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[ DESCRI PTION] [Invention Title] MANUFACTURE METHOD OF
VERTI CAL- TYPE ELECTRI C CONTACTOR AND VERTI CAL- TYPE
wabecBaZ1 CONTACTOR THEREOF [ Techni cal Fiel d] PO®KR2005/003114

present invention relates to a nethod for

manufacturing a vertical-type electric contactor and a
[DESCREPTIOMNT t ype el ectric contactor manufactured thereby.

More specifically, the present invention is directed
[Inventi®n iffefhod for manufacturing a vertical-type electric

contactor including at |east one support beam and a

MANU‘(I;H’%TMRE“ angEmRIOES | Nb® a cPERTTCGARPRY Y EQ ECTRIC

ctively renove an oxide |layer of a test pad, for

i ng ac t a [ yp
contfIG o afpact R IR TN, HEL BGPRGLERGONTACTOR
Art] A sem conduct or manufacturing process includes

THERE@Fanging a plurality of chips on a silicon wafer,
packagi ng the arranged chips, and cutting the packaged

[Technoduldsieldt o i ndi vi dual chi ps. To package and cut the
chips arranged on the silicon wafer, it is necessary
tTed padeitdavehtiah wlgnal toi s negthbidefbrimanhéactesperai ve
chips to check whether they operate normally, which is

vertica?—?%g%%é@cﬁ%ﬁﬁ%ﬁ% QAhdt £SErREACRE® elbloeribIntBETESS

nducted using a probe card Wi ch has a contact or
tqg correspond to a_ pluraki of.. chi I
st RoFQLIFRRINY s BT PR 1590800 drccted
arranged on the sjlicon wafer, an.electrical  sj nall LS
to a mefheu Ky ManERIRI R HET UChe TERT ﬁlectrlc contactor mcluding at
least one support beam and a tip, which are merged into a column-shaped

body to effectively remove an oxide layer of a test pad, for achieving an

accurate test and a vertical-type electric contactor manufactured thereby.

[Background Art]

A semiconductor manufacturing process includes arranging a
plurality of chips on a silicon wafer, packaging the arranged chips, and
cutting the packaged chips into individual chips. To package and cut the
chips arranged on the silicon wafer, it is necessary that an electrical signal is
applied to the respective chips to check whether they operate normally,
which is called a semiconductor test process. The test process is conducted
using a probe card which has a contactor to correspond to a plurality of chips
arranged on a silicon wafer. When the contactor contacts a chip arranged
on the silicon wafer, an electrical signal is applied to check whether the chip

operates normally.
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operates normally. A conventional needle-type electric
contactor includes a plurality of needles. Atipis
woanmwwdo@at one end of the respective needl es. RACTER2005003114

needl es are bent and | ocated at their determ ned
positions, they are fixed to a fixture using epoxy and
goboeventibnahnpediu-the elanific wodaatqrAoBjudenhaalagalitycof
contactor needs a predeterm ned elastic force for

needlesSt @l tp GeToafiddet éne€ entast thwacksplectiveems exinguc tofter the
integrated circuit. Unfortunately, iterative use of

needleszgfé“bén{‘ Eﬁ&'lt%'ﬁab/e‘aﬁ?@ﬁ?&% ldiefeGRiHACH 98itiARUkh Sy iafe fixed to a

ormat 1 on ereof or deterioration in horizonta

rtare 5358 RS BT s R1551 Bt USESL: SBRERE ) Lk

cupi es arge ‘space,

~which leads to difficulty in coping with a pitch .

electrigpeonkastiohngrfy aj W@F%&l’éﬂl%{] ?]@éﬁtcsf%{ﬁa fgw&@?lﬁi WQniagting a
interrupt between signals through the needles to | i

contact padiofat semic awdurtar entegratedveinenti. | eUndarumaéelys itefpeve
el ectric contactors have been suggested to overcone

use of §Héh faq;@&nér\%p@i sladuaocagesctot roselds én tdefermbtionr fhereof or
cont act ors. cantil ever-type electric contactor is

deterio&%ﬁébﬁﬁtﬁ&i?%nyaqr&ég‘}@la!a\hdf ﬁé@tﬂﬂl &Mg%e@eoﬂ Moreover,

ate, tormnga tip ahd a support beam contacting
the tip an a.sacrifi.cial
the neqgli- 58, FecBif g oiaoioh Be BRI b SoBBh Y ARILRRRE o
. renpving the sacrificial substrate. Cantilever-type . .
difficultlyeigx eppingmtitle adHschReEVEER lﬁgg’dlqt&g{ el ‘Fﬁr‘gﬂ}% and gives
i ntegrated sem conduct or devi ces. [Di sclasure]

rise to [iferhupchetweabistgialBtbnpugh yhe mesdiafetn Erusfratpan accurate
invention are directed to a nethod of

test.

Meanwhile, cantilever-type electric contactors have been suggested to
overcome the foregoing disadvantages of needle-type electric contactors. A
cantilever-type electric contactor is fabricated by vertically forming a bump
on a substrate, forming a tip and a support beam contacting the tip on a
sacrificial substrate to bond an upper end of the bump with one end of the
support beam, and removing the sacrificial substrate. Cantilever-type
electric contactors have been used to test highly integrated semiconductor

devices.

[Disclosure]
[Technical Problem]
Exemplary embodiments of the invention are directed to a method of

manufacturing a vertical-type electric contactor and a vertical-type electric
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manufacturing a vertical-type electric contactor and a
vertical -type el ectriccontactor nmanufactured thereby.
woDewlmwiceal Sol ution] In an exenpl ary enbodi mneRCTAR2005003114
i nvention, the nmethod may include formng a first
passivation pattern on a sacrificial substrate for
contactbomdmgfagtudesiatiterobyg. ti p; perforning an etch process,

using the first passivation pattern as an etch nmask,
to forma trench in the sacrificial substrate;
renoving the first passivation pattern and formng a

: ivation pattern to offer a space for
[Techn@%?%%ﬂ%ﬂgﬁiuppo” beam wherein the tip is nmerged with

ne end of . the s rt be f.i Ll t
haneHHBPhE e R msata st dftp sh ey AR,
_ a support beam formng a third passiyation ttern on
includeafoyauinigf ¢ diraf Pagptataneppitery eprfgswré}llﬂl%‘ %}HES%WS for
support beamto offer a space for formng a hollow
forminpadyeadti dhé nip;tiea fepaces aﬁfeéﬁbdnrbyemeu&mgrtbe first
passi vation pattern with a conductive material to form

passivatidiPphaerRedYin bestdingky he fhoml o dnatyimitidsactificpal
formed on a mcro-probe head (MPH); and renoving the

substrai%ﬁ{ég%%)girfé Fﬁ‘é‘ PRGY ﬁtagsikfﬁti%ﬁeﬁht@eltﬂ M @ffopmigk eci¢dond

n anot her exenplary enbodi nent of the
. invention, the.rethod i . f i fir th
pnsiv NS PP T Ut PG L SR g lerein e
. formng at least one tip, performnpg.an etch process
tip is meyiged WHE one sndoak the, suPRArt RRAR ﬁqk@g ee?‘é‘ﬁ"ﬁ&&@, the

to forma trench in the sacrificial substrate; )
space Wihowicogdubtivei metemalts feimh ontipander suapQrt Beain Jogming a

second passivation pattern on the sacrificial _
third p§§§l§hfi@he%£t@eﬂ{ bara sasfictalfwbstertaiinglwlisgpiher tip beahthe

wherein the tip is nerged with one end of the support
suppor?%%q}n to offer a space for forming a hollow body; filling the space
offered by the third passivation pattern with a conductive material to form a
hollow body; bonding the hollow body with a bump formed on a micro-probe
head (MPH); and removing the sacrificial substrate to open a tip of an
electric contactor.

In another exemplary embodiment of the invention, the method may
include forming a first passivation pattern on a sacrificial substrate for
forming at least one tip; performing an etch process, using the first
passivation pattern as an etch mask, to form a trench in the sacrificial
substrate; removing the first passivation pattern and forming a second
passivation pattern on the sacrificial substrate to offer a space for forming a

support beam, wherein the tip is merged with one end of the support beam;

filling the trench and the space offered by the second passivation pattern
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filling the trench and the space offered by the second
passi vation patternwith a conductive material to form
wa 2006psend a support beam formng a third pasBCY&R2005/003114

pattern on a mcro-probe head (MPH) to offer a space

for formng a bunp; filling the space offered by the
with a Eéohdectpes shaetiairntopfirheartipiand @seppoxichéam; farrmingia third

to forma bunp; formng a fourth passivation pattern
passiva?gbrﬁ n‘PEttE/Pﬂ"ogllnzf? V@89 idhe Redd (MP 1) telofferspapacé dor

ng a h ow body; filling the space offered by
. the four | | I | : 1 tt
forming ARt IRRAS Y IbneY oBRrE R e MR FRRRKRAAYE paytern
) beam wi.t h the hql | ow body: and . renoving.th ‘o
with a SERITFIES MASEHIL oAU ¢ BYER: SOTT P oy D gassivation
contactor. |In another exenplary enbodi ment of the
patterni o &e MRH trhdudéng ithe bupyp do &1 # SpageiPhdppnipgp hollow
include a mcro-probe head (MPH) including at |east
body; filléng oinnephta@ fared plthafduitht passovadonimaitdror with a
recel ving an external signal; a bunp disposed on the

conductRYBGLkEAE] t6FEHRA heflldvwe dditibohdink he-stipaned beady with
vertically bonded with the bunp; at [east one support

the holgcg\%??()) e,ﬁf d ggﬁogyi&ggﬁye%d’ﬁ?&%i %ﬁbﬁfﬁf%‘ﬁ% o?fﬁnmglp of an

and a tip nerge

.support beam [ Advantageous Effects] The present
electri¢ GPBIRGIBR i s advantageous in fine pitches of highly

i ntegrated sem conductor_ devices. Due tqQ the inproved

dnapeothier e xeopplery aabasdimprt ebihadnveRrien, FihyeriiFdintype

a contact pad of a sem conductor device is enhanced.
electrif¢ohl@stor hey Suphatd a miroksrabter headi (MPH) inpbydingmt least

bent to enhance an elastic force. Thus, the breakage _
one coRhePaRL!telniRAl hhe iAtdRBhhebRAM fAUrkdEiving an external signal;
a bump disposed on the connecting terminal of the MPH; a column-shaped
body vertically bonded with the bump; at least one support beam spaced
apart from an opposite surface of the bottom end of the body; and a tip

merged with the support beam.

[Advantageous Effects]

The present invention is advantageous in fine pitches of highly
integrated semiconductor devices. Due to the improved shape of a support
beam, the contact performance with a contact pad of a semiconductor device
is enhanced.

Further, the support beam is structurally tapered or bent to enhance
an elastic force. Thus, the breakage probability of the support beam during

a test is lowered to extend a lifespan thereof.
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atest is lowered to extend a |lifespan
thereof . Further, a plurality of beamparts are
wonrasiodedit o a hol | ow body. Thus, nmany scrat cheeTaRr2005/003114
produced during the test of a sem conductor device to
effectively punch an oxide |ayer. Further, the support
Peathdrs agluvality aff Iheanaparisdarerpiesided dodi BoHoubedy.
stress concentration resulting froman external force
Thus, i@®RY is8fatched ark Profuttdeiuridg clonvesitofhg sbraoovnductor device
provi ded between the support beam and the hol | ow body.

