WO 03/ 067650 PCT/ KRO2/ 02073 METHOD FOR MANUFACTURI NG ELECTRI C CONTACT
ELEMENT FOR TESTI NG ELECTRO DEVI CE AND ELECTRI C CONTACT ELEMENT THEREBY 5
TECHNI CALWBIoBlo&Y6Ihe present invention pertains to a net ho®CTacr02/02073

manuf acturing an electrical contact elenent used to test an electronic
device, and an electrical contact elenment nmanufactured thereby, and nore
particularly, the present 10 invention relates to a nethod for
manufacturing an electrical contact el enent capabl e of electrlcaI%
testing an el METBAPc BB CARYFAMETWRIBFoUEHECTRES COMERE T wikh-M ﬁ%

el ectronic device to see whether the electronic device is in a no

state or FOR, TERILENGeFIHAGTRA DEYALEC tAND 5 EGESHRIC nﬁﬁUEé&Tur%EMWg?eby
Further, the present invention relates to a nethod for manufacturing an
eIectricaTHEBEBdbt el enent capable of electrically testing an electronic
device by being increased in its physical force due to the presence of an
20 arnrest, to see whether the electronic device is in a normal state or
not, and an el ectrical contact elenment manufactured thereby. BACKGROUND
ART 255 GeBEEHNIEALy BIBED onductor chip is realized on a 1 MO 03/ 067650

PCT/ KRO2/ 02073 sem conduct or substrate b qy]enentlng a serjes o%
The present invention Bgrt ins a me e} or

manufacturing an electrical contact element used to test
an electrqnic device, and an electrical contact element
manufactured thereby, and more particularly, the present
10 invention relates to a method for manufacturing an
electrical contact element capable of electrically testing
an electronic device by being brought into contact with
the electronic device to see whether the electronic device
is in a normal state or not, and an electrical contact
15 element manufactured‘thereby.
| Further, the present invention relates to a method
for manufacturing an electrical contact element capable of
electrically testing an electronic device Dby being
increased in its physical force due to the presence of an
20 armrest, to see whether the electronic device is in a
normal state or'not, and an electrical contact element

manufactured thereby.

BACKGROUND ART

25 Generally, a semiconductor chip is realized on a



sem conduct or manufacturing processes including an oxidization process, a
di ffusi on process, an ion- inplantation process, an etching process, a

nmet al i zatwon3Beppscess, and so on. Chips fabricated on seRCEERIORWB
substrates are sorted into normal ones and defective ones through an
electrical die sorting (EDS) test. Then, only the nornmal chips are placed
under slicing and packaging processes. 10 At this tinme, in the EDS test,
an el ectrical contact elenent such as a probe card is brought into_.contact
wWith a pafiebnauserdronsuiosbrathi pbyo AFHAEHeRFERE af el¥dthTT gifgnal,
and then, by detecting an electric signal responsive to th ,qulied

el ectri ¢ sshdeandudtos possibfactlBing sePr@fesFas t helRP Y 1di n 3 nor mal
state or not. Also, in the case of a flat panel display device such as a
li qui d ceystalzadiisy ay ptloc@sswhi ch | Siffusfert ulsPIBEs npl fent +AY a
series of flat panel display device manufacturing processes, an electrical
20 cont agiyAleRitids prodghls,i Mo ebahiug\@I¢C%S©reéérﬁ%ﬁ@blzéBFPPon of
the flat panel display device to apply thereto an electric signal, and

then, sby fefeaid ngaam ebectonc Cignad febpdsites t ont hecmppPREdCEPECt i ¢
signal, it is confirmed whether the LCD panel is in a normal state or 25

EOt' g VWQ §3/1067650 PEI/ KBI2/LPG TR o Thessatlapaesr esehradiischhde devéFopnent s
o eelhrough an electrical die sorting (EDS) test. Then, only
the normal chips are placed under slicing and packaging
processes.
10 At this time, in the EDS test, an electrical contact
element such as a probe card is brought into contact with
a pad of a semiconductor chip to apply thereto an electric
signal, and then, by detecting an electric signal
responsive to the applied electric signal, it is possible
15 to see whether the chip is in a normal state or not.

Also, in the case of a flat panel display\device
such as a liquid crystal display (LCD) which is
manufactured by implementing a series of flat panel
aisplay device manufacturing processes, an electrical

20 contact element is brought into contact with a preselected
portion of the flat panel display device to apply thereto
an electric signal, and then, Dby detecting an electric
signal responsive to the applied electric signal, it is

confirmed whether the LCD panel is in a normal state or

25 not.



made in an effort to ensure that the conventional electrical contact

el ement used for testing nornmality of a sem conductor chip or a flat panel
di spl ay swoh3ae’éam LCD 5 and the |ike confornms to the rec@nt/KRoeeh78oward a
fine pitch in a highly integrated sem conductor device such as an 1G
DRAM has a rapid responding velocity to be used in a high frequency band,
possesses a sufficient strength not to beconme worn by repeated contact,
mai ntains a 10 predeterm ned contact resistance to have an_excel] ent

el ectric conduChieset ylapad hesseaschescianl OeFEl@maNts oppve been
characteristic. Specifically, researches and devel opnents have been_ nade
in an ef kerde t Grensame efiforpr ot | @msere pakhpdl eha s eanYRRtEPBELY | cal
contact element is mnimzed while the electrical contact elenent is

r epeat edley dartatight] i dvotacbnehenenict hiselde foigHlastiinegraredl sEM ednduct or
device, the electrical contact elenment has an excellent electric

conduct i Wi cadlidtigr pehipons of Flat upahélydosplevelseeh i @al 2aBohfACt

el enents can be sinultaneously brought into contact with a sem conductor
chip pad g4y suhéi qiiert | yonsetmsf Lantweredeinte scérte tovarshoan filAerl G 1,
in the conventional electrical contact elenent, a termnal of an

Formed e e e S0 hercon & predoterm nod ol rourt
pattern’éﬂ"ﬁéhﬁRkﬂkeha%Sa rapid responding velocity to be used in
a high frequency band, possesses a sufficient strength not
to become worn by repeated contact, maintains a
10 predetermined contact resistance to have an excellent
electric conductivity, and has a sufficient over-drive
(OD) characteristic.
Specificaliy, researches and developments have been
made in an effort to ensure that production of particles
15 on the electrical contact element is minimized while the
electrical contact element is repeatedly Dbrought into
contact with the highly integrated semiconductor device,
the electrical contact element has an excellent electric
conductivity, and tip portions of a plurality of
50 electrical contact elements can be simultaneously brought
into contact with a semiconductor chip pad to sufficiently
satisfy an over-drive scheme.
As shown in FIG. 1, in the conventional electrical
contact element, a terminal of an electronic component 10

55 such as a printed circuit board (PCB) having formed



connected with a post portion 12. The post portion 12 is connected with a
beam portion 14, and, in turn, the beam portion 14 is connected with a tip
portion IO 03/06%656 his time, the post portion 12, beam por PCOKR/0268d tip
portion 16 are individually provided and connected w th one w th another
by adhesive nmeans. The beam portion 14 has a bar-shaped configuration of a
constant width. In particular, the tip portion 16 has a pyram d- 10 shaped
configuration which is four-cornered and has a pointed end.. Thus,.the tip
portion thepbohhe epredetenninedt adtrcudltemiitesnr epBat &R rlrghtSint o
contact with a sem conductor chip pad by constant physical, force F while
15 havi ngoan@esiddedvidh chapasterattion tT2 applye apesks PaRtidt ebt ri€ signal
to the sem conductor chip and thereby confirm whether the sem conduct or
chip i s Bnackew®lwishate eramgbortbowevéd, tEelcobehtitdnalthe eBediical
contact elenment 20 has a problemin that, since the tip portion has the

poi nted distalorend, Mhi tenhbetédipwihoht Botipf poiricgl ekérical contact

el ement I's repeatedly brought into contact with the pad of the
senic?nductor gl B ibys censkantchephysétapoirdrion FL21 hbesip portien L4
.likely to pierce an 25 oxide filmformed on the pad and danage the pad, by

which 4 \P@ncﬁlﬂ)@@@igmi5R92é0Zﬁ&&vi@lu@&fl@ctpmirﬂemoamdoﬂonaﬁﬁﬁﬁdbut be
i ncrease en
Wwith one with another by adhesive means. The beam portion
14 has a bar-shaped configuration of a constant width.
In particular, the tip portion 16 has a pyramid-
10 shaped configuration which is four-cornered and has a
pointed end.
| Thus, the tip portion 16 of the electrical contact
element is repeatedly brought into contact with a
semiconductor chip pad by constant physical force F while
15 having a desired OD characteristic, to apply a constant
electric signal to the semiconductor chip and thereby
confirm whether the semiconductor chip is in a normal
state or not.
However, the conventional electrical contact element
20 has a problem in that, since the tip portion has the
pointed distal end, while the tip portion of the
electrical contact element is repeatedly brought into
contact with the pad of the semiconductor chip by constant
physical force F, the tip portion is likely to pierce an

55  oxide film formed on the pad and damage the pad, by which



i npl enenti ng subsequent sem conductor manufacturing processes such as a
w re bondi ng process, and the |ike. Further, due to the fact that the tip
porti on oWOtoh®67650 conventi onal el ectrical contact el enent PCI/KRizr7ed
several tines at its side, while the tip portion is brought into contact
with the pad of the sem conductor <chip, the tip portion is apt to becone
worn and produce particles by itself, which contam nate the highly 10

i nt egrated sem conductor chip. Al so, because the tip portion of the
electrical deftacivel epeoporis.athe ginied Rt aPeendncaegsitact'is ea
between the tip portion and the sem conductor chip pad cannot but, be
decr easedimphein¢éheinly elstis¢guennducsenicpndBtar r edii¢eyLa ,
while the electrical contact elenent nust be brought into contact with the

senm condusteceshep padhbys eonstmntbqidisicapréoess, Fand $8curldkene desired
OD characteristic, since the tip portion has a short length, 20 it is
difficult to propethyradpust ticheheD fizur dtiat | shectipThertion @fksdifie whil e
the plurality of electrical contact elenments are provided on a probe card
and ary anggdvehfidahilne @l ecedetealni reshizmit oueleberdusel she adgngisd i on

of the electrical contact element has a short length, it 25 is difficult to

properly agdi;ush1hetghts ohtthetpl ushdie, 5 Wi D8/ OFT650C RET/ RO @20 7135
el ectrical contact elenments in such a way as to acconplish
prought into contact with the pad of the semiconductor
chip, the tip portion is apt to become worn and produce
particles by itself, which contaminate the Thighly
10 integrated semiconductor chip.

Also, because the tip portion of the electrical
contact element has the pointed distal end, a contact area
between the tip portion and the semiconductor chip pad
cannot but be decreased, and thereby electric conductivity

15 is reduced.

Moreover, while the electrical contact element must
be brought into contact with the semiconductor chip pad by
constant physical force F to secure the desired OD
characteristic, since the tip portion has a short length,

20 it is difficult to properly adjust the OD characteristic.

That is to say, while the plurality of electrical
contact elements are provided on a probe card and arranged
to define a predetermined contour, because the tip portion

of the electrical contact element has a short length, it

o5 is difficult to properly adjust heights of the plural



the desired OD characteristic. The above-descri bed problens can al so be
caused by the devel opnent in structure or configuration of the tip 5
portion. Wamlyiesii p portions which initially have a tung®C&mKR02/02073
needl e- shaped configurati on have been devel oped to have a V-shaped or a
pyram d- shaped configuration. The pyram d- shaped tip portion has been
devel oped to have a truncated 10 pyram d-shaped configuration. The
tungsten needl e-shaped tip portion has a drawback in that, when_pojnting
t he di st @leritriofal heontact petementssilmc SUdistEaIvaEhE HoF At @ﬁ@oma.l&Sbs
manual ly carried out, reproducibility and productivity of the tip 15
portion ate idgsired. OBl sbardaeerdsthie fact that the pyranid-shaped and
truncated pyram d-shaped tip portions have angled corners, while the tip
portions are rapeatedbye-tesughbeidntpreoiohemst oaint ebads bef SERFedn@ct or
devices, the tip portions are likely to beconme worn on the corners. 20
Ther ef or eshd t deschepresar Yirt osteliceueeoror evovEigharphess ofofthae tédr ners.
As a consequence, as already aforenentioned above, when repeatedly

i npl egentgaetide, test for the plurality of electronic devices, due to the
presence of particles 25 produced on the pointed distal end and corners of
the tip 6 WO QRIRSTH50: BETHERE26820%B1gporiridnis 11y havaeeessaoyten

frequently wash the tip
needle-shaped configuration have been developed to have a
V-shaped or a pyramid-shaped configuration. The pyramid-
shaped tip portion has been developed to have a truncated
10 pyramid-shaped configuration.

The tungsten needle-shaped tip portion has a
drawback in that, when pointing the distal end of the tip
portion, since "distal end pointing work is manually
carried out, reproducibility and productivity of the tip

15 portion are impaired. Also, due to the fact that the
pyramid-shaped and truncated pyramid-shaped tip portions
have angled corners, while the tip portions are repeatedly
brought into contact with pads of semiconductor devices,
thé tip portions are likely to become worn on the corners.

20 Therefore, it is necessary to relieve or remove sharpness
of the corners.

As a consequence, as already aforementioned above,
when repeatedly implementing the test for the plurality of

electronic devices, due to the presence of particles

25 produced on the pointed distal end and corners of the tip



portions, as a result of which the test cannot be inplenmented in a quick
and continuous manner. Furthernore, while the recently devel oped high- 5

f r equencywOype6®wbect roni ¢ devices are significantly affe®eC&krRw/onoBse, as
the tip portion beconmes worn, a contact point cannot be uniformy forned,
and thereby, reliability of the test cannot but be degraded. For this
reason, it is required to inplenment the 10 test within a short period of
time to increase productivity. In addition, because the beag& ortion has
the bar-pshapedsgonticgulat i nacessacynnor preR@ReHteynt Rt o t%e't¥%cent
trend toward a fine pitch in a highly integrated 15 sem conductor .devi ce.

Al so, mﬁarw@n@,ecgs' cad comtatt efemehichs Bheughestht FaBRactPHith the
pad of the sem conductor chip by the constant physical force F, stress is
Conce”tr%h?@eh%d%é&”ﬂﬁﬂélqmﬂém andt benbéanpugorEn®eand t he beam portion
is likely to be broken. 20 Besides, due to a small connection area between

t he bean1port§9@ﬁw@iﬁdyé;i[wmmﬂéiohhemheacehéhm(ﬂﬁaﬂﬁkﬂpe@oh@%ﬁb‘elenent
is brought into contact with the sem conductor chip pad by the constant

S R, T e e et

Further, whidgdd LS Neeessarvad OtiklféCr’éﬁpe gdetion becomes worn, a
contact point cannot be uniformly formed, and thereby,
reliability of the test cannot but be degraded.

For this reason, it is required to implement the

10 test within a short period of time to increase
productivity.

In addition, because the beam portion has the bar-
shaped configuration, it cannot properly conform to the
recent trend toward a fine pitch in a highly integrated

15 semiconductor device. Also, when the electrical contact
element is brought into contact with the pad of the
semiconductor chip by the constant physical force F,
stress is concentrated to a certain point on the beam
portion and the beam portion is likely to be broken.

20 Besides, due to a small connection area between the
beam portion and the tip portion, when the electrical
contact element is brought into contact with the
semiconductor chip pad by the constant physical force F,

stress is concentrated to the connection area and the tip

25 portion is likely to be broken.



constant physical force F applied to the tip portion in conventional

el ectronic device testing equi pnent to the extent that the desired OD

char act erwetmme6ieso secured and 5 the oxide filmfornmed on tPhe/Riozaduct or
chip pad may be pierced, there is caused a problem due to various negative
factors owned by the conventional electrical contact elenent. Concretely
speaking, while, in order to increase the 10 constant physical force F, a
| ength of the beam portion should be shortened, if the length of fhe beam
portion is sh@urehed;, i twhislali fificuls tecRTVRYi skOt heRdESPPEd EB°
characteristic, and excessive stress may be locally applied to the beam
portion apshdtherebyhybechéanfqorei &h aplicd | tRelte othe HRIKeHR AlSo,
while it is required that the beam portion has predeterm ned elasticity,
as the | enpgiverctidmel bedmcipmortion deyisieor teabinge| e@eiBMePtoftq® héPseam
portion is decreased. 20 DI SCLOSURE OF | NVENTI ON Accordingly, the present

i nvent i onsshasnheenatrded deabrelf O dhmsutverifbipr dis epeCeEedr 8RRy i n
the related art, and an object of the present invention is to provide 25 a
met hog f orp,dmeswed @st £1 imgrarmeleety ittal seontatdweteoenchip PeA0BEYE PE50

PCT/ KRO2/ 02073 used to test an el ectronic device, which can overcone the
pierced, there is caused a problem due to various negative
factors owned by the conventional electrical contact
element.

Concretely speaking, while, in order to increase the

10 constant physical force F, a length of the beam portion
should be shortened, if the length of the beam portion is
shortened, it is difficult to accomplish the desired OD
characteristic, and excessive stress may be locally
applied to the beam portion and thereby the beam portion

15 is likely to be broken.

Also, while it is required that the beam portion has
predetermined elasticity, as the length of the Dbeam
portion is shortened, elasticity of the beam portion is
decreased.

20

DISCLOSURE OF INVENTION

Accordingly, the present invention has been made in
an effort to solve the problems occurring in the related
art, and an object of the present invention is to provide

25 a method for manufacturing an electrical contact element



probl em of the conventional art that, since a tip portion of the
conventional electrical contact elenent is cornered several tines at
si de, whiwe slerés6 p portion is 5 brought into contact w trCa/KRrRod/02(73a

sem conduct or chi p,

itself,

manuf acturing an el ectrical contact elenent used to test an elecﬁ oni c
devi ce, weicgh tzaneoveanord etheoprishldaivFe t hehéshv &/ AT et é

a tip portion of the conventional electrical contact elenent has a
girslalerenstt ehectonventndmetli vinly tRatp geter & dtdy, Pahb+8h

poi nt ed

its

the tip portion beconmes worn and produces particles by

and an electrical contact el enent manufactured thereby. Another
obj ect of the present inventionis to 10 provide a nethod for

£,

si nce

el ectrical contact element manufactured thereby. Another object of the

present iggveHd Qibriver©iopsdbvetlechrienfodohdadraifeiednr i Ay an

cont act

sem conductor” chi p by constant physi cal
an oxi de f

10

15

20

25

raegethi cal

el ement used to test an electronic device, which can 20 oyercone
the problemafat he ieeyentd onals astidehat whdilecethe t EpPpoPPFEACHF LfRe
conventional electrical contact elenent has a pointed distal end, while
the tkp RO | Sntbereatedty wiought patt cofont ssmigandeciad 6h1R/

tive proportion is increased
itself, and an electrical contact element manufactured

thereby.

