[ DESCRI PTION] [Invention Title] MANUFACTURE METHOD OF
VERTI CAL- TYPE ELECTRI C CONTACTOR AND VERTI CAL- TYPE
ELECTRI C CONTACTOR THERECF [ Techni cal Field] The
present invention relates to a nethod for
manufacturing a vertical-type electric contactor and

[Dggcmlptﬁlgﬁl] type electric contactor manufactured
t her eby. IVLre specifically, the present invention is

L.I.ect to a method for manufacturing a
[Inv\%gﬁigﬁc@?l-egype el ectric contactor including at |east
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t hereby. [Background Art] A sem conductor
THERBOFact uri ng process includes arranging a plurality
of chips on a silicon wafer, packaging the arranged
[Techmips, Fimbd] cutting the packaged chips into individual
chips. To package and cut the chips arranged on the
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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.



A conventional needle-type electric contactor includes
a plurality of needles. Atipis forned at one end of
the respective needles. After the needles are bent
and | ocated at their determ ned positions, they are
fixed to a fixture using epoxy and soldered to a
printed circuit board (PCB). An electric contactor .
neddsonvpriédntlneadiedypt #desteicf enntactosringhugdesya plurality of
contacting a contact pad of a sem conductor

needlet.egpatipds dormadtal odefard ofitheksspective atcedées. usAfist the
such a needl e-type electric contactor results in

needlef arerbehpand hecaed avtheidaistetmimid positionbothieyomteafixed to a
degree and position accuracy thereof. Mreover, the
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test highly integrated sem conductor devices.
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enbodi nents of the invention are directed to a nethod
teStOf manuf acturing a vertical -type electric contactor
and a vertical -type electric 2

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
clectric 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



contactor manufactured thereby. [Technical Sol ution]
In an exenpl ary enbodi nent of the invention, the

nmet hod may include formng a first passivation
pattern on a sacrificial substrate for formng at

| east one tip; performng an etch process, using the

first passivation pattern as an etch nask, to forma
contaetensranufachweddberstiyei al  substrate; renoving the

first passivation pattern and form ng a second

passi vation pattern to offer a space for formng a

support beam wherein the tipis nmerged with one end
[TecBhidalSotuapalt beam filling the trench and the space

with a conductive material to forma tip and a support
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. 1. _beans f- . r o
inol SRR T I RES PG DARRE ' SROTHOH Sl stor
assi vation ttern. wt.h cqQn i ' to form
fornfiE 6 Feth D02 BONARY ERE BTSN H By P H% ity
formed on a mcro-pyobe, he MPH) : and renovi.ng.the
passEvRliqr patigm §§|5‘§t?t3£én?sé‘= &Bzfﬁfé & ;5‘2?“83 1 eeﬁaée’trflgﬁlép
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passivation pattern on a sacrificial substrate for |
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using the first passivation pattern as an etch mask,
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removing the first passivation pattern and formng a

spacteRAfth cBABEENAL nvdtepial teformn tipasibs sippeitdieam; forming a
substrate to offer a space for formng a support

A MBE I SR ITRAA Jaemdong o end
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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 2 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



with a conductive material to forma tip and a support

beam formng a third passivation pattern on a

m cro- probe head (MPH) to offer a space for formng a

bunp; filling the space offered by the third

passivation pattern wth a conductive material to

forma bunp; formng a fourth passivation pattern on
with hecddddctivel materiplttoefdronp tipand beupaospheant dorming a third

formng a hollow body; filling the space offered by
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material to forma hollow body; bonding the support
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conideativs pagtedial 4pdotmf 2 bolkow bpapsherding theceimrort %@am with
bottom end of the body; and a tip nerged with the
the Siodlor hodgaand [rAdwaringghe sscEffifcédt sibsTHase e epenta tip of an
i nvention is advantageous in fine pitches of highly
eletticgs@uethrsem conduct or devices. Due to the inproved
shape of a support beam the contact performance with
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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.



Further, a plurality of beamparts are provided to a
hol | ow body. Thus, many scratches are produced during
the test of a sem conductor device to effectively
punch an oxide |layer. Further, the support beamis
structurally tapered or bent to distribute a stress
concentration resulting froman external force applied
t 0 Ruither, a purrbiey of beaanpeas iang pheaidedsons hulldedbody.
bet ween the support beam and the holl ow body. Thus, a
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FIG 1 is a cross-sectional view of a nmethod for
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[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



manufacturing a vertical-type electric contactor where

a connecting beamis further installed at a body.

FIG 8 is a cross-sectional view of an alternative

version of the nethod described with reference to

FIG 6 and FIG 7. FIG 9 illustrates the use state of

a vertical-type electric contactor manufactured by
manuifectreingod veedeal-tiat oliechic epmiashuewherdpGonseaiing be@n is

7. FIG 10 is a perspective view of a vertical-type
furtkéetiistaltec abhdaidr. where a connecting beamis further

installed at a body. FIG 11 is a perspective view of

a npdhfe eda\ensi-e8c@bndingicwest b allterh¥idee FefeibhidT the
contactor illustrated in FIG 10. FIG 12 is a

metﬁas@%t%sé,l%&a Qpah r\éf@f\e/neé +& FYet Boghd prgmprnuf acturing a

vertical-type electric contactor where a support beam
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illustrates the use_state of a vertical-type electric
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reference to FIG 12 or FIG 13. FIG 15 is a

wherersspautdoting/besndfs farther tingalledyyse eodwt ric cont act or
where a support beamis installed at the inner side of
a bpiig. btévndiargpeaitheiepnésempdifivéveicon & iGe vigticsl-
a perspective view of a nodified version of the

typd @lddtfial corltyger élleetrtial poRI@cI@r illustrated in FIG
15. FIG 17 and FIG 18 are cross-sectional views of a

met pog. {965 an@RYEackHbhADVR W of hifathdd/ fer @lecfadtaring a
contactor where an incline beamis further installed

ver@baPtyIRI¥ 3RS0 B fsetbP Wiltee BTRTPIEL bEXAMTS PBmed 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..



