[ DESCRI PTION] [Invention Title] VERTI CAL- TYPE ELECTRIC
CONTACTOR AND MANUFACTURE METHOD THEREOF [ Techni cal
wor@ba}esThe present invention relates to an appEr/ERAES5/003549
for testing electronic devices. Mre specifically, the
invention is directed to a vertical-type electric

of a probe card and a nethod of
[DESC]%ZEEEQE\?LH ng the sane. [Background Art] In recent

years, capacity of sem conductor devices is advancing

[Invention Z56RDRAM and | GDRAM W th the advance in capacity
of sem conduct or devi ces, package technol ogi es adopt
CA (controlled coll apse chi p connection) rather than
SOC (systemon chip). Hence, WaferLevel package

VERTF@A@T?FFE?SEE'E@CW Y CORT A TORK a&ﬁﬁ CMANUYACTURE

devi ces. Such WaferLevel package technol ogies require
f vertical-type electric contactor of a
hlE]jlgf%etﬁggﬁgthr testing ball-shaped pads arranged in a
matrix. As illustrated in FIG | (a), conventiona
vertical -type electric contactor includes a body 2
havi ng a square-colum shape and a plurality of
[Technisadthigbdve tips 1 formed on the bottom of the body 2.
Each of the tips 1 has a pyram d shape or a truncated

Fikésﬁﬁaileverﬂmh tretates pi®» hnaagpakmubofity testmga electronic
singl e body. The body 2 and the tips 1 are each made

dev1ces°f MGP@‘% S8MRAAY! aheS¥sPemBon fkedirOéted ¢5€h @bHIYal-type
[ustrated in"FIG [(b), a

electric contactor of a probe card and a method of manufacturing the same.

[Background Art]

In recent years, capacity of semiconductor devices is advancing to
255MDRAM and 1GDRAM. | With the advance in capacity of
semiconductor devices, package technologies adopt C4 (controlled collapse
chip connection) rather than SOC (system on chip). Hence, WaferLevel
package technologies are widely used to package semiconductor devices.

Such WaferLevel package technologies require development of
vertical-type electric contactor of a probe card for testing ball-shaped pads
arranged in a matrix.

As illustrated in FIG. 1(a), conventional vertical-type -electric
contactor includes a body 2thaving a square-column shape and a plurality of
protrusive tips 1 formed on the bottom of the body 2. Each of the tips 1 has
a pyramid shape or a truncated pyramid shape, and the tips 1 and the body 2

is a single body. The body 2 and the tips 1 are each made of conductive
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cylindrical body 3 may be provided. FIG 2 shows the

exanpl e where such a conventional vertical-type
we@b@enedsel cont actor i s used. Generally, a vertPCHKRR2HNEH03549

el ectric contactor is vertically fixed to a probe card

by a predeterm ned physical force, contacti ng a test

materi%gﬁlcﬁﬂggglaiac&%g g?&tpiec teggarﬁ(lézﬁga P ﬁg{s&gqtga in FIG. 1(b), a

Thereafter, an electrical signal is applied to the pad
cylindricalpadss® maatbeprevileseni conduct or device is normal .

In the even that the sem conductor device is tested by

FEans2 athavhe theneramipbnavheer suchl atyqevalieonall eertical-type

contactor, the body 2 or 3 is inelastic or fragile. A

electrwS'éBhwdt@Bt1s°\ﬁ§é§r' \Geddally, e hie@tiaR)-tP9é él%cﬁ*i’é 3dd1ﬁ§ctor is

Wi th the shape of the body 2 or 3. Moreover,

Vertlcaﬂgfiflkgéll té r(%(f: cﬁg(’f %&l 4 pgéc\%;teh%?xhgd %Hﬁ?@%l' Por}fgog&‘ftactmg

ner a

cont act the ad 4 to secure a fICI

a test FRR{O, ofr 3o- Esdtaswéﬁagﬁstﬁmd ag)a %ﬁékdhaeaq? pad 4 of a
Probl e Exenpl ary enbodi nents of the present

semicopdyeinr devigee dlheraadter gnaelestnicelasignaddseinmlied ¢o the pad
contactor to effectively distribute a reaction force

4 to tesyeviesthice dhersem i oniducodr déeicecistn@ahak.ype el ectric
contactor contacts a pad and to secure a sufficient

@ﬁQh‘é%V‘@n andt Qh@eéé?ﬂﬁlzo‘i’lfduwa@ﬂég i9gcifa bg means of the
verti cal -type el ectric contactor. [Technical Solution]

Convenvernt% ypegggc%re?{grn%c?n% {}or CO n%teolc egfp{)g\élaijsog%%ag?w or

.. an elecfric contactor. T . .
fragile.” A su%hclent overdrive (O/T)e) value may not be obtained with the

shape of the body 2 or 3. Moreover, it is difficult to efficiently distribute a
reaction force generated at a probe tip 1 when the probe tip 1 contacts the

pad 4 to secure a sufficient O/D value that a probe card needs.

[Disclosure]
[Technical Problem]

Exemplary embodiments of the present invention are directed to a
vertical-type electric contactor to effectively distribute a reaction force
generated when a tip of the vertical-type electric contactor contacts a pad
and to secure a sufficient O/D value and a method of manufacturing the

vertical-type electric contactor.

