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[ DESCRI PTION] [Invention Title] SUBSTRATE OF PROBE
CARD AND METHOD FOR REGENERATI NG THERECF [ Techni cal
weied7ds090 > The present invention di scl osed hePeT/KR2006/005878

relates to a probe card for li nspecting a sem conduct or

device, and nore particularly, to a substrate of a

probe card formed with a plurality of probes that make

contact with an object for inspecting the object and a

nmethod o f regenerating the probe card substrate.

[ Background Art] <2> DelDESERIRFION]or med on a wafer by

repeat'nq rocesses such as oxidation, diffusion,
[IHV@W6WPHgU3§Rd metal | i zation. Then, after slicing and

D : : ¢ .

CRPLSELTE, (o PROGE CoR APORLFONICR! RIGABHATSR, Bishaor
[Techeivad ofchldior devices fornmed on the wafer are

i nspected through a probing test so as_to determ ne

wHEEheFeeerdefiayentions gnsclonad chvielnevp b ass ton@ waebe card for

inspec<: Phel 0 96118%&9%&28{’ (r:)o i c®f 98 lﬁdrgsgé’gti%u%rgg?of&;ad s%?ate of a

contact w't epasforrre on C

probeSedndc doeheat @f tis ubslwiatl ety afdpeoteeSthaPpakatcdst Aaphi €6 an object
electric signals to the el ectrode pads through the

for prspwet ngstigndohiccki vad tehencdhedt pf c repegrals irget thteprobe card
&ﬂmtf%&ﬁ1the chips so as to determne fromreturned
efectric signals whether the chips are defective. <4>

[Back#rdug mrtqbi ng test for inspecting chips formed on a
sem conductor substrate, a probe card on which probe
t iDe¥1case ane riamged onna atider dancepasiti hg Drohegsepasudrapeuaxidation,

. of the,sem conducto ubstrate i.s used D scl osure .
i1 tofgbin S iy oo LS R v erBnart ot Qi 0 packaging
procebC| e sedi qUndhet srulist 1 @lse akeathiggedl so H&QQeﬁgﬂne the slicing

transfornmer' ) as disclosed in Korean Patent
proceg®), 30e23eni crhdugoobdewubst farmedien tthe walyr expeimspeeted through
a proB?r{gt t%gt ts%e agrgob%e%glfmqhe%\l\eﬁﬁgrr 'a \é@{sgct?ve semiconductor device is
included.

In a probing test, probe tips of a probe card make contact with
electrode pads formed on chips of a semiconductor substrate, and a test
apparatus applies electric signals to the electrode pads through the probe
tips and receives the electric signals returned from the chips so as to
determine from returned electric signals whether the chips are defective.

In the probing test for inspecting chips formed on a semiconductor
substrate, a probe card on which probe tips are arranged in accordance with a
chip pad layout of the semiconductor substrate is used.

[Disclosure]
[Technical Problem])

A conventional probe card includes a probe substrate (called also
space transformer’ ) as disclosed in Korean Patent No. 10-399210. The probe
substrate is the most expensive part of the probe card. However, when a
signal transmission channel of the probe substrate is damaged in use or aged

(signal line aging), the probe card should be replaced with a new one instead
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signal transm ssion channel o f the probe substrate is
damaged in use or aged (signal |ine aging), the probe
woaow/shoul d be replaced with a new one i nst ead#OTMKR2006/005878
repairing and reusing the ppobe card. <6> This
i ncreases the costs and tinme necessary for
manuf acturi ng sem conduct or devi ces and nakes it
difficult to respond rapidly to customers changi ng
demands. [ Technical Sol ution] <7> The present
of rebBMERL! Atk PLQVIHICLE RufisthAl e of a probe card that
can be reused after regenerating and a nethod of
r epener atdregsdédhe thabstosate. andB>t Tive preesentryi nf@nt menufacturing
| so proyides a subsirate aagaa robe card designed to
a

. a
semicPREHFLar r @piiseenwHt mgkst ot Cht Hod resPandgeariyi by customers

’ . e. <9> Enbodi nents of the present
Ch%ﬁ%%%#?%%&%%bvide substrates of probe cards for

[Technsdadl Bongianpl urality o f probes thereon to inspect
an_obj ect by, contacting the probes to the object, the
sulbEt PLRSERL | HEIendi ¢iy DHAY isles harivbpbratieet rd @apbg card that can be

reuseﬁom%?t le eﬁqgr é@gg?éfg{) :ﬁsmet?ﬁg Cﬁt ré&e@%ﬁ“a lr}ll% ﬁg\iresﬁb% rate.

channel I su ng e main annel’s

| et preecof §heenthbm abhenngtesritss damagddiratel @ |4 probe card
. sone enbodi nents, each of the main channels and the i
desiggpdr éocHedHes iraplasgment acestsstanderai mathadecel viegpngpating the
SubSt%Lectrical signal; a second termi nal contacting the
probe; and an internal |ine connecting the first and

s &nbodintear 81 glaltse sRSsehd BivBericanbesiidensubsthgtdy b$tprobe cards
and second term nals of the spare channel are spaced

for apsfadl linonat Mdufalidy aofd Brebend thereimate ongpache amiebiect by

ann b redeterm ned distance, and t.he XI_mum
conte§ {I e Prdbe St B HAEEE it B anOBray b b e B, chamnel s
electkc#ltlyl lcophdraderbodhsepishest hendlagBortsiBioie CBadMelchannel for
s substituted with the spare channel by connecting .
substi tiet igr $he amalis edumdelervhenabs bde¢asthendawhgébe mpgdim channels is
d channel to the first and second termnals o f the
amag§gare channel using junping lines, and the junping

| imeson®YelRdi RdRd Badh ¢PNEMCtiME WhdBR1s and the spare channel
includes: a first terminal receiving an electrical signal; a second terminal
contacting the probe; and an internal line connecting the first and secqnd
terminals.