S..&aNG ation resulting from an
to effec&&%?’n@ﬂﬁ%?@eo}gggl ll%g £t oatipis distributed and
ufficient overdrive (QD) is, aqbtain , "
it £5¢ stbposnhY SIS IREurelT BBGred U BBt tadisuibute
Thus, a beam having a generally curved shape.,is ..

a stress con bomgationdies EibETEoR &1 FELEabEeER ABPTIEH 10 a tip.
resulting froman external force applied to a tip and
tRurolpémianc s éGten e bieany &y grovideddpytwdepeths spppert kyam and
Drawings] FIG 1 is a cross-sectional view of a nethod

the holl®% BEMHT agthtisi A%ktPesses dncaltrdtype reselting Eromrimexwrnal
accordi'ng to t he present invention. FIG 2 is a

cs seoLi - _ : : od.
force RRPRIAELAPFELIMERYC) o IRIPA! bYErafvEPDP1Ls bnine
[lluystrates the u states of er.t i -
Epather & RIgrLGE B Dranor ack e G i et ¥heles.  Thus,
described with refereng;h to FIG .1 8r FI.G é FIG 4
a beam Baginges geaeralis cpragdothape isreatizee t%’p‘%e‘séﬁl B¢ pstress
contactor according to the present invention. FIG 5
concentsatiopeesplentg fronisaavmeternahbeticri applied £9 antiprandyto obtain
vertical -type electric contactor illustrated in FIG
sufficiént overdrive (OD).

[Description of Drawings]

FIG. 1 is a cross-sectional view of a method for manufacturing a
vertical-type electric contactor according to the present invention.

FIG. 2 is a cross-sectional view of an alternative version of the
method described with reference to FIG. 1.

FIG. 3 illustrates the use states of the vertical-type electric contactor
manufactured by the method described with reference to FIG. 1 or FIG. 2.

FIG. 4 is a perspective view of a vertical-type electric contactor
according to the present invention.

FIG. 5 is a perspective view of a modified version of the vertical-type
electric contactor illustrated in FIG. 4.

FIG. 6 and FIG. 7 are cross-sectional views of a method for
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FIG 6 and FIG 7 are cross-sectional views of a
nmet hod formanufacturing a vertical-type electric
woamicastar where a connecting beamis further POSKR20@MHO3114

at a body. FIG 8 is a cross-sectional view of an

alternative version of the nethod described with
manufacefiéng rceettic#HSpsdekustriFlcantactorvehe® plqopectingsbesia is

use state of a vertical-type electric contactor
furtherqgmﬁ@@tmgq)@ythe met hod described with reference to

FIG 6 and FIG 7. FIG 10 is a perspective view of a

g?t}t '801%' gﬁsegéa%ﬁhf gggﬂwrpalt@ﬁ%tﬁv@v@maﬁc@fﬂgs

eam’i's I nst at a body. FIG 11 is a

f f th
methodﬁi%%%ﬂ&@éﬁéﬁ Blpef FORG BT Bt ea i Fic
FIG 12 | f
i3 ol st gD Al b acvaliaAl T BocREHLT GPTIFIPE

a support beamis forned at the inner side of a bodi/
manufaatemmdibpgheanetizopdeseribed widhtiedereneedo HEG; ¢ agd FIG. 7.

cross-sectional view of an alternative version of the
FEChad fles perbpectivé hicwfel eveetital-By 1R eléktrivl @ntbstor
illustrates the use state of a vertical-type electric

t bed th
e §SPOFEESDTEIE IS e e e b

f
THGE STt S E Rl MR dL T RS SeREMISLARTY B
a body accordi,ng to t (i t invention. FIG 16 is
type elacises §pBbaGLOE 1t aks én%gis iYed version of the

verticaltype electric contactor illustrated in FIG
THG.A%Gis Atcrans-sectonad view af o saethos f@nmanvmwrmg &
met hod for

vertical-type electric contactor where a support beam is formed at the inner
side of a body according to the present invention.

FIG. 13 is a cross-sectional view of an alternative version of the
method described with reference to FIG. 12.

FIG. 14 illustrates the use state of a vertical-type electric contactor
manufactured by the method described with reference to FIG. 12 or FIG. 13.

FIG. 15 is a perspective view of a vertical-type electric contactor
where a support beam is installed at the inner side of a body according to the
present invention.

FIG. 16 is a perspective view of a modified version of the vertical-
type electric contactor illustrated in FIG. 15.

FIG. 17 and FIG. 18 are cross-sectional views of a method for
manufacturing a vertical-type electric contactor where an incline beam is

further installed at a body according to the present invention..
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manufacturing a vertical-type electric contactor where
an incline beamis further installed at a body

wacewrodiazg to the present invention. FIG 19 il PASIKR2D@SH03114
the use state of a vertical-type electric contactor
manuf actured by the nethod described with reference to
FIG. 197landr#eSthiiseRtate aDaiverticpbtypenleoiyicentastor
the vertical -type electric contact illustrated in FIG

manufatfured & tBe IneMbdi&scriBe@ifitle rofsreneettodibh. V7 and BIG. 18.
a nethod for manufacturing a vertical-type electric

?f&%t. 3! ﬁga %@ﬁfea&ggé 3 ;ﬁ@dv i 5fytlﬁgfvér@fdailgg%€eéi€§tﬁé @ontact

onhécte torealize a b havi ng a

) curve hape according to the present invention. FIG
111““”%‘“‘?%&?'“61 tes the use state of the vertical-type
el ectric contactor manufactured by the t ho
Fa 6 iloead Rlih 22nes eress-sertmnal Vieysphappethod fog g
24 is a perspective view of the vertical-type electrigc
manufacapdaitoveititaktype etedtnicRiantag®r WBese anplgaplity of incline
Enbodi nent 1 A nethod for manufacturing a

beams Y& bbfAbcladP@if] 8UJdCts oedland arbease blaging a ourved sistpe
enbodi nent of the present invention will now be

accord’%%sg%mﬁe:gé&é# refeigpce to FIG 1. As illustrated in

a passivation layer (not shown) is

&ﬁrggg’geﬁﬂp%éggq%”l{egﬁéqa%@zg %%tghg hveeggl%gl%g?@ e+ﬁcétric contactor
manufSsored byithe mebsed siceoT oA boIe Stanttoip 1105 2d gl FIG. 22.

passivation pattern 8 is formed on the passivation |
IRyer24 s heparspdctseariewt ehthmgkrtical-type electric capacitor

illustrated in FIG. 23.

[Best Mode]

Embodiment 1

A method for manufacturing a vertical-type electric contactor
according to a first embodiment of the present invention will now be
described with reference to FIG. 1.

As illustrated in (a) of FIG. 1, a passivation layer (not shown) is

formed on a sacrificial substrate having a predetermined Miller index, such

as [100]. The passivation layer is made of oxide, and the sacrificial

substrate is made of silicon. A second passivation pattern 8 is formed on
the passivation layer to be used as an etch mask.
The formation of the first passivation pattern 8 is done by

sequentially performing a photolithography process and an etch process. In
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The formation of the first passivation pattern 8 is
done by sequentially perform ng a photolithography
wonro@se2and an etch process. | nthe photolithogcamRreo0s/003114

process, photoresist is coated on the sacrificial
substrate 2 and the coated photoresist is exposed and

the phodelich egraghyAsrdddsssphatawsist i6 wpased pnahersaarifiatplt he
first passivation pattern 8 as an etch nask, a wet

substra®d ohardtl ﬂ@@ééa&lﬁ?ﬁﬁtmisimti& eRiposddyanet davelopeess are
successively pertormed to forma trench in the
SECTRLdCARY BHEPY bREICE 1, g b FirephotiTatiohpaficfE as

renc |sd_one y orn1n@dabs all ow trench

corresponding.to a tip.e . . O '

an etehgReR ahdV e KRG TR o AL ABiFarOBjs el ebet Prot i arey
ani sotropic dry etch. The trench is forned to

succesyyrly nesiaryned ¥fg rforlat%ﬁfé!ncgrf@st S%}ﬁﬁgﬁts"tthsﬁ’éatﬁ/i?t-h That
each other while the lateral ends are spaced by a

is, the foedetionnifithe denthrisalorkhey foemang @ovhadtpwriaeheh t o
the tip end may have vari ous shapes such as the cone

corresplAifgadda tire Rl ATt aaikapka e wbtyeteheindnzidag the taench
kind of deep trench etching inplenented by reactive

deep erifbl%’r1 grfeta(h%i $9a GBERh dtAotrdptdhl-$diéh BoghePtrenehsis df'BBﬁled to

passivation pattern 8 i s renoved and a see

cotinchB4Ehidp 3L A BB sBREL Bl oo R

of FIG 1. The seed layer 4 is made of copper (Cu) and
lateral sadgeareaspackd Readpisdeieniedydisiane-ati ng pr of:es)s.

Photoresist is coated on the seed layer 4 to_ a
PFleeleteahi oexteshoniimesto the tigr cnhenavess YHoews sBppes such
i s exposed and devel oped, a second passivation pattern

as the géné@hﬁp@.a&ﬁl ﬁfb’pyﬁalﬁe@tshagial (ldte érynetdh arecgysorsta kind of

eam as illustrated in (d) of FIG 1. As a result, a
deep t%egl%gleeﬂcﬁiﬁé ROl e d Yyt R SHHPEIchiREARIB) tHRAAS called
a Bosh process.

The first passivation pattern 8 is removed and a seed layer 4 is
formed on the sacrificial substrate 2 by means of a sputtering process, as
illustrated in (c) of FIG. 1. The seed layer 4 is made of copper (Cu) and
serves as the seed of a subsequent plating process. Photoresist is coated on
the seed layer 4 to a predetermined thickness. After the coated photoresist
is exposed and developed, a second passivation pattern js formed to have a
sectional pattern of a support beam, as illustrated in (d) of FIG. 1. Asa
result, a space is offered for forming a support beam by means of a

subsequent filling process using metal material.

As illustrated in (e) of FIG. 1, a space and a trench opened by the

second passivation pattern 6 are filled with conductive metal by means of
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subsequent filling process using netal material. As
illustrated in (e) of FIG 1, a space and a trench
wopes@doday t he second passivation pattern 6 areCTiKR2ew/003114
wi th conductive netal by nmeans ofplating. A
pl anari zation process (e.g., chem cal nmechanical
platingPol A $1hngrig&VBh, preicebbéely. ochgnicali mgrhasicdmdlehiogt
to forma tip 10a and a support beam 10 spaced by a

(CMP) PERIBRKM NS ndii 2 PICEarrTéE olit 06 6P 2rp 108 asudpasupport
beam 1% g

face each other. The respective tips 10a of

beam 1 Pﬁ@%@gyg I{E‘Jlee%é’fq ﬁ,[eg{ ﬁféﬁl&ﬁ by a predeternined

TEE eae le respective tips 10
are tapered along the tjp 10a, from an oppesite-side of
tlhe tipg 11Qﬁa?n$1.tg.g ,SuPHQrEBﬁ%@rléﬁgﬁ%efﬁﬁ %Ff'e tHE t wo
support beans 10 are illustrated, at |east one support

respectbeatipsl fmp fdbefsoppodt beary hearespacedhneirygdsternpged
tip 10a and the support beam 10 may be done by neans

distanceftochayd eadh welpat dEpesespeaniveips W) aphyaparad alapgrthe tip
deposition (PVD) as well as the plating. As

jh |as e isfdd OF tRE th) Boali.ca fhidi¢ Yewat ilON While
10a frdéllét#eégﬁ%% ?s? f or ned oir?thgz1 sacrifi clggﬁubstrate 2

i ncl udi tq h f

the twa, SGpBLI g i, fre i RS JUPRA e SEARADEdn' K0 fay
passi yation pattern 12 may_ be a uar e- shaped t,t er

be forthgds nd Wrtati therdarmaLianePh s 1, LR G fioaligp oit tgnt 10
opening the end top surface of a su,ppo(r‘é Eﬁﬁm )

may badnnedriethaanst hiechempiadayaprsdenostion: daVilbnobphysisal
third passivation pattern 12 is done by neans of an

vapor @éi}]p@ﬁkm @ UDDsss aredl as dev lagingg process. As
illTustrated in (g) of FIG 1, the spaced forned by the
LR fiﬁ.u@ﬁ%%w 3h '(QPOP@IGF 10 aléhit & phisivadion phtteomndacisi foemed

mat eri al by means of plating. A planarization process

on the $8c&ficisMBub &Pk Aldidk! (ALl 391 OaSafk@'thé §AppYtt bam 10

to form a space for forming a hollow body. The third passivation pattern 12
may be a square-shaped pattern having a sectional pattern of the hollow body,
i.e., opening the end top surface of a support beam connected to the tip 10a.
Also the formation of the third passivation pattern 12 is done by means of an
exposing process and a developing process.