[Technical Solution]

An exemplary embodiment of the invention provides a vertical-type
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vertical -type electric contactor includes a support
beam vertically bonded with the bunp, in which at
WO e@sn4d80 el astic parts are spaced apart fronPEEER2005/003549
other; a fixed part disposed at the bottomend of the
support beam for fixing the support beam and a tip
. part disposed at the bottomend of the fixed part, the
electric | GOYAFRTaRANARELA] XU b MBeitgaR SIRGITE LeeRtacker.  The
. exenpl ary enbodi nent of the invention provides a
verticalritpo¢lefiritasonsector mgladeeat sepportypeawm, evertieally bonded
contactor connected to a bunp of an electric
with thednshp} iremthichhat reeisbaed o elelstidgsartoane spasediapsirt from each
protective pattern on a sacrificial substrate,;

other; @@fﬁear;?aﬁgdigﬁogw hit 8 e AESBSend VNl S drtBeam for fixing
protective pattern as an etch nask, to f'orm an openi ng

e sonPyd BERESI | SL7 kPO URLE A PARE b1 s, e pot

. pattern to.offer space; filling, the opening and the
the tip BB’&C@ h%f%e@oﬂﬁacl??% #aingle Badyi al to form a

predet ermi ned-shaped tip part and a )
grie deiesr pliatg deshasimeritxed thar invarttéon i propades amometwd of
fixed part being a single body; form ng a support beam

manufactutihg £ iveeticphtype tdlectrippontadteandawotgdago helasinp of an
two bent elastic part; form ng a predetermnm ned-shaped

electrid@6¥stPmehip® SURPpidthbdIHC1RQET FHEM I abAMY YEdtRCEiRE pattern
bunp of the electric constituent; and renoving the

on o sERELHIE  BhoBAER) SRR AR BR B0 WBoBEH pss e e

electric contactor, at Jeast two elasti¢ parts_are . . .
protectpc, PrifEdn s P FAER dMaslo 60t FPBA AT ARIdnE R thet secrificial

force by nmeans of an external force. Thus, a reaction
substratesr cemyeviagat @d fast a prptecdfve hpattern; forming an additional

protective pattern to offer a space; filling the opening and the space with a
conductive metal material to form a predetermined-shaped tip part and a
predetermined-shaped fixed part, the tip part and the fixed part being a
single body; forming a support beam on the fixed part, the support beam
having at least two bent elastic part; forming a predetermined-shaped body
on the support beam; bonding the body with the bump of the electric

constituent; and removing the sacrificial substrate to expose the tip part.

[Advantageous Effects]

According to the vertical-type electric contactor, at least two elastic
parts are provided such that a support beam exerts an elastic force by means
of an external force. Thus, a reaction force generated at a tip of the

vertical-type electric contactor when the tip contact a pad is effectively
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vertical -type electric contactor when the tip contact

a pad is effectivelydistributed to secure a sufficient
w@rmewadsee t hat the vertical -type electric conP@EUK&2005/003549

needs. [Description of Drawings] FIG 1 shows a

support beamand a tip part of a conventi onal

. .o ventjcaltype electric.c actor. FIG 2 shows a .
distribui§f | SGHET o SuEaRGH: PIRAN b+ (ibek e, §Efisat e clectric
contactor is used to test a pad. FIG 3 shows a
contactpgmeedsi - t ype el ectric contactor according to the
present invention. FIG 4 is a perspective view of
vertical -type electric contactors having various
shapes. FIG 5 shows a support beamw th a reshaped

[Descrighisit b€ IRaktingE] G 6 shows a support beamwith a r
-shaped elastic part. FIG 7 shows vertical -type

ggg?tlgm%&%t a%g&rﬁwa]&ﬂ taglggé é{iﬁé%ﬂgofgrcio%% $NARE Vertical-

SNoOws a tical - Fi1c contactor 1n

t I\M][i ch a téluggiort beam and a fixed part is stacked. FIG
YPe ClPUHHCRIECY show an enbodi nent of a pad test using a

verticaltype electric contactor according to the )
enshoWsern icpammpeavhere apenregional yeetipabiype electric

di agrans for explaining a nmethod of manufacturing a
contacteeris iusal-toytest elpeat.ri ¢ contactor with a reshaped

el astic part. [Best Mode]

FIG. 3 shows a vertical-type electric contactor according to the
present invention.

FIG. 4 is a perspective view of vertical-type electric contactors

having various shapes.

FIG. 5 shows a support beam with a I1:'-shaped elastic part.

FIG. 6 shows a support beam with a >-shaped elastic part.

FIG. 7 shows vertical-type electric contactors with tips having
various shapes.

FIG. 8 shows a vertical-type electric contactor in which a support
beam and a fixed part is stacked.

FIG. 9 and FIG. 10 show an embodiment of a pad test using a vertical-
type electric contactor according to the present invention.

FIG. 11 and FIG. 12 are flow diagrams for explaining a method of

manufacturing a vertical-type electric contactor with a ::l-shaped elastic part.

[Best Mode]

FIG. 3 shows the configuration of a vertical-type electric contactor 90



FIG 3 shows the configuration of a vertical-type
el ectric contactor 90according to the present
WO povesdseon. The vertical -type el ectric contactPCT/BR2005/003549
i ncludes a body 30, a support beam 40, a fixed part
50, and a tip part 60 that are sequentially coupl ed

Wt bu 20 of an.electric constituent. 10.
accordifigey fg RIBRERT PRI | T HESIGA-Is e1giie Contactor 90
connection term nal and interconnection for apply
includeg|abpdyc3 &i grupporiobeamcd hea sk pasl 501 pndiactipl mrérﬁo that
(e.g., flat display panel, sem conductor device,

are seqdémﬁhﬁy ciﬂip/liedgwithtaebumlfdoccbif snliclecteic constitueuny 20
has a predeterm ned shape and is provided on the

TORNELCt AR é@ﬁé’ﬂtﬁ@ht qfo M@u@'e@citrle%s@ et bél‘t‘ﬁé@tlé’i@ terminal
The body 30 has a predeterm ned shape and 1s coupl ed

and 1nt¥\f*cti}xrfé?:‘?¥cfl9tf&o %}pgﬂ(én% defe'E‘?mEéQE@yé% E MEARR- t%f g’cgrelijé&gomc

oRdi ng,

and t 30 hav the .sa shape, such
elemenf,ofeBon 4/ gimﬁﬂy(saae SPIIRBBRYFIOR it Sha Wtpiave driving

colum) or cylinder, Aternatively, the burrp 20 and
integratege Meelit3®@tedy hAvbutie arkasramredatsrmiged sbape and is

colum or a hollow colum. FIG 4 shows various shapes
providealf ot thelmdhn i whteaminal bif @he 2leSpicicbhstituont F.G

4(a), FIG 4(b), and FIG 4(c) show a

tThicam@dyars(c Ha4m Péﬁ’et@pfﬁm@d S e a‘fﬂ' e AgslEd3@Ath the
and a cylindrical body 30c, respectlve y.

bottom l\éqlvde tfhcﬁleegﬁm 2@33}1 Oa{rfs ﬁ?q‘%n‘%ﬁngl%% . Cg'rlpbgla{b b gl\ﬁ’mg

¢6l umm P OW'C
L OVi A support, beam 40, ich is the nos
For thech%ﬁ?%agerﬁ?@t bimgy Zhend 56 BodSpa e ik sAmeommane such as

di sposed on the bottomend of the respective bodies
polygondla codumn 4ag.30tianguéars ppjsen t amd ayguarehesluanp) wrakytipder.

of elastic parts 4 1 that
Alternatively, the bump 20 and the body 30 may have the same shape such as
a solid column or a hollow column.