6 FIG 19 illustrates the use state of a vertical-type

el ectric contactor manufactured by the nethod

described with reference to FIG 17 and FIG 18. FIG

20 is a perspective view of the vertical-type electric

contact illustrated in FIG 19. FIG 21 and FIG 22

are cross-sectional views of a nmethod for

mantifGct Uil mgrates ghe ivsalstatgpd evedicaldypertlaciror comiactor

a plurality of incline beans are connected with a
marRIaytuk ed beathiezaethdibasgsdribidgith feradtestodpks. 17 and FIG. 18.

according to the present invention. FIG 23

|11 pREr 20 e a thepspisaivd ety of thdhocmesdligple-dlepRic contact
el ectric contactor manufactured by the nethod

illu%ﬁ&%ﬁiiﬁﬁﬂ[d\ﬁﬂﬁ reference to FIG 21 and FIG 22. FIG
I'S "a ‘perspective view of the vertical-type electric

| iy d in FIG.
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described with reference to FIG 1. As illustrated in
beans)argfeompested witlphaheidyalo alizgebeqndavipg pngusvgd shape
formed on a sacrificial substrate having a
accprdddgtterthe pedsitl inentigdex, such as [100]. The
passi vation layer is made of oxide, and the
sacFifi 23 allussatest thatese satenoethaf veitldad-dppe Alsetisnebntactor
passi vation pattern 8 is formed on the passivation
man@¥efurkd BetHs fiRsd ARsEliBEd MHEK refBhendetdTRIGOD | andt kS, 22.
I rst passivation pattern 8 is done by sequentially
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process. In
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 § 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




7 the photolithography process, photoresist is coated
on the sacrificial substrate 2 and the coated
phot oresi st is exposed and devel oped. As illustrated
in (b) of FIG 1, using the first passivation pattern
8 as an etch nask, a wet etch process and an
ani sotropic dry etch process are successively
the phofaditiregdraphy proneast peoiohesint isheoatad rarf thei sderificial
substrate 2. That 1is, the formation of the trench is
substeae Dyndl eheicogtad ?hﬁidr@ﬁ\ist ieagposecioinddpoeaidped. t 0 a
tip end by neans of a first wet etch and nalting the
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corysspending na in evd bysmiegns ofgviaestanet ¢ic @é’d‘f ma@céqag Ahg grench
formed on the sacrificial substrate 2 by neans of a
deeppubyenéas of ecessndanisdtropistdrataighi n The) trepclrigionmed to
The seed layer 4 is made of copper (Cu) and serves as

collihearseati oof | ate1aleaeq uanidj ptattitiss pritcessh oRkotwhidsithe
is coated on the seed layer 4 to a predeterm ned

laterhi &8 spidedr by Aepreaatethipbdiddstaacst s exposed
and devel oped, a second passivation pattern is fornmed

to Rgueréncid @8%1"83;3@%%1@%%9@% 1@h eAdSHRPYalvebeaduashapes such

illustrated in ( . As a result, a space is
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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 is 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



second passivation pattern 6 are filled wth
conductive netal by neans of 8 plating. A

pl anari zation process (e.g., chem cal nechanica
polishing (CWP), etchback or grinding) is carried out
to forma tip 10a and a support beam 10 spaced by a
predeterm ned di stance. The tips 10a and the support

platRfam A0, fhaagizea6h bbBeds (cThE cheRSPECH¢RahidRS pbldhaie
t he support beam 10 are spaced by a predeterm ned
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means of chem cal vapor deposition (CVD), or physical
respeabae tdepdanofghe soypprigkeama L0 are spreepitat p myedeiermined
illustrated in (f) of FIG 1, a third passivation )
distpatt &0 fadeash Hthared Thonraspectiue tipfsi k0 are tapssed adeng the tip
including the tip 10a and the support beam 10 to form
10adr s@o@e obpositesidagf ehdralpl iu, iodytheThgppdrt bdam 10.  While
passivation pattern 12 may be a square-shaped pattern

the BRYI P pRroBEAMONT aRafihatited, dtheafiodhowvn beaim ¢0,may
openi ng the end top surface of a support beam
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~passivation pattern 12 is ‘done by neans of an
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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



The hol | ow body 16 may have various hol | ow col um

shapes such as the square-colum shape, the cylinder

shape, and the triangl e-colum shape 9 according to

manuf acturers. Alternatively, a body having the

inner-filled colum shape may be fornmed instead of

the hollow body 16. As illustrated in (h) of FIG 1,
accoteng de ananpkacsvseasi oflppanedralys adnerly baeinghiheginner-filled

passivation pattern 12 are renoved by neans of a wet
colwhohishppearsy be fhmedoins radbaiithelBollswhodied6wi t h a

bunp 18 fornmed at a contact termnal on a
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bunmp 18. A support beam 10 merged with a tip 10a
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the hollow body 16 to fabricate an electric contactor.
mediseof &hvesestch tdefaboitatedn bledthie smtectonntdlalnslnding &

1 have the sanme functions and operations and will not
opeBed 485 ¢0kbeduppoktibédigrl (dehd 4 hoHew bbdgtltated in (a)

of FIG 2, a region of a contact term nal (not shown)

for ped. onRisidted ah ARSIV indtREd Gbf Cabitichivng dhe eletric
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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 (c) of FIG. 2, a third passivation pattern 12 having a
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passivation pattern 18 is filled with a conductive
material by neans of a plating process to forma bunp
18. As illustrated in (c) of FIG 2, athird
passivation pattern 12 having a 10 section shape of a
hol | ow body is fornmed on the MPH 40 where the bunp 18
is formed. Thus, a space is offered for formng .a

sectioh Ishap body. hdldowl bady rafedddog dhe MPH &) wherehbae bump 18
space offered by the third passivation pattern 12 is

is féirhé®d Whib, & spasdisbirfeee dibefdralingya HBHRSY BbIR
pl ati ng process to forma holl ow body 16. As

1 pstiipkadiddid €d) 8f FTbS, the @fdcRlo@BFSOBYIRL thH8

same processes as " illustrated’in (a) through (e) of
pesSiBighp &SP I PIERR A OB AP BRI PRR SR OF

16. As illustrated i f). .of, FIG 2, the sacrificial
Pla@%%?ﬂ?%ffsét?é%mr @gﬁ}go&’g b)kcj))‘}yn%ée:lns of a wet etch process

to open a tip 103 an support beam 10 of an

el ederillustigtediin 6¢) Qgg.?GAgvgﬁ?T E%&%’égé{lééﬁme&mc%ses as

contactor having a holl ow body of the enbodi nent
illugestad ivet)Whtouglafe)r eAEECt b, ¢ ayppentcrm (0 wherepcecqnd

and a vertical-type electric contactor having a
pashiolatiow fratynof it bemenbdds bentled detle thddellaw hody 16.

reference to (a) through (f) of FIG 2 will now be

deseysi rdtrabed dwv(noflel@i L, thissaderteinbedbstvatee? iaremoved
vertical -type electric contactor having a hollow body

by 685 Gifowke etdiepfddesb terdpeai aMEPtl0ghddesupport beam 10 of an
squar e- col utm-shaped hol 'ow body 16 vertically bonded

ele(‘f\f.rféqc@ntggm} f¢p formed bel ow an MPH 40, at |east one
support beam 10 spaced apart from an opposite side to

e 31350 L5t Pt B0 Btk
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 tol 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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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 enbodi nent, the support beam 10 nerged with
the tip 10a is disposed to be parallel wth the end
of a support beam 10 nerged with 11 another tip 10a.