As illustrated in (g) of FIG. 1, the spaced formed by the third
passivation pattern 12 is filled with conductive material by means of plating.
A planarization process (e.g., CMP, etchback or grinding) is carried out to
form a hollow body 16 having a square-column shape. The formation of the
hollow body 16 may be done by means of CVD or PVD as well as the plating.
The hollow body 16 may have various hollow column shapes such as the

square-column shape, the cylinder shape, and the triangle-column shape
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forma holl ow body 16 havi ng a square-col um shape.
The formation of the hollow body 16 may be done by
wores®se21 CVD or PVD as wel|l as the plating. TReTH®R20@W03114
body 16 may have various hol |l ow col utm shapes such as
the square-colum shape, the cylinder shape, and the
accordibigi @nglaaufattimershapdeooativiehy a bodyrddeguther ner-filled
Al'ternatively, a body having the inner-filled colum
columnS§EfRe R Be fhemeadinsbsddad thé holkwdddmwlbody 16. As
Illustrated in (h) of FIG 1, the second passivation
p l d
PGB At (P of FIGGIP#E okEoha I RAIREE © an
.body 16 j.s bonded wth a bu 18 for t
the thirdgpdstaptign BRI | 217 SFB e by SRS ofin FgE AT Brocess.
i.e., mcro-probe head (hereinafter referred to ag, .
The hotlopHbpdaol 6 A biamidesk Walhed bump i1 tRropgdzat ¢ cqnfgct terminal
sacrificial substrate 2 is renoved by neans of a wet
on a metttHayerddaprinted eirmitbeatd,iice s ontcaot probibead dherpingfter
an opened tip 10a, a support beam 10, and a hol | ow
referreB28YaslOMMIS) 49 i | lustrates an alternative method for
fabricating the electric contactor of FIG 1.
' i nat | i 18 1 edb
?gér: ?nlggbf}gtéc? nkga %F?ﬁ Ebf %\?v 65}%%1 §tipelB i §emove y

on an 16 I1s fornmed on th

b 18. 0 i '
means P50 BR300 EB0L410 9l a8 e
openccn e 2 et e ablh LT TS ORAAS 450 0Ty T

have the same functions and operations and wil]| not be
del@r2 hldsiratduan dterdetize imethod foufthragatdng fhe legric
FIG 2, aregion of a contact term nal (not shown)
contact@f HBUION 12 Malckbrdidgeroethepaltetedive nosthbdbadndnpi 1 &is
MPH 40 is opened to forma first passivation pattern

formed 88 d1EWIPEI 0SP3K % oW ow? P16 is formed on the bump 18. A
support beam 10 merged with a tip 10a formed on a sacrificial substrate 2 is
bonded with the hollow body 16 to fabricate an electric contactor. The
elements designated by the same numerals in FIG. 1 have the same functions
and operations and will not be described in further detail.

As illustrated in (a) of FIG. 2, a region of a contact terminal (not
shown) formed on a multi-layered printed circuit board, i.e., MPH 40 is
opened to form a first passivation pattern 18a having a space of a bump
section shape. Thus, the space is offered for forming a bump.

As illustrated in (b) of FIG. 2, the space offered by the first
passivation pattern 18 is filled with a conductive material by means of a
plating process to form a bump 18.

As illustrated in (¢) of FIG. 2, a third passivation pattern 12 having a
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section shape. Thus, the space is offered for formng
a bunp. As illustrated in (b) of FIG 2, the space
woRbwroseh2by t he first passivation pattern 18 i BCTiKR2ew/003114
with a conductive material by neans of a plating
process to forma bunp 18. As illustrated in (c)
sectionFh@pe2of a hidilow bt iy vined joat ther MBI %thgeatél@cbm@ﬁ 18
shape of a hollow body is fornmed on the MPH 40 where

is formEHe bR @s?éoé o BefbredTus fobmsp@achoHoof beded for
forming a holl ow body. As illustrated in (d) of FIG

25 NS RRECIP(dPOERIBY ot B LBhed RRSSUMAY tRE tRA! o1 N

ctive material by neans of a

atin rqgess..t.o forma hollo
passivgli T peRaPRa S ¥ FLpdor il Googtuifiysiniinial BY mepns of »
sane processes as jllustrated in (a) through (e) of
platingmgeess te fQH@p@)lhtOIBE/&rhoﬁy Were a second passi vati on
pattern 6 is renoved is bonded with the holl ow body
¥6s ilhsstichtadsin &¢)edf FAG( 2) after meafonming éhe samie pegegsses as
substrate 2 is renoved by neans of a wet etch process

illustrat®d PRER) @hfd%gﬁlg@ ) aNCFI&. dyppArgpdredvahd 16f where hesscond
contactor 10 vertical -type el ectric contactor

passiveﬂ?(}’ﬁ :ﬁgtt%rﬁcé soi‘%ﬂlgg)édqfs H e%"@‘i’@i fffénhoﬁ%w 'b'o'@?dltw th

ence to (a) through of

L atebn CHOSHELG, ”%g%ﬁ?ﬁf fe%@ben%g%i?%%%d
through (f) of FIG 2 will nowgs des ri bed bFE?OWIEO £
by meafst @f b WRsCHdsPradssd tQRRAN 241K & Ve Tt 2tSHPP AT QEAM ¢V ot an

contactor having a holl ow body according to the first
electrierbadictentl ihcl udes a squar e- col umm- shaped hol | ow body

16 vertically bonded with a bunp 18 forned bel ow an

VRN 4fical-type electric contactor having a hollow body of the
embodiment described with reference to (a) through (i) of FIG. 1 and a
vertical-type electric contactor having a hollow body of the embodiment
described with reference to (a) through (f) of FIG. 2 will now be described
below in detail.

As described above, a vertical-type electric contactor having a hollow
body according té the first embodiment includes a square-column-shaped
hollow body 16 vertically bonded with a bump 18 formed below an MPH 40,
at least one support beam 10 spaced apart from an opposite side to the lower
side end of the hollow body 16, and a tip 10a merged with the support beam
10 such that the side end of the tip 10a is collinearly aligned with the side
end of an adjacent tip, as illustrated in (a) of FIG. 3, FIG. 4, and FIG. 5.

In this embodiment, the support beam 10 merged with the tip 10a is

disposed to be parallel with the end of a support beam 10 merged with
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at | east one support beam 10 spaced apart from an
opposite side to the | ower side end of the holl ow body
waapoezseb2a tip 10a nerged with the support beaRCLEKRR0SW03114
that the side end of the tip 10a is collinearly
aligned with the side end of an adjacent tip, as
another fipUsia.at Edchrof{the ©ps RI0Gs tBpersdaldng dhe ti d0agroman
thi s enbodi nent, the support beam 10 nerged with the
oppositel Rdd Q¥ the Gh SRS ek .{ @h@_@uﬁpbﬁd bedmvio.h e kodoof bady 16
support beam 10 nerged w t hanother tip 10a. Each of
| ' r I | ' r i
may half B3 B SHahSs pARERS Inel QA b e e

0 R : .e., the support” beam
10., The | 6 ' .
snape, 4 BRSPS ARG, LB, TGRS RO e

) triangl e-col um shape. Alterpatively, body. havi n
inner-filkgbeylinder shapgmaydre £y HW%FJPS?%%‘QXI%WE}%@ 25
t he hol |l ow body 16. Duri ng a test using the .
rutingad tesypsimg ébe niecticohtyee eledisig eentagsor having the
above- descri bed hol | ow body, at |east one tip 10a
above-86§ @ 6E@ %08 I oty faddeasifomntigl BE4 sockchasl a5@p swrithee of
noving to the top outer side of the el ectrode pad 50
’ o@ pad
an clec 0 DIE ERATCHELAE 15 £06 e 0 Qv eiizodep
contact .area o he tip, 1 ' n
50 frorf 6 aoe iacy sore herandbte Wiy FRARRIE o4t TpEE s
) separated fromthe el ectrode pad 10a Eéhe. or.i gi.naljler d
illustrasediini(bn FFiGe3 + i g e & OR@SE area of Ake tin § g i3 ugafpne
FIG 4 and FIG 5, one or nore support beans 10 ma# be
to enhdrentct doclrecypeCEe fasem aMpepdbettipr 06fist yepaatadohiom the
end of the hollow body 16 to be spaced apart from each
electro@ehedd 16apeed akiginhbpesiticig ofah&ltlp 192 ia resppedt beam
10 is conhected with the bottom corner of the hollow

DR} Gog T SOLE CERPOALS'™S o BRinERp e sanaono
may beeff(f)relﬁteil\ltgll}/e (sjllogéerd ?ruotlﬁ aanyslt)(r)sei%ls’oncf;f*‘Eﬁg%ro"i]{cjrﬁrlend of the
hollow body 16 to be spaced apart from each other. Especially referring to
FIG. 5, a support beam 10 is connected with the bottom corner of the hollow
body 16. Thus, the connecting area between the support beam 10 and the

hollow body 16 is extended to effectively distribute a stress concentration

that is present at a connecting portion therebetween.

Embodiment 2

A method for fabricating a vertical-type electric contactor having a
hollow body according to the second embodiment of the present invention
will now be described with reference to FIG. 6 and FIG. 7. The same

elements designated by the same numerals as in the first embodiment have
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that is present at a connecting portion therebetween.
Enbodi nent 2 A nethod for fabricating a vertical -type

wehewtosiee1 cont act or havi ng a hol | ow body accor #CIEgKR2005/003114
t he second enbodi nent of the present invention wll
now be described with reference to FIG 6 and FIG 7.
the samEhBuseien € hadepeaations gmat willbyott be dsaseibadrierfarthegsdetail.
in the first enbodi mrent havet he sanme functions and

QpeRL PR ded ¥y of FIG! 608 figs gasbchtion patteher8 is formed
detail. As illustrated in (a) of FIG 6, a first

. { : 8o 1,8 : ifidsCl alhe
on a saBfRRHEHLOG-RE, 2 Mt it 00} AR ROE, T i
. .Safri i ci al ,subst ats él.i s made of silicon. As
sacrifiqlp] jubstipkg2ild 1??3‘§e8 SELEPN6, using the first
passi vation pattern 8 as a mask, 3 wet etch process
avel i ldnstantesbin Op) ef H1G. & cing Ehe HHEE PN %P?@P%é as
to formtrenches on the sacrificial substrate 2. The
a mask{ aemehetdr pespassdmd enanispiropiadrelesch are sgenesavely.
Unli ke the first enbodinent, the trenches are spaced

perforlﬁEdrt_@%rﬁf tielcBeY dnStheAf4 @i fic RITaubREratbe . f | The trench
passivation pattern 8, a seed layer 4 is forned on the

corresp;q,fdsi id ﬁitgé oi‘°f| Eéltre%'ﬁ%gzoiqﬁrﬁa C?.”S 1PhliRe TRE AR IdMEbodiment,

| ocess, ] dr at;e ) of FIG 6. The seed
4 . seed
e ween S s fElee B G RhaS IS R dibasui R yrarace

_ photoresist thereon to a predetern ned thi.ckness,
passivaipogiatterantt @eeed by ¢igt pb d0BBSEOHERE 5%9‘?@%’35%5“3‘“ 2

forma second passivation pattern 6 having a support

by medieaof aeputteripgprecess, as illdstsatedtind c) mf(&(}.o@. Filhe seed
Thus, a space is offered for form ng a support beam by

layer 4@?215P§r1?§d§ BIRPPRAY Cu)l dddgevescesseatsimg subsetaknt

plating process.

After coating a photoresist thereon to a predetermined thickness,
exposing and developing processes are performed to form a second
passivation pattern 6 having a support beam section pattern, as illustrated in
(d) of FIG. 6. Thus, a space is offered for forming a support beam by
means of a subsequent filling process using a metal material.