Another object of the present invention is to
provide a method for manufacturing an electrical contact
element used to test an electronic device, which can
overcome the problem of the conventional art that, since a
tip portion of the conventional electrical contact element
has a pointed distal end, electric conductivity 1is
deteriorated, and an electrical contact element
manufactured thereby.

Another object of the present invention 1is to
provide a method for manufacturing an electrical contact
element used to test an electronic device, which can
overcome the problem of the conventional art that, since a
tip portion of the conventional electrical contact element
has a pointed distal end, while the tip portion 1is
repeatedly brought into contact with a pad of a
semiconductor chip by constant physical force, . the tip

portion pierces an oxide film formed on the pad and

force,, the tip 25 portion pierces

H'dé mcggr B9y 0ok Rashend wod MOa A/ GETEH0CPET /KROZIBRET 3 PYdamages
the pad and a defecti



when i npl ementi ng subsequent sem conductor manufacturing processes such as
a wre bonding process, and the like, and an electrical contact el enent
manuf act Wwed3nbmseby. 5 Anot her object of the present i nveaTiKRV2i020780
provi de a nmethod for manufacturing an electrical contact elenent used to
test an electronic device, in which a length of a tip portion is increased
to allow a desired OD characteristic to be easily acconplished, and an 10
el ectrical contact el ement manufactured thereby. Another, object of the

present iE¥ERkisONthE toad pandi de defrechbdef IARAKTFHRT urlith BAESFRET i cal
contact elerrent used to test an electronic device, which c

_ v an tgrggerly
conf or m (@ drhe; hgtenentrierd sabaeduanti neepl cehdes tPEqUNRREFA-BATHY

el ectronic device such as a highly integrated sem conductor chhg and an
el ectrical, LA sOLAMRM mamnfec t bordibherstsceInot REA dHjRct16f 7t he
present invention is- to provide a nethod for manufacturing an electrical

contact 20 I§Q%p§c9§ggalocbg$hcane&bﬁeﬁﬁnmand@w$t@¥e@mFEﬁr§§M'overcone
t he probl'em of the conventional art that, while a tip portion of the

conventional ehechnical septaet elfenehe o aspeat ethyebEdaght 18nt &Ccont act
W th pad of a sem conducCtor chip by constant physical force, stress is

= R s e
element used to test an electronic device, in which a
length of a tip portion is increased to allow a desired OD
characteristic to be easily accomplished, and an

10 electrical contact element manufactured thereby.

Another object of the present invention is to
provide a method for manufacturing an electrical contact
element used to test an electronic device, which can
properly conform to the recent trend toward a fine pitch

15 required in an electronic device such as a highly
integrated semiconductor chip, and an electrical contact
element manufactured thereby.

Another object of the present invention is = to
@rovide a method for manufacturing an electrical contact

20 element used to test an electronic device, which can
overcome the problem of the conventional art that, while a
tip portion of the conventional electrical contact element
is .repeatedly brought into contact with a pad of a
semiconductor chip by constant physical force, stress is

o5 concentrated to a certain point on the beam portion and

10



el ement manufactured thereby. Another object of the present invention is to
provide a nethod for manufacturing an electrical contact 5 elenent used to
test an eweaBmnemsc device, which can overcone the probl emPefi/KRve/02073
conventional art that, due to a small connection area between a beam
portion and a tip portion of the conventional electrical contact elenent,
when the electrical contact elenent is brought into 10 contact with a pad
of a sem conductor chip by constant physical force, stress is concgntrated
to the sgﬁlé pEARNESS HeoAr eds akbdien t | pngor ehoreleChEbkan, GAAtAN

el ectrical contact el ement manufactured thereby. Another object of the

present i ARt Mdsuta-tdbedr eiedebg.met hod for manufacturing an
el ectrical contact elenment used to test an el ectronic device, which has

i mproved reprodyeithidd t oy ddi r espectheo areeamtpoririventhtem aléiptPortion
t hereof, and an electrical contact elenment manufactured thereby. 20 Stil
anot her %@oqpfd@f Lt e UiRsenbri RkeRifaatising apr elictd wiert hegntart

manuf act dring an el ectrical contact elenent used to test an electronic

devi cg, ich can i gize (darmagarby epactironds adevicreat cds for #88 on a
pad gf & f?@g éﬁ%kﬁas atip portion of an increased contact 25 area,

L e L e S et e et v e
a small connection area between a beam portion and a tip
portion of the conventional electrical contact element,
when the electrical contact element is brought into

10 contact with a pad of a semiconductor chip by constant
physical force, stress is concentrated to the small
connection area and the tip portion is broken, and an
electrical contact element manufactured thereby.

Another object of the present invention is to

15 provide a method for Hmngfacturing an electrical contact
element used to test an electronic device, which has
improved reproducibility with respect to a beam portion
and a tip portion thereof, and an electrical contact
element manufactured thereby.

20 Still another object of the present invention is to
provide a method for manufacturing an electrical contact
élement used to test an electronic device, which can
minimize damage by particles and scratches formed on a pad

of a device and has a tip portion of an increased contact

25 area, thereby improving productivity, and an electrical

11



Yet still another object of the present invention is to provide a nethod
for manufacturing an electrical contact elenent used to test an electronic
devi ce, wWDmb/0&766@N el ectrically test an el ectroni c devi c@ChKRIei0nGy3
increased in its physical force due to the presence of an arnrest, to see
whet her the electronic device is in a normal state or not, and an

el ectrical contact elenent nmanufactured thereby. 10 In order to achieve

t he above objects, according to one aspect of the present invention, there
i s provi dethtacinet hadefor neanfaatugredngherediyect ri cal contact el enent used
to test an electronic device, by defining, on a sacrificial substrate, a
trench in whiclyet tdipi pbranohhes ¢bjeotbeff dheedrésent ngnuepPEsPBctSve film
pattern in a manner such that the protective filmpattern delimts _an
opened reag opidv ik Chaa heahwpor thoan it doingd and ehAFER1CaL
communi cated with the trench, filling a conductive material into the

opened regignacandleeep ngsd tbe teadr i dn cehkctulostircat@eahee t hehpcht ecti ve
filmpattern to formthe electrical contact el enent having the tip

portign angh t hey beam pantiyontetsite net hed exonprnsi ngdehecest by obeing
conducting one or nore tines, after defining the trench, anisotropic

etching iydhe;5£8neh RS & vay B6r28 Haei ner edse prdephheobft @@ trench
and round an 1nner 12 WO 03/067650 PCT/ KR0O2/02073 surface of the trench.

armrest, to see whether the electronic device is in a
normal state or not, and an electrical contact element
manufactufed thereby.

10 In order to achieve the above objects, according to
one aspect of the present invention, there 1s provided a
method for manufacturing an electrical contact element
used to test an electronic device, by defining, on a
sacrificial substrate, a trench in which a tip portion is

15 to be formed, forming a protective film pattern in a
manner such that the protective film pattern delimits an
opened region in which a beam portion is to be formed and
which is communicated with the trench, filling a
- conductive material into the opened region, and removing

20 the sacrificial substrate and the protective film pattern
to form the electrical contact element having the tip
portion and the beam portion, the method comprising the
step of: conducting one or more times, after defining the
trench, anisotropic etching in the trench in such a way as

o5 to increase a depth of the trench and round an inner

12



Accordi ng to another aspect of the present invention, the step of
conducting one or nore tinmes anisotropic etching in the trench in such a
way as towb osnetsase a depth of the trench and round an i megrKrnotEse of
the trench is inplenented by a reactive ion etching (RIE) process.
Accordi ng to another aspect of the present invention, the beam portion has
a nulti-stepped 10 configuration which conprises a first bar-shaped part
connected with the tip portion, a second bar-shaped part connected with
the firstgpaddcansf have ngrenehdt h greater than the first part, and a third
bar - shaped part connected wth the second part and having a w dth greater
than the 15 segepdrerntg Altcer naniotéley, thePeeam poiti oihRas Bre$PBragged
configuration which conprises a first bar-shaped part connected with the
tip portiQier secondie gzagged opartonducetngd @heh Phe FPIrst pareSand

zi gzagged one or nore tines, and a third bar-shaped part connected with
the 20 sgcond Riptc AGCMIQIgino et hereragpetn ofuche ZpresEntas i kention,
a distal end of the tip portion has a truncated polygonal pyram d-shaped
or a &ru §§5§@n§-aggﬁﬁﬂcxﬁcmﬁégvr@mtbnamﬁthrmnnbummeﬂndegtéur§ﬁ§e

surf ace. ternatively, a distal end of the tip portion has a 13 WO

03/ 067650, PCTHKROZL 03043 1 £ Ob ipilnbaped aonf bguraatoirve ttorm etghdag di st al
en
(RIE) process.
According to another aspect of the present
invention, the Dbeam portion has a multi-stepped
10 configuration which comprises a first bar—-shaped part
connected with the tip portion, a second bar-shaped part
connected with the first part and having é width greater
than the first part, and a third bar-shaped part connected
with the second part and having a width greater than the
15 second part. Alternatively, the Dbeam portion has a
zigzagged configuration which comprises a first bar-shaped
part connected with the tip portion, a second zigzagged
part connected with the first part and zigzagged one oOr
more times, and a third bar-shaped part connected with the
20 second part.
According to another aspect of the ©present
invention, a distal end of the tip portion has a truncated
polygonal pyramid-shaped or a truncated cone-shaped

configuration with a rounded distal end surface.

o5 Alternatively, a distal end of the tip portion has a
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surface, and a projection is forned around a proximal end of the tip
portion. According to another aspect of the present 5 invention, there is
provi ded woOmbbmwao f or manufacturing an electrical contactrCelkRmOL078sed to
test an electronic device, by defining, on a sacrificial substrate, a

trench in which a tip portionis to be forned, formng a first protective
filmpattern in a manner such that the first 10 protective filmpattern

delimts a first opened region in which a beamportion is, to ﬁg formed and
whi ch i scotonmtaiheateetl widnf itheratrieoreh, with | ihg BPWRRMActF+eta t¥fal into
the first opened region, and renoving the sacrificial substrate and the
first prayeeticee fardn d5ppateetnono ifsorfnumed epternfcdl RIHHAQ! eFRfrent
having the tip portion and the beam portion, the nmethod conprising the
steps of preepduetignpeoneiat. nore tines, after defining the trench,
ani sotropic etching in the trench in such a way as to increase a depth of
the trench andprewrdiany 20tionneanstihkace ebpekE trefich; thel | i pEesRBL
conductive material into the first opened region of a predeterm ned
thi ckgess delitiided onetdei saprbideal asmestont by narufaCEeripgopBet i ve
| ayer, to formthe tip portion and the beam portion, and then flattening
an upper eSiLéTr e of R ddt stelreemanit anisqet odiect tebar meng alsetsnnLc

|

protective m 14 WO 03/ 067650 PCT/ KR02/ 02073 pattern on the first
resul tanty producty, hayrgnyRder ¢iéa sacrificial substrate, a trench
in which a tip portion is to be formed, forming a first
protective film pattern in a manner such that the first

10 protective film pattern delimits a first opened region in
which a beam portion 1s to be formed and which 1is
communicated with the trench, filling a conductive
material into the first opened region, and removing the
sacrificial substrate and the first protective film

15 pattern to form the electrical contact element having the

tip portion and the beam portion, the method comprising

the steps of: conducting one or more times, after defining

the trench, anisotropic etching in the trench in such a

way as to increase a depth of the trench and round an

20 inner surface of the trench; filling the conductive
material into the first opened region of a predetermined
thickness delimited on the sacrificial substrate by the

first protective layer, to form the tip portion and the

beam portion, and then flattening an upper surface of a

o5 first resultant product; forming a second protective film

14



the flattening step, in a manner such that the second protective film
pattern delimts a second opened region in which an arnrest is to be
formed, awpaseetssi o the trench 5 in which the tip porti onPCI/KR2l02078 0r ned;
filling the conductive material into the second opened region of a
predeterm ned thickness delimted on the first resultant product by the
second protective layer, to formthe arnrest, and then flattening an upper
surface of a second 10 resultant product; and renoving the second
protectipattilm at tewen, firsst yEotldanyeprodwdFat VAN P12 al
substrate to conplete the electrical contact elenent having the ti
portion, theanF peFténingndsiaeny esm  Acouamh®y tBi@hotthat a§}3@cts%ﬁ‘3orﬂﬁe
present 15 invention, a distal end of the tip portion has a truncated

pol ygonal, rpyastiidres eited, pat t encdé bilmt bre as bapedbrorened| LRsH Shapd
configuration with a rounded distal end surface, and a projection js

formed aw&% 3 Pr 9¥ineBktend ©f bbe formengr tadrcot Atsoridiggt ¥enahot her

aspect of the present invention, there is provided an electrical contact

el emept jusegignt aste akig) epbrenba deyi te, benpidmied: £i3ddmg pbhei on

having a nulti-stepped configuration which conprises a first bar-shaped

part, a %%gl%%ﬂ;e— shapedi25. pantocarmectedond hopkeet rsegpant afhdahavi ng
3/

a wdth 067650 PCT/ KR0O2/ 02073 greater than the first part, and a

third ba%f%&@%é&ﬁ%ﬂéd thickness delimited on the first resultant
product by the second protective layer, to form the
armrest, and then flattening an ﬁpper surface of a second

10 resultant product; and removing the second protective film
pattern, first protective film pattern and sacrificial
substrate to complete the electrical contact element
having the tip portion, beam portion and armrest.

According to another aspect of the present

15 invention, a distal end of the tip portion has a truncated
polygonal pyramid-shaped, a truncated cone-shaped or a
column-shaped configuration with a rounded distal end
surface, and a projection is formed around a proximal end
of the tip portion.

20 According to another aspect of the present
invention, there is provided an electrical contact element
used to test an electronic device, comprising: a beam
portion having a multi-stepped configuration which
comprises a first bar-shaped part, a second bar-shaped

25 part connected with the first part and having a width

15



connected at one thereof with the second part and having a wdth greater
than the second part, the third part being connected at the other end

t her eof vWwOh3@67660 ectroni c 5 conponent, through a bunp; aPCT&RIR/0EBi ned on
a sacrificial substrate at a position corresponding to a free end of the
first part of the beam portion, by conducting one or nore tines a first
isotropic etching process using a first protective filmpattern as an 10
etching mask, in a manner such that a bottom surface of the trench is
rounded;g@@@ﬁéﬂith@@rthenﬂﬂrstxmayt,a@@@ﬂ&mthafde@aﬁﬂﬁhﬁﬁﬁﬁtH@rFirst
protective film pattern, a second protective filmpattern on the

sacri fi cicanrsihsdd atte, orié | thageafcondic tthee semasd Harht andshakengdr @nch
flattening an upper surface of a resultant product, renoving the,

sacrifi cialgtgubgisat 6ranthanhecisecoadonpr gleatt,i vehei [tinipat teant bpehes
etching. According to another aspect of the present invention, there is
provi ded g Rl@cdd i Gal €emat asthekenend - 2nesefl i tthes nanebeecrPBAce
device, conprising: a beam portion having a zigzagged configuration which
conpr ises@nndiddist, Pacnshaped partbamppRecteed widhchn eledtitnaghi concomponent
t hrough a o&) , a second zigzagged part connected with the first part and
zi gzagge : %%gie ifPse and a thdsdtban- shapesspandingnnezted with
the 16 3%?%%%%% 50 5%%?%%02/02073 sé%%nd part; a trench defined on a

sacrificigl suhgtyal& the first part of the beam portion, Dby

conducting one or more times a first isotropic etching
process using a first protective film pattern as an
10 etching mask, in a manner such that a bottom surface of
the trench is rounded; and a tip portion formed by
applying, after removing the first protective film
pattern, a second protective film pattern on the
sacrificial substrate, filling a conductive material into
15 the trench, flattening an upper surface of a resultant
product, removing the sacrificial substrate and the second
protective film pattern by wet etching.
According to another aspect of the present
invention, there is provided an electrical contact element
20 used to test an electronic device, comprising: a beam
portion having a zigzagged configuration which comprises a
first bar-shaped part connected with an electronic
component through a bump, a second zigzagged part
connected with the first part and zigzagged one or more

25 times, and a third bar-shaped part connected with the

16



at a position corresponding to a free end of the third part of the beam
portion, by conducting one or nore tines a first isotropic etching process
usi ng a fwoB/oemst ective 5 filmpattern as an etchi ng maskPCTIKR/0EBRNEr
such that a bottom surface of the trench is rounded; and a tip portion
formed by applying, after renoving the first protective filmpattern, a
second protective filmpattern on the sacrificial substrate, filling a
conductive material into 10 the trench, flattening an upper surface of a
resul t antseqaretlusart empVimentthedsddnieti ciral as Sigstidticland FWeS5E8bRd
protective filmpattern by wet etching. According to another aspect of the
present Fmvgnigoyitinn cepduetsipogpddmgsotoopi cEreehiang ofé dheEBLirds
times, the trench has a truncated pol ygonal pyram d shaped, a truncated
cone- shapgd-1orof ERkUBRaghapat i ecthpncondubtansi dees @ agersf LERESt rench
sl oped. “According to another aspect of the present invention, a distal end
of the tip POFdi oNsHBEoP1E0kYAN N0 palaeet amingus afi vatworhtgcitdvivded
distal end surface, and first and second projections are formed around a
proxi gal ﬁrﬂ%oéagggrhi RPodt | @chAagondisky tin anotmaemens peach otheke 3pr esent
I nvention, the

an electﬁgﬁi
sacrificia

e is provided an el ectrical contact elenment 25 used to test
ey, £ 8 cEORRT kHieNGrehichl A N ABMAET F58nBCE/ KRD2L0ZTADN

o
§% strate forned, on a surface thereof, with a

formed by applying, after removing the first protective

film pattern, a second protective film pattern on the

sacrificial substrate, filling a conductive material into

10 the trench, flattening an upper surface of a resultant

product, removing the sacrificial substrate and the second

protective film pattern by wet etching.

According to another aspect of the present

invention, by conducting anisotropic etching one or more

15 times,

the trench has a truncated polygonal pyramid-

shaped, a truncated cone-shaped or a column-shaped

section, with a side surface of the trench sloped.