In other embodiment, the first and second terminals of the spare
channel are spaced apart from the first and second terminals of the main
channel by a predetermined distance, and the maximum value of the
predetermined distance may be 40 mm.

In still other embodiments, the damaged main channel is substituted
with the spare channel by connecting the first and second terminals of the
damaged main channel to the first and second terminals of the spare channel
using jumping lines, and the jumping lines may be formed of conductive wires.

In even other embodiment, the damaged main channel is substituted with
the spare channel by connecting the first and second terminals of the damaged

main channel to the first and second terminals of the spare channel using
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<13> I n even other enbodi nent, the danmaged nain

channel is substituted with the spare channel by
woamT@csi7ong the first and second terminals of PO®KR2006/005878

damaged main channel to the Jirst and second termnals

of the spare channel usingadditional conductive |ines.

<i4> In yet other enbodinent, the junping |ines and

the additional conductive lines are fornmed of a

material selected fromthe group consisting of copper,

additgohd] condgsties,liaesal | oy of gold, an alloy of copper,
an_al | oy of tungsten <i5> In ot her enbodi nent of the

prisedel | PEBAE i GA O@W@lﬂé artéepr bwipdegl reneodsinflorthe  additional
condec%gfélg %é ng..a ngltI)e dr?a:}rg? E%gﬁ% %ﬁdgr% ggf%rgy%gsconmstmg

when a a

of canpeng gtoﬁlé naings e&anngl §110906f1%t1t1n9ari he 1 Sargesh e nan alloy of
channel to one of the spare channel's that is closest
tungstgnt he damaged mai n channel <i 6> I n sone enbodi nents,

t d and t he spare channe|, is )
cgﬁlne us:gﬁgpmet?}:ﬂ‘p Wenepsr P%r?tngam@ln%b%dutqqr\?e are provided
methodksr 6r r‘ég&%rlalﬂlﬁé id |su§§tr}%|te esbdibpEeRe $a04, tie Héﬁﬁﬁgtmcludmg

i nvention, there are provided methods for regeneratin
when ﬁam@&qdamélmfcf@npebb@ dlatei;tetihenongt tibelsma imc chatineg s, connectmg
mai n_.channel

the FREEL A RRTRES, TR AL S TB0Eat S L gt o e

damage@iphighauaek] . el ectrically connecting the damaged main
channel to one of the spare channel that is closest to
t hla @@nﬁa@elbomentshdﬂuneﬁanbigedomecthmet|z[r8:1 tA@dspare channel is
t er.m nal s maged rraln channel to first

d
connegﬁ%(?g&%du%% |]1<l;1rllesS E‘Sr“l 0L I1CoRELt I¥p dHi&eg hannel
USI‘nngt ﬂqdbﬁhé}néhbédlﬂ%‘ts %@dtHenEP n‘b ﬂ’l\/teﬁfl&lr,?ﬁgér e8re provided

the mai n channels. <I8> I'n sone e
methodeniwctr pagnesht irnge adangedt ereifn achesteekai diclthdessthods including:

det ge 0Si in candutiv Iayer formn a passivation
etec hrgge Ip;%lﬁ]dﬁ N @Wgr epglpf%r @RBC kheremoving the proves

conne@?&ﬁ't\batt'h@ndhrﬁé’g%rd $9i@Schdin P“@l%cp 'IY?t {:(ﬂ‘ﬂleg?}n&g t{%\e damaged

havi ng a shape connecting t term na
main chamed| te wnehef t dremispate @ham’@é chaisdst c kpake Ed‘ladh@ediamaged main

Vi n he co du tive layer except for a region of
Cham?ﬁg Ve GRERRG 9@ laile)\ﬁeﬁeai WEEhi Nk ‘bfasilélﬁvéw&gﬁd main channel

to iRt t&dscBhth ft%miﬁ{aflg bherRagshyali QPaRAt S Gh s | using additional

lines; and installing the probes on the main channels.

In some embodiments, the connecting of the damaged main channel
includes: depositing a conductive layer; forming a passivation layer on the
conductive layer; patterning the passivation layer so as to form a
passivation pattern having a shape connecting the terminal of the damaged
channel to the terminal of the closest spare channel; removing the conductive
layer except for a region of the conductive layer covered with the
passivation pattern; and removing the passivation pattern.

In other embodiments, the conductive layer is formed of a material
selected from the group consisting of copper, gold, tungsten, an alloy of
gold, an alloy of copper, and an alloy of tungsten.

[Advantageous Effects]



<20>

<21>

<22>

<23>

<24>

<25>

<26>

<27>

;19> I n other enbodi nents, the conductive |ayer is
formed of a material selected fromthe group
woanmeigsirng of copper, gold, tungsten, an al | opCOMKR2006/005878
gold, an alloy of copper, apd an alloy of tungsten.
[ Advant ageous Effects]<20> According to the present
i nvention, when sone of the main channels of the probe
substrate are damaged, the damaged mai n channel s can
be regenerated using the spare channels and then the
PReBS EHBSES ale pAdseRe [%@Pontmﬁéﬁ%meegpcmégmgp@t&lannels of
requi red for unnecessary replacenent. [Description of
the pBrtmnisnigsratli ar eTHamawed p igwnyanegetl i mrineshame 1 § nednutiedregenerated

t rovide a furthe nderst andj n t he present
using; PHRDEEn CHOREE LS 00 BT i BBaDs SRRt Al CRd (i cysed, thereby
reduc P& tco?fs tr@hﬁgor%gePdrf hﬁl"i’éde Baryl PEpOcamedtgs illustrate
exenplary e iments o f the present 1nvention and,
[Destoiget ierofwDtdwihpe] descri ption, serve to explain