As illustrated in (e) of FIG. 6, the space opened by the second
passivation pattern 6 and the trench are filled with a conductive material by
means of a plating process. Afterwards, a planarization process such as
CMP, etchback or grinding is performed to form two support beams 10
spaced by a predetermined distance. Both ends of the support beams 10 are

disposed at position to be inwardly spaced apart from the end of an adjacent

support beam 10. The support beams 10 are merged with a tip 10a.
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As illustrated in (e) of FIG 6, the space opened by
the second passivation pattern 6 and the trench are
woi2bdemdoazit h a conductive material by neans of PAT/KR2005/003114

pl ating process. Afterwards, a planarization process

such as CWP, etchback or grinding is performed to form

tAdohsughdmto beppertifcaspad@dpaced grecdbistratiedaa this

di stance. Both ends of the support beans 10 are
embodith&POTEdeaét HRSISubPBrt Peda mavadfyrmpaced \mpaet, theom

the énd of an adjacent support beam 10. The support

formatfRERgE tl%g t ?OH‘%BW&@V‘M (?rttﬂfﬁfrlQ@- Aay"0s1 4R Yy means of a
suppor u

beans spaced ‘are illustratéd in this

e iment, at |east on uppor t am may be forned.
CVD O}EMePf,OCt@ﬁé oy ?Soﬁpi?aPEéjrf)FS?%‘Oa and t he support

beam 10 may be done_b meang_%fAEa CVvD .or PVD frg ess

s w\léwtragedalerE)t@EEIér BecadhirdapasgiyaopRELeIN, §?)‘S of

FIG 6, a third passivation pattern 20a is fornmed on
formed: bre thacaictifidial ssbbshtal eviemhdretiphkla ppditbs apporhbeam

support beam 10 are forned. The third passivation

10 are Péthean 20% BaigdpHeiviacsn patieeadOzeckis arcqmtdoting beam
Thus, a space is offered for form ng a connecti ng beam
ionP S i ldd i 8 déninR@tidg®daah b
Secuonn%?tre{fgllargl . qf,ksu%i’ Isdl st rglt%(regdffiéfnéd( g(gwgf FI 6, tnhe 1space Y

means %&?&g%%ﬁtﬁﬁg%ggﬁsﬁrﬁﬁgrﬁ RRithELhePRyl s filled

terwards, a
pl anari zati on process such as CWMP, etchback. or, .
ghs aduatrated p@r(%%f&@ & -1BE SRS Q%b?ﬂf‘éﬁ?ﬁ&et}é‘é“rﬁs 20
vertically connected with the support beam 10. As
passivatibugtatearad? 0a i K)llat witlGa condactioie matpreki vAfitervards, a
pattern 12 is formed on the sacrificial substrate 2
planaraeioh pRec8NHIRtt AngNIPasAdack éoprimdinglie pfeofornhed to

passivation pattern 12 has a section shape of a holl ow
form t&%dé’onﬁe(ﬁing beams 20 vertically connected with the support beam
10.

As illustrated in (h) of FIG. 7, a fourth passivation pattern 12 is
formed on the sacrificial substrate 2 where the connecting beam 20 is formed.
The fourth passivation pattern 12 has a section shape of a hollow body, i.e.,
opens a top surface of the connecting beam 20. Thus, a space is offered for
forming a hollow body.

As illustrated in (i) of FIG. 7, the space offered by the fourth
passivation pattern 12 is filled with a conductive material by means of a
plating process. Afterwards, a planarization process is performed to form a
hollow body 16 having a square-column shape. The planarization process

has been described previously and will not be described in further detail. The

hollow body 16 may have various hollow column shapes such as the square-
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opens a top surface of the connecting beam 20. Thus, a
space is offered for formng a holl ow body. As

wobkbesggeaated in (i) of FIG 7, the space offer edThR2005003114
fourth passivation pattern 12 is filled with a
conductive material by neans of a platjing process. .
columnasharasdhe sy lin girashean iz anidoth eptrénngle -¢alusan shapspocording
forma holl ow body 16 havi ng a square-col utm shape.
to manThetptasar i ARerenipels esbodphabéeg thesonebédled column
previously and will not be described in further

shape ﬂélg?ad'el forhh&d hRtdeaw Hodie A6l1BRYbOAYe 6/ari ous hol | ow

um shapes such as the squarecol unm shape, the

cyl inpder e estr] - ‘vati
P R O L AR B s yacion
having.the inner-.filled calum ma .

pattern rstEo B PERBHAIITLRR oy 208 TAQ TEITGeR AP aa VAL pattern
of FIG 7, after renoving second passjvation. patter .

12 stackedttie thsperiiedal subsisatepas ther hoow bary k@éﬁp Ssaﬁ?ﬁ with a
passi vation pattern 12 stacked on the sacrificial

bump Bifstinedet2, cohtachaktmimaloyot Shaven bondethulii- laygrpdmyinted
18 fornmed at a contact term nal (not shown) on a

circuitBddrll; { ayexmeipfg.nted circuit board, i.e., MPH 40. As
illustrated in (k) of FIG 7, the sacrificial

sub ' : I

o8 e SHuRhEKa b7 SkEER1AR", MESRRrAIGR! SRbsfiery 2saehRbved

contactor 100 is fabricated,, The ectric_c ctar .
by meays00 ﬁcWﬁtd%EC%aPEQﬁfﬁértP %%ﬂnﬂi?)%ﬁefgae'd 4T R ERGRe f“ﬁ efggric

such that both ends_of the support beai 10 rg
contactihs poe éel fabrigated.i o lierflgetn§ cOpEREQT f ﬁsmcﬁg gh@ ppport

an adj acent support beam 10, a connecting beam 20

beam MEhidrgall withorretipeld avstth that bogipends loddhe soppedtibgam 10
hol | ow body 16 with which the connecting beam 20 is

are dis ggglsgd; Hﬁﬁg%igﬁeiingﬂlmg?w ?%@%e@ffr@ﬂnt enedd \of arehbptehosupport
beam 10, a connecting beam 20 vertically connected with the support beam
10, and a hollow body 16 with which the connecting beam 20 is bonded.
FIG. 8 illustrates an alternative method for fabricating the electric
contactor 100. According to the alternative method, a support beam 10 is
formed to be merged with the tip 10a. The support beam 10 is disposed
such that both sides of the support beam 10 are disposed at position inwardly
spaced from the end of an adjacent support beam 10. Afterwards, a bump
18, a hollow body 16, and a connecting beam 20 are sequentially formed
below an MPH 40 to fabricate an electric contactor 100. The same
elements designated by the same numerals in FIG. 6 and FIG. 7 have the

same functions and operations and will not be described in further detail.

As illustrated in (a) of FIG. 8, a contact terminal (not shown) on a
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contactor 100. According to the alternative nethod, a
support beam 10 is fornmed to be nerged with the tip
waQen6/08021 support beam 10 i s di sposed such thaPCbhmR2005/003114

sides of the support beam 10 are di sposed at position

inwardly spaced fromthe end of an adjacent suppor.t
multi-1dparadlprintéd eincaidboard,buepMI] 40 tofouw Hbdyt RaSSINAHON

a connecting beam 20 are sequentially forned bel ow an
patternMRbA Alviy harhpaleetiam phketn.i ¢ contactor 100. The

sanme el enents designated by the same nunerals in FIG

%?ﬂ%ﬁlﬁeﬁ %%OF ¢S aMRNE lé?%é Qfﬁer%ﬂdby) RBE Eﬁﬂsﬁns

not escribed in further detall

ustrate n. ( El G t
passwagh%q,\,,g)attghngrgﬂ .tailgg g%l H{iﬁafi&?@r@gﬁ%ﬁ@oﬂygﬁéaﬂﬂ%a
MPH 40 to forma first paSS|vat| on pattern 18a having
platinggpinaess dedoreng paeRrl$. As illustrated in (b) of FIG
8, the space offered by the first passivation pattern
Vim llmstraiddin () hi &1608ducdonn ety atioBypatiis] &1is a
pl ating process to forma bunp 18. As illustrated in

formed( 6) tBE VIPE 48. arBesendnpassisivdtion pptererl? has asection
fornmed on the MPH 40. The second passivation pattern

shape dfall W@ef&‘ onT$hapeg %Iac% Rob#reve DoEY fortiltsg achSvewebody.
I's offered oy

form ng | ow body. As illustrated

s ftbafrend ook 1965 FE e iR BT B8R 0nc
passw%ﬁﬁﬁéertpgﬁ Gl Vi e g, B Teliah 1 opRY hoMow

squar e- col um shape, the cylinder shape, and th

body 161 alibkdwdbo wrivo dhAbemaydv arioss feiLi sl peys shapes such
Alternatively, a body having the innerfilled colum

as the §fape-GBluAA ?l&?@hé rylieaitr ahaplee ahdlthevir ol e 4 [uam

il'fustrated in (e) of FIG 8, a third passivation
shape Q@é51‘%(1Hg2tgamhﬁufacturers. Alternatively, a body having the inner-
filled column shape may be formed instead of the hollow body 16.

As illustrated in (¢) of FIG. 8, a third passivation pattern 20a is
formed on the bump 18. The third passivation pattern 20a has a connecting
beam section pattern. Thus, a space is offered for forming a connecting
beam 20.

As illustrated in (f) of FIG. 8, the space offered by the third
passivation pattern 20a is filled with a conductive material to form a
connecting beam 20. The connecting beam 20 is vertically connected with
the hollow body 16.

As illustrated in (g) of FIG. 8, a support beam 10 where the second

passivation pattern 12 is removed is bonded with a connecting beam 20

where the third passivation pattern 20a is removed, by means of the same
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formed on the bunp 18. The third passivation pattern
20a has a connecting beam section pattern. Thus, a
weoepem®si@l of fered for form ng a connecting beaRCRPEKR2665/003114

illustrated in (f) of FIG 8, the space offered by the

third passivation pattern 20a is filled with a
processesreduict {a)ethravghi @) afd*¥orém a connecti ng beam 20. The

connecting beam 20 is vertically connected with the

A {10wethady ikB6(h)Asf FIGUSt tiat edciificig) swbstFat@ 2@ is aemoved

support beam 10 where the second passivation pattern

12 3 1D8TVER R chqpdRdtaédod @ezonnecti ng beam 20
to open\l\ﬁéilpzltﬁe third |gassi vation pattern 20a is renoved, by

ans..of: the roce P00 ( .
U8Rl FOTRPREERSE e ot B0 4R hulhated i
sacrificial bstrate .20 .is renoved,.to open a tiQp.10a

FIG. 9, 31 ). e L 1o Ara e broaiss a%%ﬁ‘ﬂ?&é&@?ﬁé{’f’alment
el ectric contactor having a hollow body, illustrated

describied Wit refereneg tafa) tneughdk)iaf FhGeoraut ihaeapodiment
according to the enbodi nent described with reference

describled Wédh tdfeoeigde (&) apthieu@h @)artiFIGe8enbblé ventical-type
described wth reference to (a) through (h) of FIG 8.

electric! BEnYRItbl §AETIMERS & @ﬁtet'bé}hﬁﬁﬁliﬂfa%@ﬂ hoKgbydesda 16
squar e- col unmm-shaped hol | ow body 16 vertically bonded

vertic aﬂéfgﬁ%ﬁ?? @ gp%% gamﬁ g%ﬂr)e g %hﬂl\é’da@elWag%/IP@I 4P efRCone

vertically space romthe bottom

end of the hol l.ow body 16,.and a support am,10

conneckig Rgamn0 éfr?ﬂtlx‘k/ﬁgﬁ/eslé“?ﬁpﬁ'%hﬂ?%%Pg%’%c?ngﬁ‘&ﬂ}h%hﬁlﬁﬂ
end to which the connecting beam 20 is vertically

body 16omandca edppTticbeappldt bavugrone awst gderaia Hpt H 5 frriped
is spaced apart from anot her support beam 10 nerged

and theVotiheragod herwhidh feacsmnéctieg daam @0hsrvertically connected.

The support beam 10 merged with the tip 10a is spaced apart from
another support beam 10 merged with another tip 10a to face each other.
Each tip 10a of the support beam 10 is disposed at position inwardly spaced
from the end of an opposite support beam 10. Each of the support beams 10
is tapered along the tip 10a from the opposite side of the tip 10a.