According to another aspect of +the present

invention, a distal end of the tip portion has a column-

20 shaped configuration with a rounded distal end surface,

and first and second projections are formed around a

proximal end of the tip portion.

According to another aspect of the present

invention, there is provided an electrical contact element

25 used

to test an electronic device, comprising: a

17



first photoresist of a predeterm ned thickness; a first opened region
defined by patterning the first photoresist, for allowng atip portionto
be fornmedwohaneion) a trench 5 for allowing the tip porti oRCIKRee/0bwysmed
therein by using a first photoresist pattern as an etching mask, the
trench wundergoing an ani sotropic etching process to round the tip

portion, the first photoresist pattern formed on the sacrificial substrate

bei ng renoved by asking; a zigzagged 10 beam portion zi gzagged one or nore
times angasanidimiest slosnestéyfornkilngpnt 8 §Upieds efrhﬁlﬁ%ﬂigm Hftkhels and
t hrough i npl enenting a chem cal vapor deposition@é?VD), physicgl vapor
deposi ti gn sRVIhetopkatishy @f oeessredetevntnedi Ve hekeeral Portthe
formation of the tip and beam 15 portions into a second opened region

del i mi t e dancd Seash @bBinedsbyt ppateeningn thiee Byt (PPEPTSEbSEr at e,
flattening an upper surface of a resultant product, and renoving the
second phoy,oresi sikimgt hetapamd e itd rico phoformsdstthentaidtn; 2 atpeBE por ti on
formed on a termnal 20 of an el ectronic conponent to have a bunp of a
predeter i ed; 18i £ n@nEhe0BRBC hoert ivrans fer frommettiingreinebPosLlparti on
with one end of the beam portion opposite to the other end of the beam
portion 0% 5{&@&? aﬁﬁ&é{:@éggt pb% themnmed ashertaimindienasky eshei sTEdCRed on
sur

an upper ce of a zigzagged part of the beam portion when the 18 WO
03/ 067650, PCT/ KR02L 0207311 $8eHIJi6 @k catibsy imtand ss reavredntly thet téechi ng.
portion, the first photoresist pattern formed on the
sacrificial substrate being removed by ashing; a zigzagged
10 beam portion zigzagged one or more times and an armrest
formed by filling, to a predetermined thickness and
through implementing a chemical vapor deposition (CVD),
physical vapor deposition (PVD) or plating process, a
conductive material for the formation of the tip and beam
15 portions into a second opened region delimited by a second
photoresist  pattern on the sacrificial  substrate,
flattening an upper surface of a resultant product, and
removing the second photoresist péttern and a third
photoresist pattern; a post portion formed on a terminal
>0 of an electronic component to have a bump of a
predetermined size; and connection means for connecting
the post portion with one end of the beam portion opposite
to the other end of the beam portion on which the armrest

is formed; wherein the armrest is formed on an upper

o5 surface of a zigzagged part of the beam portion when the

18



Accordi ng to another aspect of the present invention, there is provided an
el ectrical contact elenment wused to test an el ectronic device, conprising:
a 5 sacriwpasab7ésubstrate formed, on a surface thereof, WPCA/KR0202073t

phot oresi st of a predeterm ned thickness; a first opened region defined by
patterning the first photoresist, for allowing a tip portion to be forned
therein; a trench for allowing the tip portion to be fornmed therein by
using 10 a first photoresist pattern as an etching nask, the trench

under goi ggcanFamisat epist retiehiig proeeed b¥ vetngtehé™p portion, the
first photoresist pattern fornmed on the sacrificial substrate bein

renoved by ashipggordinggzagged ahehheport@@heﬁtgzdﬁéed18%% oIt ti mes
and an arnrest 15 forned by filling, to a predeterm ned thickness and
t hrough i ppbemeRid, NG herehen qatovaped depesertancaghysindact \E:]p%Pent
deposition or plating process, a conductive material for the formation of
the tip gadgbeam portdsans ant o el eseommic opeiesyd asegi oRCHPIIFHIED by?a
second photoresist 20 pattern on the sacrificial substrate, flattening an

upperg Sgg%&q%ﬂgié&réﬁ%&ﬁﬁﬁ%epi@ﬂﬂéd, and ar emnfawg tieseebndviBRofor esi st
pattern and a third photoresist pattern; a post portion forned on a

term nal of ﬁhSEBHs@B&%t coppeneptedot bamenadburtpl cfnaspr edet Bk KPhed
si ze; an connection means for connecting the post portion with one 19

XﬁhogﬁOfﬁgg%égjzéﬁggﬂQ%Qf?neﬁngyobakh%ﬂmim@[Mhéiﬁﬂr@@ppb@t@regigﬁ@ ot her
for allowing a tip portion to be fbrmed therein; a trench
for allowing the tip portion to be formed therein by using

10 a first photoresist pattern as an etching mask, the trench
undergoing an anisotropic etching process to round the tip
portion, the first photoresist pattern formed on the
sacrificial substrate being removed by ashing; a zigzagged
beam portion zigzagged one Or more times and an armrest

15 formed by filling, to a predetermined thickness and
through implementing a chemical vapor deposition, physical
vapor deposition or plating process, a conductive material
for the formation of the tip and beam portions into a
second opened region delimited by a second photoresist

20 pattern on the sacrificial substrate, flattening an upper
surface of a resultant product, and removing the second
photoresist pattern and a third photoresist pattern; a
post portion formed on a terminal of an electronic

component to have a bump of a predetermined size; and

25 connection means for connecting the post portion with one

19



beam portion on which the arnrest is forned; wherein, when the sacrificial
substrate is renoved by wet etching, arnrests are respectively fornmed on a
zi gzaggedwpase®who 5 t he zi gzagged beam portion and a surf &ce/KKo2me3

el ectronic conponent in a manner such that the arnrests are spaced apart
fromeach other by a predeterm ned di stance. According to another aspect of
the present invention, in the case that the beamportion is formed 10

with a zigzagged part zigzagged one or nore tines, the arnrest is_fornmed
bet ween B desifr adpOBBEIOMooT e ORbUTAEB6EOpAHE aRHNEE cEPeHond Ry
position on a surface of the electronic conponent. Accqrding to stil
anot her gspechpofildie qu eglench Wei avenessn st Ho e NG ¥ N8N the
beam portion in opposition to the tip portion. According to yet, stil
anot her aspect e itieresenibstimient iih, tdrowedr é8Y i ¥t orded bBPneen a

poi nt on the zigzagged part of the beam portion which point is nost 20

adj acent a?t?nzte}é%é i preoréd e @nivéhe dormecespondi ngiopedpefo®adit t Ré
surface o i

the el ectronic conponent. BRI EF DESCRI PTI ON OF THE DRAW NGS The
above:obj.gct sqi%zyggé@%eéﬁapukesoandnddmmm‘me 25f othe hel pEEEEREC
i nvention wl econe nore apparent after a 20 WO 03/067650 PCT/ KR0O2/ 02073
readi ng ngng{b%gﬂl oW Ny fehakkedidascthpti chavhenmrakss are c6RPGREL i on
Faw

with the ngs, 1 n which:
apart from each other by a predetermined distance.
According to another aspect of the present
invention, in the case that the beam portion is formed
10 with a zigzagged part zigzagged one or more times, the
armrest 1is formed between a desired position on the
zigzagged part and a corresponding position on a surface
of the electronic component.
According to still another aspect of the present
15 invention, the armrest is formed on the beam portion in
opposition to the tip portion.
According to yet still another aspect of the present
invention, the armrest is formed between a point on the
zigzagged part of the peam portion which point is most

20 adjacent to the tip portion and the a corresponding

position on the surface of the electronic component.

BRIEF DESCRIPTION OF THE DRAWINGS

The above objects, and other features and advantages

o5 of the present invention will become more apparent after a

20



FIG. la and | b are a cross-sectional view and a perspective view
illustrating the conventional electrical 5 contact elenent used to test an
el ectroniwodems®s) Fl Gs. 2 through 10b are cross-secti onalPCTiKRI2/02073

expl aining a nethod for manufacturing an electrical contact el enent used
to test an electronic device, in accordance with a first enbodi nent of the
present 10 invention; FIG 1lla is a plan view illustrating a beam portion
of the electrical contact elenment used to test an el ectronic devijce,

accor di ngetalithe Pf esbrt folkmwing; deitellieidh desarpPaao eren | H3€eRt i ng
anot her beam 15 portion of the electrical contact elenment used to test an
el ectroniig devijemctacmond vy tbet Heapriegent ionvénitdlon; FI Gs. 12 through 18b
are cross-sectional views explaining a nethod for manufacturing an

el ectrical comtraet. elgnenid uied avet estcansseteettdonaldeviiew, dhfl 28
accordance with a second enbodi nent of the present invention; FIGs. 19
through 25k M- 1GrRsSysent iianals tiemmg expé aiconveret imstdbdel eetrical

manuf actdring an electrical contact elenent used to test an electronic

devi cg, ity A% @ccor&dance whth aot hicsd embediwntomictdevpeesent 21 WO

03/ 067650 PCT/ KR02/02073 invention;, FIG 26 is a perspective view
ilTustrating agfidsSt 2 through 10b are cross—sectional views
explaining a method for manufacturing an electrical
contact element used to test an electronic device, in
accordance with a first embodiment of the present
10 invention;

FIG. lla is a plan view illustrating a beam portion
of the electrical contact element wused to test an
electronic device, according to the present invention;

FIG. 11b is a plan view illustrating another beam

15 portion of the electrical contact element used to test an
electronic device, according té the present invention;

FIGs. 12 through 18b are cross—sectional views
explaining a method for manufacturing an electrical
contact element used to test an electronic device, in

20 accordance with a second embodiment of the present
invention;

FIGs. 19 through 25b are cross-sectional views
explaining a method for manufacturing an electrical
contact element used to test an electronic device, in

55 accordance with a third embodiment of the present
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el ectrical contact el enent manufactured by the nethod for rmanufacturing an
el ectrical contact elenent used to test 5 an electronic device, in

accor dancwowsibrestihe first enbodi ment of the present i nveRCII&RO2B2E3 27 i s
a perspective viewillustrating a second electrical contact el enment

manuf actured by the nethod for nmanufacturing an electrical contact el enent
used to test 10 an electronic device, in accordance with the first

enbodi ment of the present invention; FIG 28 is a perspective view
illustratnegnaitdm;rd electrical contact el enent manufactured by the nethod
for manufacturing an electrical contact elenent_ used to test 1§_an

el ectroni ¢ devige,. i26 atsordapeespechivhe vievstilbapbapkenl && FhESpresent
invention; FIG 29 is a perspective viewillustrating a fourth _electrical
contact elemeitidEnNUEastacedechyprend merhoth¢oaredabif &1umelhed EP&ctri cal
contact elenment used to test 20 an el ectronic device, in accordance with
the firsipaerbediuEivig obnt ke quraseml i poatsictn; e RGNBOUSeda fer §58&t i ve
viewillustrating a fifth electrical contact el enment nmanufactured by the

met hogl fqp, rEnadesbHibngdarielesct rircal aconrdancel ensrith usdet oft &St 25 an
el ectroni c device, in accordance with the second 22 WO 03/067650

PCT/ KRO2/Q2073 m&ibodt nene phebbatpresenttionention; FIG 31 is a
perspective view illustrating a sixth

FIG. 27 is a perspective view illustrating a second

| electrical contact element manufactured by the  method for

manufacturing an electrical contact element used to test

10 an electronic device, in accordance with the first
embodiment of the present invention;

FIG. 28 is a perspective view illustrating a third
electrical contact element manufactured by the method for
manufacturing an electrical contact element used to test

15 an electronic device, in accordance with the first
embodiment of the present invention;

FIG. 29 is a perspective view illustrating a fourth
electrical contact element manufactured by the method for
manufacturing an electrical contact element used to test

20 an electronic device, 1in accordance with the first
embodiment of the present invention;

FIG. 30 is a perspective view illustrating a fifth
electrical contact element manufactured by the method for
manufacturing an electrical contact element used to test

25 an electronic device, in accordance with the second
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el ectrical contact el enent manufactured by the nethod for rmanufacturing an
el ectrical contact elenent used to test 5 an electronic device, in

accor dancwouwsibreshe second enbodi nent of the present inveowiKR2/087& 32 iS
a perspective viewillustrating a seventh electrical contact el enent

manuf actured by the nethod for nmanufacturing an electrical contact el enent
used to test 10 an el ectronic device, in accordance with the second

enbodi rent of the present invention, FIG 33 is a perspective view

i 11 ustratdnipdimeiighth tekeptreseat domeadtiadlement manufactured by the

met hod for rmanufacturing an electrical contact elenent used to test 15 an
el ectroni c devirges. i Bladeoraapeespethiviee Eeewnd L 1ewidd hgid %fsﬂﬁz r esent
invention; FIG 34 is a plan view exenplifying a | ayout of electrical
contact eljeumnt scasedoht algste maneahannfactizedc &Y deeor8ehgoto ke
present invention; 20 FIG 35 is a plan view exenplifying another |ayout
of el ect rjGakr£ephachgeleesl scusedal o doestacin el emensnitsedelPcéest
according to the present invention; FIG 36 is a graph depicting

di strisbuti,on of cstreasc apRhiiest,t 0 im barcadupeuceeanipbr t ithe oﬁ@ﬂﬂ@@
conventional 25 electrical contact elenent used to test an electronic 23

WO 03/ 06760 REALKROZAF020.23 priasarte; iritdat Binj s a graph depicting
di stribution of stress

FIG. 32 is a perspective view illustrating a seventh
electrical contact element manufactured by the method for
manufacturing an electrical contact element used to test

10 an electronic device, in accordance with the second
embodiment of the present invention;

FIG. 33 is a perspective view illustrating an eighth
electrical contact element manufactured by the method for
manufacturing an electrical contact element used to test

15 an electronic device, in accordance with the second
embodiment of the present invention;

FIG. 34 is a plan view exemplifying a layout of
electrical contact elements used to test an electronic
device, according to the present invention;

20 FIG. 35 is a plan view exemplifying another layout
of electrical contact elements used to test an electronic
device, according to the present invention;

FIG. 36 is a graph depicting distribution of stress

applied to a bar-shaped beam portion of the conventional

25 electrical contact element used to test an electronic
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applied to a zigzagged beam portion of the electrical contact el ement used
to test an electronic device, 5 according to the present invention; FIGs.
38a and 38b 0awe76&0 cr oss-sectional view and a perspecti vePgirgmoziokarst r at i ng
an electrical contact elenent used to test an electronic device, in
accordance wth a fourth enbodi nent of the present invention; 10 FIGs. 39a
and 39b are a cross-sectional view and a perspective viewillustrating an
el ectrical contact elenent used to test an electronic device, in
accordangeviwd;h a fifth enbodi mrent of the present invention; FlIGs. 40a and
40b are a cross-sectional view and a 15 perspective view illustrating an

el ectrical conFact 3 etend gzegh clewseturo efléstrahudigdy ik, SERESS
accordance wth a sixth enbodi ment of the present invention; FlGs._41(a)

t hr ough %ﬂi@ e tior aasver geaggeds-beatt ipmraiian e®s i thest eheFhgl6edm
portions of the 20 electrical contact elements shown in FIGs. 38a through
40b; Fl Ge.ofi2iett hrougheARi arsedr oss- seestonah viedwacteopiai nfAgL&enet hod
for manufacturing the electrical contact elenment used to test an

el ect soni é’c%ﬁ% SHOVRe BBekanfl Gaveddd cand 38b; 24 WD 03/ 067650
PCT/ KR0O2/ 02073 Gs. 43a through 43d are cross-sectional views explaining
a nethod for mgayfact yghngrides@bestei ealcross-sectional view and a
perspective view illustrating an electrical contact
element used to test an electronic device, in accordance
with a fourth embodiment of the present invention;

10 FIGs. 39%a and 3% are a cross—sectional view and a
perspective view illustrating an electrical contact
element used to test an electronic device, in accordance
with a fifth embodiment of the present invention;

FIGs. 40a and 40b are a cross—sectional viewAand a

15 perspective view illustrating an electrical contact
element used to test an electronic device, in accordance
with a sixth embodiment of the present invention;

FIGs. 41(a) through 41(f) are transverse Cross-—
sectional views illustrating beam portions of the

20 electrical contact elements shown in FIGs. 38a through
40b;

FIGs. 42a through 42i are cross-sectional views
explaining a method for manufacturing the electrical

contact element used to test an electronic device, shown

25 in FIGs. 38a and 38b;
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contact elenment used to test an el ectronic device, showmn in FIGs. 39a and
39b; 5 FIGs. 44a through 44d are cross-sectional views explaining a nethod
for manufwotoansme t he el ectrical contact el ement used toPC&SR02/02073

el ectronic device, shown in FIGs. 40a and 40b; FIG 45a is a graph
depicting results obtained by 10 sinulating distribution of stress applied
to a beam portion of the electrical contact elenent used to test an

el ectroni c device, according to the‘fresent invention; and FLG 45b is a
graph depi cti ngIGsul td3abtHirmiby 43d maLe i iFAFSTFEBELPBAof VaFHEss
applied to a beam 15 portion of the conventional electrical contac

el enent  digschimihest aanmetbotlr offior dewrsaPERANED BESCRPPFFENT
PREFERRED EMBODI MENTS Reference will now be nade in greater detail to a 20

pr ef er r edtaiodt mentmehtt hesédivent iterst aan efarptacsi AR Ces SPOWE r at ed
in the acconpanying draw ngs. Werever possible, the sane reference
nunmer al s w | F1de. used ahbr80phout the drawi ngs and the description to refer
to the sane or like parts. 25 FIGs. 2 through 10b are cross-sectional
viewsg 25 WO 067650 PCT/HRORUGR0784d exptai nEngsa-Aechdgnegr V1iews
manuf acturing an electrical contact elenment used to test an electronic
device, id.p,PgeRifAgNCE Witk hadf | risdr entradifeotuninghetheesefectrical
contact eleﬁent used to test an electronic device, shown
in FIGs. 40a and 40b;
FIG. 45a is a graph depicting results obtained by
10 simulating distribution of stress applied to a beam
portion of the electrical contact element used to test an
electronic device, according to the present invention; and
FIG. 45b is a graph depicting results obtained by
simulating distribution of stress applied to a Dbeam

15 portion of the conventional electrical contact element

used to test an electronic device.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Reference will now be made in greater detail to a
20 preferred embodiment of the invention, an example of which
is 4illustrated in the accompanying drawings. Wherever
possible, the same reference numerals will be used
throughout the drawings and the descriptioﬁ to refer to

the same or like parts.