FIG. 4 shows various shapes of the body 30 shown in FIG. 3.
Specifically, FIG. 4(a), FIG. 4(b), and FIG. 4(c) show a triangular-column
body 30a, a square-column body 30b, and a cylindrical body 30c,
respectively.  Nevertheless, a hollow triangular-prism body, a hollow
square-column body, and a hollow cylindrical body may be provided.

A support beam 40, which is the most characteristic element of the
present invention, is disposed on the bottom end of the respective bodies 30a,
30b, and 30c. The support beam 40 has a plurality of elastic parts 41 that
are shrunk when an external force is applied while being expanded when the

external force is not applied. The elastic parts 41 are spaced at regular

intervals and are arranged in a radial direction. Each of the elastic parts 41
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are shrunk when an external force is applied while
bei ng expanded when the external force is not applied.
wab@emwi@stic parts 4 1 are spaced at regul ar | PCBEKR2008/003549

and are arranged in a radial direction. Each of the
elastic parts 4 1may have a shape of r or . FIG 5
shows a vertical -tp;pe el ectric contactor including a

may haﬁ@l@pﬁhapfb@ﬁ hfreshaped el astic parts. Referring to
FIG 5(a), avertlcal-t ype electric contactor 90
fhel Lﬁdéboéles@pﬁéﬁl%lebYﬁ%@‘le%ﬂ% cankaetos) ingjudmg a support

reshaped el astic parts 41'. Hence, the vertical-type

beam wRHEGHLiKaFNERGLRY p&fs My exert an elastic action by
means of "an external force. Preferably, two to four

RefshiaRedost BS! S Ga)parv&tithl-tgpe dleemidedntadtodWmyimilbdes a
el astic part 41' 'i's provided, the vertical-type

supporEhPGHEAR G708 Bk RRoR TRl S BT LT s, e
t ts 4 d
verticalsit & °3r1'r°?ﬁ> Sifecgor 30 afe¥ B5EY p aslip oioTp b frgans of an
i npedi ment to elasticity generation. FIG 5(b), FIG
externab(fjrceandPrefarably]) twbotwo afaup pdrshdysain el@stivi pbrishdde are
r'-shaped el astic parts 41', a support beam 40" wth

providedao I enhyapect e]aasitci papatt'ss4irovided, sths weptcal-bgserelectric
40" with four r'-shaped elastic parts 41

contactb@SP@ChAY &lifficftys MVWkdrhiniche bathd&sd e‘léﬂ@tlé adtH. In the
elastic parts aré provided to generate an appropriate

meantnflﬁa?f h?ﬁéé’%saﬂgﬁ%\lggﬁg ESEF% 916' f) Cﬂ{c?]‘yld'ea ftﬁ‘@fe{ ﬁf;%ly B8 entered

own in e veftica
ectri.c, cont.actor 90 nm 'ncI ude [t bea
difticulfy ¢ i LS pERBH B SUEpehORTstIE PHPEQIHERE 10  Clasticity
generation.

FIG. 5(b), FIG. 5(c), and FIG. 5(d) show a support beam 40' with

three ::'-shaped elastic parts 41', a support beam 40' with two :I:I-shaped

elastic parts 41', and a support beam 40' with four :j-shaped elastic parts 41°,

respectively. As shown in the figures, two to four elastic parts are provided
to generate an appropriate elasticity and overcome a difficulty in fabricating
the same.

As shown in FIG. 6(a), the vertical-type electric contactor 90 may
include a support beam 40" with at least two >-shaped elastic parts 41"
which are spaced at regular intervals and arranged in a radial direction.

Similar to the support beam 40’ shown in FIG. 5, the support beam
40" has two to four >-shaped elastic parts 41". Specifically, FIG. 6(b),
FIG. 6(c), and FIG. 6(d) show a support beam 40" with three elastic parts 41",

a support beam 40" with two elastic parts 41", and a support beam 40" with
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whi ch are spaced at regular intervals and arranged in
a radial direction. Simlar to the support beam 40
W@ bawen4dsen FI G 5, the support beam 40" has t woPCDKROWNS/003549
r -shaped elastic parts 41". Specifically, FIG 6(b),
FIG 6(c), and FIG 6(d) show a support beam 40" with

three el astic parts 41", a,support beam 4 with two
four elaﬁfagtnacr%élrlts £PPECHNEIY shsp SVBeHmine" fq&Pf‘Fﬁa oo to four

el astic parts 41", respectively. As shown in the

elastic piagisrare, praygded foogenetatstanc aparapyiatece hnstigitednd overcome
generate an appropriate elasticity and overcone a

a difficdulfyf ircfdbrycatingaheisambe.ng the same. Each of the

‘ above-described elastic parts 41, 41', and 41" is

fo2e@dot @h@%b%@eﬂéyéaneﬁ'éi@&l@?:ragtSSQIh@‘i" NGn@ 41" is fixed to

predet erm ned shape. Atip par i ncl udi ng one or

o ndEBSSRh A ST A0SR s 0T o0
. . d I | in FI 6 d IG 7.
includidg ot mor 1ipkda 1ossd taoheRpimEnd Shive Thiechpat I

colum or a hollow colum. The tips of the tip part 60
iepfizeiddeartor) mhey Butveomsbage off cireld,i qeatlnagie 50 trimngle,
be spaced at regular intervals and arranged in a

as showadndf1Gli 6 asid BHG. The Fughparthetfixdd 9pased atayt heve a shape
bottom end of the fixed part 50 may i ncl ude

of a s@MﬂaBbHIrﬁﬂaBFdath@ﬁoﬁg%olﬁﬁuﬁho‘f"ﬂe' |PFI Gf ?l{@)tllzmﬁart 60 is
. Alternatively, the tip part 60 may I