In the vertical-type electric contactor having the above-described
hollow body, while an electrode pad 50 of a semiconductor device is
pressurized, at least one tip 10a moves to the top outer side of the electrode
pad 50 from the top inner side thereof to remove an oxide layer formed on
the electrode pad 50, as illustrated in (b) of FIG. 9. A test range extends to
the top of the electrode pad 50 as long as a distance between the tips 10a
spaced. Thus, a test range between the tips 10a extends to achieve an

accurate test. When a tip 10a is separated from the electrode pad 50, the
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Each tip 10a of the support beam 10 is di sposed at

position inwardly spaced fromthe end of an opposite
weuppmsté2zbeam 10. Each of the support beans 10PCE/KR2005/003114

tapered along the tip 10a fromthe opposite side of

the tip 10a. In the vertical -type electric contactor

originahawsiigod bé thbdie-ldesisrievtatedol | ow body, while an

el ectrode pad 50 of a sem conductor device is

ARt #ed, inaF IGeadtarenBIGi Pl 19alemsy emet cohectimpbeam 20

outer side of the electrode pad 50 fromthe top inner

s ron 35 0L I By L e oo atow

est_ ran extends t t,Qp .0
body 155" Fisngeaa s i er the o BFlan o rei s B EhEES: ifinctled
Thus, a test range betwee he ti,ps 10a extends to .
with thgdmitese wn&mfrt%@eh@légw Qv&%n gl}&sp tg%é“’i@% adicads
fromthe electrode pad 50, theoriginal position of the
extended po tOfedtivalgsdistrbiuteas sitesasongeatratad Onz cpgngaHng

FIG 11, at |east one connecting beam 20 is forned to

portiondSetsPasiethd E@gp@ftyb@eﬁﬁi 10 endahetthdlbwtbody d6d of the
hol | ow body 16. Especially referring to FIG 11, a
connecting beamis connected with the bottom corner of
t he hol |l ow body. Thus, the connecting area i s extended

ffecti3[/ ly distribute a stress concentrated on a
ﬁﬂﬁ@@ﬂﬁﬁé—gorti on between the support beam 10 and the
hol | ow body 16.  Enbodi nent, 3. A net qod for fg\bri cgfﬂli n19
& weethiodafar {abeieating o) verdisl4¥pe cIRei h ORI HIPT HFving a
body according to a third enbodi nent of the present .
hollowi wvdnticoor diinlg tonawh bl embedibedt ertbefaresgnivryention will
reference FIG 12. The sane el enents designated by the
now b asEbe@mgdse fslly witheeféresiceeritadi 2ven{l Heavame hd e smmbs

functions and operations and will not be described in
designgférdtlgfrthg%taﬁié numerals as in the first embodiment have the same
functions and operations and will not be described in further detail.

Formation of a tip 10a and a support beam 10 is done by the same
steps as described with reference to (a) through (e) of FIG. 1 and will not be
described in further detail. Namely, after forming the tip 10a and the
support beam 10 on a sacrificial substrate 2, a square-shaped first
passivation pattern 12 is formed over the sacrificial substrate 2, as illustrated
in (a) of FIG. 12. The first passivation pattern 12 has a section shape of a
hollow body, i.e., opens a top surface of the sacrificial substrate 2. Thus, a
space is offered for forming a hollow body.

As illustrated in (b) of FIG. 12, the space offered by the first

passivation pattern 12 is filled with a conductive material by means of a

plating process. Afterwards, a planarization process is carried out to form a
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Formation of a tip 10a and a support beam 10 is done
by the sane steps as described with reference to (a)
wohowiwgi2fe) of FIG 1 and will not be descri bedTikR2005/003114
further detail. Nanely, after formng the tip 10a and
the support beam 10 on a sacrificial substrate 2, a
hollow $audr &6 $haped o sqsirepaskimatshapepatTles suppoitsbéamnkdis

over the sacrificial substrate 2, as illustrated in
merged(#ittOhn Fhifer 4Rle J0Qidh LTtthpasslyptbady pattern 12 has a
section shape of a hollow body, i.e., opens a top

rfa [ ficl
TR Rl 3 PES oA e S B anS  TAs Y Ty AP 8GR not
in (b) of FIG, 12, the space off.ered e LiLst ..
be desquilee] Vadrohepdetein. ol rarnan PR Skl bating the
material by means of a plating process, Afterwards, )
hollowgiaahal bZwasi beepdeserbefprexiousdy and Wil 1ok b ArsFTibgd 1n
body 16 having a square-colum shape. The support beam
furtherldetad. meFlgediolidv bandyi hAenagihde eseatipvs hofllame hvmnoghapes
body 16. The pl anari zati on process has been descri bed

h aPHRYEQksleY c R i shlapROthde ytiesier ishage] Bnliuhthetangle-column
sue adet ai{l?@Al %o, alterr%)afive %et hod fo? fabricating the

hol | n ' r e k| -

shape qigor b RO ARARIEST, RERCRLRESID! SAR I BIELE per
i y have variou | | ow col u S suc t he

filled i aies Kol URHF % Ragor TRy Fah A e B el

triangl e-col um shape according to mapufacturers.

phs eHnstreted in (e) B6RIChahd, ihe st inaservatiQreaatisryhd for

shape may be formed instead of the hollow body 16. As
forminigl fhesdupaioad biean( ¢ afd EhSholRw bloelyf 16 om Peessiarafici

pattern 12 for form ng the support beam 10 and the
substrdield v hpdyedbyomddie sagv et eichl proestr ates réwiously

renmoved by nears of a wet etch process. As previously
descrilg%}igvg:c}?é%ﬁe‘?ﬂe{lgee c[ﬁg(ﬂ §§vﬁd q {d hfirf &nbl-)d'iﬂletnl‘ﬂ?tﬁé h8llow
body 16 is bonded with a bump 18 formed at a contact terminal (not shown)
on an MPH 40.

As illustrated in (d) of FIG. 12, the sacrificial substrate 2 is removed
by means of a wet etch process to fabricate an electric contactor 100
including the opened tip 10a, the support beam 10 merged with the tip 10a,
and the hollow body 16 having an inner side where the support 10 is
disposed.

FIG. 13 illustrates an alternative method for fabricating an electric
contactor of FIG. 12. According to the alternative method, after forming a
bump on an MPH 40, a hollow body is formed thereon. A support beam

having a tip merged therewith is merged with an inner side section of the

hollow body. Thus, an electric contactor is fabricated. The elements
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body 16 is bonded with a bunp 18 formed at a contact
termnal (not shown) on an MPH 40. As illustrated in
wOdYoemBo2L G 12, the sacrificial substrate 2 i BCTARV@GH3114
by nmeans of a wet etch process to fabricate an
el ectric contactor 100 including t he opened tip 10a,
designdthé tsufiposimsemmtoalsersgbdFiGt h2theve the soae fangtions and
hol | ow body 16 having an inner side where the support
operatidfs iaf ddivsRaftthe BeSeriBadiihlfusthieatdesadn al ternative
nmet h%d fofr%ifabricati ng an electric contactor of FIG
. n ter Y t '
%\?%blngﬁgé N HDF TG B3t e
support. beam havi a .t rqed: th it A |
shown R i B FrGE & a5V ARArT BT URG: b ooy oy < oREase fo
an electric, contactor, is fabricated. The
form a dirshpAssidasicghRLEarhy Spria dage? RUFHT 8PEHOR RAlteENG Bus, a
_have the sane functions and operations and will not be
space ided€eidefbr forfringh@bugepai | . As illustrated in (a) of
FIG 13, a region of a contact termnal (not shown) on
A gl tbtrheaetiedb pof MIEH 18, thuispabeds dilled evith MPebAduéetive
opened to forma first passivation pattern 18a having

' | : : i ffered f
materif R RCEERL A AR e B mbs Lo 1o

RS fatet ELeLoF SR 4 Heal BB i bp iy FE o fine o
sectionsabtpont enbpRoBr balhGP I BHIBEA i ROF R0 GHREHo IWbERRp 18
where the bunp 18 is forned. Thus, a space is offered

is fornfeat. f Thmisng spakolis evifisdyforsforimingsa batlegy ibedyd) of

FIG 13, the space offered by the second

As illustrated in (d) of FIG. 13, the space offered by the second
passivation pattern 12 is filled with a conductive material by means of a
plating process to form a hollow body 16. The hollow body 16 may have
various hollow column shapes such as the square-column shape, the cylinder
shape, and the triangle-column shape according to manufacturers.
Alternatively, a body having the inner-filled column shape may be formed
instead of the hollow body 16.

As illustrated in (e) of FIG. 13, after removing the first and second
passivation patterns 18a and 12, one end of the support beam 10 is fixedly
bonded with an inner side section of the hollow body 16. |

As illustrated in (f) of FIG. 13, a sacrificial substrate 2 is removed by
means of a wet etch process to fabricate an electric contactor 100 including

the opened tip 10a, the support beam 10 merged with the tip 10a, and the

hollow body 16 having an inner side where the support 10 is disposed.
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passivation pattern 12 is filled with a conductive

material by neans of a plating process to forma
waabdemgodandy 16. The hol | ow body 16 nay have vRCTMR005/003114

hol | ow col unm shapes such as the square-col unm shape,

the cylinder shape, and the triangle-colum shape

acoertalgtype showfiactantectr W tiegnahiolkelvy boalybmﬁystrated in

having the inner-filled colum shape may be formed

FIG. 14' rﬁt@apb ofnd Fechalgl eMe ey alGuppsrti Bdatstitaiedriad (b a
FI G 13 after rermw ng the irst and second

hollow% dé’o}f?t n%a%tsﬁﬁg &uﬁﬂbonﬁedon?hﬁtn% And idle end of the

sup an i nner sid
ctio of t he

sopo SEER 20 B S S B B P e
neans of a wet etch process to fabrlcafadgn el ectric
¥

Both sigenerads of 210D i0cririPPBOsFbtesidfeands 9L BsHacepelips to be
support beam 10 nmerged with the tip 10a, and the
alignedhobllomedrdgy 16 having an inner side where the support
10 is disposed. A vertical-type electric contactor

hﬂvﬂhrégv@rtflﬁllt%r\f! eb@l@)ttmt lcosd ¢tat échviing Fh&.ablAse- Bt Saridéd
and FIG 16, includes a support beam 10 inserted into

hollow%ggyl(rjl \91%1.% dﬁ’ﬁ( ei‘égptpé‘ﬂé ﬁgdaS(?glf'aar ?ebﬁpédﬁﬁhﬁﬁﬁﬂ%mé@ﬁ

Coen ﬁ sEpport eam 10 i s bonded with
nne si de t 0.
pressuléﬁaé B o Odleljaa ]géaemoogvpeégé)d {01 utd ae@éé’ﬁrt"de

Ips to be aligned collinearly In the v |caI-
pad 50eﬁlem the tepnnaet sidentiaragt ﬁ%éewﬁeala@%g? @%ﬂ%wﬁﬁ% a

body, while an el ectrode pad 50 of a sem conductor
predetelenimel @ g, essiltistededdan ¢RREE. die tTiperedarypveacewrate

the top outer side of the electrode pad 50 fromthe
test mdPBel dAWMEEvEH de A higy-€6fmE@ ondndf ehapuppottebdayerl has i n

a predeterm ned range, as illustrated in of FIG 14.
smallel 16 &h kG eﬁpoﬁﬁSHft@te%d thereof. That is, the support beam 10 is
tapered. The end having the larger width is connected with the hollow body
16, effectively distributing a stress concentration, resulting from the external
force, which is present at a connecting portion between the support beam 10
and the hollow body 16 and sufficiently obtaining an overdrive (OD).

As illustrated in FIG. 15 and FIG. 16, at least one support beam 10 is
merged with an inner section of the hollow body 16. Especially referring to
FIG. 1, a connecting beam is connected with the bottom corner of the hollow
body 16. Thus, the connecting area is extended to effectively distribute a

stress concentrated on a connecting portion between the support beam 10 and

the hollow body 16.