anotheehipfl 0hhe BachsoflBel t$pd Pk edpaedrdonpeht itip 10a ffommn
an opposite side of the tip 10a, i.e., the support

oppb&asidh of e Hpl 102w iRothhel SupgBRY bBamel y.ar Mhwsh seRasody 16
such as the square-columm shape, the cylinder shape,

may ey JEriELs BB RRH G R0 BRBarc TS AES MRyt
i nst d pof the hoellow.,body 1 Dur.i a Is
shageh AL Batelise SR cotsR s bRy ViRg an
. abgve-descrjbed holl ow body, at, | eas n ip, 10
lnn@'cflblpéwégnuletr&gagaﬁ}ﬁ%}é@eofgrmgﬁ igsed agéﬁﬁil@qw By 16-
moving to the top outer side of the electrode pad 50
fr oPuring 8 dpstiusieg the yertierdrode clegriqurepactecheviasdhe
oxide layer, as illustrated in (b) of FIG 3. Thus, a
aboeenteactibaddmlbfw thedys apldasa ong tir d8dsaeatches adwpangtace of

the accuracy of the test. Wen the tip 10a is

an deprbdtetdf 5@mMvhiie mevieet tode jopdoiidn sidehef tné glavatode pad
position of the tip 10a is restored. As illustrated in

50 frbfa tie 8818 ifle® side (101 00N toAEhGURBNe Deax8dd QayerRys
e fornmed to be spaced from any position of the bottom

illugﬂg gf‘r]e(?:‘lgitl{] Q!f) oggf oy bady,s18 dache a?@@%?lq}éé Qg‘f 4 0hi9Mroadened

¢ pec:l'ally_re erring to F , a support

to ARG b 245 LET S The CONALE A Sren Bertecy TRD the
el baeppdoln drepr nt oa LopcEitEoRE abf i SR ear | S

E:ngfﬁnitr}gﬁs{tr@aeg ?1? [ﬁ&t i4neglcp QHBI § ,nortlg ot %?c?rte\’\s%?pnport beams 10
may be formed to be spaced from any position of the bottom end 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



A nethod for fabricating a vertical-type electric
contactor having a hollow body according to the
second enbodi ment of the present invention wll now
be described with reference to FIG 6 and FIG 7. The
same elenments designated by the sane nunerals as in

the fjrst, enbodi nent .have 12 the me, functi.an d .

the ige A EtieaRa AARaeHBR udqullRppBE darcnes REAuARE: detail.
detail. As illustrated in (a) of FIG .6, a first,
paséiibtstateashin e)reBF1GE §.0r Hisst paisivation pritess 4lis formed
substrate 2 having a determi ned directionality. The

on ssaificl aubstrbit 2 dte iRy b sletemeineld dirbetdomalitks The
illustrated in (b) of FIG 6, using the first

sacifis il vailbisanatpatisenaddBoasiliconrask, a wet etch process
and an ani sotropic dry etch are successively

per AQriMdiaged & (b} ERTBES, AfinkNB SRSt igfasSivation pattern 8 as
substrate 2. The trench corresponds to a tip of an

a m?%l?ccjt et FONHAGLQ- andd gﬁiStOl&%ﬂibrCﬁ‘?’ &EHQ&‘{:A ?tﬁgéessiwﬁé’l?

e€nches are spaced at regular “i ntefval s.

enov,j the first si vat.i.on

perfolf 0P F ¥ gropelien (RTRE SBLFRE DR Sillg 2 STEEHoug)
means of a sputtering process, as jJllustrated in,(c).

COTEDRRES 18 2 thOTSBeel SOl EPNiCHRly bgnkn’E{&eﬁ“SfﬁréBBH@’r(O&lmenn
(Cu) and serves as seed in a subsequent plati n% .

the pregicbes arpppeased ahrsHgaLlPRBIYS esisticr FapRym g Befirst
predeterm ned thickness, exposing and devel opi ng

pasgivatiosspeattemes pestet Heertdbis trmed eadbadacpiistalatbsggte 2
pattern 6 having a support beam section pattern, as

by ilcanstofat gehittering gyoofssFrGillestratedsin eo)syfalll.i6s  The seed
offered for formng a support beam by neans of a

lay &b seayestmhilé bifneppeo¢Ess andisegves aetetd imbeubatqued
illustrated in (e) of FIG 6, the space opened by the

ssivation pattern 6 and the trench are
plaﬁ{ﬁgﬂggce@sa p

with a conductive naterial by

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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means of a plating process. Afterwards, a
pl anari zation process such as CM, etchbaclc or
grinding is perforned to formtwo support beans 10
spaced by a predeterm ned distance. Both ends of the
support beans 10 are disposed at position to be
inwardly spaced apart fromthe end of an adjacent
suppoitoupeaswd Qupd e 1SRRI 0 sheedt aldili srarRadachy t h
atip 10a. 13 Although two support beans 10 spaced are
embddiditifiahebakt ohe'sﬁpggﬁb%nﬁr%y balfol8aat qf\ﬁ'tﬁéiﬁ@l?é_t
beam may be forned. "Further, thHe formation of the tip
1

for é%ogi:ﬁjf’:;{l}%e%ﬁlma%fd ﬁl%a{qﬂjpg)rfrﬁé{arﬂel i BY dSe@y ﬁfgaﬁ‘s of a

ocess as wel'l" ‘as a plating process.
HLu ted in (f f_Fl 6, a third passivation
CVB.oY BV pekedsd At dpear biathie Brddisi ol a subst rate 2
where the tip 103_an e_support beam, 10 are forned.
TheAthi ﬂ‘étlﬁé%% %40 %ﬂFi@t Gt Hi96 R8s 2K OToRHATHS ﬁ@a 18
beam section pattern. Thus, a space is offered for
formed rimtheas asaifheiel snbsiselem mheradhe sirot Oa aadybegupnert beam
filling process using a netal nmaterial. As illustrated
10 are foymeaf. FIEe thirdtjeesopaon pterad2 by hahe cdiinegting beam
passi vation pattern 20a is filled with a conductive
sectiohgratdrn. AfTlarsyar daccds oif@pdfor #bimingnavessctngtbeam by
CWP, etchback or grinding is performed to formtwo

meSPNBEE tsuBTe PEAMTEiRTh g/ frddegalush L 8 mnesl eshtetiah. t he
support beam 10. As illustrated in (h) of FIG 7, a