25 FIGs. 2 through 10b are cross-sectional views

25



invention. 5 In the, nethod according to this enbodi nent of the present

i nvention, first, as showmn in FIG 2, a first protective film22 of a

pr edet er mvoad/ostssckness is formed on an entire surface ofrCa/kReo2d73ci al
substrate 20 nade of silicon having a fixed orientation such as (1 0 0).
The 10 first protective film22 conprises a thin filmsuch as a

phot oresi st and an oxide film At this tinme, the photoresist is fornmed by
a spin coating process in which the photoresist is poured onto fhe
sacrificiablsubstipt ea 2fevhbbe theer samandfa¢birshst Bdt e SkPFErIGRat ed,
and the 15 oxide filmis formed by the conventional thermal oxidation

process. -Jhedctascibawnt nuEkG 8o Hedmpkenealeagranishof6VitRogr ABhy
process which is well known in the art, a first protective filmpattern 24
havi ng a fidsigepanedyi2f regi opifsadt emiteliewnt s O&r midhe AtPTAFSTE ne,
the first protective filmpattern 24 conprising the photoresist is fornmed

by posi ti;0Ridg. 1 or£Xp0osi ng and devel oping a reticle having realized thereon
a circui€9battéf%, on the first protective film22. 25 Further, the first

protegtive fil ?npa{%gr hhedh SO MREES A8 ng2 6c MNOLB3/s0 63850 RGENKRIZY 0203  t he
oxide“filmis formed by coating the photoresist on the first protective

film22, prepgrnin n%e?ﬁcitcg{,eSifﬁtrsl%f%t t &N sHdweuUdm e¥asi ng, ared déweltopi ng
t he resul*tafnt product, an
protective film 22 of a predetermined thickness is formed
on an entire surface of a sacrificial substrate 20 made of
silicon having a fixed orientation such as (1 0 0). The
10 first protective film 22 comprises a thin film such as a
photoresist and an oxide film. At this time, the
photoresist is formed by a spin coating process in which
the photoresist is boured onto the sacrificial substrate
20 while the sacrificial substrate 20 is rotated, and the
15 oxide film is formed by the conventional thermal oxidation
process.

Then, as shown in FIG. 3, by implementing a
photolithography process which is well known in the art, a
first protective film pattern 24 having a first opened

20 region (not numbered) is formed.

At this time, the first protective film pattern 24
comprising the photoresist is formed by positioning,
exposing and developing a reticle having realized thereon

a circuit pattern, on the first protective film 22.

25 Further, the first protective film pattern 24 comprising
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i npl enenting a wet or dry etching process using the 5 photoresist pattern
as an etching mask. Then, as shown in FIG 4a, by inplenenting a first

et chi ng pwowaser6asi ng the first protective film pattern 22CTasgRoan298chi ng
mask, a trench in which a tip portionis to be forned is defined on the
sacrificial substrate 20. 10 At this tinme, the first etching process
conprises a wet etching process enploying a chemcal in which potassium
hydr oxi de (KOH) and deionized water are m xed at a predeterm ned ratio.
Wien i npligtendstinge t ielmeisefolineg Dy ceds ety i PlgOERESERSH OB tdhe
sacrificial substrate 15 20 having the fixed orientation is anisotropically
etched tmislef i peoBetténeh A a¥2 ngpacpruhogt & Ruvyebaal stpprdredshaped
or a truncated cone-shaped configuration. Further, as shown in FIG 4b, the
first etchhrguglpreoLsssingy andmpoieivee cp ey e hregubtonss ProMicdyi g 20
chem cal in which hydrogen fluoride (HF), nitric acid (HNG3) and acetic
acid ( mnafeingxed afed preddrgrmehedingt i proBesche LA St dHishg
process.enploying the chemcal, the sacrificial substrate 20 having the

fixedsorisntebie8:SHCRagselrh @D)ar etiduingpiasakly etched 25 to define a
trench 28 having a configuration of a colum, 27 WO 03/067650

PCT/ KRO2/ 02073 0%, exaMlifowrd $AUAITE .Cobaymbywiitp lerbe t ony s ar fficest
rounded. At this time, due to an isotropic etching
etching process using the first protective film pattern 24
as an etching mask, a trench in which a tip portion is to
be formed is defined on the sacrificial substrate 20.

10 At this time, the first etching process comprises a
wet etching process employing a chemical in which
potassium hydroxide (KOH) and deionized water are mixed at
a predetermined ratio. When implementing the wet etching
process employing the chemical, the sacrificial substrate

15 20 having the fixed orientation is anisotropically etched
to define a trench 26 having a truncated polygonal
pyramid-shaped or a truncated cone-shaped configuration.

Further, as shown in FIG. 4b, the first etching
process may comprise a wet etching process employing a

50 chemical in which hydrogen fluoride (HF), nitric acid
(HNO3) and acetic acid (CH3COOH) are mixed at a
predetermined ratio. By the wet etching process employing
the chemical, the sacrificial substrate 20 having the
fixed orientation such as (1 0 0) is isotropically etched

25 to define a trench 28 having a configuration of a column,
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characteristic of the chemcal, the sacrificial substrate 5 20 is also

et ched around an upper end of the first opened region and below the first
prot ect i weOfodlosriepmt t ern 24. Next, as shown in FIG 5a, theCTiKRR/OpI76t ective
film pattern 24 applied on the sacrificial substrate 20, which is defined
with the trench 26 of the truncated pol ygonal 10 pyram d-shaped or the
truncated cone-shaped configuration wth a side surface sloped, by the

first anisotropic etching process, is used as an etching nask.:%$ this

state, a-Seco i NgLpr 96essei scoipherentédhendl oPOFFE FAL ST ure in
whi ch S?%?ECM£%a§%gQCQ aaseg are mxed at a 15 preselected ratio. At this
time, the sgégad et ching process which is a kind of deep trench etching is
inplenen?%ﬁ y feactive ion etching (RE) which is called a Boiggﬁrocess.
By inpl enent hzgg tk@?ﬁgcortqngg,chi QELCPr Otess, aa deRItePPthe RFTHENEh 26
which is defi by e first etching process and_%as£;¥2$éﬁg££$€%
pol ygonal ram d-.s r e chlerdreat edclconsashaped f i's
hfp]l%ag&egr;h%%%,e%P tf’l@ ch s

i ncr easef pm and at the sanme tinme, a bottom surface of the

trench 26 is rounded, iPiiNG nugpist henddettaithe afieat tpRERRENCh 26
is 2B Ooéﬁbég%%b ?%%?ﬁé5§?82073 fugﬁﬁir etched to have the depth of 30

e Tonabart A st R PG Ll e e e gl e of

Next, as shown in FIG. 5a, the first protective film
ﬁattern 24 applied on the sacrificial substrate 20, which
is defined with the trench 26 of the truncated polygonal

10 pyramid-shaped or the truncated cone-shaped configuration
with a side surface slopéd, by the first anisotropic
etching process, 1s used as an etching mask. In this
state, a second etching process 1is implemented employing a
gas mixture in which SF¢, C4Fg and O, gases are mixed at a

15 preselected ratio.

At this time, the second etching process which 1s a
kind of deep trench etching is implemented by reactive ion
etching (RIE) which is called a Bosh process. By
implementing the second etching process, a depth of the

20 trench 26 which is defined by the first etching process
and has the truncated polygonal pyramid—shaped. or the
truncated cone-shaped configuration 1is increased to 30 pm
~ 500 um, and at the same time, a bottom surface of the
trench 26 is rounded.

25 Describing in further detail, after the trench 26 1s
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pol ygonal pyram d-shaped or the truncated cone-shaped 5 configuration is
decreased by a predeterm ned extent and the bottom surface of the trench
26 is rouwOedoctdsr e, it is to be noted that the second et ®dirngro2peaéess may
be i npl enmented one or nore tines. Also, as shown in FIG 5b, the first
protective film 10 pattern 24 applied on the sacrificial substrate 20,
which is defined with the trench 28 of the columm-shaped configuration
with the inner surface rounded, by the first etching praocess, .is used as
an et chi pgropsk. elbrhdd sto shave, thesdeptd etfchd hghupr GCEQQ iH&Yi Y éHent ed
enpl oying a 15 gas m xture in which SF6, CAF8 and 02 gases_are mxed at a
presel ect gdtrapie dtchbhg charadtesisdtondoét SFeng 35 ovRILeWRchthS a

ki nd of deep trench etching is inplemented by RIE which is called a Bosh
process. ; Byei-"PLemERidag dfhe tsecondteatathi B 20apriotesstha depitcatethe
trench 28 which is defined by the first etching process is increased to 30

pm - 500 qu oFhar efyeamidieshagach @8 i sheur themadmsbnesPremSaeBBEt om
surface Phe gbf i's rounded. Here, it is to be noted that the second etching

25 proce H Y ementRG gl Hyr e tpiedet8omided3/c08 7680 and
PCT/K%OZ%%E%??UH%hJéuccession, as shown in FIG 6a, after the first

protectiye filinnal taipr2dei §£1 eABVEdenahsecond prareiedve filmpattern 30
whi ch conmprises a photoresist of a preset

Here, it is to be noted that the second etching
process may be implemented one or more times.

Also, as shown in FIG. 5b, the first protective film

10 pattern 24 applied on the sacrificial substrate 20, which
is defined with the trench 28 of the column-shaped
configuration with the inner surface rounded, by the first
etching process, is used as an etching mask. In this
state, a second etching process is implemented employing a

15 gas mixture in which SFg, CiFg and O, gases are mixed at a
preselected ratio.

At this time, the second etching process which is a
kind of deep trench etching is implemented by RIE which is
called a Bosh process. By implementing the second etching

20 process, a depth of the trench 28 which is defined by the
first etching process 1s increased to 30 pm ~ 500 pm.
Therefore, the trench 28 is further deepened and a bottom
surface thereof is rounded.

Here, it is to be noted that the second etching

25 process may be implemented one or more times.
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t hi ckness and delimts a second opened region (not 5 nunbered) is formed on
the entire surface of the sacrificial substrate 20 which is defined with
the trencWo 0286w60 t he truncated pol ygonal pyram d-shaped @CTtKR®2/0207@ncat ed
cone-shaped configuration wth the bottom surface rounded, by the second
etching process. 10 Alternatively, as shown in FIG 6b, after the first
protective filmpattern 24 is renoved, a second protective filmpattern 31
whi ch conprises a photoresist of a preset thickness d delini%s a,second
opened regi on (Imotsuauebeied) BS BHOWY Hh FE@-eﬁPﬁréﬁgﬂﬁ?aE%eo 1FRE 15
sacrificial substrate 20 which is defined with the trench 28 of the

col unm- shapeecondé gt 3ni patiierh 24e sotmemaveasd faceSFeURIRICtEFHNE second
etching process. At this tine, the second protective filmpattern 3 is

for med” byficoatpagteexnpdd nduiartd cleer bpeagaaPhed gitfstictlesPst 2 PRESSEcond
protective filmpatterns 30 and 31 are forned to delimt the second opened
regi ons amidienesacr bhisci alelsiniists ate 26ecpnda ramfieed suERILRBL tReheam
portions are forned in the second opened regions and the second opened
regi ons angnseOREYUNi catsed fbthed heotr erdtees erbize amﬁﬁﬁﬁCQesﬁéctﬁﬂﬂ)h 30
WO 03/ 067650 PCT/ KRO2/ 02073 Thereafter, as shown in FIG 7a, after the

second proiest Fyeihil mupaitense 30 ishiohmd defilredactthi thal trsmdirate
20 and a conductive material 32 is filled into
26 of the truncated polygonal pyramid-shaped or the
truncated cone-shaped configuration with the Dbottom
surface rounded, by the second etching process.
10 Alternatively, as shown in FIG. 6b, after the first
protective film pattern 24 is removed, a second protective
film pattern 31 which comprises a photoresist of a preset
thickness and delimits a second opened region (not
numbered) is formed on the entire surface of the
15 sacrificial substrate 20 which is defined with the trench
28 of the column-shaped configuration with the bottom
surface rounded, by the second etching process.
At this time, the second protective film pattern 30
is formed Dby coating, exposing and developing a
20 photoresist. The second protective film patterns 30 and
31 are formed to delimit the second opened regions on the
Sacrificial substrate 20, in a manner such that the beam
portions are formed in the second opened regions and the

second opened regions are communicated with the trenches

25 26 and 28, respectively.
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t he second opened region by inplenenting a CvD, PVD or 5 plating process,
to have the preset thickness, an upper surface of a resultant product is
fl attenedwo odloewsmat i vely, as shown in FIG 7b, after a cecdmRrmR92073
material 34 is formed on the sacrificial substrate 20 which is formed with
the second protective filmpattern 10 31, to have the preset thickness, by
i npl ementing the CVD, PVD or plating process, an upper surface of a

resultant product is flattened. At this tine,,;%e c duct%ve material is
made of ni ckelThgresftere. amandhene upgpef LSur f e &%n g ssa?ccrc?rfcfci al
substrate 20 which is formed with the conductive nmaterjal can .be flattened
by cheni atoteethuai ¢allpobrsesg, N chBadkorBRen@hgtiet 82957+ si on,
as shown in FIG 8a, as the second protective filmpattern io (see FIG
7a) is resmvetratem2Roandeaussadustivire dnaferhalsaty i 7 cifal 18GhsiHel e 20
havi ng undergone the flattening process, the tip portion is farned in the
trench 26thad sdwrdavpemed one@bons Mor ABRLeMeNHAS eBortd peh¥d r¥gi on.
Alternatively, as shown in FIG 8b, as the second protective filmpattern
31 (see 251&tEng7Drocesenoved Haom the uppesesurFEcE ST heaN3 IR T

03/ 067650 PCT/ KR02/ 02073 sacrificial substrate 20 having undergone the

fl atteni ngurpaeeess,of he ti p pordilbrans f opmediuat t heisr endh-PBERRRA- t he

beam portion 38 is fornmed in the second opened region.
Alternatively, as shown in FIG. 7o, after a conductive
material 34 is formed on the sacrificial substrate 20
which is formed with the second protective film pattern
10 31, to have the preset thickness, by implementing the CVD,
PVD or plating process, an upper surface of a resultant
product is flattened. |
At this time, the conductive material is made of
nickel alloy, etc., and the upper surface of the
15 sacrificial substrate 20 which is formed with the
conductive material " can be flattened Dby chemical
mechanical polishing, etchback, grinding, etc.
In succession, as shown in FIG. 8a, as the second
protective film pattern 30 (see FIG. 7a) is removed from
20 the upper surface of the sacrificial substrate 20 having
undergone the flattening process, the tip portion is
formed in the trench 26 and the beam portion 36 is formed
in the second opened region. Alternatively, as shown in

FIG. 8b, as the second protective film pattern 31 (see

25 FIG. 7b) is removed from the upper surface of the
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At this time, the second protective filmpattern 31 5 (see FIG 7b) is
renmoved by inplenmenting a wet etching process enploying a chemcal or a
dry etchiwgopoewess such as aching, and the |ike. |In ord@cCTiKRpoper |y
conformto the recent trend toward a fine pitch, each of the beam portions
36 and 38 10 has, as shown in FIG 1l1la, a nulti-stepped configuration

whi ch conprises a first bar-shaped part 40 connected wth each of the tip

portions formed . in the trenches 26 and 28, a second bar-shape 42
connectedsﬁpﬁﬁfﬂﬁéaﬂir§FbEEF?%e4§N5ﬁﬁaﬁé99nd”%i%ﬁ%ﬁ%eg%%ﬁiéﬁg?ﬁgggiﬁ% first
part 40, and 15 a third bar-shaped part 44 connect with th ond .part
42 and haPregesswi dehe gitd® PO oLt RS sfé%%%dp&ﬁe%f ICEFESE e‘sﬁha‘g? t he
beam portions 36 and 38 may_have, as shown in FIG Ik?, a zugzqgged
conf i gur athen beRt Porekpr | 38s1a FPFERdpar- SREpEFTRIT CRFTONhEL TR wi t h
each 20 of the tip portions formed in the trenches 26,%pd 28, a seﬁind
zi gzagged part B8 ddvirectim@ewi thet ReqanGPHRAEECEEVeadd 7t RggRt ord or
nmore tines, and a third bar-shaped part 50. At this tine, the th%[d parts
40 and550 (sey bBIG25 Honnést ccempyedt by r BBPEERERE ifidh PorStonStEBLREd in
the 32 WO 03/067650 PCT/KR02/02073 trenches 26 and 28. Also, the second
zi gzagged prade s48 afipl onengi gzahguichéamrpsr Gh ST HERY dPBeFes anghelof
300-170", preferably of about 90. It is to be noted that
as ashing, and the like.
In order to properly conform to the recent trend
toward a fine pitch, each of the beam portions 36 and 38
10 has, as shown in FIG. 1lla, a multi-stepped configuration
which comprises a first bar-shaped part 40 connected with
each of the tip portions formed in the trenches 26 and 28,
a second bar-shaped part 42 connected with the first part
40 and having a width greater than the first part 40, and
15 a third bar-shaped part 44 connected with the second part
42 and having a width greater than the second part 42.
Also, each of the beam portions 36 and 38 may have,
as shown in FIG. 11b, a zigzagged configuration which
comprises a first bar-shaped part 46 connected with each
20 of the tip portions formed in the trenches 26 and 28, a
second zigzagged part 48 connected with the first part 46
and zigzagged one or more times, and a third bar-shaped
part 50.
At this time, the third parts 40 and 50 may be

o5 connected with the respective tip portions formed in the
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the second part 48 nmay be zigzagged one or nore tines. In 5 each of the
beam portions 36 and 38, a wwdth is decreased froma position of a bunp
toward t D 0ef6teh®e tip portion, so as to easily conform PETIKR®2/0278Nt
trend toward a fine pitch as in the nmulti-stepped configuration. In
succession, as shown in FIG 9a, the beamportion 10 36 fornmed on the
sacrificial substrate 20 which is defined wth the trench 26 of the
truncated pol ygonal pyram d- shaped or the truncated cone-sh qﬁg £

conf i gur Al LRyt b et hed s § omlsw f aces roemoied 3 JESANEEL &P Wt dh

el ectronrc conponent 60 having realized thereon a circuit ern, by 15

at
the mediym,of ;3 bueRdiP. ldernasiveoy, a8 shesn i Heat oHidife Bham
portion forng n the sacrificial substrate 20 which is defigﬁg W th

t he trenggog§7%h t efggégqy-éhaabdutoﬁﬂfgurétidﬁ\MqerrﬁP¥ﬁﬁt Surface
rounded I’s connedt w th an el ectronic conponent 64 20 having realized