PfOVId%Cf aqﬁé"@ésélﬁpﬁggp%ove TRt 3o/ b B b reeular

. ontactor 90, | ncl udes. the t| part 60, the fixed part

mter"ag?oan ﬁ‘é@kﬁf&o}ft agadiphdiregH 8 the body 30, which are
fabricated in the order naned. At |east two support
Hdentipwpatt 60 disposed at the bottom end of the fixed part 50 may

include pyramid-shaped tips 60a, as shown in FIG. 7(a) and FIG. 7(b).
Alternatively, the tip part 60 may include rectangular tips 60b, as shown in
FIG. 7(c) and FIG. 7(d).

As described above, the vertical-type electric contactor 90 includes
the tip part 60, the fixed part 50, the support beam 40, and the body 30,
which are fabricated in the order named. At least two support beams with
the elastic parts may be provided to be stacked. In this case, another fixed
part may be provided between the elastic parts of the stacked support beams.
That is, at least one fixed part and at least one support beam may be stacked
between the tip part 60 and the fixed part 50.

FIG. 8 shows a vertical-type electric contactor 90 in which a fixed
part and a support beam are stacked one more time. The vertical-type

electric contactor 90 may include a tip part 60, a fixed part 50B, a support
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the elastic parts may be provided to be stacked. In
this case, another fixed part may be provided between
W b@omiast i c parts of the stacked support beanBCT/KR2a105/003549
is, at |least one fixed part and at |east one support
beam may be stacked between the tip part 60 and the

[ xed _part 50. G 8 shows a vertjcal -type electric
beam 4Bhintbed @@rtiJ&hiacwgp%tx%ﬁ%maﬁadaﬂv Badgost: pibigh are
are stacked one nore tinme. The vertical-type electric
stackedciontheconderatamed. i ncl ude a tip part 60, a fixed part
50B, a supportbeam 40B, a fixed part 50A a support
PEGMOADRw ailildle prboodyuof whped tasrteusiihg(}k@érﬂiﬁalt—?)e electric
order nanmed. FIG 9 shows the procedure of a pad test
[ tthcale t i ont : rich g
contact?ﬁ eflg:ofi‘die’rr% thCale trlﬁ'gﬁeﬁ’ﬂ §h\EAGOR SB;FéFclq’%c%gl ,a)Idla(?].d%Q) and

e pres I nven Specifically,

FIG. oG-ty ng pibebdied it Bobdcfor WTER » VetPadst etecuic

el ast | cnc-_garts 41', and FIG 9(c) and FIG 9(d) show
contactohevishocedbapedfelastpagartst 1 hsainmp FaGy &(¢) ead- FiEe9(d) show
el ectric contactor with r - shaped elastic parts 41". >

the proggdﬁfﬁbf arpal &8 %)sitt?%‘it TeficallOfipe shRYtitheomhet®dwith

a pad test using e vertical-type electric
shaped coniseiet partshaw. i nFatiBer8. FMhen 0ée¥ ameke FIG.ag@i(fedhow the
maki ng a vertical -type electric contactor 90 contact a

procedtgtﬁgggga gﬁﬁge%'t G@sifg@he %%icglgﬁﬂpe %‘Pé’ctﬁce‘coﬁ@a((ﬁ))}’shown in

astic parts 41', , 41A, and 41B are
FIG. 8 changed to distribute a reaction force generated at a
"“'tip part 60 (see FIG 9(b), FIG 9(d), and FIG
10(f)). If the vertical-type electric contactor 90 is
Pfé‘é@ntaof%@esb%aaeahgéaby Ak ReVpRtratayRe: elecite ¢pctor
of the pad 70 is conpleted, the original shapes of the
90 contdastipad 70 (see FIG. 9(a), FIG. 9(c), and FIG. 10(e)), shapes of

elastic parts 41', 41", 41A, and 41B are changed to distribute a reaction force
generated at a tip part 60 (see FIG. 9(b), FIG. 9(d), and FIG. 10(f)). If the
vertical-type electric contactor 90 is made to be spaced apart from the pad 70
after the test of the pad 70 is completed, the original shapes of the elastic

parts 41', 41", 41A, and 41B are restored.

As described in the embodiments, each elastic part has a shape of ::]

or > to offer elasticity to a vertical-type electric contactor. However, the

shape of the elastic part is not limited thereto and may be modified to offer
elasticity to any portion of a vertical-type electric contactor according to the
present invention.

A method of manufacturing the above-described vertical-type electric
contactor will now be described with reference to FIG. 11 and FIG. 12. The

method includes forming a predetermined-shaped tip part and a
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parts 41', 41", 4 1A, and 41B are restored. As

described in the enbodi nents, each elastic part has a
web@pe4asti r or ' to offer elasticity to a vertPCHKRR2HNEO03549

el ectric contactor. However, the shape of the elastic

part is not limted thereto and may be nodified to

offer .elasti,ci.ty . .to agny portion.aof . a vertical,-type
predetefinitd baEsH: Hobd, Padotn i ngeflictab Sbelaks "fhe, SH pagt and
A nethod, of manufacturing the above-described .
the fixedpert Heing e Sél&lét]?@‘é}’?cgﬁltfabﬂ&ra §PPOFobedR hekiyg pedeast
;jvvith reference to FIG 1 1 and FIG 12. The net hod
two

ishalpedeeldRidTpata o aget e ghrsNIBeslih g Pa PRFddedBEnined-
apr edet erm ned- shaped fi xed part on a sacrificial

shaped HHWE! bAl the tsﬁ?pbh?b@@ﬂiﬂ; wotinBetHd kedyPatith Bepidiedermined-
single body; tormng a support beam having at | east

| i c ' b j . .
shaped YR BHAREEB 07 16PN SRS, 00 B0

ondi ng the, body with a predeterm nedshaped bunp
substrafeo 91868856%63}%8?’? fc constituent, and renoving the