sacr 111 RS (P PETIELR, e o SROREL PR hRahind s
sk Bl R g2y L1 AT AhAO,PAER Wighars. o
pladfigh can R5PERoiiing: G Tanrbdap: Siind S BEforkid t
form two connecting 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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As illustrated in (i) of FIG 7, the space offered by
the fourth passivation pattern 12 is filled with a
conductive material by neans of a plating process.
Afterwards, a planarization process is perforned to
forma hollow body 16 having a square-col um shape.
The planarization process has been described
colpnewsheps! theaviding¢r shigre, baddbs driabete-califmntshepe according
detail. The hollow body 16 may have vari ous hol | ow
to nemufantigbepesAdtechataselyhe Raiyaieving thel inmar-ghibakcolngn
cyl i nder shape, and the triangl e-columm shape

shaﬂswﬁb@@onhedqﬁ@ﬂé_faaqiﬂth@rtfouo%twa@al6.vel y, a body
aving the inner-filled columm shape may be forned

rr o Sl e D RIRECY ot S0 VRSO b B

paﬁtﬁgg:éit’ Ef%\% %Bﬁga%}#glgfk?’:ﬁlgﬁ%%%{:{%% Oﬂgfﬁi ﬁ‘%gfoégglr F}?i{:i%g?ion pattern
12 §8Fef RbandiseGP TR LR ki dbe (RBEE RO it Bonded B o

multi-layered printed circuyit board, i.e., NPH 40. . As,
bump |§<ormeal fhg@nsacaftemmal not HROWRL PPf4 BRuji-layered printed

substrate 2 is renoved by neans of a wet etch process
cirauot bpard, tiree, MIpH¥Ih. As a result, an electric

contactor 100 is fabricated. The electric contactor

100 Aisni¢lusdesed is (hpof F1GbEathed Pacrefigid swibstrath i irpmoved

| 0Oa such that both ends of the support beam 10 are

by HcaR9DEG Rkt PR bidvsh nyapdhythspasedaf r om hheswndanklectric
an adj acent support beam 10, a connecting beam 20

con¥&tbt 9abli¥ menrasd®d Wk RiddieicSsarReElorEAMnclQdepidupport
[1ow body 16 with which the connecting beam 20 is

0
bea\tﬁg @gﬂﬂelt'oléldq’vtiﬁleiﬂé{ ﬂg@tl@ﬁt & hAhatbioth Raks & tHBhREcHbeam 10

bri‘cating tric contactor 100. According to

S A T S A
bea%ia Sl%??tecdonnecting 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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such that both sides of the support beam 10 are

di sposed at position inwardly spaced fromthe end of

an adj acent support beam 10. Afterwards, a bunp 18, a

hol | ow body 16, and a connecting beam 20 are

sequentially formed below an MPI1 40 to fabricate an

el ectric contactor 100. The sane el enents designated
mullbyldjecsd prmted wiralisbomrdr i@, MPENAO kb Gorm Héivst pdsivation

same functions and operations and will not be

patt@?ﬁqr8'al3]f‘aqr1h§ al Bhpeectighddtterfs i1l ustrated i n (a) of
8, a contact term nal (not shovvn) on a

””'r %Sal”?l‘é?‘%?gdpgég. EUFEG Spbls SRR fﬁ% *@S* p
oS U VL AR bR A e

fllled vvlth cong]uctlv mat eri al by nmeans of a
Pla%néﬂjllﬁﬁesért& MSa bunp 18. As illustrated in

(c) of FIG a second passivation pattern 12 is

f or Hesdillbwt ah@d WPEeyof FitieSsesepend 2gssivativpshadtarneinis

12 has a section shape of a hollow body. Thus, a
formpdam e BIFIEASd fDhe fsecmmgawimtibn\pabwm;x.l%as a section

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

shapeaddholassbydy.i oThpat tapacd 2s oéfered Ifed fatrhingma holiow body.
conductive material to forma hollow body 16. The

hol lxomi1 ek td® ifred) Bavrecy 8! klpdsphed beferedbythe skapes
such as the square-colum shape, the cylinder shape,

pas%t#o'?l 1dang) %T B R t1S %Bﬁdﬁgﬁ% dh£189ribPto form a hollow

manu ur ers. ternatively, a havi ng t t he i nner-

‘{%’ HS TE L@Jﬂ%‘%%ﬁﬁ f@ﬁl?}f htagé%gld(dl)sﬁcﬁ?&'gc%lﬁgﬁ shapes such

hird paSS|vat| n pa ern.2 s faor
25 g SEHGe TRH VAR SR88Py ?sxllagﬂ Uapes i&%%%ﬁ%@?

beam section pattern. Thus, space.is pffered.f or
shapgrafcRglingcionnast zﬁtémels NS atively, a body having the inner-

filled column shape may be formed instead of the hollow body 16.

As illustrated in (e) 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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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 forma

connecti ng 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
proddsecsesanda) passighaie) of Hattern 12 is renoved is

bonded with a connecting beam 20 where the third

pasgkMdustatgahid ¢NoPBIGI 8, thenaneificiay sobanstedf0 idemoved

sane 16 processes as in (a) through (e) of FIG 6. As

to obkhUYstipat®dof thd BlecBic EbadBer 106, sacrificial

Substrate 20 is renoved to open a tip 10a of the

el egty .r?ic% 0L AC LA hA% o 1y %fthia‘% > BRA % Gl ', 4l -ated in
contactor having a hollow body, |.$us rated i . []_.1[15(21
rio e o A, R S 55 S
FI G [ b
desitbed POFEFERSETS 1% &) ERPGEBRKL i) 1O Pragd S Spbodiment

vertical -type electric contactor includes a .
deseribreg avigh |r9$m'6§%ye6a)hféllrp%h KBapT H8G. $er t TV Estisdrives
with a bunp 18 fornmed bel ow an MPH 40, at | east one
eleattnneottaoprdeamdd averuaresdd!ymgpsleaped holivwhizodotdbom

end of the hollow body 16, and a support beam 10
verfiealin @ oaide dentihwheni@pal § f@rnldd biebow amnelPI] ddd at heast one
ot her end to which the connecting beam 20 is

con¥BEfih 8 Heayn 0ORNRELEHy sPhEe & ¥anArthe hRAMO Qnidles DEG Mo bw
the tip 10a is spaced apart from another support beam

N | Pnk hgr
ik e thyesbey Elon B o el oo
tion | e of .
andgtg% :ooc;#l?p gégvrr@rxgby%g@%ccgc%%eﬁgﬁ? B On 9% 5O e ?i%gﬁ@péb?iﬂe%ted.