t her eon %F%L;Sce%ué)tnacﬁg;%%g Ng g bmayhgemqiglzmgg@‘d orrInpr GBOTAt LERRS +t i B, the

beam por realized on the sacrificial substrgte 20 agd t he
el ectroni ¢ __conponent 41647y e3goanecBed ai Widsdthi ot AeFrease
respe%tiﬁ@%h é%:éﬁ%aﬁﬁgg' uch that, after the bunps 62 33 V[)g$/067650
PCT/ KRO2/ 02073 and. r |.agadbet wpenadt hnabea prie i bhe BET&AAN38 and
t he elecﬂﬁﬂﬁ?éiégﬂ%bﬁg% sgggagnd 4, the bunps 62 and 66 and the beam

portionsggf;ggdt§8egéﬁl%p%%ﬂ¥5ﬁﬁt@oeﬁﬁg recent trend toward a fine

pitch as in the multi-stepped configuration.
In succession, as shown in FIG. %a, the beam portion
10 36 formed on the sacrificial substrate 20 which is defined
with the trench 26 of the truncated polygonal pyramid-
shaped or the truncated cone-shaped configuration with the
pottom surface rounded is connected with an electronic
component 60 having realized thereon a circuit pattern, by
15 the medium of a bump 62. Alternatively, as shown in FIG.
9b, the beam portion 38 formed on the sacrificial
substrate 20 which is defined with the trench 28 of the
column -—shaped configuration with the Dbottom surface
rounded is connected with an electronic component 64
20 having realized thereon a circuit pattern, by the medium
of a bump 66.
At this time, the beam portions 36 and 38 realized
on the sacrificial substrate 20 and the electronic
components 60 and 64 are connected with each other,

o5 respectively, in a manner such that, after the bumps 62
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ot her by soldering, brazing, plating, a conductive 5 adhesive, etc.
Finally, as shown in FIG 10a, as the sacrificial substrate 20 which is
defi ned vwoh3pbmsarench 26 of the truncated pol ygonal pyPamiKRe0aped or
the truncated cone- shaped configuration with the bottom surface rounded is
10 renoved by wet etching, etc., the beamportion 36 can be freed to
conplete an electrical contact elenent 35 used to test the electronic

device. Alternatively, as showmmn in FIG 10b, as the sacrificigl %ggstrate

20 whi chhhs @6f bmred pleiddd thetweemchhegberm ROl -3RapBd SConfAtr at i on

with 15 the bottom surface rounded is renoved by wet EtChinf’@ etc t he
a

beam por¢j&ne38ctanriie: feamsbhentsmpletanchn64 el s&er AP ofy pde|Gfrent 39
used to test the electronic device. Hereafter, the electrical contact

el ement aﬁ& rf aekur edobyibhe B4 haddf 038 meme acoupileg arlBhe@3dtal
contact elenment used to test an electronic device in accordance with the

first en?eﬂggemb§ﬁ kBederesent birwehtdpn, pded it beam &eNIUGF B ti ons
of the electrical” contact element will be described in detail. 25 FIG 26

i's afpergﬁﬁggav% view illustrating a first 34 WO 03/067650 PCT/ KRO2/ 02073
el ectrical contaét element manufactured by the nethod for manufacturing an

g'cggﬁggﬁg'e &O?ﬁﬁﬁhﬁffﬁ% upednt 0i# €S G.anlehectaontbededawi figial
substrate 20 which is defined with the trench 26 of the
truncated polygonal pyramid-shaped or the truncated cone-
shaped configuration with the bottom surface rounded 1is
10 removed by wet etching, etc., the beam portion 36 can be
freed to complete an electrical contact element 35 used to
test the electronic device. Alternatively, as shown in
FIG. 10b, as the sacrificial substrate 20 which is defined
with the trench 28 of the column—-shaped configuration with
15 the bottom surface rounded is removed by wet etching,
etc., the beam portion 38 can be freed to complete an
electrical contact element 39 used to test the electronic
device.
Hereafter, the electrical contact element
20 manufactured by the method for manufacturing an electrical
contact element used to test an electronic device in
accordance with the first embodiment of the present
invention, and the beam and tip portions of the electrical
contact element will be described in detail.

25 FIG. 26 is a perspective view illustrating a first
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enbodi mrent of the present invention. 5 | i i
. n the first electrica
?Lsne?p used to test an electronic device, according to the prggg;?Ct
eleg?rBOQWO(a@GKbmwn in FIG 26, a term nal (not nunber edpPCoOKRIN/02073
realizeglfhg?gggnent 180 such as a printed circuit board (PCB) having
a predetermned circuit 10 pattern d i
of the beam portion of the electrical 208 are sonnccted.
. . contact elenent 106 are
with each other by the nedium of a bu i it
. _ _ _ np 102 and by virtue of i
Egrtlon éigbtfgcéhlgohtgetldmﬁmémmtmanafa@bﬁﬁ§@tkélé#%%tmﬁﬁ%oaa§%%ggl?ﬁe
amportion of. a nmulti-stepped configuration which conprises a first

bar - shapgd, pastrdiznga
; g éﬁm@ndcbaicahamamtqgntei@me@§mﬂ§g%dtaﬁF .
part 112 and having a width greater than the first part 112, anfsgh?h{:gSt

bar - shaped papt108iconnesteee
: Wi t bnt hecsexdedgsar tw1 akde 206 H&HH
wi dth greater than the second part 110. A freecgﬁd of the firsg partnglg of

the beanél%éﬁ- ﬂ@n i | i 1 o [ [ c S
b t! &f &@@@ﬂ&éé/ex@t@@t&@éxeﬁmt h atip portion 114 which i
> |
to be brought Into contact with a pad of a sem conductor chip by constant

physical forcer 2 8 rstth@ td dr asdli agoriideba
slamengneeeasd taseAs
03/ 067650 PCWY%%DQP%EO?S guadr angul ar pyram d-shaped configuration with a

{6750 ool B IRR 1S S5 ocf, bengEioly Lhe the paeseart AN ended
as shown in FIG. 26, a terminal (not numbered) of an
electronic component 100 such as a printed circuit board
(PCB) having realized thereon a predetermined circuit

10 pattern, and a third part 108 of the beam portion of the
eclectrical contact element 106 are connected with each
other by the medium of a bump 102 and by virtue of a
pbonding portion 104.

At this time, the electrical contact element 106 has

15 the beam portion of a multi-stepped configuration which
comprises a first pbar-shaped part 112, a second bar-shaped
part 110 connected with the first part 112 and having a
width greater than the first part 112, and a third bar-
shaped part 108 connected with the second part 110 and

20 having a width greater than the second part 110.

A free end of the first part 112 of the beam portion
is integrally connected with a tip portion 114 which is to
be brought into contact with a pad of a semiconductor chip
by constant physical force.

25 Here, the <tip portion 114 has a truncated
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characteristic. In this preferred enbodi i
. _ odi ment, the ti 5 porti
| ength of 100 pm Accordingly, due to the fact that Phe t?p pL??iéﬁ4 v

t he elecﬂwbaah«msmtact el enent 106 has the
configuration with the distal

114 is 10 repeatedly brought into contact with the pad of the

sem conductor chip, it
becom ng worn and producing particles by itself. Al so, due t

is possible to prevent the tip portion 114 f

114 of

guadr angul ar pgramodasitaped
end surface rounded, while the tip poPtion

rom

t he .f act

that t h%ﬁ&faﬁkg@Mrswmcﬂ#shalsedhe:cm@iwﬂbﬁnnw@% @ouﬁ&é&,almhi le

the tip
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ing process, and the like. Further, since the distal end su
2073 Dbetween the ti i
Bgﬁ?{dﬁgégﬁdﬁgglg?:Sﬁg%L%ggqggygEFmﬁisgéégogéiSﬁﬁEQSééggﬁha}
114 of the electrical contact element 106 has the
guadrangular pyramid-shaped configuration with the distal
end surface rounded, while the tip portion 114 is
repeatedly brought into contact with the pad of the
semiconductor chip, it 1is possible to prevent the tip

portion 114 from becoming worn and producing particles by

itself.

Also, due to the fact that the distal end surface of
the tip portion 114 is rounded, while the tip portion 114
of the electrical contact element 106 1is repeatedly
brought into contact with the pad of the semiconductor
chip by constant physical force, it is possible to prevent
the tip portion 114 from piercing an oxide film formed on
the pad and damage the pad, whereby 1t is possible to
prevent a defective proportion from being increased when
implementing subsequent semiconductor manufacturing
processes such as a wire bonding process, and the like.

Further, since the distal end surface of the tip

portion 114 1is rounded, as a contact area is increased
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500 pmand, in this preferred enbodinent, 100 m it is 5 possible to
easily adjust an OD characteristic. Mdireover, by the fact that the beam
portion oWotohee7680 ectri cal contact el ement 106 has the nulPCirAsroepped
configuration which conprises the first bar-shaped part 112 connected with
the tip portion 114, the second bar 10 shaped part 110 connected with the
first part 112 and having a wwdth greater than the first part 112, and the
third bar-shaped part 108 connected with the second part 110 and .having a

Wi dth greateiethahd heigpecpodt pant 10K, and ke p RSN LR Ro the
recent trend toward a 15 fine pitch in an electronic device such as a

hi ghl'y G%Q&egé?é@gr%%mdaﬁaﬂﬁﬂﬂviﬂyﬂdamLbéhbmpr§vﬁd-say, because the width
of the am portion is decreased fromthe third part 108 toward the first

part 112, as shown kB,ELGth34tip Roiraionylbd RosePedeniddl Honthd™
el ements 106 can be radially arrayed adjoining one with another to be

brought Lngaocg.ﬂf acﬁ;dwi iR tRipagraderafech aamodimentt ol 0dewge. 1t n'hi s
way, it is” possibleto conformto the recent trend toward a fine pitch in

an el ectroni ¢, device @Sy @ hkghhy ODt egnateterdSitsiani conduct or devi ce.
37 \/\056031?8%%?3%135% l?%%hl@goa?%j FIG 27 is a perspective viewillustrating
a second el ect h%%FV%QthS$ %hQHQQ&ﬁﬂBﬂMé@Ct%EGdMﬁMntperﬁépnodxﬁOkhe

ect

manuf act uring ical contact elenent used to test

electrical contact element 106 has the multi-stepped

configuration which comprises the first bar-shaped part

112 connected with the tip portion 114, the second bar-

10 shaped part 110 connected with the first part 112 and

having a width greater than the first part 112, and the

third bar-shaped part 108 connected with the second part

110 and having a width greater than the second part 110,

it is possible to conform to the recent trend toward a

15 fine pitch in an electronic device such as a highly
integrated semiconductor device.

| That is to say, Dbecause the width of the beam

portion is decreased from the third part 108 toward the

first part 112, as shown in FIG. 34, a plurality of

20 electrical contact elements 106 can be radially arrayed

adjoining one with another to be brought into contact with

a pad 300 of a semiconductor device. In this way, 1t 1is

possible to conform to the recent trend toward a fine

pitch in an electronic device such as a highly integrated

o5 semiconductor device.
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an el ectronic device, in accordance with the first 5 enbodi nent of the
present invention. The second el ectrical contact elenent 115 according to
the presewDoemdEi on is characterized in that, as shownPCA/KR0G0223F, the
tip portion 114 of the first electrical contact elenent 106 is repl aced
with a tip 10 portion 116 which is forned at a proximal end thereof with a
projection 118 and a distal end of a colum-shaped configuration with a

di stal end surface rounded. - Here, a length of the tip portion 116 is

extended to 3P - 250Q pra | peespectévat ivarevofi khuebrahardcferi®iqd 15 In
this preferred enbodinent, the tip portion 116 has a |ength of 100 pm
Accor di ngh ¥+ 94eat 0 ddie- d@ct el Batnthmapudjeedinad 128 the fesred aF¥Eind t he
proxi mal end of the tip portion 116 of the second electrical contact

el enent ﬂm%ﬁuf%ta@qw 0fh, 28 1ke tirieator komga et f edtemartt anfed By tHRSEi r st
el ectrical contact €l enent 106, when the tip portion 116 is brought into

contact with hheadf thevsescorductarcatiandy worndt arthephysi€aF force,
it is poSsible to disperse stress applied to the proxinmal end of the tip

portion 11 eMent -+ 88kt piREENEEBN116 from bei ng broken. 38 WO
03/06?658Hg8$ﬁ%ﬁ5%?0 073 ng. 28 is a perspective viewillustrating a

third el ectrical cqntagtyelenent-ipmnufanstised syetbatmettodatoprding
manuf acturing an electrical contact element used to test
to the present invention is characterized in that, as
shown in FIG. 27, the tip portion 114 of the first
electrical contact element 106 is replaced with a tip
10 portion 116 which is formed at a proximal end thereof with
a projection 118 and a distal end of a column-shaped
configuration with a distal end surface rounded.
Here, a length of the tip portion 116 is extended to
30 pm ~ 500 pm in considerqtion of an OD characteristic.
15 In this preferred embodiment, the tip portion 116 has a
length of 100 pm.
Accordingly, due to the fact that the projection 118
is formed around the proximal end of the tip portion 116
of the second electrical contact element 115, in addition
20 to the working effects obtained by the first electrical
contact element 106, when the tip portion 116 is brought
into contact with the pad of the semiconductor chip by
constant physical force, it is possible to disperse stress

applied to the proximal end of the tip portion 116 and

25 prevent the tip portion 116 from being broken.
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an el ectronic device, in accordance with the first 5 enbodi nent of the
present invention. In the third electrical contact el enment 120 according
to the prweaateicseyenti on, the beam portion of the first eCFKRuzoa173cont act
el enent 106 is replaced with a beam portion having a zi gzagged
configuration. In other 10 words, the beam portion has, as shown in FIG

28, a first bar-shaped part 122, a zigzagged second part 124 connected
with the first part 122, and a third bar-shaped part 126 connected with
the second par1G1248 Alst hi pdugpaciiies sedend iZi gzageedingre k4 ef the 15
beam portion has a bent angle of 30-170, preferably of about 90. It is to

be not egllébarithe seeaitipasleddt Mpnuiactgzadded ene aetMye tofes. |n
t he zi gzagged beam portion, due to the fact that a width is decreased from

a posi th@fuebcaubunp 107 bowardicdl tdentaet penmmtlldsedt tios hossible to
manuf acture the beam portion in such a way as to easily conformto the

recent imend)bewaighia fidevpdbéch ap | pdhe-dgam popitan ehe theirst
mul ti-stepped configuration. As a consequence, by the fact that the beam

por tg oNemgdd Phehlie dthidit lrddical neont ash . el ement 120 has the 39 WO
03/ 067650 PCT/ KRO2/ 02073 “zigzagged configuration, in addition to the

e 19 £ CBhe, RS TIpeE buhertiant ebsnistenl Sopiont cizgent 100
according to the present invention, the beam portion of
the first electrical contact element 106 is replaced with
a beam portion having a zigzagged configuration. In other

10 words, the beam portion has, as shown in FIG. 28, a first
bar-shaped part 122, a zigzagged second part 124 connected
with the first part 122, and a third bar-shaped part 126
connected with the second part 124.

At this time, the second zigzagged part 124 of the

15 Dbeam portiﬁn has a bent angle of 30°~170°, preferably of
about 90°. It is to be noted that the second part 124 may
be zigzagged one or more times.

In the zigzagged beam portion, due to the fact that
a width is decreased from a position of a bump 102 toward

20 the tip portion 114, it is possible to manufacture the
beam portion in such a way as to easily conform to the
recent trend toward a fine pitch as in the beam portion of
the multi-stepped configuration.

As a consequence, by the fact that the beam portion

25 of the third electrical contact element 120 has the
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contact with the pad of the sem conductor chip by constant 5 physical

force, as a length of the beamportion is increased when neasured fromthe
bunp 102 wo oBler6s6 p portion 114, stress applied to the beamKRmo2@a can be
di spersed and the beam portion is prevented from being broken due to
concentrated stress application. 10 FIG 36 is a graph depicting results of
simulating distribution of stress applied to a bar-shaped beam portion of
t he conventional electrical contact elenent used to test an electronic
devi ce; 3N Flfged? &6ndiguaphiotepi cii ngpdesuion oftcsi et i wgrking

di stribution of stress 15 applied to a zi gzagged beam portion of the

el ectri clrrtl acicEbBPENENBEEdDYO thst @i redtecteloadtrileal ceconia€sr di ng
to the present invention. Referring to FIGs. 36 and 37, while, in the case

of the venti oRalg bapnshapede baamp ppokicann sevér el st ktessiglt0 fe8&chi ng
500x106 %%Q%s g%plied to the bean1port?on at a position of about 0.4 nm

fron1theé%ﬂg%c{rw£@ﬁ easepal e thel Geadaethdeatopochipnbgcconditagtt o t he
present invention, it can be confirned that stress is uniformy

di stricbuted .0 t tirgsarga pinthr bgam ppet i pran?Spbutttier , i@ can
be readi |F§%P%Seleé/h‘”’(F rofn&ﬁ?% 38° si'nce %o WO 03/ 067650 PCT/ KR02/ 02073 t he

(e o APl AE, ARz wd B otortoorl tip

burp 10255& {gntWT4PfsEQ%ss applied to the Dbeam portion can be
dispersed and the beam portion is prevented from being
proken due to concentrated stress application.

10 FIG. 36 is a graph depicting results of simulating
distribution of stress applied to a bar-shaped beam
portion of the conventional electrical contact element
used to test an electronic device; and FIG. 37 is a graph
depicting results of simulating distribution of stress

15 applied to a zigzagged beam portion of the electrical
contact element used to test an electronic device,
according to the present invention.

Referring to FIGs. 36 and 37, while, in the case of
the conventional bar-shaped beam portion, severe stress

20 reaching 500x10° Pa is applied to the beam portion at a
position of about 0.4 mm from the bump, in the case of the
zigzagged beam portion according to the present ipvention,
it can be confirmed that stress is uniformly distributed

over the entire area of the beam portion.