sacrificial substrate to expose the tip part. The
hecdsecesy fosr hprpingdehe pipapartapadt ﬁtﬁ fiixed part is snow
now descri bed. As described in FIG 11(a), a first
describpdot essi desqabbe¢derin FI165.i 51fa)r nredion pretactivei pattiern 112 is
substrate 110, which has a directionality and is nade

formed¥n &l ddFPfcidl SubRtmta 1AedehRINThAS & §freBadnkiily R is made
The formation of the first protective pattern 112 is

of silicgﬂnetobfoﬁﬁgéjZ)%h?ﬂg#ﬁiﬂ@&fs‘f{a .eﬁgtiﬁnﬁﬁﬁémfﬁ@%?ﬁﬁtﬂ%n of the

rocess and an etching process.
R T g R TG T
photoli{)}{]ooér%ﬁl?i Bg‘oci:esssee)l(rgc(l) Saend efag}?in%egféc?epsiq' In the photolithography
process, a photoresist is deposited on the sacrificial substrate 110 and the
deposited photoresist is exposed and developed.

As illustrated in FIG. 11(b), using the first protective pattern 112 as
an etching mask, a wet etchinging process and a dry etchinging process are
sequentially conducted to form openings 113 in the sacrificial substrate 110.
The opening 113 correspond to a tip part of a predetermined-shaped vertical-
type electric contactor. More specifically, the wet etching is conducted to
form a shallow trench and the dry etching is conducted to make the trench
deeper. The shallow trench corresponds to the end of a tip. That dry
etching is a kind of deep trench etching method implemented by reactive ion
etching (RIE) that is called the Bosh Process.

After the first protective pattern 112 is removed, a seed layer 114 is

formed on the opening 113 and the sacrificial substrate 110 by means of a
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As illustrated in FIG Il (b), using the first

protective pattern 112 as an etching mask, a wet
weet@hiongeng process and a dry etchingi ng proceBGI/KR2005/003549

sequentially conducted to form openings 113 in the

sacrificial substrate 110. The opening 113 correspond

to a tip part,,of a pred rm ped-shaped.verticalt.ype
sputterip@ Grqeds oy hrtaRo By ELGLILG 3¢ Secq {8 s Ta it hage of
i s conducted to forma shallow trench and the dry
copper dfahi Agdi §eEGHd @St the tseefarE @ Hathsednent qUlapi@e, pragess. A
shal l ow trench corresponds to the end of a tip. That
photoredist istddporjtéd theldomdtooh pedptdarneimeld dtickhess. neAmoexposing
i npl enented by reactive ion etching (RIE) that is

processCahd @ddePeloPARE FRees are A €orhb@ tbi foiim Rr fdRALd Peotective
pattern 112 is renoved, a seed layer 114 is fornmed on

pattern gggnlg&’@?fg;g &]Jatjc%rﬁ.”@f 5 B RPBAHT bE ?iﬁhsﬁ%@é& ErgtIfInGl élq éﬁ)(.

ering process as illustrate

L1 (c). Th eed e 4 is de.of co r .
8ot Slustated SR RIR oL &)e 2ottty SRPRY whiktiaTys e
. photoresjst is deposited thereon to a predetern ned
opening hl Ik riawk .2 ARasgpcipegefr br ety sggorddpielcspivegpattern 115,
process are perforned to forma second protective
where patseedn 14g&r hbhi4 nip afopateder n Aof planfarkediqgrar procass, such as
illustrated in FIG |1(d). As illustrated in FIG

chemichl ifdchahi6NPutishies TENP) NElchbiagk, fandl grihldén@pRNpeformed
113 and a space, exposed by the second protective

to forng%t h%d‘et% inbiSIR gglsﬁ dg%ﬁy%d ]éli%rggf{e?mﬁgﬁlgd-ﬂ ped fixed

["Tahari zati on proc u as che ani ca

ol j shi ( . et chback nd. gri ndi nqg, ,i s.perfor nmed

part a 32}S PRS- pr LOBHEIRHIEN: ShAPEAI PB-paRe tifcliged Part fhay be
predet er m ned- shaped fi xed part a single quty. The .

done byormaensnobf onpe selgstepdr froghdihh e2tqupe dotislingy opeplating,
done by neans of one selected fromthe group

chemicabmapet idepositiph {TVID), and physical vapor deposition (PVD).

A support beam should be formed following the formation of the tip
part and the fixed part. As described above, the support beam includes at
least two elastic parts. Preferably, the number of the elastic parts is two to
four.

The formation of the support beam is now described below.

As illustrated in FIG. 11(f), a second protective pattern 121 is formed
on the fixed part and the second protective pattern 115. A conductive metal
material fills a space offered by the third protective pattern 121 to form a
first vertical part 130 that is a portion of each elastic part. Following the
formation of the first vertical part 130, the second protective pattern 115 and
the third protective pattern 121 are removed by means of a wet etching using

a chemical such as sodium hydroxide, as illustrated in FIG. 11(g).
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chem cal vapor deposition (CVD), and physical vapor
deposition (PVD). A support beam shoul d be forned

wo edobowdsey t he formation of the tip part and tPET/KR2@d/003549
part. As described above, the support beamincludes at
| east two elastic parts. Preferably, the nunber of the

| ast i art.s st to faur. The fqrmati of ~t he
&S ppsiraned iy BTG 1008 & Pt wiross, Taxgr 15 fagited o the
FIG |I1(f), a second protective pattern 121 is forned
space viere Haer sseandarotesdve matieanohd mngk tae ithudoareteckive 121
115. A conductive netal material fills a space offered
pattern hye tremotvieidr d Phet Bcdti suppmat flayer 121 isaof serveaas iarsted layer
vertical part 130 that is a portion of each elastic

for forRdhg. aF@irkevhoizoRealf Parati4n @f 4 habdeqailenyepidceds. The
part 130, the second protective pattern 115 and the

