonded to the nmulti-layer circuit board by bunps
formed on the multi-layer circuit board, and the bunp
corresponding to the inspection probe is forned

t hb(ﬁiﬁgﬁre& Radontabre: Jad 6Pa &Qﬁd’oﬂ&&@ﬁ@h@%ybﬁ:ﬁuﬁ? alENsi ng
10 The_.nmet hod of he sensin

g

p r BBeé‘SIPE U b HAEETED RS Hﬁllivef?fgy%rma? ?HPE}F‘{ tolgzipgpection probe when
usthegnsaedias probe i brohgretth ochtad wirhrgfpad e sgniconpicdi€hip, wherein
capd, onprising: formng an inspection

ﬁbsm%ngun?ggﬁgﬁ%kl i nspection and a sensing probe
f OF CHWIPSPIrgPe yohseamdlicyhaning a bayaiid e ipattios, b sppeaswface of one end
eaGﬂh@BarItﬂ% bed}s P& Ebh Qé?npﬂgqu&qﬂ M mBLPRE ﬁlu}i}?‘}é&ﬁg irfuit board a
bar- type ‘beam portion and a tip portion attac d t
t hELkb BN SO RSP bSing BERvidse omamyiper surfageey thej athen pad of the bar-type

bosdag; poﬁ't@fnnhﬂ'c‘lga t porteiattaddePiofAbiAGuIERE LF 08 oB8r dd@f the beam
nultl-la ﬂgerU|t board at a position caorrespond |n%
ea

top?rﬂ%“‘f ddn copfact he pakaidhaigmiseBtrstor ByRaY H‘"@SSP’PF
beasigfo btﬁnn@(ﬂﬁm @:frmtriaBdItp&s@l&m&hmmanﬂresﬁfﬁit B&r@ toaddeBct the signal
PRSI AR Al OSSR LB SRS, e
and&wwﬁﬂ@@wngpmﬂﬁ%sacrlf|C|aI substrate to expose t he

| N3 RERLLAR AR AR O RRE L Qéaswg%%xﬁngire@éeaml signals;
car ri sing | ayer CI ult

on@Ca %rtépeda%%twﬂ@e{w\bﬁwge %W@rﬂﬁiézpafw%@rh Pl Bppper suface of one

Si &ﬂﬂlf%he baftyp@Bdahl RYRIn HedR Bohd28 REGE }mﬁﬁb Wt?@ﬁulﬁﬂWsP&rc@n board,
per, surrtace Q

bar - pe beam i on, u

t h@n PR RAHAR aﬁgﬁlﬁﬁﬁ mlﬁmﬁua”gqeﬁé thg SHgEERIS ﬂ’(“’ﬁ’éa“b BPFHOBnd
t heonlﬁghrhﬂ tal oamaét aGatl 64 fenh@adtior cmp Gy @retsdune, pattion

atta sur

be%n ?ﬁnrsjlgg ng cﬁ)ng%ud'\l\gtf sense ?evelooef 8\!%1‘%1‘1&6 ?,Hp;%(f toghe 135&)@(':'11.1fon globe when
s ethie dneition piobehy |bp)uelyt nptp e@mqt with atwd)a@%témsarrn@ndmtqr chip, wherein

COff k@dnEdnik CordfRSe the level of over drive applied to
the inspection probe when the inspection probe is

br B ERFHIEVEIYRS SEBSRiebedRYIAS £ H%f"tﬁéfdje?ﬁl PPIHEN. L8 PR AYtREE Bl one end
chbphe Mﬁ:ﬁ%lbeam béi€ioS Bdtsd Bd@dddnb the®ANPIoF S:0 &mltalayer circuit board, and a

CoRh L RSSL YIS, SRR TOBL AR DA 008 AL L oo
beemﬁgmﬂi toomniaeiitiegpad ofithe demlooﬂdhﬁoﬂmlnmjayqfreshﬂre; and
m'llc: %ﬁgnzh Q%r%rectl% b it ntaldgga%geql othe rﬁulg qger {cg t%ggr{;l H}tqvﬁgtact the other end

ace
ot h%the baﬁdymfbe@rh EOfbaIF whenshe O%éérmeﬁéﬁqeﬁwre@tmmale# fepel.