1 upport beans
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. Fach 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 elecirode
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 102 extends to achieve an

accurate test. When a tip 10a is separated from the electrode pad 50, the
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is tapered along the tip 10a fromthe opposite side of

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

havi ng t he above-descri bed hollow body, while an

el ectrode pad 50 of a sem conductor device is

pressuri zed, at |east one tip 10a noves to the top

: i: lhect.r. ~jpad 50 fromthe top inner
On@#@??%\gggo@tygﬁ%%@%é%g@(?‘ge | ayer forned on the

el ectr.ode, 50..as. il ted in (h) of FIG 9. A

£ ook iligiRER EBLETH e IE g Tt rtstlanceonirst iz 20
. .as long, as a distance between t tips | 0a . spaced.
is fopmped tgbe é@ﬁc?%%bfénk?élt}’v@%ﬂtlpﬁé) tﬁiﬁsbqt@)%me@&deﬁgghq Bollow

achieve an_accurate test. Wen a tip 10a_is separated
bodyrigm tRepetiedy neferpedt®blGt hb 4 pobreefimabepasist¢mmested

the tip 10a is restored. As illustrated in FIG 10 and
witlFti@ battpratotneasif tueddbowmdotdyng Deantho consctongeded s

be spaced from any position of the bottomend of the
extdrddaw effectyy 6. dikatiecical birese@iddmenttd dnl HSeoddecting

connecting beamis connected wth the bottom corner

thRewBel kowsREEYyt tdas 1 0tAiRl BRIMEGLEE0 &Y €8. 1 S
porgéltlg%g&gd&%ogefg?‘ggtll vel y gli stribute a st re(g};
concentrated on a connecting portion between the

support beam 10 and the holl ow body 16. Enbodinent 3 A
met hod for f gri cating a vertical-type electric
conﬁggi—m—no Mel¢ng a hol | ow body according to a third
enbqdi nent | of e.present invention Wil now be .
desfripg w%ﬁqre%%qpfw% fiveririrenecetebte sORNEHE havipe o
el enments desjignated by the sane n rals as in the |
holkaw 9o mssar W Lon Vi ezl ooyt SH B HEs agvention will
operations and will not be described in further
novdétalescribed maoiofmldy veth ipfet@zcecaRiCal 2upddet savea menpents
is done by the sanme steps as described with reference
designate) byhtheugmd epnefall 438 inlthenfirstidrhbodimdérg 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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described in further detail. Nanely, after formng 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
passi vation pattern 12 has a section shape of a
hollbet body Hédyaving e squyensolantroghaper. f abke ofippbe beam 10 is
sacrificial substrate 2. Thus, a space is offered for
mer%@d iRl 2@ inakt ellebestyiorAsf thé Uslioat Bely n6(b) of FIG
the space offered by the first passivation

pat U6 dtac el St ks &BNAUELTVES JFRY 5 Al 2 will no

nmeans fa pl ati process. Afterwards,

lanpari;zat r S i a t A8 .-
be cﬁag?ﬁ edzlﬁ Jl'yl%pﬁ%\%ﬁ§ ééxs’lSSSUﬁftEﬁlqltﬂLé rrlﬁgg}]d‘acg g&l ?ahbl%csatmg the
suppor.t m i ne side secti.on
hollgg Bﬁéyﬁgﬁe f%ﬁ%%éea%l §8arrighsBl o Pol Froite B856ER in
been descr| beﬁi evi ousl and wi | | th e descr bed
furthpr dgtaiher Thedgllow ,BKIO%’ @ et haYs veripes éllof‘%rco umn shapes
fabricating the hollow body 16 has been descri bed
suclpesvhesghgreandwnn shape, U edéedadapenand dhe fglangle-column
detail. The hollow body 16 may have various hol | ow
shagokooordhgpesnamifebtiasrs.he Adtaranévelyl aro dshhpeing e inner-
cyl i nder shape, and the triangle-colum shape
fill @ eendhNghipe MRUbacbHhetdSnswatierfithtihedlowy todyoilg.
having the inner- filled colum shape may be forned

' ns_tA%ai‘#lu‘%E awl?u{‘?&)' oprody 16 e Abstl ﬂdsb‘ﬁia&ﬁlrﬁﬁattﬁlﬂ ¢2 for

of FIG 12, the first passivation pattern 12 f
I
b0 O e 09’*;‘%%%‘3; g
sub%‘ﬁ rgﬁg é&Pg%g& @%&ﬁé%\@ao \éﬁclldfﬁc;ets?e #fbwously

s 8 PR A0 UL o

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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As illustrated in (d) of FIG 12, the sacrificial
substrate 2 is renoved by neans of a wet etch process
to fabricate an electric contactor 100 including the
opened tip 10a, the support beam 10 nerged with the

tip 10a, and the hollow body 16 having an inner side
where the support 10 is disposed. FIG 13 illustrates

designatdd by nht isumenmedinerhif as ihdhiG. cét hage dre slreetfnhctions and

contactor of FIG 12. According to the alternative

opefBidi@tan@itiBrndtosdriagrdbe dUmpu@Reded 40, a hol | ow
body is fornmed thereon. A support beam having a tip
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a contact termnal (not shown) on a nulti-|ayered
spagh inegred FoufyegrbUMPe. | MPH 40 is opened to form
a first passivation pattern 18a having_a bunp section ,
pat AsriblusTated im (b)sngéGi 3 otlrecsreaber isriiiled Wik 2L andwstive
As illustrated in (b) of FIG 13, the space is filled
mateiiah bg wennuof iaveatingtpwicats by fomansbwhpd 8l at i ng
process to forma bunp 18. As illustrated in (c) of

FI Ga siBlustra36€ o de PasFiGal 3 09 spabih @ pasdiawiiog pattern having a
section shape of a hollow body is fornmed on the MPH 40
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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 (&) 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.



vari ous holl ow col um shapes such as the square-col um

shape, the cylinder shape, and the triangle-colum

shape according to manufacturers. Alternatively, a

body having the inner-filled colum shape nay be

formed instead of the hollow body 16. As illustrated

in (e) of FIG 13, after renoving the first and second

pasAiwaticahiypsd s cl@mtastdr hayvimne bexibbwfbodyeillustrated in

support beam 10 is fixedly bonded with an inner side
FIGs ¢4t FoG. 05 L@ F1ol lewikadded 8.suppoid bewhrial aterfed(iblo a

of FIG 13, a sacrificial substiate 2 is renoved by
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15, and FIG 16, includes a support beam 10 inserted
aligngfleodlingailyow body 16 having a square-col utm shape.
That is, one side end of the support beam 10 is
bonttethawvettical-typeerlesirteopmtactsr hawngdhe b oysdesesibed
Both side ends of a tip 10a are opposed to side ends
holkfw ddidacentile apsldardde pad S§neita sanli¢omdirdipr dewnicehe
vertical -type electric contactor having the

pre@hiRvadlesceidamhe 1iplltavmbedy to the kep antal sidtrafdée plectrode
50 of a sem conductor device is pressurized, at |east

do5® rdR O3 FBMES: et therd St oOinesv S hfl®x@fle Iiger within a
pa e?gct rlode ng 50 fromthe top inner side thereof to
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as i din Therefore, an accurate

e B L A e S e 20

smfg.ltl]grr \%%th t-ml_%tanl %ppggﬁfe Séﬁaqﬁnre%eoq.eanfhlaq 1'ss 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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tapered. The end having the |larger width is connected
with the hollow body 16, effectively distributing a
stress concentration, resulting fromthe external

force, which is present at a connecting portion

bet ween the support beam 10 and the holl ow body 16

and sufficiently obtaining an overdrive (OD). As

i | lasigtabedor TabtiCatihp anertfdaGtypé eledtricensitacive having a
support beam 10 is nerged with an inner section of
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enbodi nent of the present invention wl I now b
deskoinpridomiof i treneh dav éonnping] @tzplwzanblurm@tmhgl (ahidirough
same el enents designated by the sane nunerals as in