principles of the present invention. In the figures
<7he FResomPAnging s dRBRERS ¢ AP ew! P IUded aff ngPE ;sfiebea further

under S ggffd' g%e %{%Qerg”b?mémpfm of Jhhe ees?l‘i‘&orlporated in and

I nven is aplan viewillustra
const prnalee aspbst rat e has copedii Hrat ¢ ®omn diteodi ammemizs of | lttherate exemplary
present invention; <24> FIGS. is a partia

embod egnd e @i \idey PSRBT amgf@%l@ns@%t r APECAEoMdt gt @gpcription,
servee‘{g)%gg[@ﬁt Plffmépfs on:fh nFréé%Yan{dv%Ht 0?125>Ir{:|tﬁ‘e ﬂgh?esa

art SS-'S ew 1 llustrating a spar

cfﬁemnel and acdenmgedviai riltharaelng raatprabee mﬁnecdoedmg to an
using wires accordjing to an enbodi nrent of the present
embodipgpdnef diie RER$ERDEHVERESN; 5 through 13 are views for

eﬁha'f'&g prlglgeyeeﬁvaﬁ'lﬂgst%{ﬂ%d Fobceo%ﬂsgﬂjaqg Gccording to an

spare ¢hanrel a danmaged Rahnel

embod afiitt b o ndle bﬂeﬁe@ﬁt am@ﬁﬂﬂdng to an errbodl nrent of t he
present invention. [Best Mde] <27> Preferred

eBERi fens sa paf t 13lepprepsehtve MRShOF o DWPPe pstrate according to
oo B GRERESE, B Psirencedobs L i relerence Lo the

Eg‘%@\/e& Jide eapoidiledrédy-dedfiongntyikqr iplndasitigubdspidte channel
and a damaged main channel that are connected using wires according to an
embodiment of the present invention; and

FIGS. 5 through 13 are views for explaining a regenerating method of
connecting a spare channel and a damaged main channel using additional lines
according to an embodiment of the present invention.

[Best Mode]

Preferred embodiments of the present invention will be described below
in more detail with reference to the accompanying drawings. The present
invention may, however, be embodied in different forms and should not be
constructed as limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the present invention to those
skilled in the art. In the figures, the dimensions of layers and regions are

exaggerated for clarity of illustration.
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constructed as limted to the enbodi nents set forth

herein. Rather, these enbodi nents are provided so that
wohbw/odswael osure will be thorough and conpl et e PCamKR2006/005878

will fully convey the scope®f the present invention

to those skilled in the art. In the figures, the

di mensions o f layers and regions are exaggerated for

clarity of illustration.<28> Hereinafter, it will be

descri bed about exenpl ary enbodi nents of the present

| Heenfnafiter n Conjiunche odestrt BedBBut leddtpP48h dodinnts of the
FIGS. 1 thrqugh 13, |ike reference nunerals denote
presepi K VENEIRHhHLE, cpYBCtiige Pilds ERES.i Aviimough 1.ovinddGa. 1 through

I Lti-hay [ rheyit ;substrate) of a probe
13’1§g€3k¥ggsn%gﬁm%%a?gﬁgégﬁéégg?E?S@%ﬁérating def ecti ve
wiThengpiesent heirgghsitohat graGaes r ed Q&'@sttrﬁtélg'(ﬂﬂltlf—QEyerf circuit

exargpl e, and a nmethod of regenerating the substrate o
substipke) WloRBe PEAPY qasfloblats st bat euselonftdr gegemm apimbealefect ive

- s _supstnat i nvention ingcl udes in
w1r1n§h§ﬁnt; sglelﬁéetcrta:g?cg{q%?f%%rﬁfﬁlgcf%oagtIBg pr e§xgﬂg%spé?% a method of
regenchavingl shé osutstibstd toft ithg ﬁ%ﬁ%g@grmm‘oﬁ@aﬁﬂ)%tg?atessg>l?or this,
car

FIG 1 is a schematic view illustrating a probe
the gEeels disHbstr@tan efrbdbe mavesett t hevertésentinchuésd i onin  channels

j view illustrating a obe substrate,
elect ELIG, LaRsPel e ire e GIoot he BB L O mPahti Gt ing danaged
main alwhnel&S. 3 is a partial perspective viewillustrating
aﬁprobe substrate according to an enbodi nent of the
pFéSent inveerscheratie3vieRefléustiraying aFipEShe lodrdr ac@td3ng to an

: b d 100 includ i pted ci it . .
enbodi ol 305 16feEp, mentiine: Fabe 4365 § e commettlonsrating o

probe120bstaRde a astRIRRRET PY §ﬁré’lﬁ’5d<ﬂriﬁentw@f ptrﬂentpprgts&.#]tr CH{Vrention, and

substrate 110 includes a plurality of contac ol es
FIGS. 13 ¢onmecpartind aerspavdivei viewt 11Tt rpt bie subsbbat @ubstrate

30 includ luraljty of probes 10 attached to a
accor%{ﬂgt B?n%re‘f?g%gmg%fepiloj?heyi’ﬁe%ér Hieshlont-he probes 10
MRKErGOREags MidSh anipRyi@Rt st 04 bS-JhBSRELE ol GHLASIA, ori
. a mafer)g The igier-ggﬁ%ggt%fsa%@.bgrggg%fggdqgéﬁﬁgéna printed
circutthesybsinateed 1di0r, cai prehbsdubat eatklA3anditite—psleetors 120, and a

substrate 130 aﬁ an Lnt?{face,structure t hat _
SUPDOL] I8} FHIMGE LR ¢ o HRR il AEEY Ker BHitnBeFteRriR Uil sadedemtee plurality

of co&tlaQtaﬁgléshQ_lﬁr&Qﬁeéﬁét@lSEE%I? i%ugl?r c-li-'i]gi%gppgfl% irpre}%be substrate 130

) structure fixes the probe substrate t
includes a plurality of probes 10 attached to a bottom surface thereof. In

operation, the probes 10 make contact with an object to be inspected (chips
on a wafer). The inter—comnectors 120 are formed between the printed circuit
substrate 110 and the probe substrate 130 as an interface structure that
electrically connecting the printed circuit substrate 110 and the probe
substrate 130. The supporting structure fixes the probe substrate 130 to the
printed circuit substrate 110. The supporting structure includes
reinforcement plates 42, 46, and 48 and bolts 44, 50, and 58 that are
disposed at top and bottom surfaces of the printed circuit substrate 110 and
the probe substrate 130. The probe substrate 130 can be fixed to the printed
circuit substrate 110 by fastening the components of the supporting

structure.