1 hi 0 [ t 1 f
formatiG 8, BEP YRG! P B 131 Sy SRR OTEAER i Pone
illustrated in FIG | . AS ] strat {n G_ . .
seleoted Fra (5§t cofisbine PEYHAS,CNDT SRREVR" Fiyn in this
space where the second protective pattern 115 and the
case, a pnaripridoacpracess? sughtaseGMEr stelehanledand grinding, is also
support layer 131 is to serve as a seed |layer for

perfornfedr ta fimadly ifosm adifstapplorpdayerli®li n Bhedbségupport layer
process. The formation of the first support layer 131

131 ma{® PRJSOSEcBYpBRaCs)of one sel ected fromthe group
consi sting ofp‘gl at@icngj, CvD, and PVD. Even in this

%%Zﬁlus"i‘r LANAY Fial ilqgi)p 20 th &ﬁtﬂg t?vrs]% %tefrgﬁ fni‘%"fg Kormed

grinding, is also’pertor

on the et s Rdaet AT, B I Spdeq A pEURBOL ok PNBFiabRtal par
I1(i), a fourth Frotective attern 132 is forned

140. A conductive metal material fills the space offered by the fourth

protective pattern 132 to form a first horizontal part 140 illustrated in FIG.
11(3).

As illustrated in FIG. 11(j), a fifth protective pattern 141 is formed on
the fourth protective pattern 132 and the first horizontal part 140 to offer a
space for forming a second vertical part 150 in a subsequent process. A
conductive metal material fills the space offered by the fifth protective
pattern 141 to form a second vertical part 150. Following the formation of
the second vertical part 150, the fourth protective pattern 132 and the fifth
protective pattern 141 are removed by means of a wet etching using a
chemical such as sodium hydroxide.

As illustrated in FIG. 12(k), a second support layer 151 is formed at
the space where the fourth protective pattern 132 and the fifth protective

pattern 141 are removed. The second support layer 151 is to serve as a seed
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on the first support layer 131 to form a space

defining a first horizontal part 140. A conductive
woredoalo4asat erial fills the space offered by theP€DHERRID5/003549

protective pattern 132 to forma first horizontal part

140 illustrated in FIG HJ) . As illustrated in FIG

a fifth tective patt 141 i,s formed on t
layer fof Jrtnifig i tspfd B ot EL BRI i Braiiel M arBleit e The
part 140 to offer a space for form ng a se%on
formatigar of cthe ’é’rst ST qTh L%Y@ﬁb%é u’é\*’t‘ﬁ’ r?reoéi@él@ means of one
conductlve metal material fills the space offered by
selected ffieorhi thehggougt eonsiséingaof platiag,1 CVDf ench BVERcodiven in this
vertical part 150. Followi ng the formation of the

case, a yA6aeAdz¥A6h f@lceRd! kudhlas UMPf @uthbudk, cdedtdrieding, is also
pattern 132 and the fifth protectlve pattern 141 are

[ aTghe
perforn{dflTRY Tihifly, TEA o Hectn !ﬁ“% | fet 3302 TERRREAa support
se yer 151 is fornmed at the
layer liﬁgﬂ:@ Rﬁé?%g 3?9&? ot ective pattern 132 and the
fth prot ectlvedoattern 141 are renpved. The second
Mpﬁlﬁ&tmtaylem He. i Rdd asiyh agot@cglé@dpavérnfléﬂ s formed
formng a second horizontal part 160 in a subsequent

on the gEoonessuppkitg lapermadiloto offer mesfaaesdenppw at sdcayer hasizontal
may be done by neans of one selected fromthe group

part 1600NSA sddrtthc@fvePhaétahmatdial &G H‘i@spE&@rbﬁfélrdd‘llbg' the sixth
case, a planarization process, such as CW, etchback,

protect%d%&géﬁfj'lgg ol ﬁh%oiﬁfﬂcgﬁﬂﬁ%oh%lgﬁml 140 §8 gﬁrﬁted i FIG.

sec support Tayer e second support Tayer
12 may be nade of copper (Cu). As illustrated in FIG
(nﬂ'lz(l), a sixth protective pattern 152 is forned on the

second support er 151 to offer a,space defining a
E@é@wn@ofhezgmmp ion of the second horizontal part 160, a seventh

protective pattern 161 is formed on the sixth protective pattern 152 and the
second horizontal pattern 160 to offer a space for forming a third vertical
part 170 in a subsequent process. A conductive metal material fills the
space offered by the seventh protective pattern 161 to form a third vertical
part 170 illustrated in FIG. 12(n).

By means of the above process, a support beam is formed. The
support beam includes two to four elastic parts. Afterwards, a process is
performed to form a body at the top end of the support beam, which is now
described below.

Following the formation of the third vertical part 170, the sixth
protective pattern 152 and the seventh protective pattern 161 are removed by
means of a wet etching using a chemical such as sodium hydroxide. As

illustrated in FIG. 12(n), a third support layer 171 is formed on the space

12



part 160. A conductive netal material fills the space
of fered by the sixth protective pattern 152 to forma
W@ ewo/dbshori zontal part 160 illustrated in Fl GCURR2§05/003549
Fol l owi ng the formati on of the second horizontal part
160, a seventh protective pattern 161 is fornmed on the

{ { I
where G HPRLEENEG LS00 O GRR P paao
t 70 b t
MRS IR N R S
the seventh protective pattern 161 to forma third
formingyar biodal (par of 1HG, I1I2&B£))' dned swbsaquentoprocessy nbhpsthird

of the above process, a support beamis forned. The

support Sdpeert7deanm inmghlideger, which fvay ted istrhedplay traeans of one
Afterwards, a process is perfornmed to forma body at

t f C t
selected ﬁ%nﬁqge?l%u O(\:A«Iﬂlji’slel;s gle{i’lﬁ?gn CWDCOndPYPW Even 1é1 his

descri theformatlon of the thi
rtical..part 170 Si.X 2.

case, a i %59&&%6&% %%@.%EE“% §{°€h are e%f%hvlé j also
means of a wet et g using

performggdficofingdly nil@ﬁﬁpé CF aygaorﬁqlam %F ﬁappor‘f fn ayer
support layer 171 is fornmed on the spacevvhere t he

151 maygibet madeotfecopper av).ern 152 and the seventh
protective pattern 161 are renoved. The third support

AgyeNnudifatdd iho P16 ve26s), aaneeiplithy profemtivoorpatbgrna 172 is
body (30 of FIG 12(p)) in a subsequent process. The

formed LR fifb P@‘% gr[])o"f‘ﬁ/ yer/P71 ?toébﬂ'&t fﬁ'sp'a@}fet{eflﬂ‘ﬂigcbl veRY P30 of

rrred one selected fromthe group

ric. AR 4 DA i R B R ks

d di | s
eighth parrg)tectrl{lg pla[t] ernI 1372ato %orm a body 30 illustrated in FIG. 12(p).