(c) 6hEIGi I'stisehdmrdbyehe shmeestephes sareribemstitly nefeannice to (2)
operations and will not be described in further

throgehdich of FHIQY. MeindRvidf nat be desdribad id durthagdetail.p 1 Ca,
illTustrated in (a) through (c) of FIG 17, is done by
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passivation pattern 22 having an incline beam
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angle of 0° 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 0.° 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-a° based on the top

surface of the sacrificial substrate 2, exposing and developing processes are
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angl e of a based on a top surface of the sacrificial
substrate 2, exposing and devel opi ng processes are
carried out to offer a space for form ng an incline
beam by a subsequent filling process using a netal
material. Nanely, the space of the incline beamis
inclined at an angle of a based on the top surface of
sarriedengacrdfféca shassbstffered Poafutndogrecimding béumry of
ti p-shaped trenches by exposi ng and devel opi ng the
subségﬁé{t RBES ¥ASdRR @k ariletal Mysterl. Space is offered
for formng an incliné beam by neans of a subsequent
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subsequent filling process using a nmetal material. As
beams I10stndat @chave iglesfoffGnd 8§ 0tdferespactively asdans Apaced
region opened by the first passivation pattern 22,

apart fom ¢aBE|dther. be@aBnibtiangotfionabdtwaen 10ranch0d end
formng atip IDa are filled with a conductive
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incline beans 10 and 10'. The incline beans 10 and

conthlts J[‘g&efa@@%%stcgﬁ o®j@id 180-a respectively and are
Space apart fromeach other. Connection portions
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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



a section shape of a hollow body, i.e., opens end top
surfaces of the incline beans 10 and 10'. Thus, a
space is offered for form ng a holl ow body. As
illustrated in (h) of FIG 18, the space offered by
the second passivation pattern 26 is filled with a
conductive material by neans of a plating process.
30 iAbbadeandiah aabphaned faahedonEmOREES 40s carried out to
forma hollow body 30. The planarization process has
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in further detail. The hollow body 30 may have
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passi vati on patterns 22 and 26 for form ng an incline
conigetoy 19hdabiirried biodie nzthed descibediadthv elierantitpFig. 17
formed on an MPH 40. As illustrated in 0) of FIG 18,
and &, d&cimicl i désatips 1Bt iatlmme2beams d fowel L 0 byonmeated ofitla each
wet etch process to fabricate an electric contactor
othék0@nhavh eigowt hedwpperedingp sfarendlihe shapkl néllbesips 10a
10 and 10'. As illustrated in (a) of FIG 19 and FIG

are $Pacddgr MU CAH=FINE aftiedidded colbieanlor Midincline beams
fabricated by the nmethod described with reference to

10 %ﬁ% 0 d"zrfo‘%c & @ithlgléwﬁ?ﬁq@%%ﬁ{d ge?ﬁéér}aangl% b e eﬁﬁs\/&@o-[}",

nnect e eac and a hollo

bod hay| . ) i
N T
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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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beans 10 and 10" bent. The incline beam 10 plays a
role in distributing a stress concentration,
resulting froman external force applied to the tips
10a, which is present at connecting portions between
the incline beam 10 and the hol |l ow body 30 and
between the incline beam 10' and the hol | ow body.
Fur4 mesthoadnfoel fabticatihgrceertical gyperdt dteivechityctdrehaving a
i ncline beam 10. Thus, an overdrive (OD) may be
hollehit Bodedcteatlinkyto LSoih estioatigdaicn F(th) ®EsdrtGnvéBion will

when the vertical-type electric contactor is
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tips 10a are restored. Enbodinment 5 24 A nmethod for
f abk plamrting of & 8pagecH whjgelgsicmding kepad ot by #g
a hollow body according to a fourth enbodi nent of the
formedsiéhistiang@nni(en twouigh (fﬁbwf FéGdadcis Bene Wytthe same steps as
reference to FIG 21 and FIG 22. The sane el enents

desclébedndtiede fey chbe ts dmeonBi@r BT shiasighn(e)he FiGsk8 and will not
enbodi mrent have the sane functions and operations and

be d¥sklibe@tinb®redascddtbad in further detail. Formation of
a space in which first incline beans 10 and 10" are
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incline beam section pattern. The sacrificial substrate 2 is Joaded 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 §°
based on a top surface of the sacrificial substrate 2, exposing and developing
processes are casried 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 second 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-B°, exposing and developing processes arc carried out to offer a space



formed on a sacrificial substrate 2 where a space is
offered for formng the first incline beans 10 and
10'. The first passivation pattern 31 has an incline
beam section pattern. The sacrificial substrate 2 is
| oaded on a wafer chuck of a typical inclined
exposure apparatus. Wile the | oaded sacrificial

for sohsireas eeond in¢ighd beamsby teinsat 4 sebdoym chefilingspmicess
angle of (3 based on a top surface of the sacrificial
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104retal material. As illustrated in (i) of FIG 22, a
space for formng incline beans 10, 10', 10b, and
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As illustrated in (k) of FIG. 22, the space offered by the third
passivation pattern 26 is filled with a conductive material by means ofa
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.