POt QU catdtcdmpRgnd © @ | ower surface of the other end
of the beam partion and conflgured to. contact_ the

pad
of @ fHt- Jéé%"&%fd%?a’idéﬁa‘”%f’r& By opr Feeiving gxigrnal elgghjcal signals;
C on bagildvarntybeihdpetiRin peibs oA leid-tipe Gbea’mbdr‘uoﬂ ay efper surface of one

C PR asatRE s b TR Hrint 85k 80Re bulh P bl doer irouit bourd,
| ewrel a tiplRrifonputtadhed Ger ldweoupiadesif tig otlar endl of thelbegre portion and
1 £ ¥lych 900808 1Sy P GFTRES, BUIBR L SEELY! 10

ever
| ns prasing omit wﬁb‘éedwfa\ﬁmg thg lftyalraftoygélrlb@mrﬂlpfb@tt{%nsp%wn probe when

u pﬁﬁnnsge%@&%bpfs b%ght 80 doic A8 u{e%a bYRE sAS@MRGS ch®Mwherein

bei n onded he "bunp of the mul'ti-layer circuit
bo g}e densmg 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
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and a tip portion attached to a | ower surface of the
ot her end of the beam portion and configured to
contact a pad of a sem conductor chip by pressure; and
a sensing unit configured to sense the |evel of over
drive applied to the inspection probe when the
i nspection probe is broughtzinto contact wth the pad
of tip pertise Btiacmdbleil@\rel ahfape ofnhesthériend bike BMSIoA®nWUAE tonfigured to
COTRI 2GR s GRTLII MBS senstng probe having
% Béa F‘ n, an quer surface of one end of
théyb@mmﬁywd bean1port|on bei ng bonded to the bunp of
the s@ﬁll'bbnde@t)ﬁ%ﬁerﬁﬂufa?d‘ikﬁos&ﬂﬁlrtﬁe mﬁ'lﬁqa}%r cifcufl bgﬁﬁttd &ﬂtact the other end
attached to a | ower surface of e center port
t h&t e harrtmerhers Rodiap wEahihe gYfF ddva Feecdht ar@tlet@rﬁ@eé émrelef

th th&%mtﬂé)&gﬁi%ﬂfon ‘éhih@ NI RECSSNCRsinARBbeas fidBahan the beam
term nal disposed on the multi-Iayer

connect i
ci PRPE Ofg‘g%\‘r“épe%ond’d?heact the other end of the
bam invReReRmpAgnd:i on when the over drive exceeds a

rede evel.. 14 A probe card conprisin a. )
T (0 AT B APt ARy B S s gL isdiclsinals
r e eanvilavgr-igpd iwspreliongr@dcthnvicgt baitgrdlesn pordion, an upper surface of one
Ca@ltld dﬁﬂe%ar rff»@ ﬁea' FEG Beﬂ-{é bBﬁ(%gec‘ n@\é{uﬂ]g OPtBlePftl lgy%? circuit board,

beam pOI‘tI 0 per su face o one
bagnd Wiep%%%{m“p@heﬂ tcnmfoweri aefadson thepthen ended thshepm pprtippend

nU'c&ﬂﬂgbl%Mﬁfcoﬁ’[aEtca%aH on?erngcondM clli tHy@:e@Q&é g attached
to a lower, surfac t he ot her end of t (gpbeam

po A ESNSIHE 5%00@6?{13; @@F%gﬂ thedeveppftoyptdriye 65)&16 the inspection probe when

S e (HeGApelich robe RibouRlt iflo @6t &ith dikthad 0SB SdnflgondiMtér chip, wherein
confi %[Ered to sense the | evel of over drive applied to

t hESSHEPEL S B8be when the inspection probe is
br e lugfmﬂevanqnyp)e Eonnm'obwﬁavmga hear-tppeacheafn pphensamppanadet of one end

chi Pt?h br%ambgl%oﬁ 230 %ggcf]tlotthe% r if ﬁ%%ult@-{/ager c*iarcuit board, and a

cantl eve pe*sensin avin

pofip peition atﬁw ep layeF Flﬁfs"ée efftheptherendiof the baamerolipn.apg prafigured to
beladtSHt&l@fh% paofRd Jégltld@ﬁmﬁg chif by B@ssﬂkm'@ncpf th et