As illustrated in FIG. 12(p), the eighth protective pattern 172 is
removed by means of a wet etching using a chemical such as sodium
peroxide. The first, second, and third support layers 131, 151, and 171 are
removed by means of a wet etching using a mixed chemical of acetic acid
(CH3COOH), hydrogen peroxide, and deionized water (DI water) to complete
a support 40 and a body 30.

As illustrated in FIG. 12(q), the body 30 illustrated in FIG. 12(p) is
bonded with a bump 20 coupled to an electric constituent 10. Finally, the
sacrificial substrate 110 is removed by means of a wet etching using a mixed
chemical of potassium hydroxide (KOH) and DI water. As a result, a tip
part is opened to manufacture a vertical-type electric contactor having a

predetermined shape.
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performed to finally forma third support layer 171
The third support |ayer 151 nmay be nade of copper
WO Bwp/046831 i | | ustrated in FIG 12(0), an ei ght hPCT/KR2005/003549
protective pattern 172 is formed on the third support
| ayer 171 to offer a space defining a body (30 of FIG
12(2%) A conductive netal materi al L Fjs t he s
@dVﬁytlewetmegﬁmtblrcopeetac\ﬁer Pt 1 shaped £lastis parts
body 30 illustrated i.n FI G é . As |IIustr?tedi
has beemd@scma(e&) 1n the feregringpiBbe fm@afspameémeri rtype electric
renoved by neans of a wet etching usin a chem ca
contactmscwiths dsiddientr gheapedi elestithearts meay bsetamicatgddby means of
support l|ayers 131, 151, and 171 are renoved by neans
the Sam@f&é‘ s\i\ﬁ‘ﬁleﬁt) Ghethddusd des@ibedatoseni cal of acetic acid
hydr ogen peroxi de, and dei oni zed water (D
mater) to conpl ete a support 40 and a body 30. As
illustrated in FIG 12(q), the body 30 illustrated in

onded with a bunp 20 coupled to an
Undusﬂg@ﬁ%pp% E%Bh'gﬂbtuent 10. Finally, the sacrificial

substrate 110 i s, renoved ans of a et chi

6§Pﬂ§dlélgrn’f§tefg‘ecﬁ]é‘?r‘(%‘é]|638f1 56t C HeRi oAl -hRE si?f&éw( R@ﬁﬁacfor a

and DI water. As a result, a tip part is opened to
reactiomfoudeagenemtad wéra tipapart \ipef&tastvelycdistribated o fiast elgetric

a predeterm ned shape. Wiile a vertical -type electric
devicesGoithaat Aanvdd of esbaredcel-api¢ elquaricscdachmen

descri bed in the foregoing enbodi ment, other

vertical -type electric contactors Mﬁth

di fferent-shaped el astic parts nay be fabricated by

nmeans of the same (or simlar) nethod as descri bed

above. [Industrial Applicability]
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According to the above-described vertical -type
el ectric contactor, a reaction force generated at a
wo eopase1 i s effectively distributed to test ePEDKR2@5/003549
devi ces without damage of the vertical-type electric
contactor.[CLAIMS] [Claim1] A vertical-type electric
tactor connected to a bunp of an electric
[CLAIN@%& actor, conprising: a support beam vertically
) onded with the bunp, in which at | east two elastic
[Claim t};]arts are spaced apart fromeach other; a fixed part
di sposed at the bottom end of the support beamfor )
Ai vénitpal Hey psuplesittic bearipcandc enn¢ gegdatior advwppsed aatelectric
the bottomend of the fixed part, the tip part and the
contactdd, xe@npekingei ng a single body. [Caim2] The
vertical -type electric contactor of claim1l1, further

£ Mot Mrand ?gﬂ%{cﬂﬂ? PHR Rt BB T %{)}gﬁ%hﬁt least

support beama aving the same shape as the
Claim3]l The vertical pe. &l ri.c contactor of
two ela%ﬂ%PM?, A%%Qaegeﬁf?p]aer%&% %aacgl §ﬁief¥ape of one sel ected
fromthe group cansisting of a hol] ow square_col umm, _a,
& 1% §é€?a¢h9p@éledrﬁ{t?‘§ BRI ioafﬁg\m sipsut ?ﬁf‘ma?gf fixing

solid triangular prism a hollow cylinder, and a solid
the suppyitibreien; apdl ai m 4]

a tip part disposed at the bottom end of the fixed part, the tip part and

the fixed part being a single body.

[Claim 2]
The vertical-type electric contactor of claim 1, further comprising:
a body disposed between the bump and the support beam and having

the same shape as the bump.

[Claim 3]

The vertical-type electric contactor of claim 2, wherein the body has
a shape of one selected from the group consisting of a hollow square column,
a solid square column, a hollow triangular prism, a solid triangular prism, a

hollow cylinder, and a solid cylinder.

[Claim 4]

The vertical-type electric contactor of claim 1, wherein each of the

15



The vertical -type electric contactor of claim1,
wherein each of theelastic parts is a reshaped part.

wQ ahoaiomsd] The vertical -type el ectric contact oPCDKR2005/003549
claim1, wherein each of the elastic part is ar
-shaped part. [Claim6] The vertical -type electric
_contact o::l of claim4, wherein the elastic parts are
elastic paptecisda at-slegpedparht erval s and arranged in a radial
~direction. [Caim7] The vertical-type electric
[Claim §bntactor of claim1, conprising a plurality of
support beans stacked. [Claim8] The vertical -type
EBheoterticabappacelectdt almacnor, of wiaiverl corheredi rgcheof the
fixed part di sposed between the support beans for

. fixing the .su rt beanms. [Claim9] The vertical-type
elastic parg &3 %i C'Fhé &%B?ﬂof claim1, wherein the tip part

conprises a plurality of tips disposed below the fixed
part to be arranged in a radial direction and spaced
) art fromone another. [Caim10] A nmethod of

[Claim gfgnuf acturing a vertical-type electric
contactorconnected to a bunp of an electric i
Ehastdrtisantty peoatadteicngontasten of elaimr & pherein the elastic
pattern on a sacrificial substrate; perform ng an

parts aretsphted apregadsy, intsivyls tahe drirasgedrinteecidiad dietdierm as
an

[Claim 7]
The vertical-type electric contactor of claim 1, comprising a plurality

of support beams stacked.