<32>

<33>

<34>

printed circuit substrate 110. The supporting

structure includes reinforcenent plates 42, 46, and 48
wanaa7wosare 44, 50, and 58 that are di sposed at PCOKR2N@/005878

bottom surfaces of the printged circuit substrate 110

and the probe substrate 130. The probe substrate 130

can be fixed to the printed circuit substrate 110 by

fastening the conmponents of the supporting

structure.<32> The printed circuit substrate 110

| Mideugesned| dirahit Ysuist sitestingt end BIRENA! $14MMAkty of substrate
shown) arranged with respective to a vertical axi's and

termigahyr (paint siowaxi errangeds wbih r saspeteive nal 2 avertieale ais and a
. lurality,of dots or ,pads forned on a surface af
horlzt%hgﬁp ixm'ed)%ﬁ qus%r %&E?Wéﬁﬁlade ‘ﬁ?fret _HBr?fr é’gHﬂ%}dlth%f dots or
pads Cfvihmaét 6n (Aokushewnhf akge frinesy byi coat | QL%stthgté:OﬂtOﬁCt Further,
a

holes 112 o f the printed circuit substrate 110 wt
condugd Hdu contvactigat(ept ashoyne haras foupseby. ce@dngThise contact holes 112

i nt er-connector.s 120 jnclu first connectors 126, .
of tf%eec%WdlS nﬁéE‘fLUis %ﬁ%r%ﬁdqignﬁé i figC ‘lci?bY?s matgrial such as
coppefhe second connectors 122 are inserted into the
contact holes 112. The second connectors 122 has a
hdlheowinegronganesdor®- ridy shalpee shofstt habntdutosecoly, second
cgnnerl%grs 22 can be ti gPt fiiégd ir@i}o t he contact
conneq ety 144 p anf, SPIRECING 0T E HSsdebnd dBRNRRIBAsCapectyrs 122 are
inserk B§ et 8 At HlBnt N8 ﬁ@{}sg%%Z holpgs sklénd té&ﬁn?ﬁ@?rgdlﬂ has a hollow,

connectors 122 shrin then return to
elongetédyi matr ishagepeby setlasthati the Jdvenéf osrmectben 122 Icyn be tight

.., i.nsert into the cont hgl es 112, the connectors
fltteﬁén@aﬁgﬁaﬁ@l thliwl@énigit Uheh ihe Whemdiliet Soeond connectors 122

are 1R9ERQL §ntfo°”cH§dcdn@§£fj§1é>qg‘afeit‘igntﬁl%t 589 n%lsc&ri'n?e'c%{}]rlgse 122 shrink and

connecting portions 1 [ sposed Det ween
then petwtred ocithein torsighsdr athepdsl yard as hieipy obeTisdesbFat Ghen fully
. %3(£ that gre s(g}aced ﬁ Eqredeterm’ ned di stance from each )
1nser fethe PRLOTHENG | ¢t agbn At Sorsl21 268 har ogigderpy RS ean make tight

contsdZ S LOLEC L SRS B S e e e e 112

The tommeding) pbetjpnebel2fubsid atesgodéd Th@weed enaenngehedd circuit
120, \/Ygi ch electrically connect the printed circuit )
subst £3fiss 1 1Rt @nd 1 6heyrer abRe shpbat e ub¥) rtdeé 280 spaced a predetermined

cisohfl SEACEQH LURLLY e E e LIRS, LI 00 8L i by ot 125
formed nid wdisegohdieguidenfilm 128 so as to be connected to first terminals
134a of main chamnels 134 formed in the probe substrate 134. The inter-
connectors 120, which electrically connect the printed circuit substrate 110
and the probe substrate 130 as an interface structure, can be formed into
various shapes. The probes 10, the probe substrate 130 including the main
channels 134, the inter—connectors 120, and the inner circuit of the printed
circuit substrate 110 are electrically connected with one another.

The probe substrate 130 has a multi-layer circuit substrate structure.
The probe substrate 130 includes the main channels 134 connecting the probes
10 and the inter-connectors 120 and spare channels 136 for substituting
damaged main channels 134. In the current embodiment, two spare channels 136

are additionally provided for one device under test (DUT). However, one or
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channel s 134, the inter-connectors 120, and the inner
circuit of the printed circuit substrate 110 are
weheriorsoal | y connected with one anot her. <34>PTHAKR2006/005878
probe substrate 130 has a mgiti-layer circuit
substrate structure. The probe substrate 130 incl udes
the main channel s 134 connecting the probes 10 and the
i nter-connectors 120 and spare channels 136 for
substituti ng damaged nain channels 134. In the current
at 1€R0dhPRNspat WOCISRAEEs Cf%m&%hsbégﬁro%%%ﬁg?d@rt LAADHY.  Here, the
provi ded for one device under test However, one
term QWUAt i9 awed tdwrdeao‘moa:hep:s:hmnaexvaietsﬁmiamam q@nowtdezdth the probe

card cﬂqopsp%n%-gﬂﬁggfggh‘ﬁ;?&r}g cﬁ‘ﬁYa g W dL{g o?g?%{g@e@,agdmg the

relati8RsHipr b@ﬁ&’e‘%ﬁ El?e?'trﬁﬁl §iF10¢ s %alﬂéa}fhﬁ)rﬁlel@l ﬁ] lthggl,gUT in the current

under St andi ng t he re ationship between the nu
embodgpente .channel s and the DUT in the current enbodi mant)