As illustrated in 0) of FIG 22, a third passivation
pattern 26 is forned on the sacrificial substrate 2.
The third passivation pattern 26 has a section shape

of a hollow body, i.e., opens end top surfaces of the
second incline beans 10b and | 0Ob'. Thus, a space is
offered for formng a hollow body. As illustrated in

(k) AsfillmisGatad jn { Beofshde & hf dfesret nbyvingsheHirsd, second, and
passivation pattern 26 is filled with a conductive

thirdgtaesivaltidaypaans fot farmph@tincign pbes@sstheAhib Howabddy 38 is
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according to manufacturers. Alternativel 6" a_body .
whighvinabrdesethiertie il Opiandedecisiobing kamape 1 Hay0bd Ubermadl 0b'".
instead of the hollow body 16. 26 As illustrated in
(1) Tok aFighes B2 anaf i ehave tow relgtionehfn astollgwecond, and
third passivation patterns for formng incline beans,

theghat kow poayd®0 is bonded with a bunp 18 fornmed on
an MPH 40. As illustrated in (m of FIG 22, the

saciisf il Risdtate4 RS ERbE F2GI N6l didi RYG. 24 ethieo)droabadiye 3ectric
bonded with the bunp 18 is renoved by neans of a wet

con® GBr BERGER& ANy AREMiREd deRcHibER wilhWeferafc €k@ TG 21 and
contactor is fabricated which includes the tip 10a

PR T AR 1040 Al s oo
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 ¢° 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, 107, 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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0 <a<(3<90As illustrated in (a) of FIG 23 and
FIG 24, the vertical-type electric contactor
fabricated by the method described with reference to
FIG 21 and FIG 22 includes one or nore tips 10a
spaced apart from each other to be aligned
collinearly, first incline beans 10 and 10', and one
or Asriduseavedin {Incof REGhZAnwhifh werdickOype abettaic
hol | ow body 30 having a square-columm shape. The
confactsit indredinesiannhe b9 o HRlinaree Senneptaduizth byagh
ot her and bent to have an angle of a based on a top
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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 hercto 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.



The foregoi ng descriptions of specific enbodi ments of
the present invention have been presented for
pur poses of illustration and description. They are
not intended to be exhaustive or to limt the
invention to the precise forns disclosed, and
obvi ously many nodifications and variations are
[CoAsNghe in light of the above teaching. The
enbodi ments were chosen and described in order to
[ estljxplain the principles of the invention and its
Bt cal application, to thereby enable others
skilled in the art to best utilize the invention and
var i Busethpdifer lahricyng agerdical-ype ekgtricocatietpacompuibag:
use contenplated. It is intended that the scope of
the (a)¥emiihgn Mst siekivaBen Biiterh v LI21HiFEiABRMINARI or forming
hereto and their equivalents. [Industria
aé@glica ility] An electric contactor according to the
M ERE WPhvention can be applied to probe cards for
electric test of sem conductor devices. 28 [CLAI My
[ O albhpeiforningt dnozichi procesth upiagtthefirss passivdtioal pattgpeas an etch
electric contactor, conprising: (a) formng a first

mRgIe 3b \fatnh @Mrepah iefHe QbrificiaP&isfraet al substrate for
formng at |least one tip; (b) performng an etch

o oo RulhRdnd Dy ST RERRIRL HE B B Bsvain
substrat e; (é) .renmpving the first passivation pattern
pattran o8rthe prgridicial suhwrabd Expiven a spice jon fosmigohsunpert beam,

sacrificial substrate to offer a space for formng a

wheihethe theammergebi evigi dhd dirl ¢fl the bSppRt Beeh;W t h one end
of the support beam (d) filling the trench and the

SPack Wififly the TR Ghlr Ve SRCE Wit a ESadRED bidferial to form the

tip and the support beam;

(e) forming a third passivation pattern on the sacrificial substrate including
the tip and the support beam to offer a space for forming a hollow body, wherein
the third passivation pattern also offers a space for connecting both ends of the
support beam with the inner side end of the hollow body;

(f) 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 the tip of an electric contactor.
[Claim 2]

The method as recited in claim 1, wherein the trench is formed in the
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tip and the support beam (e) formng a third
passi vation pattern on the sacrificial substrate
including the tip and the support beamto offer a
space for formng a holl ow body, wherein the third
passi vation pattern also offers a space for connecting
both ends of the support beamw th the inner side end
sdetifiche st PN nedrk) ddfineltipRGphdigr lﬁpﬁﬁleeél@{eﬁ‘lﬁ{rfeq d¥tance.
the third passivation’pattern wth a” conductive
material to forma hollow body; (g) bonding the holl ow
body with a bunp fornmed on a m cro-probe head (MPH);
and éh) renmoving the sacrificial substrate to open the
[Glppnédl an electric contactor. [Caim2] The nmethod as
recited in claiml1, wherein the trench is forned in
t he TROmsaRNI Isireéitdd imudshl Btfrther éiﬁh;hﬂié?ﬁgbéﬁﬁ/e@ﬁftlhé‘?) and
ti ps spaced by a predeterm ned distance.” [Claim3
( he method as recited in claim1, further conprising
etween the (c) and (d): (c-1) formng a fourth
passivation pattern on the sacrificial substrate to
of f elc-B fopabe 4 Brrthdragsivgtien paiate onithgsassidivial snbytesst toy
connected wth the support beam and (c-2) filling
offtiea §iae €oofor@iigda bonridating Buih Veamsly \cahh@leddithehd support
with a conductive material to formthe connecting
b %qrgnd[d aim4] The nmethod as recited in claimS3,
€rern the support beans as well as tips are spaced

by a predeterm ned di stance to face each other and the
r espécd)i lEng thysspace 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, further comprising:

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

filling the space with a conductive material to form a first incline beam.
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of the support beans are extended to the end of a
facing support beam [Caimb5] The nethod as recited
inclaiml, further conprising: after formng a
passivation pattern on a sacrificial substrate where
the tip is formed, perform ng exposing and devel opi ng
processes while the sacrificial substrate is inclined
[@kind 6pr edetermined angle to offer a space for formng
a first incline beamconnected with the tip at an

angl and f.illin ace onduct
flla Gine Odf%rlﬁ?lgedf]lnr(’g?l ﬁﬂﬁﬂ%‘“&gg gfé TRRBSRi h‘?‘@]zelo
The nmethod as recited in claim5, wherein the angle a
degipg k99 degreee(s < degP8).t o 90 degrees (0 < a < 90).
[Gaim7] The method as recited in claim5, further
conprising: after formng a passivation pattern for
form ng a second incline beamon a sacrificial
ubs ate where the first incline beamis forned,
[@ rri ng exposi ng and devel opi ng processes while
the sacrificial substrate is inclined at a
pr edEtemgihmddsaagies nelanr driughepemepisng:f orming a
second incline beamconnected wth the first incline

beamfedr fafmaBal asoifvalidh Pminffml folrieh dg NSecoRaeEcliMetitath on a
conductive material to forma second incline beam

e l.a .
s a?aﬁgst%ge PIRiaBE 3 il gy ﬁ&éapéffe“e% Bl bpsing
< 90). [aim9] A nethod for fabricating a
abdevelening preesdcs sthiledhe sariidsubseipis isrheed at a
predetermined angle to offer a space for forming a second incline beam connected

with the first incline beam at an angle of 3°; and

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

[Claim §]
The method as recited in claim 5, wherein the angle 3° ranges from & to 90

degrees (0° < aof < 3% <90°).