Embodiment 4
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test may be achieved. A tip-forned end of the support
beam 10 has a snaller wdth than an opposite end
woOhete®sba21 That is, the support beam 10 i s tapePeWKRENS/003114
end having the larger width is connected with the
hol | ow body 16, effectively distributing a stress .
domeeho d £oi dabricesinlg & ivgrficahiyie etoatsicneontpsteichaving a
which is present at a connecting portion between the
hollow %é@?@éiécd}@l@ﬂg 10 ancuttheerhbbtmenody thé paasent invention will
sufficiently obtaining an overdrive (OD). As

now be' Aés‘é?fﬁe@{ﬁq‘tﬂ gef:e.'r@hcé!%o NG, H7Gind F1at §.eatheine
support beam 10 is nerged with an inner section of the
[ body.16.. E iall ferri .0..F .
ctemenfSh SRR kL ineE B, ALkl T AR iRt raye
the sanachendEEnt 808raRaGeReaRyT] St Bl B AcSERBEE 1n [itther detail

concentrated on a connecting portion between the
Fuppotiomedm wenahdorHermong ewtipodie, iblustiiediirds) thppugh
nmet hod for fabricating a vertical-type electric

(c) of TI@NtIELtQrddiay bgha seht evegrosly dascabeld rvgitha ediefemeettio (a)
enbodi ment of the present invention will now be

througlggﬁgf).g?g@}.wi LhanefIEnenee d&drided &y randelldetail8. The

ments designated by the sanme nunerals as in

b

the.first, embodi t t.h - UNGE ] :
el TG BY I 15 e s OR P RHER 22 having
detail. Formation of a trench for formng a.tip. 1Qa

an incling heamas & d19mh PESYETRHP &Igéiﬁlegic(yn afsa,gp'é%‘c'nf%sqbgug%%g %Q}ere a
the sane steps as described with reference to (a)

seed laykr dughfqro)edi Flhe sacrafidialisubstiote Belsdeageidner aj wafer
further detail. As illustrated in (d) of FIG 17, a ]

chuck bf h&&pp@ﬁsﬂn\é@iﬂ&heﬁgbilﬁfena@&trhmﬂ'. ngWamile thkilnedbéancrificial
section pattern is formed on a sacrificial substrate 2

substratl® fsr g}cgﬁgéjcli LgXght fhd §g£@é Be%n ihReiRAbEAh i Re has an

subs s | oaded on a wafer
angle of a°® based on a top surface of the sacrificial substrate 2, exposing and

developing processes are carried out to offer a space for forming an incline
beam by a subsequent filling process using a metal material. Namely, the
space of the incline beam is inclined at an angle of a.° based on the top
surface of the sacrificial substrate 2 and connected with one of tip-shaped
trenches by exposing and developing the first passivation pattern. Thus, a
space is offered for forming an incline beam by means of a subsequent
filling process using a metal material.

As illustrated in (e) of FIG. 17, another incline beam 10' is formed to
be spaced apart from the incline beam 10. While the sacrificial substrate 2
is inclined so that the incline beam has an angle of 180-0° based on the top

surface of the sacrificial substrate 2, exposing and developing processes are
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chuck of a typical inclined exposure apparatus. Wile
the | oaded sacrificial substrate 2 is inclined so that
woheaoeggee of an incline beam space has an angPeTmR2005/003114
based on a top surface of the sacrificial substrate 2,
exposi ng and devel opi ng processes are carried out to
carried Afuitab @ffepacyakerisfefifateyf@nfomeinignan heaknbypeam by a
subsequent filling process using a netal naterial.

subseqAIBfiVing tg)‘i’oé@?scﬁsﬁfg hhgelalGhhfR@idleam i s inclined at
an angl e"of a based on the top surface of the

acriificial, .suhst ra 2, and, ¢ c NE
Spl-1 thatb%tg dtlileﬁj hO(relegEGy' leg’p%lsel %g ang&gfed\l/i‘gfllgléo ﬁgegﬁoen opened
first passivation p ern. .Thus, .a space is,offer
by the figst PysAY HgCRPEHIN e bEarlh nﬁmg%ﬁﬁaa %3&&8@%@“
filling process using a netal material. As illustrated
trench for f@misfe £1tie 197, argrotlrdrvitha rasdpeidie matarsaliy mepns
to be spaced apart fromthe incline beam 10. Wile the
of a pl@t@;@% ipfrbcesl tes st rthten2ling beerhs A@damd 10hat Tiheeincline
i ncline beam has an angle of 180-a based on the top

beams 3%{ €00hat O@n$aeS bFioti Ald 38bsET akspedtiwipaaidgrasgaced
evel opi ng processes arecarried out to offer a space

apart fliqui??era%g\r ?eJt%e];'.or éc%@é&%ﬁ%gkgﬁhis 'B%t%@ﬁ‘. ltD’AgﬁdSHpaS gagent

f 0oCess uSing a materia i1lustrated

in (f) of FIG /18, the space for formn reglio

betweeﬁpkéue@@ Of g ef'?ﬁ‘rfgtsopg‘%ﬂsti hges 055@9@”&@9& Ye.qél.c,%“y
incline beams 10 and 10' and the trench for formng a

contactsi p stofacaraf 4 it¢steebificth a conductive material by means

of a plating process to formthe incline beans 10 and

105 illibeatatcin (g) bEIHE. IR, anseddid hasvsvatiginegatéérm2arid

180-a respectively and are spaced apart from each
formecﬁ&ﬁeche s@@girf?&taggﬂbﬁ’ﬁfaté ons et weesnd Paspdrallen pattern 26 has

etween 10° and 10a are bent so that the end of each
a secti%%jpsg%l%g o4 thiotflaolvl/)[)oc ,ti?ec.f dpéns %hfdat%‘f) QlrfacL£8F the incline
beams 10 and 10'. Thus, a space is offered for forming a hollow body.

As illustrated in (h) of FIG. 18, the space offered by the second
passivation pattern 26 is filled with a conductive material by means of a
plating process. Afterwards, a planarization process is carried out to form a
hollow body 30. The planarization process has been described previously
and will not be described in further detail. The hollow body 30 may have
various hollow column shapes such as the square-column shape, the cylinder
shape, and the triangle-column shape according to manufacturers.
Alternatively, a body having the inner-filled column shape may be formed
instead of the hollow body 30.

As illustrated in (i) of FIG. 18, after removing the first and second

passivation patterns 22 and 26 for forming an incline beam, the hollow body
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As illustrated in (g) of FIG 18, a second passivation
pattern 26 is formed on the sacrificial substrate 2.
woheoeseand passi vati on pattern 26 has a secti sQTAR2PES/003114

of a hollow body, i.e., opens end top surfaces of the
incline beans 10 and 10'. Thus, a space is offered for

30 is bdmied ndtla ahohipw dddymedson hh MdPARAOd in (h) of FIG
18, the space offered by the second passivation
R fIREr A8 di % (i) lfemi OV 18, @heconditial substrate al isemoved
means of a plating process. Afterwards, a

by meag%)g)?a’%yﬁ%tgﬂaﬁro‘aggsﬁo Ir$hGRAld £4 P trfs@céﬂfa@t&' hob!Wing

anari zati1on process has been descri bed
previ.ous|y and. w.l|..not be descrj in further
the OPeﬁégaﬁllP Li%’?‘h%nagh? ShFHBg e@ﬁ“ﬁ‘lﬁ@ MZHVari ous hol | ow
col utm shapes such as the square-cgl % shape, the 1 .
A4 ikt ateidaive(A)apt FlGe 1Prangh jle- €81 V§ﬁ%§%1-type electric
according to manufacturers. Alternatively, a b

: ody
contactoavi0tyfabécatedeby fthe heethosl devcrirepeitmyctssenee e d1G. 17
i nstead of the hollow body 30. As illustrated in (i)

and F1Qf 18ifclddbs @bt 02 eAONh8Dalies 10ratd 20dcsenertdd with each
passi vation patterns 22 and 26 for form ng an incline

other, e?ﬁcf?ehé)tlﬁ?whr%%ggoglg%)’%% é?ﬂﬁgf@-%ldﬂqh%lﬁx_p@ morﬁlé tips 10a

on an ustrated 1n (j) of FIG™ 18,
th i ficial bstratg 2 i b :
are spaggf Arenupornss dis Fibr eded ool ERYED, T RERERE trams

100 having the opened tip 10a _and the incline bea 0.0
10 andafy are'mepged miths thatias f@]a eayl yntmt@nelgs o“cjlgfl’éﬁzgp,‘ﬁ ;
the vertical-type electric contactor 100 fabricated by
respectihelyret Tibd Ideowi edy Bitis cafracsad ovith atileastigneed the
FIG 18 includes tips 10a, incline beans 10 and 10
beams Q@NeSt1®d pwhth each other, and a hol | ow body 30 havi ng

a square-colum shape. The tips 10a are spaced at

g@gﬁé%ﬁiﬂenf)%%%@ iR alio98eH Eetrib MGAE! Y strdfe cbReeatiation,
resulting from an external force applied to the tips 10a, which is present at
connecting portions between the incline beam 10 and the hollow body 30 and
between the incline beam 10" and the hollow body. Further, an elastic force
is strengthened by the incline beam 10. Thus, an overdrive (OD) may be
obtained readily.

As illustrated in (b) of FIG. 19, when the vertical-type electric
contactor is pressurized by a predetermined external force, a top surface of a
test pad is scratched to remove an oxide layer while at least one of the tips
10a moves to an outer side of a test pad from an inner side thereof. Thus, a
test is readily conducted. When the external force is not applied, the

original positions of the tips 10a are restored.

Embodiment 5
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10 and 10" are nerged with the tips 10a and bent at
angl es of a and 180-b, respectively. The hol | ow body
wGlQodeseannected with at | east one of the beamBCTKR2nb/003114
10" bent. The incline beam 10 plays a role in
distributing a stress concentration, resulti ng from an
gxineithall foorfabrmppinged Vteotlt:h]etyp@slfb‘m:ilc opitestoshaving a
present at connecting portions between the incline
hollow l?)%%ﬂ d&cnEhe Hebhaw dnbydifeands ikt peeserithimvientiomnwill
am 10' and the holl ow body. Further, an elastic

f [ [ m $Pe sHis, an

now be&@és%%ﬂesd ULEBLAEEd W IChe | p6d e benr 1hc ke, an
G ,19 en the vertlc

elemengsoﬁg:%lzgtnéﬂ,iegivypﬂgsg%}ppznéﬂnggﬁlg Brdd Z’t eﬁ%ﬁnegh%ﬁiﬁl et L pave

force, a top surface of a ﬁ pad is sc atchg% d 1
the samreefenetians 8RAdepIrajiomnsiHId 8/1 0§l (des I DGH G hgjsdetai

10a noves to an outer side of a test pad froman inner

Flodedthen edfa siThesin avitiebtfitss ineHdelBeasanhdicand 1 O\aeh

the external force is not applied, the original

forlnedpQﬁh§t1@ﬂ§d oh (hhehtdgh U0 fFEGr 28] iy édne Bybtiti smne 5éps as
hod for fabricating a vertical -type electric

descrlb%%%?ﬁlt Péfe?%}(é@go fahollpqe. tloid‘b{n%ﬁ%ﬁr(@)rtﬁ‘ FPG2] 8 uidt will not

I ment esent 1 nventl on now be

) th reference to FIG 2 1 and FIG 22. The
be des%réﬁ%&éﬁlgd%meé dddtlynat ed by the sane numerals as in

the first enbodi rrent have the sane functions_ an

dbeilusatehid (@ of Hé: e %&%&PMV?HOPL}WF@P 31is

detail. Formation of a space in which first inclin
formedeanssddi finth1Q1bsratefbmhede A $panst isae Hered feé)foumng the

through (f) of FIG 21, is done by the same steps as
first m@ﬁ%‘é%&ﬁﬁsWG Anaefeer erme figst( passdfaftb . patertnnd bigh ane)

18 and will not

incline beam section pattern. The sacrificial substrate 2 is loaded on a
wafer chuck of a typical inclined exposure apparatus. While the loaded
sacrificial substrate 2 is inclined so that an incline beam has an angle of B°
based on a top surface of the sacrificial substrate 2, exposing and developing
processes are carried out to offer a space for forming a second incline beam
10b by means of a subsequent filling process using a metal material. The
first passivation pattern 31 is disposed to form a second incline beam 10b
having an angle of B° based on the top surface of the sacrificial substrate 2
and another sccond incline beam 10b' having an angle of 240- §°.