> The mai,n chann 134 | cl ude the first term nals
12&@ ‘Eae‘c?onﬁh%”é‘fsﬁ? iﬁé 1@&[1)“ Canth§ nféfHal termagly34g4a, second

termlﬁaﬁs fl'3ﬁ§t hatn%r 'ﬁ‘lt’bbghs ullslf'l@s afﬁif orlrﬁ%dfﬁr%tatélln{ﬁta S (Lj‘lrStélgcaere formed

e pro bstrate 130 and are connec
on atﬂl@stmm*tfac«arﬁﬁ@at of sthE2Grobd stibstriant et3x endegtOrcdnde@ed to the
£1 The segond %rn}n s.134b are fornmed on a second
115tg GPRNECE0F g0 BRbYE C@%ﬁp%ﬁ el2030 Hifd sgeend terminals 134b

are P&‘ﬂl@ Chrd t%eE{B‘IEd pélﬁq Se 19391 strate Sgﬁ%{)e Fﬂ? r% 40}30 and are

are orrre in esu to e
connecoehdot thmeprbbestl()t er Mmalnser]rﬁﬂaltmast |IB4@<Hréeﬁm1édl Ng the probe
cons (ierm nal s 134b, <36> Li ke the main channels
Substiéhe #e tpardecdnadls tomechcithge Firpbt tesnmatal d34a to the

corre%ﬁ@ %}ég,r’cetrmianeﬁ& ?Mbsurface 132a of the probe

st r secon ermnals 136b forned on the

sdd@ad thelr fiate ohartreés priebe shdspate cihﬁﬁmel%ndl% include first
,m}ernal [ines 136¢ formed in the gro e substrate 130
termipg %lléé@rf%’&]ﬁﬂy%oﬂﬁeéﬂrw@urfa@ 182wl %fedbﬁdpltcélerrsnlmtsate 130,

3 3 dse nd term nal 136a
seconf 8Bnind, 38, Toendd oL, IS aSEER But ERL D 2 o Substrate
130, candedhesriad t hindsi r$$6oan@o§1%@0nﬁ1t€€h€1 r@oﬁeleﬁﬁ)s@%e 130 to

134h of a damaged main channel 134' using junping
electri¢addy 1omneefidie forstl end seponst tgouinelonbioal anésld6d2a The first

wna SEBREC bl Pl 0 SHBETF OIS R BB S e ve
electt hedl 1y heorspat & alanAg! first and second terminals 134a and 134b of a
damaged main channel 134’ wusing jumping lines 140 (refer to FIG. 4) or
additional lines 142a (refer to FIG. 13). Here, when connecting the spare
channel 136 and the main channel 134, it is important that the spare channel
136 and the main channel 134 are connected using a material having a low
resistance so as to allow a signal to be transmitted through the spare
channel 136 in the same electrical conditions as when it is transmitted
through the main channel 134. In an embodiment of the present invention, a
low-resistance material such as copper, gold, tungsten, or an alloy thereof
can be used to comnect the spare channel 136 and the main channel 134. In
this case, a negligible resistance value (about 0.01 ohm or less) may be

added by the material used to connect spare channel 136 and the main channel.



<37>

<38>

<39>

<40>

136 and the main channel 134 are connected using a
material having a | ow resistance so as to allow a
weigTarsa7e be transmtted through the spare chaomaRrR208805878

in the sane electrical condigions as when it is

transmtted through the main channel 134. In an

enbodinent o f the present invention, a | owresistance

mat eri al such as copper, gold, tungsten, or an alloy

t hereof can be used to connect the spare channel 136

e a N [ I

For A e (abot 5B e miA S, Lo e e fhe spare
channky 13te amatcmnnabtaahéd tle dmnmte%dsp@ro&dch@mnﬁlalsl&&@rnhd 134b of

t he ,mai n channe exa after the fjrst and
2 dagagednfaiy L 1%%a %36‘8“1’6\“& heteshalhd @faddditional lines

142a 1§61ﬁ{eer€§ir§@gﬁéeeqfat19e tﬂ%@wéé&f %Ie ﬁﬂgﬁ e?%‘fglngi(g(ﬁ{dmtgﬂllﬁals 134a and

4a and 134b o f a damage usi n
134b jofnphegddnaged 140 oharmedi L34namhay i rege 142m Oallommato 0.5 ohm.
[ esi stance valﬁe b t en the first and secon

For thas ithe sparssshanig &t etf%maﬁn%fgé)e lﬁmﬁlﬁleéh%riéws or columns
0 ) h r.t th

o GO S 0T A1 e

Furtheol uthes spfird hohanmd Iy dB&Nnmed $padt epsht cbemesmmmlngcﬁe@mels 136

a die of a m? er to be tested. Further, the spare
by 1 cmanifeldd e (Hhe Cslﬁaélédtfs@péaemrr)omth@nnﬂw PRapnehagnel 136 is

spaceﬁsgg %annebgf%gnn@ag%ggegeso%}grﬁotgﬁ ) thé\hxeerl gblellty of a

test maﬁgethelf;’ﬁobel & dM100 T mAxp 118, dbbﬁeafseﬂl @dﬂé |’dot ¥anOfinérease in line
test using the probe card 100 nmay be decreased due to