25 Further, as can be readily seen from FIG. 35, since
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tip portion 114, it is possible to easily conformto the 5 recent trend
toward a fine pitch in a highly integrated sem conductor device. That is
to say, bwoanwmersshe wi dth of the beam portion is decreas@dTikRmioedre fir st
part 122 toward the third part 126, as shown in FIG 35, a plurality of 10
el ectrical contact elenents 120 can be radially arrayed adjoining one with
another to be brought into contact with a pad 302 of a sem conductor
device. In this way, it is possible to conformto the recent trend toward
a fine pittheh thiadhiegidotiintalyr abetaet eetleomrs: deRdceaving | e 28ebsm a
perspective view illustrating a fourth electrical contact el enent

manuf act ured thyort hef nehdodi §aaggednubadct girad in el ecliateabse@ntact +al ement
used to test an electronic device, in accordance with the first

embodi mentvicftht hergmesaet dosdenidonof 28 Bend ooz htelesly iwgalt cont agk
el ement 121 according to the present invention is characterized in that

the beam tpgrtpantddnt hedfirist £epbbkepllecalt achsel omeRin 36, 18- £RRI aced
with a beam portion of a zigzagged configuration which has a first

bar - shapedteparit 1@2end mxuzhg@g@eg)%cﬂarih 1@%&@?11?&%&9&&&86
first part 122, and a third 41 WO 03/067650 PCT/ KR02/02073 bar-shaped

part 126 gcemiecgieihddh dbeisecond part 124. The .fourth electrica

contact elenment 121 is also characterized in that a tip portion 116 is

provided on theThat is to say, because the width of the beam
portion is decreased from the first part 122 toward the
third part 126, as shown in FIG. 35, a plurality of

10 electrical contact elements 120 can be radially arrayed
adjoining one with another to be brought into contact with
a pad 302 of a semiconductor device. In this way, it is
possible to conform to the recent trend toward a fine
pitch in a highly integrated electronic device.

15 FIG. 29 is a perspective view illustrating a fourth
electrical contact element manufactured by the method for
manufacturing an electrical contact element used to test
an electronic device, 1in accordance with the first
embodiment of the present invention.

20 The fourth electrical contact element 121 according
to the present invention is characterized in that the beam
portion of the first electrical contact element 106 is
replaced with a beam portion of a zigzagged configuration

which has a first bar-shaped part 122, a second zigzagged

25 part 124 connected with the first part 122, and a third
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third part 126 and has a proxinmal end around which a 5 projection 118 is
formed and a distal end of a colum- shaped configuration with a distal end
surface rwordeaieso Accordingly, the fourth electrical cont&cu/kRoemees 121
can simul taneously acconplish the working effects obtained by the tip
portion 116 of the second electrical 10 contact elenent 115 and wor ki ng

ef fects obtained by the beam portion of the third electrical contact

el enent 120. Hereinafter, a nethod for manufacturing the electrical

cont act ebageshapssd pPartest2@nceheecked ovitdevitbe, seceandopdarcelMth a
second enbodi nent of the 15 present invention will be described in detail.
FI Gs. 12 Theoudlousih ar electdss-cadct | omataet ewslemaritai nlLAg a inet hadsbor
manuf acturing an electrical contact elenent used to test an electronic
devi ce, i rhazecteddrrssl vint htleakesohiip epbotioenfl 16 itsheppsesesd oR20the
invention. In the nethod according to this enbodi nent of the present

i nventi onthiirdstpaat shdén damd Fh@s 12, mrdstimdl pirat ectdoend | WRtieh ag
predeterm ned thickness is formed on an entire surface of a sacrificial
subst rat ep66jpatdecofl PBSsils coorhadi nthad Ai xBEdtorl eahat i ®F SUCKHBSAL O 0).
The 42 WO 03/067650 PCT/ KR02/02073 first protective filmconprises a thin
fil msuchsaapad pbetfdifat=ali@ndyarh 0xi desthl menBy surdentdtndde sane

phot ol i t hographi ¢ process as in the aforenentioned first

Accordingly, the fourth electrical contact element
121 can simultaneously accomplish the working effects
obtained by the tip portion 116 of the second electrical

10 contact’element 115 and working effects obtained by the
beam portion of the third electrical contact element 120.

Hereinafter, a method for manufacturing the
electrical contact element used to test an electronic
device, in accordance with a second embodiment of the

15 present invention will be described in detail.

FIGs. 12 through 18b are cross—-sectional views
explaining a method for manufacturing an electrical
contact element used to test an electronic device, in
accordance with a second embodiment of the present

20 dinvention.

In the method accordiﬁg to this embodiment of the
present invention, first, as shown in FIG. 12, a first
protective film of a predetermined thickness is formed on

an entire surface of a sacrificial substrate 60 made of

25 silicon having a fixed orientation such as (1 0 0). The
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enbodi ment, a first protective film i
( pattern 62 havin
;ﬁg;g?négsgkg;gg;;edé larger than a first opened regignSO?efﬁgdfﬁfg?Ed
the first protect'ne %_“bXt, by inplenmenting a first etchiPag/KRoeO2I3 usin
cUbstrate B0 ive filmpattern 62 as an etching mask, the sacrificialg
suostrale conf? ani sotropically etched to 10 define a trench 64 having a
vramd: or ?uratlon of a polygonal pyramd such as a quadrangula?
pyram d. o 2 runcat?d conflguraplon of a cone. A side surface_of_the
process fb?gtl |sot€%%?%g[ly ef?hing t he Lzéf?$}mhr%tm“gépcg-f?FStaetChing
conpr i ses. a i _ ificial substrate 60
: hk@&s t.¢hi 193 PEACRSE RNPEDYINg BycHigmp keen &%ﬁg i %Assi
hydrOX|d8 ? , etc. T as shown ?ﬂ glcy 13, aftertrﬁgufirs assi um

; . _ en,
S R e, i amagtenitreb b
sacrificP odioR LN g&&%r%e?zaﬁg%mgﬁoﬁiﬁmm{qwmuﬁ Pk RO
T R T T S
pattern 66 is forned in nek i S ) 2/ 02073
{Tench 6#paec Rt Bnd oy S Eo Sr-part of the 1rench o4 |5 opened
Next, by implementing a first etching process using
the first protective film pattern 62 as an etching mask,
the sacrificial substrate 60 is anisotropically etched to
10 define a trench 64 having a truncated configuration of a
polygonal pyramid such as a quadrangular pyramid, or a
truncated configuration of a cone. A side surface of the
trench 64 is sloped by a predetermined angle.
At this time, a first etching process for
15 isotropically etching the sacrificial substrate 60
comprises a wet etching process employing a chemical
including potassium hydroxide (KOH), efc.
Then, as shown in FIG. 13, after the first
protective film pattern 62 is removed, a second protective
20 film of a predetermined thickness which comprises a thin
film such as a photoresist, an oxide film, and the like,
is formed on the entire surface of the sacrificial
substrate 60. Thereupon, by implementing the same

photolithographic process as in the case of forming the

o5 first protective film pattern 62, a second protective film
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Thereafter, as shown in FIG 14a, by inplenenting a 5 second etching
process using the second protective film pattern 66 as an etchi ng nask,
t he trencWo®4/06®5¢ urt her deepened. At this time, the sececd/KRoeh2eTg
process conprises a wet etching process enploying a chemcal in which 10
pot assi um hydroxi de (KOH) and dei oni zed water are m xed at a predeterm ned
rati o. Wien inplenenting the wet etching process enploying the chem cal,
the trench 64 is anisotropically etched to define a trench 68 having a
t r uncat ed B5315/3nab © pjparficimgshptd ar mannamcated tbaé Kotdhapede end
configuration so that the trench 68 is further deepened. Further, as shown
in FIG 18r%hecEetbrd tatasiimgo4 proeess osmd cangr bsé ya avetert ehi pgrier ocess
enpl oying a chenical in which hydrogen fluoride (HF), nitric acid 20
(HNOB) an@fadds drsnieh (GH3OObpened.m xed at a predeternined ratio. By
the wet etching grocess enploying the chemcal, the trench 64 is
i sotropical ly efthegaidenefaneshownerch F:hatdag @ycanfp et ongoh a
colum with a bottom surface rounded. 25 At this tinme, the sacrificial
subst rat esegonsl  @dcDNG3/BIBTEEEs POEIKRO2E B0 Kk coisdt pepitedddiv et ehed
around an upper end of the second opened region and bel ow the second
prot ecti veatidemmpabéberas &6. etching mask, the trench 64 is further
deepened.
At this time, the second etching process comprises a
wet etching process employing a chemical in which
10 potassium hydroxide (KOH) and deionized water are mixed at
a predetermined ratio. When implementing the wet etching
process employing the chemical, the trench 64 is
anisotropically etched to define a trench 68 having a
truncated polygonal pyramid-shaped or a truncated cone-
15 shaped configuration so that the trench 68 is further
deepened.
Further, as shown in FIG. 14b, the second etching
process may comprise a wet etching process employing a
chemical in which hydrogen fluoride (HF), nitric acid
20 (HNO3) and acetic acid (CH3COOH) are mixed at a
predetermined ratio. By the wet etching process employing
the chemical, the trench 64 is isotropically etched to
define a trench 70 having a configuration of a column with

a bottom surface rounded.

25 At this time, the sacrificial substrate 60 is
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Next, as shown in FIG 15a, the second protective [

ggplled on the sacrificial substrate 60? which is ge;:Lghpa;tﬁr?hg6trench
of thewoOrakemsed pyram d-shaped configuration by the eTaRI2O2CHI N

process, is used as an etching nmask. In this state, a third etchin )

process is inplenented again. 10 At this time, the third etching prgcess

conprises the sane R E process as in the first enbodi nent which is well

known in the art. By inplenentin i i

: _ _ g the third etching rocess, a d

the trencho6Bophiahliys dethadd sdyourte aseddPRE Bt (ﬂﬂchgggr othes Siescof?ﬁ Phg];
increased. It 1s to be 15 noted that the third etching pracess

itrml eﬂenésﬁgneéﬂﬁegﬁomla@d iesow | theasetend aproERETAYE drb Sk Jiﬂl?et he

cgﬁg?shgggdhggh??ghﬁgfiggu?gaﬁed gogygonaL pyram d- shaped or the truncated
_ C s rounded in the same 20 manner as the fi

enbodi nent. Al so, as shown in FIG 15b, the second protective fiJn1L;fEern

66 applied on {tbersagd f kpbah substLat.e,15anhi i
. , i the sseepPAeTR Y
70 of the colunn-shaped configuration with the rounded botton1sqf§zzéengc

the 25 second etghing BrOGR§S.id { Ehii Vo
S.id® osedhas saretthtch 1 msstosnptess6
03/0%?653 E%TF%%%%%OZO?S this state, a third etchi%g process 525

eI IGRITE, Melf (e LD e ot oioes Gomered (he
pyramid-shaped configuration by the second etching
process, 1is used as an etching mask. In this state, a
third etching process is implemented again.

10 At this time, the third etching process comprises
the same RIE process as in the first embodiment which is
well known in the art. By implementing the third etching
. process, a depth of the trench 68 which is defined by the
second etching process is further increased. It is to be

15 noted that the third etching process may be implemented
one or more times.

In particular, the bottom surface of the trench 68
having the truncated polygonal pyramid-shaped or the
truncated cone-shaped configuration is rounded in the same

50 manner as the first embodiment.

Also, as shown in FIG. 15b, the second protective
film pattern 66 applied on the sacrificial substrate,
which is defined with the trench 70 of the column-shaped

configuration with the rounded bottom surface, by the

25 second etching process, is used as an etching mask. In
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well known in the art. By inplenenting the third etching 5 pr

of the trench 70 which is defined by the second etching prgcgggsfé ?u??ﬁgr
i ncreasedwowhesmBy the col utm-shaped trench 70 having at PAT{HR¥Zi02EB end
thereof a depression is defined. Here, it is to be noted that the third
etching 10 process may be inplenmented one or nore tines. In succession, as
shown in FIG 16a, after the second protective filmpattern 66 (see Flé
15a) is renoved, a third protective filmpattern 72 which conprises a

phot or esigti Hfsieape pset thbirdkeeshiagd phsideds st 5 ECLENPRLE i
: eRg8ife
(not nunbered) is fornmed on the entire surface of the sacr?ficial Jron

substrate 60 whitchthss defri@pd thid hthhedt retchiBg FradfRSIr G es
pol ygonal  pyram d-shaped or the truncated cone-shaped confiSE?E??;n by
the third el coing Rmc?z@ce@s eimathvehy, fagsthowbodimentt GVhieh, 14 t er
the second protective | mpattern 66 (see FIG 15b) is renoved ’a third
protective.{il mBaht o the abtch Bonpmpdemeating orlesi shisp etendaw
tElckness and delimts a third opened region (not nunmbered) is forned on
Ehe e%t'§§r§§é£ ce 0fydie HErihé CtabnsubIOr afel G0 inhi daf2Beds byeflified with
ef;ren _ of "the col um-shaped 46 WO 03/067650 PCT/ KRO2/ 02073
configuration W th &g fepresssan idef faeehet timemamadml whendbyheeof, by

;ge third e?@ﬂlng process. At this tine, the third protective filmpattern
column-shaped trench 70 having at a proximal end thereof a
depression is defined.

Here, it is to be noted that the third etching

10 process may be implemented one or more times.

In succession, as shown in FIG. 16a, after the
second protective film pattern 66 (see FIG. 15a) 1is
femoved, a third protective film pattern 72 which
comprises a photoresist of a preset thickness and delimits

15 a third opened region (not numbered) is formed on the
entire surface of the sacrificial substrate 60 which is
defined with the trench 68 of the truncated polygonal
pyramid-shaped or the truncated cone-shaped configuration
by the third etching process. Alternatively, as shown in

20 FIG. 16b, after the second protecti&e film pattern 66 (see
FIG. 15b) is femoved, a third protective film pattern 72
which comprises a photoresist of a preset thickness and
delimits a third opened region (not numbered) is formed on

the entire surface of the sacrificial substrate 60 which

25 is defined with the trench 70 of the column-shaped
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can be forned by the sane nethod used when formng the 5 second protective
filmpattern 66. The third protective filmpatterns 72 are forned to
delimt twe olésredo opened regions on the sacrificial subsPCaKRBO207Bn a
manner such that the beam portions are fornmed in the third opened regions
and the third opened regions are communicated with 10 the trenches 68 and
70, respectively. Thereafter, as shown in FIG 17a, after a conductive
material 73 is filled, in the amount of the preset thiﬁgness, Lg{qhthe
third opededs sgheRodeliimi sthendeheessaon dediigied ubst FiPePEO*BY the third
protective fifm15 pattern 72, through inplenenting a CvD, PVD or plating
process, .25 HRREECSUr tAce e thinesdicmingreteeesSPs flattened

Al ternatively, as shown in FIG 17b, after a conductjve na%%rial,74 i's
filled, in theyampunt of ihde theesetitdipkossstivie oftHe PREFE Bpeffed
region delimted 20 on the sacrificial substrate 60 by the third protective

filmpattern.72, kohoi, MRhemesdhegmet@dd, P¥edormhgl) af PREPRocESS, an
upper suFFgcéx%ffggﬁgéult%nt product is flattened. At this tinge,,B the

conductive mater. i e ff i ekel 68.1 oyThet hirghPENeETphEF

surfa esS8FOP5%J% é%%étg?gmo Og} 67650 PCT/ KR0O2/ 02073 g&gdzgtsg;ﬁ%ﬁh are

formed by .the con LV i #ogméd enddéd icdrt behél 1&9e d® eni ca
K 10 FRhE RGPS Gy e

nmechani ¢ et chback, grinding, etc.
regions on the sacrificial substrate 60, in a manner such
that the beam portions are formed in the third opened
regions and the third opened regions are communicated with
10 the trenches 68 and 70, respectively.

Thereafter, as shown in FIG. 17a, after a conductive
material 73 is filled, in the amount of the preset
thickness, into the third opened region delimited on the
sacrificial substrate 60 by the third protective film

15 pattern 72, through implementing a CVD, PVD or plating
process, an upper surface of a resultant product is
flattened. Alternatively, as shown in FIG. 17b, after a
conductive material 74 is filled, in the amount of the
preset thickness, into the third opened region delimited

20 on the sacrificial substrate 60 by the third protective
film pattern 72, through implementing a cvD, PVD or
plating process, an upper surface of a resultant product
is flattened.

At this time, the conductive material 1is made of

25 nickel alloy, etc., and the upper surfaces of resultant
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I n succession, as shown in FIG 18a, as the third 5 protective film
pattern 72 is renoved fromthe upper surface of the sacrificial substrate
60 havi ngvondesone the flattening process, the beam por PCOKRIG/02®3f or ned
in a manner such that it is connected with the tip portion.