As illustrated in (h) of FIG. 22, another second incline beam is
formed to be spaced apart from the second incline beam. While the

sacrificial substrate 2 is inclined so that the incline beam has an angle of

180-p°, exposing and developing processes are carried out to offer a space
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be described in further detail. As illustrated in (Qg)
of FIG 21, a first passivation pattern 3 1 is forned
wonow/seti ficial substrate 2 where a space i spPoffkRzews/003114
for formng the first incline beanms 10 and 10'. The
first passivation pattern 3 1 has an incline beam
for formecd hosecpaldt erdlinéTheasaby mearisabf s ubdisequent filsinigoprisgss
on a wafer chuck of a typical inclined exposure

using 2aRRE 1AL UBeri¥thi | € the | oaded sacrificial substrate 2 is
inclined so that an incline beam has an angle of b

gg}gﬁ%&?m%dt U RRG. 98 4RBaS8TDE FbFinthe SHORREHhnts 10,
0si ng and devel opl hg processes are cartied out to
. Loffe space for form ng a second incl.ine
10", 10fand 100" Brssceludfiet Pt e nrorabbrbl myt i o ah¥ 31
material. The first passivation pattern 3 1 is .
and a triingpobediaren o mtep d0egne filedimdhpeaandBetlingyPatpri by
angl e of b based on the top surface of the sacrificial
means slibsplatine fracessamofdren iselinadeams i e 1bsarb.oand 10b'
having an angle of 240- b . As illustrated in (h) of
which Fh$& addicppoliren sveqenge | aed i1nse-f@%,aﬂ@sigs<:ﬁ@emd flhebimcline
spaced apart fromthe second incline beam Wile the
crint i chal i Sl ' t ive tips
beams 1881101 U T 2HE Pk gL MRS U iciqpoctive tip
devel opi ng processes are carried out to offer a
spacefor formng a second incline beam by neans of a
subsequent filling process using a netal nater[ah..As
iAs aHusaetetl im () 9f SAGFRE, adhirdpapdyatiogy PHetH 4§ 15
i ncline beans 10, 10', 10b, and 10b' opened by first
formedbd thecandifpeias isvhtimane Bat t Bhashizd pasgigationrmptéern 26 has a
trench for formng a tip 10a are filled with a
i bif\4eh FELSF ballyby.ce@Resoénd tpp atuirfigepr ef esss¢aond
Secuo%%ﬁ%@?ncline beans {O 10', 10b, aﬂ% 10b" whi ch have

incline?ﬁg%dﬁﬁeﬂfb Andlffa, 'Phuﬁrhdsﬂ-ﬁ% B orRePE g1 Y8lMing Behollow

body.

10a.

As illustrated in (k) of FIG. 22, the space offered by the third
passivation pattern 26 is filled with a conductive material by means of a
plating process. Afterwards, a planarization process is carried tout to form
a hollow body 30. The planarization process has been described previously
and will not be described in further detail. Also, alternative method for
fabricating the hollow body 30 has been described previously and will not be
described in further detail. The hollow body 30 may have various hollow
column shapes such as the square-column shape, the cylinder shape, and the
triangle-column shape according to manufacturers. Alternatively, a body
having the inner-filled column shape may be formed instead of the hollow

body 16.
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beanms 10, 10', 10b, and 10b' are bent to be connected
Wth the respective tips 10a. As illustrated in (j) of
WOhka@e/0&@21a t hird passivation pattern 26 is foPOBKR2N5/003114
the sacrificial substrate 2. The third passivation
pattern 26 has a section shape of a_hol | ow body, i.e.,
dpeilsusnaetdon @rofatlks 22, afier sewening ke ifiistoiraand amd
and 10b'. Thus, a space is offered for formng a )
third pzt'é@'i‘b@t\i\bf??ﬁyter% fok Ifostniag édcline (Beaned, thleChol2@yw bhdy 30 is
space offered by the third passivation pattern 26 is

bonded ilrPd bk 13 EAMUE OV WAPES 4l by means of a
pllating process. Afterwards, a planarization process

S rried tou 0 | . ; . :
ﬁsaﬂi??ti%\tte’ldolr’il ngcoetfs]gf@a%z ’hglégnéja é?@?? leglbpsngljehs? gulsI}C)}Udmg
and wi |l not be des_criﬁ)e in further detail. Also,f ¢

the hollowdrardt B0 it abay iflp ?gﬂwl&é iﬁgletl]ﬁ%v?]€|b|yow@6‘88f FHWe
has been described previously and will not be, )
etch prdessy thegenrtheuip Héa. deThiss, amicdedtsia eanissdyr Bofahijcated

have various holl ow col untm shapes such as the

which Bftlades ept wip 16hapel tHhmadind bdemsshapk)’, dd, tamel 10b'".
tri angl e-colum shape according to manufacturers.

[ Ved ) [ ii I foliddt ed col um
ﬁ]%%éﬂ%%/s geﬁpgﬁmggyﬁgﬁgégg&g&t@sﬁgﬁ%I Ioow body 16. As

ild usty at idwd 1) of FIG 22, after renoving the
fd rgtof S oﬁdcjb and third passivation patterns for

formn incli,he be . the holl ow,_bo 30 1.s nded .

Wt RLIE5aHS 1B (HbpAd Cort A RIS AL 1Y erat B Sipetre

(m of FIG 22, the sacrificial substrate 2 including
contactdrefaboi¢adud Budihamasbadedr sairilie & WetlbiphsTages §0 rFeIﬁ;b\?gdand

by neans of a wet etch process to open the tip 10a.
FIG. 2ThbsiudR ®leot merepsadospiced apaitdabedeach other to be

aligned collinearly, first incline beams 10 and 10', and one or more second
incline beams 10b and 10b', and a hollow body 30 having a square-column
shape. The first incline beams 10 and 10" are connected with each other
and bent to have an angle of a° based on a top surface of the tip 10a,
respectively. The second incline beams 10b and 10b' are connected with
each other and bent to have an angle of B° based on top surfaces of the first
incline beams 10 and 10, respectively. The second incline beams 10b and
10b' are disposed at the hollow body 30.

The incline beams 10, 10', 10b, and 10b' constitute a bent beam.
The bent beam distributes a stress concentration resulting from an external
force applied to the tip 10a, and an elastic force is strengthened. Therefore,
a lifespan of an electric contactor may be extended and an overdrive (OD)

may be obtained readily.
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whi ch includes the tip 10a and the incline beans 10,
10', 10b, and 10b'. The angles a and b have the
woebmisenshi p as follow 0 < a < b < 90 As il | BeTKR20w5/003114
in (a) of FIG 23 and FIG 24, the vertical-type
el ectric contactor fabricated by the nmethod descri bed
Wist Nl wsef efedniee(§)oo FFGS. 23 1 wared #vErtizal-itype edesrione or
nore tips 10a spaced apart from each other to be
contact@{' gﬂ@ﬁﬁiiﬁgl dicredhé Br thbfSindlngd beenBernprekQuandd sy a
one or nore second incline beans 10b and 10b', and

predetef nllg?(li%vﬁ\%%l %Qc@aéfig}g sﬁr%‘%?aqggﬂjﬁﬂd §§‘§QPMCEQ8 to

are co ected wi th each
ot her bent _t. a of a based t.0
removest DAL imwhﬂ &%S%ng‘gﬁ%wv% BT Side of
i ncline beans 10b and 10b' are connected Wltﬂ each
the testopddframdhseinmer sihavbera fangllzubra esidg dqagHyt girducted.
surfaces of the first incline beans 10 and 10' .
When thespeaetnyleforceTibentequriced, riblei oregbedmositionaraf theptips 10a
are di sposed at the hollow body 30. The incline beans

are restddedl0’, 10b, and 10b' constitute a bent beam The
tb Nt beam distributes a stress concentration resulti ng

félflgeﬁ?&g?) g;&%lsm éaﬂcgtgsg?ﬁ Qgéﬁ%érﬁmtbtb‘?idﬂeqlt%% th@NskedBnt

erefore I'i fespan

of an electric contactor

inventigpelag P&cl AsFsralf ke fﬁi&st%%f%fwﬁf‘a‘[ﬁs LiRspn-
in (b) of FIG 23, when a vertlcal-t% e electric

They ac©moaantmldﬁ1i:tmbﬁrfgi®@éﬁV@n@ b ligit dDE HBVERE OBl s
pressuri zed by a predeterm ned external force, a to

precisesfoiinas @isdloged eand phdiosslycmanyheo diicaepow emalnvamagens
| ayer while at |east one tip 10a noves to the outer

are pos_l%ﬁgfe pf htgl'l‘)% dele MRk d tIBhiRg. | MeY esitdrlihharteafere chosen
test is readily conducted.

and described in order to best explain the principles of the invention and its

practical application, to thereby enable others skilled in the art to best utilize

the invention and various modifications as are suited to the particular use

contemplated. It is intended that the scope of the invention be defined by

the claims appended hereto and their equivalents.
[Industrial Applicability]

An electric contactor according to the present invention can be

applied to probe cards for electric test of semiconductor devices.
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When the external force is not applied, the origina
positions of the tips 10a are restored. The foregoi ng
wdeswrosei ons of specific enbodi nents of the pPeTAR2005/003114
i nventi on have been presented for purposes of
illustration and description. They are not intended to
[CLAIMS]exhaustive or to limt the invention to the precise
forms di sclosed, and obviously many nodifications and
[Clam VRriations are possible in light of the above
t'eachi ng. The enbodi nents were chosen and described in
N [Nt ‘BhL1_RGH P! dcyenti on
AR R e el S en
.others skilled in the art to best utilize the
comprisiigant i on and various nodifications as are suited to

the particular use contenplated. It is int.ended that
pkfeuppes 6f [1EHeP STt PR RAHE TS ﬁé&%ﬁ‘ilﬁg Sesaﬁlﬁﬁe for
appended hereto and their equivalents. [Industria

forminAmplleestbohe ttiff; An el ectric contactor according to the
present invention can be applied to probe cards for
f{b??@i‘f&rlﬁ affetsRrooasyjaising deviftes [JaSkiMtdvBin pattam as
1] nmet hod for fabricating a vertical-type electric

an etchclqlt'gltsﬁcrtgrforﬁoMférfd.flpﬂi tH@dadiPfiti A%k skidtét passivation
pattefn on a sacrificial substrate for form ng at

(FE TS ngae; G BRSOl RalRe el RRRRERSe 430P,
passivatien PRLGE IS LRy SAr DAL TR HRACT BHFF gt R Coinming 2
support beam, wherein the tip is merged with one end of the support beam;

(d) filling the trench and the space with a conductive material to form
a tip and a support beam;

(¢) forming a third passivation pattern on a sacrificial substrate
including the tip and the support beam to offer a space for forming a hollow
body;

() filling the space offered by the third passivation pattern with a
conductive material to form a hollow body;

(g) bonding the hollow body with a bump formed on a micro-probe
head (MPH); and

(h) removing the sacrificial substrate to open a tip of an electric

contactor.

[Claim 2]

The method as recited in claim 1, wherein the trench is formed in the

29



10

15

20

25

passi vation pattern on the sacrificial substrate to
of fer a space for form ng a support beam wherein the
woimeiosoarer ged with one end of the support bea”rCTR2005/003114
filling the trench and the space with a conductive
material to forma tip and a support beam (e) formng
sacrificaal hibdrp@sis vallinrarpadeéine bps apseed ibhi eipapdeigssiingde
including the tip and the support beamto offer a
distanceépace for formng a hollow body; (f) filling the space
offered by the third passivation pattern with a
conductive material to forma holl ow body; (g) bondi ng
the holl ow body with a bunp formed on a m cro-probe
1a; @gad (MPH); and (h) renoving the sacrificial substrate
[Claim{d open a tip of an electric contactor. [Caim2] The

method as recited jn claim1l erein the trench is
T rensie thind prscissiad I F ALt o ST AGG COMRATAED gy gen the ()

define tips spaced by a predeterm ned distance. [Claim
and (d)3] The nethod as recited in claim1, further

conprising between the (c) and (d): (c- 1) formng a

fleury forp@issl ¥ dbueth pasdieatiogrpdthernsan theisaicaificial substrate

substrate to offer a space for form ng a connecting

I ol Wbt - t @Reith th
o oftof SNEIRRERY SLLEREL P2 b BB et the

supporp%%aa{nv;agfﬂ(f’n pattern with a

(c-2) filling the space offered by the fourth passivation pattern with a

conductive material to form the connecting beam.