resisjpngencr eE@l‘e p¥anpilpe pegiedezance. lroe &xaiRilage arange can be set

n tance ran can b set .accordin
cccoriEAE 1" 58 e Frdan AT Bt SFa R S aBE A% Ry Hhapne s 16
amjtﬁhamﬁglaﬁm@§1§n34the mai n channels 134. <37> FIG 4 is

aﬁﬁartlal cross-sectional viewillustrating a spare

fmef Ehd @aﬁbrﬁdg@ﬁomsr}ctmaﬁhewewhaﬂh@rtéat:mgn@ctswe channel
of the presen

res ac or di,n an, enbodl nt
end 4 SR o SRR %, TGO, e 10T ey pargding to an
emhxﬁﬂ@ﬁﬁbﬁeﬂk,pM&ﬁﬂioﬂﬁmﬁtﬂxﬂHIn channeis 134 o f a probe
substrate 130 is damaged, first and second termnals

13edennidig134b Fdf. t He danded cnalramtcrealhn@imenm where one of main
cran Y2 P L SOSRL L0 L BRGSCCPNL LS terinals
134a (fg%timépdngﬂTQQQdd%kg@d GRAANElankst 13481 Nitel BIRIRYch11R€8onnected to
first and second terminals 136a and 136b of a spare channel 136 that is
closest to the damaged main channel 134" using jumping lines 140 formed of
conductive wires. In this regenerating process, the probe substrate 130 can
be reused.

[Mode for Invention]

FIGS. 5 through 13 are views for explaining a regenerating method of
connecting a spare channel and a damaged main channel using additional lines
according to an embodiment of the present invention. In the method of the
current embodiment, when one of main channels of a probe card is damaged, the

damaged main channel is regenerated as follows.

Referring to FIGS. 5 through 13, probes 10 are removed from a probe



<41>

<42>

conductive wires. In this regenerating process, the
probe substrate 130 can be reused. [Mode for

wonvenrson] <39> FIGS. 5 through 13 are views POT/KR2006/005878
expl aining a regenerating nej hod of connecting a spare
channel and a damaged mai n channel using additiona
i nes according to an enbodinent o f the present
invention. In the nethod of the current enbodi nment,
when one of main channels o f a probe card i s danaged,

substiriee dappogde i nochEmels)i s rgganesaied) @2sf AlsbWsre formed by
<40> Referring to FIGS. 5 through 13, probes 10 are

photaleagrdrh ramd ahpr obwvsubéombng n3@elsef e be Fb Gonfipct first and
dditi.onal ljnes 1423 are fornmed by photo |ithograph ..

secorf QeiniATh 4R o g B obdkbese a8 Hrpphnbd o first and

secorld t8fmidRds SBEanghd enshnd 3 442 A 4@36’.tfhaﬁsp€gﬁgg§%t to the

mai n channel 134' to first and second term na
damagedd me36b chafnel spdf e .cHmomedg 186 t hdditiienal obsasts tbi2a includes

t.he damaged in channel 34" . Formng the additional
depoqif i 3 450 HHLH Uelo L0RpadPt g 2 LGRHUSHTVGcl dh 9B the probe
subst@at@ 30 Streguff @?eFﬂ(ﬁ.ZGV)O.f IhHe Riod L‘?ctsi't}QSZé?ére ]%14%0 is  formed by
T is Torned

(refer to FIG 7 e conductive lTayer 1
selediyvelet depovidliyg depesit i (g alh®t)ahationg al high) cbadudtgvety such as
hi gh g@nduc ivity such as copper, .gold, and tungsten
COPPEL) | S8Ver Mk Fynesters gllacwer3dhe of frathesupfatse 132a of the probe
tyt eqs ' [ raph i - r :
s g T B ahaLT e sOg Bl MUEIRSRN ARY LR LBPtechnologies.
The deiﬁghitdolrldmxﬁ:ttheehmt—ad)nduati\?ay)ne’)ﬂ:ﬁly (Eeldﬁriﬂgﬁl Hey formed by physical
physi cal , vap eposition (PVD), chem cal vapor _
VaPorde%‘%RﬂStlFbw (%5)6}(3 etheBi §2) yVIRAAl §HDRSi hipn o{ @D ol adestrolytical

plat i h I-ke. - pas s vat i 144, | :
piet FT B0 SIIEING, Mothe, B BB b 100 1o
formetidBy (apeteimgt phdtloGes Bjt. td hthepe@giuvedieohayeaayel2 144fés to FIG. 8).
patterned by photolithograph so as to forma

The passavaldonon aysit t'éin 134t tsaned ey tHhetel itpetanhnispaps to form a
- i n, channel ' he, f.i.r st .
possif 30 bt {48, SAIPIREIRL 006D AIEL i P8 i main

chanr@) . 1MExt an@xheptifar tarp@al i B6a00f tHee spoRdWEhiMg 136 (refer to

Igyer covered by the passivation pattern 144a, the
FIG. @dnduliestve eregpdr fanoa inor eorowddthy congueldeeetaaredovered by the

o JEL R, AR, LD LT ek Byd®) el Sy, Wifes b
preded@ghie@nalethbde skdZaas etching (refer to FIG. 10).  Then, the
passivation pattern 144a is removed. In this way, the additional line 142a
is formed on the first surface 132a of the probe substrate 130 so as to
connect the first terminal 134a of the damaged main channel 134’ to the
first terminal 136a of the spare channel 136 (refer to FIG. 11).

Referring to FIG. 12, the other of the additional lines 142a is formed
on a second surface 132b of the probe substrate 130 so as to connect the
second terminal 134b of the damaged main channel 134’ to the second terminal
136b of the spare channel 136 in the same way as described above. Thus, a
detailed description thereof will be omitted.