Alternatively, as shown in FIG 18b, as the third 10 protective film
pattern 72 is renoved fromthe upper surface of the sacrificial substrate
60 havi ng undergone the flattening process, the beam portion 78 is forned

ina m @&t@ﬂ Fhatni tides £oRneat 8¢ W tbrdttpiper miarerimls hifd- tine,
t he thirgﬂﬁ%% ective %ilﬁipattern 72 915 can be renoved by inplenmenting a

wet etchifrr%gj %gcﬁlﬁae-@ﬁf?ﬁiﬁgnédcwﬁ Eémbtad dctetrchialy pootebsnguch as

ashi ng, e same manner as the first enbodi nent, each of

t he beam i ons 78 has: ltHi- st epped 20 configuration which
PC&EI#)I p S?t%@?ggﬁépgéﬁﬁaﬁgw el St epp g i

conpri ses part "connected with each of the tip portions

formed in the renc nd 79, sRc5eCcoid bats.sheped par tthdavhigda
wi dth greater t ns?ﬁggﬁggg?"paar?t, Sar?d a third bar-shaped part having a

bor {‘éﬁgeg%gg%%@ggegg %@3%@% o5 Og%g%té%%dm%%md;emgged
o 't he t PRRBREFoR (o ela A e Tt EaPes Ba and, 70 5 docond 2 gsagged.
part. andtﬁe flattening process, the beam portion 76 is formed in a
manner such that it 1is connected with the tip portion.
Alternatively, as shown in FIG. 18b, as the third
10 protective film pattern 72 is removed from the upper
surface of the sacrificial substrate 60 having undergone
the flattening process, the beam portion 78 is formed in a
manner such that it is connected with the tip portion.
At this time, the third protective film pattern 72
15 can be removed Dby implementing a wet etching process
employing a chemical or a dry etching process such as
ashing, and the like.
In the same manner as the first embodiment, each of
the beam portions 76 and 78 has a multi-stepped
20 configuration which comprises a first bar-shaped part
connected with each of the tip portions formed in the
trenches 68 and 70, a second pbar—-shaped part. having a
width greater than the first part, and a third bar-shaped

part having a width greater than the second part.

o5  Selectively, each of the beam portions 76 and 78 may have
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third bar-shaped part. 5 Also, as in the first enbodiment, a process is

i npl enented to connect the beam portions 76 and 78 formed on the
sacrificivabosobstrate 60, with an electronic conponent haermRroee273zed
thereon a desired circuit pattern, by the nediumof a bunp and through
bondi ng. 10 Then, by renoving the sacrificial substrate 60 by wet etching
etc., the electrical contact elenent used to test an electronic device is1
conpl eted. Hereafter, the electrical contact elenment nanufactured by the

met hod for peguhagkdr i sgnangekeetibncavhidh comtactseserentfioséd bertest an
el ectronic device in accordance with the second enbodi ment of the present

i nventi onwddg B deseonhedeéd dethi bachl Gf 3hd stip pesspeohsvEovinew
illustrating a fifth electrical contact el ement nmanufactured by the nethod

for 20 mepufiact uréAghan ebeelid CAd, consaebnel efemiagoweatl part
X > ! gsandna
el ectroni c device, in accordance with the seconggﬁ;nbodi#%nt of the present

inventio&h#fapgg%iéﬂéﬁeg!ﬁggt[cal contact element 206 used to test an
el ectronic device, according to the present 25 invention, in the sane

manner as the fiyrst elect nicakpe49 D03/ BAFEAmBET,KRA2/ 2083 sscontsact
el ement 106, as shdwn in FIG 30, a termnal (not ﬁunberg%? of an

el ectronig 9&§&%ﬁ§§5 230 SUch As @ PrhdiRdpostheHist Taikd (PEBEoRaidng

realized ereo

on ‘the sacrificial substrate 60, with an electronic
component having realized thereon a desired circuit
pattern, by the medium of a bump and through bonding.
10 Then, by removing the sacrificial substrate 60 by wet
etching, etc., the electrical contact element used to test
an electronic device is completed.
Hereafter, the electrical contact element
ﬁanufactured by the method for manufacturing an electrical
15 contact element used to test an electronic device in
accordance with the second embodiment of the present
invention will be described in detail.
FIG. 30 is a perspective view illustrating a fifth
electrical contact element manufactured by the method for
20 manufacturing an electrical contact element used to test
an electronic device, in accordance with the second
embodiment of the present invention.
Tn the fifth electrical contact element 206 used to
test an electronic device, according to the present

25  4invention, in the same manner as the first electrical
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predeterm ned circuit pattern, and the electrical contact 5 element 206 are
connected with each other by the mediumof a bunp 202 and by virtue of a
bondi ng paptoswere204. At this tine, the electrical contact PelrRMN2@686 has

a beam portion of a multi-stepped configuration which conprises a first
bar-shaped part 212, a second bar-shaped 10 part 210 connected with the
first part 212 and having a wdth greater than the first part 212, and a
third bar- shaped part 208 connected with the second part 210 and having a
wi dt h gr eafgradthasn éhensecos] paytsithéh 1im Pacti Gd,ara esrmamabe (neadily
seen fromFIG 30, 15 the fifth electrical contact elenent 206 according
to the F?ﬁﬁcﬁﬁﬂ}e_dgm@ﬂtaﬁneléc@ﬂéhd@t evhpethdnt t2G0 suthpapoat poAnt2ds is
integrally provided on a free end of the third part 121 of the beam

portion to e roughbai-At 0 camiEct Whahiag padeefl izeskni condoedor chip by
constant physical force, 20 and the tip portion 215 has a proximl end

around ‘S{H%Héé:?ﬂﬁﬂlé t LR 2l4 iatfdied and ahd sdledécenticel aontact

guadr an ol umm-shaped configuration with a distal end surface

roundgd. Moddie 408%ar8 LeRsibel ther iedordion: 289 the Abdextended to
30 pm - min consideration of an OD 50 WO 03/067650 PCT/ KRO2/ 02073

Poners o SR AR PR S NP et 727 e
At this time, the electrical contact element 206 has
a beam portion of a multi-stepped configuration which
comprises a first bar-shaped part 212, a second bar-shaped
10 part 210 connected with the first part 212 and having a
width greater than the first part 212, and a third bar-
shaped part 208 connected with the second part 210 and
having a width greater than the second part 210.
In particular, as can be readily seen from FIG. 30,
15 the fifth electrical contact element 206 according to the
present invention is characterized in that a tip portion
215 is integrally provided on a free end of the third part
121 of the beam portion to be brought into contact with a
pad of a semiconductor chip by constant physical force,
20 and the tip portion 215 has a proximal end around which a
projection 214 is formed and a distal end of a
quadrangular column-shaped configuration with a distal end
surface rounded.
At this time, a length of the tip portion 212 is

o5 extended to 30 pm ~ 500 pm in consideration of an OD
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obtained by the first electrical contact element, in the 5 fifth
electrical contact element 206, when the electrical contact el ement 206 is
brought iwb®3pewsact with the pad of the seni conductor cHCE/KERO2020T3t ant
physical force, due to the presence of the projection 214, it is possible
to disperse stress applied to the proximal end of the tip 10 portion 215
and the tip portion 215 is prevented from being broken. FIG 31 is a
perspective view illustrating a sixth electrical contact el ement

manuf act yipd-hyrdhesweghod far tmbsufmetfeimed aemdetinénal ddrm adt
[ _ actllel
used to test 15 an electronic device, in accordance with the second ement

enbodineg%lpgigﬁegpgeﬁggtaiméggthO@f‘ﬂhH)qhmih el ectrical contact el enent
207 according to the present invention is characterized in that the tip

portion 215 of Ahe,afgierent i pRedadiithoal ecorithe centr&dng0 edlfemsm
is replaced mn#i atip portion 216 in which a first projection is forned

around a proxjmah eod. e SEEeRE JIoiwcidan eonaactedvértdnt heihi rdte
prolectlon'gé% and IS}ﬂawng a sectional area snaller than thehfirst

proj ecti op. ggo hactorped 1d i [
- R0 gctonned alo ddddbecpant 0d,hediem phet ede cand 25
di sta eﬁ%Lconnecte with the second projectioﬁ 218]§ng 51 wégg§}067650 :

PCT/ KRO2/ 02073 ., hayi [ : -
s avifd g SEeE1 9 @it thapot bersecandyptie) etlsi qrad18
has a colﬁﬁ%-gﬁgpeéecoﬁ#lgurat?on§a?%ﬁﬁg dist%l end surfgzejroungzz.

of the semiconductor chip by constant physical force, due
to the presence of the projection 214, it is possible to
disperse stress applied to the proximal end of the tip

10 portion 215 and the tip portion 215 is prevented from
being broken.

FIG. 31 is a perspective view illustrating a sixth
electrical contact element manufactured by the method for
manufacturing an electrical contact element used to test

15 an electronic device, 1in accordance with the second
embodiment of the present invention.

The sixth electrical contact element 207 according
to the present invention is characterized in that the tip
portion 215 of the aforementioned fifth electrical contact

20 element 206 is replaced with a tip portion 216 in which a
first projection is formed around a proximal end, a second
projection connected with the first projection 220 and
having a sectional area smaller than the first projection
220 is formed at a middle part of the tip portion 216, and

25 a distal end connected with the second projection 218 and
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Accordingly, in the sixth electrical contact elenent 5 207, due to the
presence of the first and second projections 220 and 218, when the

el ectri cawomonemst el enent 207 is brought into contact wPCh/KRpAeh76f a
sem conductor chip by constant physical force, it is possible to nore
effectively disperse stress applied to 10 the proximal end of the tip
portion 216 and thereby the tip portion 216 is prevented from being
broken. FIG 32 is a perspective viewillustrating a seventh electrical

cont act gl@fﬂ% gag%@%ydgegm9y1ébeﬂﬂﬁﬁmﬂhéomemmm@f@@DdﬁQﬁJQHI%1%ctricm
cont act PEne used to test 15 an electronic device, in accordance with

the second _ e ogﬁgﬁgﬁnﬂghg £4 Pr 8881t gumreenidron.wiltte sevehtsital ecePfical
cont act Eﬁgne%$ accordi?g to the present invention is characterized in

t hat the be or ti f the aforementioned fifth electrical contact 20
el ement fﬁ%%?kxgéé%ggg 8ﬁﬁth a beam portion of a zigzagged configuration

whi ch has a first har- ed; parte232xta cSeet 7d lgzaggedcpael ement
connect ed wi t hA4 |%§ hr% 23%, and a third bar-shaped part 236

connected wth the eco ar. 25 Ag¢cordienglfirsiue andt heefand t hat
t he séveﬁ%ﬁa'SZéV@)0§Fb6 55 RO27 02073 el ectrical contact el enment 230

i f ect s GBI HORLBYSt h2oPLT ehel BoEF1 oa ontact of oment o | cornacridng
element 207 is brought into contact with a pad of a
semiconductor chip by constant physical force, it 1is
possible to more effectively disperse stress applied to

10 the proximal end of the tip portion 216 and thereby the
tip portion 216 is prevented from being broken.

FIG. 32 is a perspective view illustrating a seventh
electrical contact element manufactured by the method for
manufacturing an electrical contact element used to test

15 én electronic device, in accordance with the second
embodiment of the present invention.

The seventh electrical contact element 230 according
to the present invention is characterized in that the beam
portion of the aforementioned £ifth electrical contact

20 element 206 is replaced with a beam portion of a zigzagged
configuration which has a first bar-shaped part 232, a
second zigzagged part 234 connected with the first part
232, and a third bar-shaped part 236 connected with ﬁhe
second part 234.

25 Accordingly, due to the fact that the seventh
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206, when the tip portion is brought into contact wth the 5 pad of the

sem conduct or chip by constant physical force, it is possible to disperse
stress apwbioadetsso t he beam portion and the tip portion i #CpaaRee02Ed from
being broken. FIG 33 is a perspective viewillustrating an eighth 10

el ectrical contact el enent manufactured by the nmethod for rmanufacturing an
el ectrical contact elenent used to test an electronic device, in
accordance with the second enbodi nent of the present invention. ;Eg
seventh el.ectrical, co | efeoherB80 ERTOrd nForited o the hgvgseiie
inventicn?%%?%ﬁké%%té?%?g C?n that the beam portion of the aforig?ntioned
fifth electrical con : ]gﬂgq; 206i4 s gpepliaced witd atheanwpsxfingn of a
zigzaggele%%FHQ% ra%?%#lﬁﬁéc 5? a first bar-shaped part 232, a second
zi gzagged part 234 connected with therdirstepartcdQ 282ntaat alemiend
bar-shapéﬂgga??52§§gfﬁﬁﬁ%cte% mn?%:¢§% second part 234, and the tip
portion 215 of the forementianed fifth-alectrigab eontactt elidierithe206 is
repl aced #Pfh WEPpt 8rFﬁ§h?§Tg ?%1ﬁﬁgéﬂra.$§ '

irst projection is forned

around a proxinal .end, a. secqn etk b coraeet pHyWilHR 1t feodfaa st
proj ect i opag20takde §§ﬂvt?%%$5§5§goeb%?/K 2102073 hEVFEB a sectional area

o Lot {han e LS ObSClglec 0 LS SERA R 08 cpr e
and portion and the tip portion is prevented from being
broken.
FIG. 33 is a perspective view illustrating an eighth
10 electrical contact element manufactured by the method for
manufacturing an electrical contact element used to test
an electronic device, in accordance with the second
embodiment of the present invention.
The seventh electrical contact element 230 according
15 to the present invention is characterized in that the beam
portion of the aforementioned £fifth electrical contact
element 206 is replaced with a beam portion of a zigzagged
configuration which has a first bar—-shaped part 232, a
second zigzagged part 234 connected with the first part
20 232, and a third bar-shaped part 236 connected with the
second part 234, and the tip portion 215 of the
aforementioned fifth electrical contact element 206 1is
replaced with a tip portion 216 in which a first

projection 1s formed around a proximal end, a second

25 projection connected with the first projection 220 and
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having a section smaller than the second projection 218 5 has a
col um-shaped configuration with a distal end surface rounded.

Accor di ngW,03loy7éthe ei ghth el ectrical contact el ement 23PCTIKR2®2(78ssi bl e
to simultaneously acconplish the working effects obtained by the tip
portion 216 of the 10 sixth electrical contact element 207 and the working
effects obtained by the beam portion of the seventh electrical contact

el ement 234. FIGs. 19 through 25b are cross-sectional views explaining a

met hod f eryepfactyetngnan elrect rdedlledSthant abe diementpusgectbonest an
el ectronic device, in accordance with a third enbodi nent of the present

i nventiomyd n 4 he, ARE Aok agcaidang giv@rtchiof eeodiientoof iohe21y esant
invention, first, as showmn in FIG 19, a first 20 protective filmof a

pr edet er if ned. { bj ckngssohfiel@eEdy th amenkeeenauprateciion satsi dhdi al
Substrate g%’nad% 0? silicon having a fixed orieE{ation such as (1 0 0).

The first protectiye.film conmni hi [ j j [
: a ! i 3estRah Nichef | daoHEN ctphet opesi st and
an OX|de%¥|In#£By |ﬁ%fenent|ng the sane 25 photolithoé?igﬁ?c process as in

the afor snenti oned,{if:5Lon U0 3067050 ACH K203 dembadi ety a

first “protective m pattern 82 having a second opened regi on (not

ggpPﬁ;gd)Sdf¥§@g £QgﬂdéH? first opened region of the first enbodinent is

Accordingly, by the eighth electrical contact
element 231, it is possible to simultaneously accomplish
the working effects obtained by the tip portion 216 of the

10 sixth electrical contact element 207 and the working
effects obtained by the beam portion of the seventh
electrical contact element 234.

FIGs. 19 through 25b are cross-sectional views

explaining a method for manufacturing an electrical

15 contact element used to test an electronic device, in
accordance with a third embodiment of the present
invention.

In the method according to this embodiment of the
present invention, first, as shown in FIG. 19, a first

20 protective film of a predetermined thickness is formed on
an entire surface of a sacrificial substrate 80 made of
silicon having a fixed orientation such as (1 0 0). The
first protective film comprises a thin film such as a
photoresist and an oxide film. By implementing the same

25 photolithographic process as in the aforementioned first

54



Next, by inplementing a first etching process using 5 the first protective
filmpattern 82 as an etching mask, the sacrificial substrate 80 is

i sot ropi cablog/oeteshed to define a trench 84 having a conf ipgirkRo2o2076f a
quadrangul ar well in which a tip portion is to be forned. At this tine, a
first etching process conprises a 10 wet etching process enploying a

chem cal in which hydrogen fluoride (HF), nitric acid (HNG3) and acetic
acid (CH3COOH) are m xed at a predeterm ned ratio. Then, as shown in FIG

20, afteredihedfhent, pfofeestverddentpatd efnlf2 psttennvé? havéugna
protective 15 filmof a predeterm ned thickness, which conprises a thin

film suchs@sosd Phpbaeesiigic méeentinbareand lisheyet kehani sheorfietston t he
entire surface of the sacrificial substrate 80. Thereupon, by inplenmenting

the sane ,photgl LLhognapl eHer quest asmdduimencase abffaedi.ng the 20 first
protective filmpaftern 82, a second protective film pattern 86 is forned

In a manner sughethat photikysidprinithg par Esret tdiciirgchrédesse wdiosed and
only a center part of "'thetrench 84 is opened. Thereafter, as shown in

FIG 2la, by Aplementing-aiv25 rier0onh 8l ng2precess 8stngngheasacond
protective %iFn1 gﬁ V[f%%?067650 PCT/'KR02/ 02073 pattern 86 ag an et%hing

g?zﬁin;hSF%%:g?%é%%ﬁ?%%§d§uﬂgﬂﬂéﬁg geengnedsofrollich 1tliyree t ER8dS aa®Nd
define a trench 84 having a configuration of a
quadrangular well in which a tip portion is to be formed.
At this time, a first etching process comprises a
10 wet etching process employing a chemical in which hydrogen
fluoride (HF) , nitric acid (HNO3) and acetic acid
(CH;COOH) are mixed at a predetermined ratio.
Then, as shown in FIG. 20, after the first
protective film pattern 82 is removed, a second protective
15 film of a predetermined thickness, which comprises a thin
film such as a photoresist, an oxide film, and the like,
is formed on the entire ‘surface of the sacrificial
substrate 80. Thereupon, by implementing the same
photolithographic process as in the case of forming the
20 first protective film pattern 82, a second protective f£ilm
pattern 86 is formed in a manner such that both side end
parts of the trench 84 are closed and only a center part
of the trench 84 is opened.
Thereafter, as shown in FIG. 2la, by implementing a

o5  second etching process using the second protective film
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wet etching process enploying a chenmical in which 5 i :
M ) ot assium h
(KOH) and deionized water are m xed at a predeternineg ratio. ByydrOXIde

i npl enentwogspbmsmet et ching process enpl oying the chen ealr/Kroe2a78ench 84
is anisotropically etched to define a trench 88 having a truncated

pol ygonal pyram d-shaped or a truncated cone 10 shaped configuration so
that the trench 84 is made further deepened. Further, as shown in FIG

21b, the second etching process nay conprise a wet etchlng process

enpl oyi ng_achengalad nanhi ehchydgogeask| uattiele
chni84r i esadh
( HNGB) %8 acetic acid (CH3COOH) are m xed at a tgrgéeternlhedarg??%S By

| ol ement ngyihe duebciahi ng  process enpl o
ying the chemcal, th
i sotropically e?%hed to define a trench 90 of a col um- shap:dtrenCh 54

conflguratlon Wit h I I
nd SPRAXidTRl 1ends dephasetdhang pri@edoicampsisea
rounded. At thi's time, the sacrificial substra?éggo i's |;g?$op|caf?y

et ched aro%pdegg]ugg roend of §he;§ £808ng0
enedcregionland
second pW@t t5Ve % ttef% e 9hﬁ%tp as shiﬁ% ?naglé?eggﬁﬂc?ﬁe

second PLoLecli NG hgg%é’%gcﬁéogrgéﬁ%g%/h §B93£02078 14 m anbtatnc8batpp | ed
the tr ”n%atSgedg%%@lﬂeé{haﬁ@l&o”f M ?ﬁb@@m@ﬁtﬁ_&% \g@;i@ntdvhegi E:rbigggn? °
process employing the chemical, the trench 84 1is
anisotropically etched to define a trench 88 having a
truncated polygonal pyramid-shaped or a truncated cone-—
10 shaped configuration so that the trench 84 is made further
deepened.

Further, as shown in FIG. 21b, the second etching
process may comprise a wet etching process employing a
chemical in which hydrogen fluoride (HF), nitric acid

15 (HNO3) and acetic acid (CH3COOH) are mixed at a
predetermined ratio. By implementing the wet etching
process employing the chemical, the trench 84 is
isotropically etched to define a trench 90 of a column-
shaped configuration with a proximal end depressed and a

20 bottom surface rounded.