[Claim 8]
The vertical-type electric contactor of claim 7, further comprising:
a fixed part disposed between the support beams for fixing the

support beams.

[Claim 9]
The vertical-type electric contactor of claim 1, wherein the tip part
comprises a plurality of tips disposed below the fixed part to be arranged in

a radial direction and spaced apart from one another.

[Claim 10]

A method of manufacturing a vertical-type electric contactor
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etch mask, to form an opening on the sacrificial
substrate; renoving the first protective pattern;

wo eoomiomgg2an addi ti onal protective pattern to oPEBKR2005/003549
space; filling the opening and the space with a
conductive netal material to forma

redet er mi neg- shaped ti rt apd a . .
connecilsCh BHBAST ShEhaart Solihelt \dloprisingar ¢« ana tne
fixed part bei ng a,.single body; fornng a support beam
bormehe #ifisé s @ctlw@agt@m@fnt a gagrh{1eael pebsiratesast
two bent elastic part; form ng a predeterm ned-shaped
pedprovingren stgdpdogt poecsss, beimg tie finet poekechivienpatitern as an
bunp of the electric constituent; and renoving the

etch md#&&S tb floginddn Spealington tie @am@ﬁelatlrsexusmteﬁrt [Aaim
1f The net hod of cI aim 10, wherein filling the

POABY @ﬁ‘éiféfg g§E€§&1w Egtt%w conductive netal

mater y nean one selected fromthe
Qup. consi f atin em calecva position

Felfihe aﬂ&ﬂfsﬁt}g?léiwr%ep% T apferT I SRR PafE o m 12

The net hod of, cl ai V\,herel formpg the s ort

bl HRechepepering fiﬁg]rﬁ]hﬁgsfaa%?‘/ﬁ Br‘iﬁ‘é{j‘lqt%e &?‘ggmaf&ﬁwl to

the fixed part and the secondprotective pattern to
form a pirédeteamsped-shapied! fipgarhendpapee déteemddedyshapedt fixed part,

protective pattern with a conductive netal material to
the tip partnardl the SixedepaitCidingad kingle body;

forming a support beam on the fixed part, the support beam having at
least two bent elastic part;

forming a predetermined-shaped body on the support beam;

bonding the body with the bump of the electric constituent; and

removing the sacrificial substrate to expose the tip part.

[Claim 11]

The method of claim 10, wherein filling the opening and the space
with the conductive metal material is done by means of one selected from the
group consisting of plating, chemical vapor deposition (CVD), and physical

vapor deposition (PVD).

[Claim 12]

The method of claim 10, wherein forming the support beam
comprises:

forming a third protective pattern on the fixed part and the second
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renmovi ng the second and third protective pattern;

formng a first support |ayer at the space where the
wa@ewo/dbsand third protective pattern are renovRdI/KR2005/003549

formng a fourth protective pattern on the first

support layer to offer a space; filling the space

protectféffggﬁ%tg%in\%o ﬁ@feglfé)ﬁgégepr otective pattern with a

efial to forma first horizontal
art; formng a fi.fth protective pattern on the first,
BIlingo RSl SBFE AFkPrefebl obhe nillFdt BRI YRS Guith a
offer a space; filling the space offered by the fifth
conductivetraetal veatrrialetn foRmip firdorriticrl parket al  material to
forma second vertical part; renoving the fourth and

téthbhingg chesttvadpaid tried proteativegpattsac,ond support
| ayer at the space where the fourth and fifth

P«Sﬁﬁﬁ% hVArdaiSp O BiyRr @MY aPackorlerd theSotod and third
protective pattern on"the second support part to offer

protectﬁ,regﬁgtg%nvé{%(’g%@%vtelae space offered by the sixth

ermnwth a conductive nmetal material to

R N N RS S

the sixth protective pattern to offer a space; filling
a spacet he space offered by the seventh protective pattern

with a conductive nmetal material to forma third

YettihigCahe pepacd Ghefered 3py the fourth protective pattern with a
conductive metal material to form a first horizontal part;

forming a fifth protective pattern on the first horizontal part and the
fourth protective pattern to offer a space;

filling the space offered by the fifth protective pattern with a
conductive metal material to form a second vertical part;

removing the fourth and fifth protective patterns;

forming a second support layer at the space where the fourth and fifth
protective patterns are removed;

forming a sixth protective pattern on the second support part to offer
a space;

filling the space offered by the sixth protective pattern with a
conductive metal material to form a second horizontal part; and

forming a seventh protective pattern on the second horizontal part
and the sixth protective pattern to offer a space;

filling the space offered by the seventh protective pattern with a

conductive metal material to form a third vertical part.
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The nmet hod of claim 12, wherein formng the

pr edet er m ned- shaped body on the support beam
w@ompiaes: renovi ng the sixth and sevent h pr oPEL/KR2@5/003549

patterns; formng a third support |ayer at the space

where the sixth and seventh protective patterns are

renmoved; form ng an eighth protective pattern on the

third support layer to offer a space; and filling the

) ce offered by the eighth protective pattern with a
[Claim igiduct ive netal nmaterial .

The method of claim 12, wherein forming the predetermined-shaped
body on the support beam comprises:

removing the sixth and seventh protective patterns;

forming a third support layer at the space where the sixth and seventh
protective patterns are removed;

forming an eighth protective pattern on the third support layer to
offer a space; and

filling the space offered by the eighth protective pattern with a

conductive metal material.
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