After the additional lines 142a are formed on the first and second

surfaces 132a and 132b of the probe substrate 130, the probes 10 are attached



<43>

<44>

<45>

is formed on the first surface 132a of the probe
substrate 130 so as to connect the first termnal 134a
wofhod7hesdanmaged nmai n channel 134" to the first PCEKR20@6/005878

136a o f the spare channel 6 (refer to FIG 11).

<4i > Referring to FIG 12, e other of the additional
lines 142a is fornmed on a second surface 132b o f the
probe substrate 130 so as to connect the second

termnal 134b o f the damaged mai n channel 134" to the

to théesce%gg%;teeas rghalscr%?%@é)q é ng?oﬁ;ﬁagu%s&r%gtngéq éa%@ihn(rtqur to FIG.

13). dBschiptwsn therregénavatlindefobhd tedaged Bailfdannéhd34’” of the
additional lines 142a are forned on the first and
probe subphiRtsutdhdescamiatethd 132b of the probe substrate

1 o} 0 t h d hpna
L1848, B, 0 A P SRS RS o
probe 13dbstkBtd 130 way.dalbged eg@nehas i agtedt tdigndhnegedt nbé Nnormal ly

channel 134' of the probe substrate 130 is conplete
tlanSfHdét?sBdA thehdamagpd mr@ chaapel 1834 \/\h@ﬁnoh@ éegerteﬁét%uuﬁmg the

sparet anng Slé)’é(f’d' ﬁfb Egreprnﬁgg @%Bgt&?ots%fg‘%o 1@6 gegetf%rjéq instead

rnor nmal ransm

of reﬂ?&[@ﬁgdlt‘TWl'ﬂhCQ&Mﬁ'oné34 THa@nide a@ea@f&ﬁaé@obb@sengﬂehelrst and
spare channel 134. Therefore, t he %robe substrate 130
¢

secon¢ areripenaloud 86h iandt &3 of H@msa@wm panedi 146 sancewowrsted to the

riest TP ST SRR A0S 8 RO et 124

usmgcf)f[@%ﬁﬁu?ﬁlgt 9ihdre 1401 &r and zﬁﬂ@@ﬂﬁlatle[md%a[l&alﬁ%a 80do transmit
4b of the damaged mai n channel 134" using the

a tes}l umgna@ ta rtbs 11 e( 60 threughidhei birall temesalsfdp eb the damaged

mein FRkET] S0k nabs SHIDURE CHBcaiRaeh Pl Al bRl Ly deze). en

sparel El?arﬂnls‘[rplw (ltllé‘ele@ {&mihhe Bedi t3 ol 1hid@ald42me 136c —> the
e spare channel 136 (the first termnal 136a -> the

second ntmmahl I136é)1361m -jpump heg slécondtQ efomi hhe a8B)pnalhd ine 142a),

I h ddi I 14 t
B N DTN T —
probe- sIlEﬁr%fté’“’EBO t%)‘tj'x %OKP@u%&O%m&& 3%t capy bleege%ls@cqn%>a damaged

ut waste regenerating a damaged portion
portidine above-di scl osed subject matter is to be considered

I(::ng itggcg\%eg\éfmlggg%ggélﬁ reg’gf,rrgzlft Eglr Y?g u@h %et hc%ng%e%%geq llustrative,

and not restrictive, and the appended claims are intended to cover all such
modifications, enhancements, and other embodiments, which fall within the
true spirit and scope of the present invention. Thus, to the maximum extent
allowed by law, the scope of the present invention is to be determined by the
broadest permissible interpretation of the following claims and their
equivalents, and shall not be restricted or limited by the foregoing detailed
description.
[Industrial Applicability]

According to the present invention, when some of the main channels of
the probe substrate are damaged, the damaged main channels can be regenerated
using the spare channels and then the probe substrate can be reused, thereby

reducing costs required for unnecessary replacement.



nodi fi cati ons, enhancenents, and other enbodi nents,
which fall within the true spirit and scope of the
wonrew@iso7o nvent i on. Thus, to the maxi mum ext enPCAKR2MBNH05878

by |l aw, the scope of the present invention is to be

determ ned by the broadest perm ssible interpretation

of the follow ng clains and their equivalents, and

shall not be restricted or Iimted by the foregoing

detail ed description. [Industrial Applicability] <45>

According to the present hﬁx&@é'on, when sone o f the

mai n channel s of the probe subsStrate are damaged, the
[Clatiamdged main channel s can be regenerated using the

spare channel s and then the probe subsirate can be

r dusebstnater ey &é&@@?n@a%sg@ r iRt g ¢ plurality of probes

erelfRE°ERRRRY B PSSR BRI o o ishigt

I'nsta alrty o bes

t hel e QhatuielisnspRet i edl 19b¢a@bctyd condhachidt@st hendpr obes
to the object; main channels eleqtripallg connected to
t be peasbeone asnarat chasagt (e subsiriéubigniBe Mayn channels when at

1 tsubst't %in%.thﬁ n%ig ch nqgka when at | east one of
east 4R (b tHECRRHh SECLS (i FEFS“rd aim2] The substrate

[Claff 29l @aim 1 , wherein each of the main channels and the
spare channel conprises: a first termnal receiving an
elfbet siltsdlrabe gofalcladm sbeomereiar raghl ot oHteadtiingchanmels and the

probe'land an internal line connecting the first and
spare S HagAbl (COPRT ESs. [Caim 3 ] The substrate of claim 2

, AR Pedifigal IFeRbidng s€caBEk tiekMdlahsl o f the
damaged main channel is connected to the first and

seceebntlet erimabtk cofit adieng pldreepidbennaid usi ng j unpi ng
REEE SN R X AR
[Claim 3]

The substrate of claim 2, wherein the first and second terminals of the
damaged main channel is connected to the first and second terminals of the
spare channel using jumping lines, respectively.