mul t] -l1.ayer cCIlrCcul oar or

at fai8RY agqﬂsctaonﬁewe}ﬂ BROPL tg‘? mta‘]ﬁ‘é 26t ﬁlé‘g“g?ﬂﬁ dig C"ElFi‘ét the other end
beamhp eazrtty;mbeaﬂ domem fvherihe dvelr drivecaxnded €1 pﬁemaeerplad:d tdvelt he

i gw&g{%{}]} féeﬁb ong]e%l to ﬁ-xe%sggtg idh gfob% ﬁqma(elr th%n F}Ae)i/:nump bonded to the

ci sguwing pinbar d to contact the other end of the

bar & ghd.ion when the over drive exceeds a
d%%%}ﬁgﬁ% ev%l wherein the beam portion of the

c aﬁtmwlteiﬁé?r-%rytﬁbboeeﬁemg OpfF YHEOrs BurpiireqeR et isIat Hestirahiignals;

p Ok ehiflever- typmspemqﬁ&ueqlewﬂg 9b&-typkDedn pHAbLE 26 aplﬁtr surface of one

o B e B byt Flnerpan R P ERP! B BHAT Grer oot board

camhd 4 ﬁ}p/ﬁj’rt-lcbryznﬁcheﬁ $cp:ekmbv|emmﬁpdse0ﬁ e},ermlvar augl & tlkna:veamyopmon and

beagn Oretdl 0(90 ta aB ﬁr c ICO % COI’ 11 CEZP’ T Sellrl-léj an& the

barc-li%e BRSNS Bé“ Ag D nd:d’ S the Bunp of the

rru Iatsénsin@yamlt capifigered to soomtle, levebolthver drivp aprdied ioghe atieaiedmadobe when
1115%}4\&{0 Hﬁ)@ ?s%@o flt gl!g%m%ug Q\rxthqﬁwpagfof Ih@ @e&ﬁ@&ﬂhotor chip, wherein

config to contact
seﬁﬁ%@?ﬁd@d’@léﬁoﬁwsﬁs by pressure; and a senS| ng uni t

c Oﬁfchﬂ%\/@ﬂtyb@seﬁﬁ%goﬁdﬂ&v n@ Vi ®hr-9pe EdRIpodion VA vppdsiu€ste bbone end
t h%f the %E ?t%el boegrn portion bemg Qonded 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 by pressure;



the inspection probe is brought into contact with the
pad of the sem conductor chip, wherein the sensing
unit conprises: 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 bunp
of the nmulti-layer circuitzboard, and a tip portion
at t sighee grojeatisg porer disosdlaaehaafultiiereotiftar beadatafpotilien

be [t n fi ed t.o contact the pad of the
se r@né%eg??o Blélg gor t%% ﬁ? E&E}?P %lr{é% ShresP rg%d a%fi: si gnal

conpigeal comettion irmaial dsmpulsadhonultideyentitduit bbay er sense that the other
C | A % . i . . .
baﬁﬁ“yfgeeb%fé‘é i DA i O Bl B b8 prpioting porion
pr &het 8 Ayon ddve exgests a isdgieined fevebunp bonded to the

| NGRGEHIIRNHURpHIRdSo I sGHRE pidBRT thiller RIATRLRAMGEHHEQing portion.
the sensing probe. 16 A probe card conprising: a

mul ti-layer circuit board having one or nore bunps
recei ving external electrical signals; a

cantil ever-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
mul ti-layer circuit board, and a tip portion attached
to a lower surface of the other end of the beam
portion and configured to contact a pad of a

sem conductor chip by pressure; and a sensing unit
configured to sense the |l evel of over drive applied to
the inspection probe when the inspection probe is
brought into contact with the pad of the sem conductor
chip, wherein the sensing unit conprises: a

cantil ever-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 bunp of the
multi-layer circuit board, and a tip portion attached
to a |ower surface of the other end of the beam
portion and configured to contact the pad of the

sem conductor chip by pressure; 23 a signha

projecting portion disposed on the multi-layer circuit
board at a position corresponding to the tip portion
of the sensing probe; and a signal connection term na
di sposed on the nulti-layer circuit board to sense
that the other end of the bar-type beam portion is
brought into contact with the signal projecting
portion when the over drive exceeds a predeterm ned

| evel, wherein the bunp bonded to the sensing probe is
thi cker than the signal projecting portion.