[Claim 4]

The method as recited in claim 3, wherein the support beams as well
as tips are spaced by a predetermined distance to face each other and the
respective tips of the support beams are extended to the end of a facing

support beam.

[Claim 5]
The method as recited in claim 1, wherein in the (e), the third
passivation pattern offers a space for connecting both ends of the support

beam with the inner side end of the hollow body.

[Claim 6]

The method as recited in claim 1, further comprising:
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conductive material to formthe connecting beam

[Caim4] The nethod as recited in claim3, wherein
woOherssggport beans as well as tips are spaced PYT&R2005/003114

predet erm ned di stance to face each other and the

respective tips of the support beans are extended to

t hEceharsing af payshgatdopgaitterbeama JacrHionabkubktratewinde the

as recited in claiml1, whereinin the (e), the third

tip is foassidsgidréoripaig exposideasd alesRAcE feOpr EEHINES biide RS h
ends of the support beamw th the inner side end of

sacrifibl isiewen9duclihCaitm ?%]%Jéggygfﬁ%ggﬁgﬁeg Eg%iffeerda sBace for

claim1, further conpris

: tvat] £t sacrifl.cial substrate where
formi g Sy BT SR ByRF R L b B SR 68 o
p{.ﬂgessgs whi | e tge sacrifi.cial substrate is inclined
at' VAN B LAY SPECRIWEE aRrgnductverpaterialdipaterm ¢ firgrimichige
a first incline beam connected with the tip at an
be"ﬂ”fn-angl e of a; and filling the space with a conductive
material to forma first incline beam [Caim?7] The
nmethod as recited in claim6, wherein the angle a
ranges from zero degree to 90 degrees (0 < a < 90).
[Clain{Qai m 8] The nethod as recited in claim®6, further
conprising: after formng a passivation pattern for

PR BT RGN S5 20G 1k AGh GRS Wherein the angle a° ranges from

zero degree to 90 degrees (0° < a° < 90°),

[Claim 8]

The method as recited in claim 6, further comprising:

after forming a passivation pattern for forming a second incline beam
on a sacrificial substrate where the first incline beam is formed, performing
exposing and developing processes while the sacrificial substrate is inclined
at a predetermined angle to offer a space for forming a second incline beam
connected with the first incline beam at an angle of B°; and

filling the space with a conductive material to form a second incline

beam.

[Claim 9]
The method as recited in claim 6, wherein the angle B° ranges from
a° to 90 degrees (0° < a°® < ° < 90°).

[Claim 10]
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on a sacrificial substrate where the first incline
beamis formed, perform ng exposi ng and devel opi ng

wonowmasers wWhile the sacrificial substrate is PATIKR20w5/003114

at a predeterm ned angle to offer a space for form ng
a second incline beam connected with the first incline
Bearathod dior fabricatingba vandcai-typsglatisicspelaci®t h a
conductive material to forma second incline beam
compriii@gai m 9] The nethod as recited in claim®6, wherein
the angle b ranges froma to 90 degrees (0 < a < b <

g@r foﬂn@{r?% 0 (e A 1AL PhttkAROnCALRBE fReial substrate for

tical-type el'ectric contactor, conprising: (a)

formi forgi n%talfirst passi vation pattern on a sacrificial
orming ahdegsh ¢ §P>f ormi ng at | east one tip: (b) perforning
an_etch process, using the flrsilﬁg ssivati.on f)atter

n
4B) pRTEITEN DR CTER PFEFTASa USHAG RS HTSE RASSAH G REUPID as
substrate; (c) renpving the first passivation pattern

an etchandskotaifaymaa mwhdmp&@ssamﬁl@wlpwtb@éwﬁ%n t he
sacrificial substrate to offer a space for formng a
suppemniovigamhe et giassivaeidi pattsrmangefbmiiniy Dnecemd
of the support beam (d) filling the trench and the

passiva%ﬁﬂ‘f?a?tfeﬁ‘ﬁ ref iy shdigrie eaonth seag s it adfifen apglacerfor ok mifg a
. conductive nateri al orma tip and a support beam

to f

supporl FLoLEETLBE A0 G AE57R5LE0 90 P el upren g

ggggfil\}gg? g;é lbrgnt% %@ﬁ%gﬁ&g%ﬁ%gg bb t}tlelzqgeégrilé %assivation
pattern with a conductive material to form a tip and a support beam;

(¢) forming a third passivation pattern on a micro-probe head (MPH)
to offer a space for forming a bump;

(f) filling the space offered by the third passivation pattern with a
conductive material to form a bump;

(g) forming a fourth passivation pattern on the MPH including the
bump to offer a space for forming a hollow body;

(h) filling the space offered by the fourth passivation pattern with a
conductive material to form a hollow body;

(i) bonding the support beam with the hollow body; and

(j) removing the sacrificial substrate to open a tip of an electric

contactor.

[Claim 11]

The method as recited in claim 10, wherein the trench is formed in
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conductive material to forma bunp; (g) formng a
fourth passivation pattern on the MPH incl uding the
wounp/se20f fer a space for form ng a hol | ow bo#gT/KR2)05/003114
filling the space offered by the fourth passivation
pattern wth a conductive material to forma holl ow,
the sactifidyal §idstbatediongotlhecaslpform thies spased byhe pied¢tsrmined
body; and (j) renoving the sacrificial substrate to
distancepen a tip of an electric contactor. [Caim 11] The
method as recited in claim210, wherein the trench is
formed inthe sacrificial substrate to collinearly form
ti ps spaced by a predeterm ned distance. [Caim 12]
: E&ﬁ method as recited in claim10, further conprising
[Claimpetlween the (h) and (i): (h-1) forming a passivation
pattern on an MPH where the _hql |l ow body i.s, forned to
Gitfeomcahag aberacared Y RIaig 10c BHHBET CRETISIASG BF LTS e ()
connected wth the hollow body; (h-2) filling the
and (i)space offered by the passivation pattern with a
conductive material to forma connecting beam and

(h=B) rhontigg Peﬁ@i%tm platleea it IMPHE wereetiei nglow
beam [C aim 13] The nethod as recited in claim 12,

i RG] i ol & Sc SMPRATE ¢ DRam REfticall
body 1%@&%%@69%2&% g?é){ggr&%%getghdi s% an%e to fla%e each ot hery
connecz’jtler:]é]I with the hollow body;

(h-2) filling the space offered by the passivation pattern with a

conductive material to form a connecting beam; and

(h-3) bonding the support beam with the connecting beam.

[Claim 13]

The method as recited in claim 12, wherein the tips merged with the
support beam are spaced by a predetermined distance to face each other and
the respective tips of the support beams are extended to the end of a facing

support beam.

[Claim 14]
The method as recited in claim 10, wherein in the (i), wherein the

support beam is bonded to connect its both ends with an inner side end of the

hollow body.

[Claim 15]
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the respective tips of the support beans are extended

to the end of a facing support beam [C aim 14] The
worbtsmdo@as recited in claim10, wherein in thePCT)KR2005/003114

wherein the support beamis bonded to connect its both

ends with an inner side end of the hollow body. [Caim

WvArtieal-iysd etgqieicet @utinct @ ¢OMPABIBE: conpri si ng: a

m cro- probe head (MPH) including at | east one

GOMIEEs-iphgbé efeiéfidrﬁai/[Piih)diridlﬁéhrg) an betsit @mef oonmectényitegninal

an external signal; a bunp disposed on the connecting

: ] : H : body verticall
and 111%2%(%&1{‘@&1&{1 f%xﬂgeék\)éjﬁbr;lg'l g?‘l%)&@lhﬁhﬁgﬁﬁl, y y

ed wt east one support beam spaced
apart from an .o St . -1 he d of
ohBusuh S Read PR HEpBEGYAETaPhANCobBhe MPEET,
[Cajm16] The vertical.-t el ectri. ontactor as
raeEP}(UéHnTSrh%’leélilPﬁ’@%,"%é?égﬁJQnge‘i)Wd b 2 BB ow
body. [Caim17] The vertical -type electric contactor
ad leest ord sippokabaamespagest apart tthembaryppesite surface of
squar e- col unm shape and the support beamis di sposed

the botdbnAes®rofehedodheakddy havi ng the square-col um
shape. [C aim 18] The vertical -type electric contactor

a5 tipeelct £8d Witk Bk BubPportBEARI. N

[Claim 16]
The vertical-type electric contactor as recited in claim 15, wherein

the body is a hollow body.

[Claim 17]
The vertical-type electric contactor as recited in claim 16, wherein
the body has a square-column shape and the support beam is disposed at a

corner of the body having the square-column shape.

[Claim 18]
The vertical-type electric contactor as recited in claim 15, wherein
the one or more tips are spaced by a predetermined distance and aligned

collinearly.

[Claim 19]

The vertical-type electric contactor as recited in claim 16, further
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the one or nore tips are spaced by a predeterm ned
di stance and aligned collinearly. [Caim19] The
woendeiosed21t ype el ectric contactor as recited i RCTIKR2005/003114
16, furtherconprising: a connecting beam di sposed
bet ween the hol |l ow body and the support beam and
comprivierg:i cal |y connected with the support beam [C ai m 20]
The vertical -type electric contactor as recited in

&l @i dRingbensi Bidpe etlipawsnoge Mollbw beds uppbtite support
beans are Spaced by a predeterm ned distance to face

beam aglgg\pn%r?f&?fy @?ﬂlléé%d{\%?@heﬂfé é’lgp PRt he support

are “extend e end of a facing support
beam [C aim 21] The vertical -type electric contactor
as recited in claim216, wherein both ends of the
_ support beam are connected with an inner side end of
[Claimt hol | ow body. [C aim 22] The vertical-type electric
contactor as recited in claim15, further conprising:
&'lié wsrticaletyree bearchavitagtones siaite kit ctuinhd & ggherein
wth the tip at an angle of a and the other side end
the tip€ aivI8eHeditM e §ilypdiellcambarty spicahbgngbeeddtebmined
[Claim23] The vertical-type electric contactor as

distandeS® FRL ERcL L@ 4P 224 tMORESH dbtive tips of the support beams are

extended to the end of a facing support beam.

[Claim 21]
The vertical-type electric contactor as recited in claim 16, wherein

both ends of the support beam are connected with an inner side end of the

hollow body.

[Claim 22]

The vertical-type electric contactor as recited in claim 15, further
comprising:

a first incline beam having one side end connected with the tip at an
angle of a°® and the other side end connected with the hollow body at an

angle of °.

[Claim 23]
The vertical-type electric contactor as recited in claim 22, wherein

the angle a° ranges from zero degree to 90 degrees (0° <a® < 90°).
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the angle a ranges from zero degree to 90 degrees (0 <
a <90).[Caim24] The vertical-type electric
woanicastaar as recited in claim15, further conpCTAiR2005/003114
a second incline beam havi ng one side end bent to be
connected with one side end of a first incline beam
[ClaimRaMi ng the ot her side end connected with the tip at an
angl e of a and having the other side end connected

Wiy &Rec 10y pane leee c ajfondac tdmglsereefitdd i €laiml 35Fuither
vertical -type electric contactor as recited in claim

. wherein the angle b ranges froma to 90 degrees (O
001np11§ﬂ%ig.< b < 90).

a second incline beam having one side end bent to be connected with
one side end of a first incline beam having the other side end connected with

the tip at an angle of a.° and having the other side end connected with the

hollow body at an angle of B°.
[Claim 25]

The vertical-type electric contactor as recited in claim 24, wherein

the angle p° ranges from a° to 90 degrees (0° < a° < f° <90°).
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