[Claim 9]
A method for fabricating a vertical-type electric contactor, comprising:

(a) forming a first passivation pattern on a sacrificial substrate for forming
at least one tip;

(b) performing an etch process, using the first passivation pattern as an etch
mask, to form a trench in the sacrificial substrate;
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(a) formng a first passivation pattern on a
sacrificial substrate for formng at |east one tip;
(b) performng an etch process, using the first
passivation pattern as an etch mask, to forma trench
in the sacrificial substrate; 31 (c) renoving the
first passivation pattern and formng a second

pass{oyatmovingnb¢ tiest Pasyivithn maerd ﬁlﬁ(Pf(ﬁlimﬁgJE’%do%H%aﬁﬁvatlon
offer a space for form ng a support beam  wherein

Pyt iR TE S et oo 8RR dra s THE R g £ 0@*8%%

passi vati on pattern with a conductive material to
WHigFHR the i IsdReregd suppena enskefnthe sepparbbenig a t hird
passi vation pattern on a m cro-probe head (MPH) to

of f e(d)dilipger k@ichf@dhegpreEPed b dhefdebdndBassRAtion pattern
space offered by the third passivation pattern with a

W DR o L ol ERBRmst Bt L ng the.

bunp to offer a space for formng a holl ow body;
fill ieau goHpag aihed P6$$\é3rt@<§1 Dsterhan  suekhpivRe diced{ME ) to
pattern with a conductive material to forma holl ow

offedy spdce)fobforthimga bampsupport beamwi th the hol | ow
body; and (j) renoving the sacrificial substrate to

ot ngg il B PRARELA G e AR Btk AFh M £ 0

fo rred in the ggcrlfl cial substrate to colli nearly
iy Ptei e 0By a BulPedet er mi ned  di st ance. 32

(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;

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

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

[Claim 10]
The method as recited in claim 9, wherein the trench is formed in
the sacrificial substrate to collinearly form tips spaced by a predetermined

distance.
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[Claim11l] The method as recited in claim9, further
conprising between the (h) and (i): (h-1) formng a
passi vati on pattern on an MPH where the hol |l ow body is
formed to offer a space for form ng a connecting beam
vertically connected with the hollow body; (h-2)
filling the space offered by the passivation pattern
[@lafh 1d]conductive material to forma connecting beam
and (h-3) bonding the support beamw th the connecting

et SPRTERBOTBbindd Bl Or et CGubBne Pebidihdhety and

Spaced by a predeternined distance to face each other
i¥nd t he respective tips of the support beans are
extended to the end of a facing support beam [Caim

13] {he) foridiogla passirgiongfitierh 64 ah NMISH Wike BiehdIRdw B&dy is

i), wherein the support beamis bonded to connect

( . | |
A L R R

compri sigg: 33 a mcro-probe head (MPH) including at
thedipltovphed¥onnect | ng termnal and interconnection for
receiving an external signal; a bunp disposed on the

conngel} filligahdkpade dfertdBy MR hassivaton Pamers RABES chtittive

vertically bonded with the bunp; at |east one support

R4 S0 AR BBRIorihE BIAANaRPPOSI L e surface of the

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

[Claim 12]

The method as recited in claim 11, 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 13]
The method as recited in claim 9, 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 14]

A vertical-type electric contactor comprising:
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bottom end of the body; and a tip nerged with the
support beam wherein the body is a holl ow body
[Claim15] The vertical-type electric contactor as
recited in claim 14, wherein the body has a
squar e- col utm shape and the support beamis disposed
at a corner of the body having the square-col um

shapg mitfd-piotse hehd NPT ahElLaig-dt Yot ShEEdnebt SR AR and

as recited in claim 14, wherein the one or nore tips

AR REERR B LA RIS ol T Vpe o ectri o

contactor as recited in claim14, further conprising:
a cof R tgpased ondhe povsdting tamwern! ofighe®IPHiw body and
the support beam and vertically connected with the

suppgiblubenshapdd bo@, abmcify bEﬁ@ed/ﬁ[thitH@bmhpﬁe el ectric
contactor as recited in claim17, wherein e tips

or ool oRe S OBl AR ot SR Ba Rt R EBReste gt e

respective tips of the support beans are extended to
bethemend adithebodya@ndg support beam [C aim 19] The
vertical -type electric contactor as recited in claim

14, whigretrgedatith theRdspdt bédmg, support beam are
connected with an inner side end of the holl ow body.

[ aj ikl the body is a hollow body

[Claim 15]
The vertical-type electric contactor as recited in claim 14, 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 16]
The vertical-type electric contactor as recited in claim 14, wherein the one

or more tips are spaced by a predetermined distance and aligned collinearly.

[Claim 17]

The vertical-type electric contactor as recited in claim 14, further
comprising:

a connecting beam disposed between the hollow body and the support beam
and vertically connected with the support beam.
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The vertical -type electric contactor as recited in
claim14, further conprising: a first incline beam
havi ng one side end connected with the tip at an angle
of a and the other side end connected wth the holl ow
body at an angle of (3. [d aim21] The vertical -type
el ectric contactor as recited in claim?20, wherein the
angle a ranges fromzero degree to 90 degrees (0 < a
< 90). 35 [Caim?22] The vertical-type electric

n or as recited in claim14, further conprising:
[gf)a%@glg;ld i ncline beam havi ng one side end bent to be

connected with one side end of a first incline beam
havi Adetvegii-hame deutrc epatagionasrtciidd wi tlaimHE, wihpreat the tips
an angl e of & and having the other side end connected

nvdrged Wike: the bhspurbiesinsaire 8paced il LpRticanine@dditMR3d face

The vertical -type electric contactor as recited in

e%&@bﬂe?%z%@?%@g@ti%@ﬁp% ggﬁeesgég’orrt BOARS a;ereox%n\((ietd?o %‘96 end of a

egr ees

facing support beam.

[Claim 19]
The vertical-type electric contactor as recited in claim 14, wherein both

ends of the support beam are connected with an inner side end of the hollow body.

[Claim 20]

The vertical-type electric contactor as recited in claim 14, further
comprising:

a first incline beam having one side end connected with the tip at an angle

of o and the other side end connected with the hollow body at an angle of 8°.

[Claim 21]
The vertical-type electric contactor as recited in claim 20, wherein the angle

of ranges from zero degree to 90 degrees (0° < o < 90°).

35



[Claim 22]

The vertical-type electric contactor as recited in claim 14, further
comprising:

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 ¢ and having the other side end connected with the hollow body at an

angle of 5°.

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

angle 8° ranges from o to 90 degrees (0° < o® < 3° < 90°).
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