[Claim 4]

The substrate of claim 3, wherein the jumping lines are formed of

conductive wires.
[Claim 5]

The substrate of claim 3, wherein the jumping lines are formed of a
material selected from the group consisting of copper, gold, tungsten, an
alloy of gold, an alloy.of copper, and an alloy of tungsten.

[Claim 6]

The substrate of claim 2, wherein the first and second terminals of the
damaged main channel is connected to the first and second terminals of the
spare channel using additional conductive lines, respectively.

[Claim 7]
The substrate of claim 3, wherein the additional lines are formed of a

material selected from the group consisting of copper, gold, tungsten, an



conductive wires. [Caim5 ] The substrate of claim3

wherein the junping lines are forned o f a materi al
weebwmrsdof rom t he group consisting o f copper PCOMR006/005878

tungsten, an alloy of gold,yan alloy o f copper, and

an alloy o f tungsten. [Caim6 ] The substrate of

claim2 , wherein the first and second term nals of

t he danaged nmai n channel is connected to the first and

second term nals of the spare channel using additional

C [ 11nes, ¢ I ctively. . I e
alloys(ﬁfgg?r%’t \eéﬁo%“@?a?fmcgﬁg&v’m@/ﬁiaﬁ atl]hl{e%fgédgqitta?%sg:agp'l I nes
[ClaBk 8€]forned o f a material selected fromthe group

consisting o f copper.,, gold, tungsten, anall oy of
g8l Bethad 3pro§/e%§ﬂer:@¢agr? e tantealalogp Bfg\?%rf&genthe substrate

. i m:8 | t_hod Af g ti.ng S r ﬁn@f a o

1n01u%§%€éﬁ%§r ,a essdggt%%Pégiﬁgﬁggﬂ%g éan%g%gngg S é%dprovuhng

elect spanesthangets, piobes neien ¢haniebss piakei domgcel @ctlr iamabbject to
_signals to probes when the Brpbes make contact wth

be imgwjestedt ot FPAiSectBENCtheDer eisantfyl sS%ithE}ltd%gnfhe main
chann%g t\ﬂ-léé%Ste{tt ucq'gggnépg gp! Ppé hﬁg{gjel %}?\QB% ﬁ%ﬁ’jl gﬁ?‘atge&’,nethe method

mai n S I's danmged,
compr E€igr i si ng: when a danaged main channel is detected
anong the main channel s, connecting the damaged nain

chibemer tdamagesl ovaiphehgpaele thadwiecsed hapongs dicogkidp channels,
connefcf 1£g%%§gaﬁaﬁ§¥grﬁb?%g&%gﬁggeaé Cén?é rgfg t]heTlggalr'@t{l-ﬁagansf that 1is

mai h channel ~and

close§PabetkhaRnesed faiPRAfEIad using junping lines forned
o f conductive wires. [Claim10] A method for
[Claiegdnerating a substrate of a probe card, the

BELRa BF 01R% TSR SR REL 200 ST SGRORPITHD the spar
channPl dRegomieRed hR 1 RE ORRSI MK encxOnbBRld Wf tddnalictdRE efitret 0
[Claim 10]

A method for regenerating a substrate of a probe card, the substrate
including main channels and spare channels, the main channels providing
electrical signals to probes when the probes make contact with an object to
be inspected, the spare channels being used for substituting the main
channels when at least one of the main channels is damaged, the method
comprising:

detecting a damaged main channel among the main channels;

removing the proves connected to the damaged main channel;

electrically connecting the damaged main channel to one of the spare
channel that is closest to the damaged main channel by comnecting first and
second terminals of the damaged main channel to first and second terminals of
the closest spare channel using additional lines; and

installing the probes on the main channels.

[Claim 11]
The method of claim 10, wherein the connecting of the damaged main

channel comprises:



be i nspected, the spare channels being used for
substituting the main channels when at | east one of
woOheo7rasato channel s i s damaged, the met hod conpPCTIKR2006/005878

detecting a danaged mai n chaanel anong the main

channel s; renoving the proves connected to the damaged

mai n channel ; electrically connecting the damaged main

channel to one of the spare channel that is closest to

t he danaged nmai n channel by connecting first and

S : ] ot amaged mai n channel to first

aﬁ%sggggﬁéq%gﬁﬁiﬁgfge&g$e$he cl osest spare channe

ugoRgirgddi pdsenedt ibhnEgler agtd thasdoalhétiget heyepr obes on

the main channels. [C.aim1l1l] The method of claim 10,

wihef Bl ingetomissi Vatgonf 1ae gandyde FRIA heafséyation pattern

. COMPLI SES: i ti Cl 4 I r.1fQrm ng :

havmga55|h\8}§(f§icc())%ﬁgé;§g% Q% t% ﬁgﬂglgﬁd%fc;{i%e a%‘? ;C%Sg%@ertgi ’%e terminal
of ththelopasisispaté @hahmyler so as to form a passivation

pattern having a shape connecting the term nal of the .

daeBgeidsc thanepndugt t ¥re tadeRi eaepsf fohea clefest oEphlte conductive

ch M Vi ng.t:he. con ive yer except for a
layerr%og{éggé o‘x‘ltﬁh ecggs@ﬁlgf% {/Og1 sg‘ic/tfserr}{(:oév@r ed with the

Pasmbyidls o RPabiBERio@Rdtf@MVi ng the passivation

pattern. [Claim 12] The nmethod o f claim 11, wherein
[Clagmel2donductive layer is formed of a naterial selected

fromth roup consisting o.f per ol d, ;tungste
ar i) Pefhcgl Ofo et Mo 1iy=ip Eiprantudiyeateliy gy dprmed of a
materi4#N0Sd1@0Bted from the group consisting of copper, gold, tungsten, an

alloy of gold, an alloy of copper, and an alloy of tungsten.