At this time, the sacrificial substrate 80 1is
isotropically etched around an upper end of the second
opened region and below the second protective film pattern
86.

25 Next, as shown in FIG. 22a, the second protective

56



process, is used as an etching nask. In this state i i
process is inplenented again. At this tinme, the thirg e?chrhédpsgggggg
Eonprlsegwowhmﬁmame RIE process as in the first enbodi mentPChKRm/02E3 wel |
tﬂomn inthe art. By inplenenting the third etching process, a depth of
the trench 88 which is defined by the 10 second etching process is further
increased and a bottom surface of the trench 88 is rounded. Here, it is to
Pe noted that the third etching process may be inplenented'one or _nore
R ks Ao R A AN o
_Substrate, ich is defined with th
90 of the, Gobunishapednegongignr athen tneriatpl &denbitngthae ’@@é@ﬂ@tg@%?z;h

process, TS useg as an etching nmask. In this state, a thi i

_ sed ) , ird etching
process is agdaifd ntegh 1 i ' ' ' '

_ / Hgﬂée Fi2fhi At idhs gy, thee thecdnet chéhghph
corrprlse?y %%b sane <geproces§ﬁgs in the E??st enbodi nment mhicﬁ ?sgcﬁzfl

known in the art. By i meat ifyg thenthi [ '
: . . enti hior dugskhi ngn pthiessstatelepeh
t he trenQWQQ?%ﬁﬂcE |§ﬁ§%$|ned by the sgiond etching process is fﬁrtth

incre wh b =Sk reReh hayi i
dopr ehsedniSH ey 3 08 AREaCReY) RRo3T B30T e e, Tt 1's o be noted.

et oot o LS B HHER, BEPS BT eemI gsans mocastioes. |
the same RIE process as in the first embodiment which is
well known in the art. By implementing the third etching
process, a depth of the trench 88 which is defined by the

10 second etching process 1is further increased and a bottom
surface of the trench 88 is rounded.

Here, it 1is to be noted that the third etching
process may be implemented one or more times.
Also, as shown in FIG. 22b, the second protective

15 film pattern 86 applied on the sacrificial substrate,
which is defined with the trench 90 of the column-shaped
configuration by implementing the second etching process,
is used as an etching mask. In this state, a third
etching process is again implemented.

20 At this time, the third etching process comprises
the same RIE process as in the first embodiment which is
well known in the art. By implementing the third etching
process, a depth of the trench 90 which is defined by the

second etching process is further increased, whereby the

25  column-shaped trench 20 having the proximal end depressed
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second protective pattern 86 is renoved, a i i i

_ \ _ , third 5 protective film

22ihmhhch conprises a photoresist of a predeterm ned thickness and dE??L$:2

at Lgcr???g?gfmgeglgn gnogonagbered), is formed on the emCirmerooedace of
ubstrate ich is defined with the trench 88

truppated pol ygonal pyranm d-shaped or the 10 truncated cone-shapedOf the

contlguyatlon. Al'ternatively, as shown in FIG 23b, after the second

protective film pattern 86 is renoved, a third protective filmpattern 92

whi ch Corrpriagﬁ.ﬁ hot of esi-: : . . .
: ;Rcphotofesist b adr edeledy nthed tttiekrdsisd amtc i
third opered“Fegion (not nunbered) is 15 formed on the entire su??ggg‘g? :

t he sacrificial tr At - i ; :

s 5a 80 ubiceh bhedefrd neskav timéde trench 90 of t
fﬁ!?gﬂbriﬁggg?sgo?_lgura ion wth proxi mal end depressed. At this ?ine?ethe
fegi ons on th &r? %d@é@ﬁéf%ﬁw aAlfurPr TR taael 284, t bt r ¢hepened

e O sacriticial substrate 80, in a nmanner such that the beam

ortions a i i ! ;
Eﬁ%‘r ons. f%cgi ;:%arfk{‘eéﬁ%%  ERS T enches 68 > and 80, r bspectively. |
I A R B T e B e
betr ot 80P TSR Lo R it Belshi®p (ACrhsed) henan
a CVD, PVD or plating ' pattern 92, through inpl ementing
region (not numbered), is formed on the entire surface of
the sacrificial substrate 80 which is defined with the
trench 88 of the truncated polygonal pyramid-shaped or the
10 truncated cone-shaped configuration. Alternatively, as
shown in FIG. 23b, after the second protective film
pattern 86 is removed, a third protective film pattern 92
which comprises a photoresist of a predetermined thickness
and delimits a third opened region (not numbered) is
15 formed on the entire surface of the sacrificial substrate
80 which is defined with the trench 90 of the column-
shaped configuration with proximal end depressed.
At this time, the third protective film patterns 92
are formed to delimit the third opened regions on the
20 sacrificial substrate 80, in a manner such that the beam
portions are formed in the third opened regions and the
third opened regions are communicated with the trenches 88
and 90, respectively.

Thereafter, as shown in FIG. 24a, after a conductive

o5 material 93 is filled, in the amount of the predetermined
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process, an upper surface of a resultant product is 5 flattened.
Al'ternatively, as shown in FIG 24b, after a conductive material 94 is
filled, iwotieemsount of the predeterm ned thickness, inPoTiKRS2/0R176d
opened region delimted on the sacrificial substrate 80 by the third
protective filmpattern 92, through inplenenting a CvD, 10 PVD or plating
process, an upper surface of a resultant product is flattened. At this
time, the conductive naterials 93 and 94 are made of nickel alloy, etc.,

and the uyppesqsasd Acestel theesthiaat opeoddl iseqibbr hdailénfidrackdoby thie
conductive 15 materials 93 and 94 can be flattened by CMP, etchback,

gri ndi ng,5 £4,C; £ &% SUCGRES Ot AS ShOWY | RhEl Gch25d, psotkettilier dfilm
protective filmpattern 92 is renmoved fromthe upper surface of the

sacrifici t 3t e L No . :
, 't@¥$§ 03t € 8RrHayhNd Pter&ePeng0 d hevhl, at PeDi betssng a beam
portion é%lls ormed in a %anner such tha? it is éonnectggrafth a ?ip

portion hayj contjin Ly forpedcaroynd 4 herpsaxtank epdotinerteofi st wo
prOjeCtlg%ZF&%f ernativ , as shown in FIG 25b, as the pthird protective

film patter is re f uppe surd a f i @ al
Subst Pat & T R e B e e 907 he

5 conne TR £ B¢ hEA B oy f Pan Thauing o prol o | anoraerosuehe hat 11
predetermined thickness, into the third opened region
delimited on the sacrificial substrate 80 by the third
protective film pattern 92, through implementing a CVD,

10 PVD or plating process, an upper surface of a resultant
product is flattened.

At this time, the conductive materials 93 and 94 are
made of nickel alloy, etc., and the upper surfaces of
resultant products which are formed by the conductive

15 materials 93 and 94 can be flattened by CMP, etchback,
grinding, etc.

In succession, as shown in FIG. 25a, as the third
protective film pattern 92 is removed from the upper
surface of the sacrificial substrate 80 having undergone

20 the flattening process, a beam portion 96 is formed in a
manner such that it is connected with a tip portion having
continuously formed around the proximal end thereof two
projections. Alternatively, as shown in FIG. 25b, as the
third protective film pattern 92 is removed from the upper

o5 surface of the sacrificial substrate 80 having undergone
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At this tinme, the third protective filmpattern 92 5 can be renoved by

i npl ementing a wet etching process enploying a chemcal or a dry etching
process swoh3/0ems50 ashi ng, and the like. In the sane mannePCaKRBDO2(7Br St
enbodi nent, each of the beam portions 96 and 98 has a nulti-stepped 10
configuration which conprises a first bar-shaped part connected with each
of the tip portions forned in the trenches 88 and 90, a second bar-shaped
part having a w dth greater than the first part, and a third bar-shaped

part havipg %1\&&(%@%:‘9{983&%@@@;1 the seemnpoparion BB Sa efnimed yineach of
t he beam portions 96 and 98 may have a zigzagged configuration which

conpri seg ankit Skubar -tishaped past commected with eatte otiphepeipiportions
formed 1In {%e trenches 88 and 90, a second zigzagged part, and a third

bar - shapgd Aalt 20 ¥ SPecBEohd. the af orenentioned first embodi nent, a
process iI's i enented to connect the beam portions 96 and -98 forned on

the sacrificiahisubstsate 80 witd enirgl exioteniti wonpdhentpatzhemy Péal i zed
thereon a desired <circuit pattern, by the nediumof a bunp and through 25

bondi pg. Then, by igpthe;saeehbheialy sHbsieat ee80hifhf WrO68£667650
PCT/ K 2f§gb7?e b§%§£?%%?cﬁ&29? %tc., thek%Iectrical contact el ement used

to test an el ectronic devicehs SpMp etied. & &Bing8apakS8h saih aas
cr oss- sectR épjﬁfeMIang a
ashing, and the like.
In the same manner as the first embodiment, each of
the beam portions 96 and 98 has a multi-stepped
10 configuration which comprises 'a first bar-shaped part
connected with each of the tip portions formed in the
trenches 88 and 90, a second bar-shaped part having a
width greater than the first part, and a third bar—-shaped
bart having a width greater than the second part.
15 Selectively, each of the beam portions 96 and 98 may have
a zigzagged configuration which comprises a first bar-
shaped part connected with each of the tip portions formed
in the trenches 88 and 90, a second zigzagged part, and a
third bar-shaped part.
20 Also, as in the aforementioned first embodiment, a
process 1s implemented to connect the beam portions 96 and
98 formed on the sacrificial substrate 80 with an
electronic component having realized thereon a desired
circuit pattern, by the medium of a bump and through

25 Dbonding. Then, by removing the sacrificial substrate 80
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perspective view illustrating an electrical contact 5 elenent used to test
an electronic device, in accordance wth a fourth enbodi nent of the
present iwWOoeabewRM | n the electrical contact el ement accoPdTKRRO247BI S
enbodi mrent of the present invention, as shown in FIGs. 38a and 38b, a
term nal of an el ectronic conponent 20 such as 10 a PCB having realized
thereon a predetermned circuit pattern, and a post portion 22 conprising
a bunp of a predeterm ned size, etc. are connected with each other. A

beam loorgi_ym{)qe%4 Miphd s &eeTed thle asleid-idmr eopniach £1agntportedn 26 is

connected"wi th the post portion 22 by 15 sol dering, brazing, plating, a

conduct i ég adhesive o 1 roc tdésitenks thepheamdportion 24 has a
zi gzagge configuration having at |east one zigzagged part. An arnrest 30

according to thec-presgnt LAMenigionais Ar evicded sent romalk f agevofanted
zi gzagged part of the beam portion 24 20 which surface is farthest fromthe

tip porti %f}:sﬁ%ﬁgj&ea pepper suchsthatihfe amm esled@riisajosiconhadt
e

adj acent 5% ip portion 26 in a horizontal direction. Further, in

order _to prevent i ¢ elgcdyi ght wifd@moriel ngepiodycedh daecoodenatact
bet wegn tegrfnb%n%‘r e@%&%z%gn 25 the electronic conponent 20, an insul ating

coating lw% asgfqu%\é%kg%r&gZ?%ﬂeEgblfRQ%{GO%Qé%erﬁ‘l ragkenioi opol yi m de,

paryl ene, urt applied to an outer surface of the
arnrest 30. HerI%| nhel oy beam pertigns,&f &lembhe! Hicelrdiong acd this
embodiment of the present invention, as shown in FIGs. 38a
and 38b, a terminal of an electronic' component 20 such as
10 a PCB having realized thereon a predetermined circuit
pattern, and a post portion 22 comprising a bump of a
predetermined size, etc. are connected with each other. A
beam portion 24 which is formed at an end thereof with a
tip portion 26 is connected with the post portion 22 by
15 soldering, brazing, plating, a conductive adhesive, etc.
At this time, the beam portion 24 has a zigzagged
configuration having at least one =zigzagged part. An
armrest 30 according to the present invention is provided
on a surface of the zigzagged part of the beam portior} 24
20 which surface is farthest from the tip portion 26, in a
manner such that the armrest 30 is positioned adjacent to
the tip portion 26 in a horizontal direction.
Further, in order to prevent static electricity from
being produced due to contact between the armrest 32 and

25 the electronic component 20, an insulating coating layer
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el ement used to test an electronic conponent, a [

;Rventlon, wi |l be described in detairpmﬁth ,re?g?;ggggtgoFlgsthlegﬁsent
Iroug_h M Ofop/0678S0 shown in FIG 41(a), the beam portion 2 #COIKR0R62073

el ectrical contact elenment according to the present invention has a

zi gzagged configuration in that a first 10 bar-shaped part 100 of a

predeterm ned |l ength, a second part 102 and a third part 104 are bent at

preset angle to formtwo bent segnents. At this tine, an arnrest 106 is :

provi dedsgn a ysusf ape19hintbe, benmm phete ' i
pnabet weenfohehsedendt
parts 103 aH%'103 adj acent to a bendi ng point, and a tip portﬁ?ﬁaiggl{g w0

f or med ag . r.ee f i X
1heee cend pfodthe thiFeaparbf10e aFmreisér 3ts sho
41(b) thrggg& ?1 ??) , the beamparts 24 of the electrical ggnigcflcs.

el enent s accorg' d; X i ; -
. . SR 1E BBESENbolrRY eRisi af nay raeetziigedggedntact
configurations %8 in that'bar-sha%ed first parts 110, 120, 130, 140 and

150, second parts 142, 1225+ 1 i j ]
t 13R, e142+ 26 itb2ondurtahipara
144 and fgf?,m B oSt (70 pares Ta6c 106 136, e ar e bont i

predet er ni ned_angl es t. : : : . N
T Les tg Janmihreg; hente segreitibed?5iAt ddtisilt i weth
e st s thgs, AgEC s VLo TR T 00783 067650 PCT/ KR02/ 02073  ar e

provi ded on one surfac f i
T e L O DA
As é%own in FIG. 41(a), the beam portion 24 of the
electrical contact element according to the present
invention has a zigzagged configuration in that a first
10 bar-shaped part 100 of a predetermined length, a second
part 102 and a third part 104 are bent at a preset angle
to form two bent segments.
At this time, an armrest 106 is provided on a
surface of the beam portion between the second and third
15 parts 102 and 103 adjacent to a bending point, and a tip
portion 108 is formed at a free end of the third part 104.
Further, as shown in FIGs. 41 (b) through 41(f), the
beam parts 24 of the electrical contact elements according
to the present invention may have zigzagged configurations
20 in that bar-shaped first parts 110, 120, 130, 140 and 150,
second parts 112, 122, 132, 142 and 152, third parts 114,
124, 134, 144 and 154, and fourth parts 116, 126, 136, 146
and 156 are bent ‘at predetermined angles to form three
bent segments.

25 At this time, armrests 118, 128, 138, 148 and 158
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points. Tip portions 119, 129, 139, 149 and 159 are 5 forned at free ends
of the fourth parts 116, 126, 136, 146 and 156. At this tine, as can be
readi ly swon3fpsmno FI G 41(f), due to the fact that the beemKrR2Oas 24
are decreased in their width fromthe post portions toward the 10 tip
portions 159, it is possible to effectively conformto the recent trend
toward a fine pitch in a highly integrated sem conductor device. That is
to say, because the width of the beam portions is decreased fromthe first

parts tovwgrd the ; 184f BHr UnPadistades! of athty befanbezen pbens oRStEESFor ned
with the tip~ portrons 159 can be radially arrayed adjoining one wth

anot her tgq be ht .ip0 1GeNnt acio withe p pad ehda 1serardndoet shidgevi ce.
In this \ﬁgiﬁ sl%j&ls)ﬂggpgglgi |é€to conformto the recent trend toward a fine

pitch in a .20 highlyintegrayed sgni conductsy deljasentds to cbrsgdience,
the tip ;ﬁ?rlﬁsonq‘j%’of 1t Qlé él'eétrical contact element can be brought into

contact with a senicon ﬁgi P pRd hyocongBant phgsi aad fiirTeanghil e
havi ng a Rfedired %:ﬁa?é@%g%?sti c, to appl'y a 25 constant electric signal

to the sem conductor._chi d P67 658 PETA KBY241020 73 3&,hdriby
conf i Pm wHeEHE ?Iﬁefggﬁi %61n uc?t]%fthc i%s ina normal state or not. At

this time, the beamportion 24 is bent by the
ind "F58eam p y

At this time, as can be readily seen from FIG.
41(f), due to the fact that the beam po;tions 24 are
decreased in their width from the post portions toward the

10 tip portions 159, it is possible to effectively conform to
the recent trend toward a fine pitch in a highly
integrated semiconductor device. ‘

That is to say, because the width ‘of the beam
portions is decreased from the first parts toward the

15 fourth parts, a plurality of beam portions 24 formed with
the tip portions 159 can be radially arrayed adjoining one
with another to be brought into contact with a pad of a
semiconductor device. In this way, it is possible to
conform to the recent trend toward a fine pitch in a

20 highly integrated semiconductor device.

As a consequence, the tip portion 26 of the
electrical contact element can be brought into contact
with a semiconductor chip pad by constant physical force
while having a desired OD characteristic, to apply a

o5 constant electric signal to the semiconductor chip and
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physical force, whereby the tip portion 26 is brought into 5 contact with
the sem conductor chip pad and the arnrest 30 fornmed on the surface of the
beam por tworn3@é7656 brought into contact with the el ectromcag/Krmpaerent 20.
Further, when the tip portion 26 and the sem conductor chip pad are
brought into contact with each 10 other, since the beam portion 24 has the
configuration zigzagged one or nore tines and the arnrest 30 is provided

on one surface of the beam portion, a torsion phenonenon occurs. Due to

this torshen-phienesrrorn presshag fidiee seapiplonethamott hehsgni £enduet 8r chip
by the tip portion 26 15 can be doubled to ensure that the tip portion 26

is reli @,@%ﬂweiﬁ%@@m act wwth the sem conductor chip pad through
an oxide film FIGs. 39a and 39b are a cross-sectional view and a

perspective view i{jUst nalidg BRcelwsdrmi palrtdent agt 20 beaterty usée to
test an electronic device, in accordance with a fifth enbodi nent of the

present i 'tcifé)f"f c&anherksadiche e doramdi @6 89abandgBeb intie
electric contact el enent accofding to this enbodi ment of the present

i nvention, i teflei BehRecHRRHBNNAi RS20 4fie ther bhmersaditent ,
except% tﬁﬁ%%@pﬁﬁﬁsﬁﬂgog%ﬂ 64 WO 03/ 067l 50 PCT/ KR02/ 02073 provided on

the beam BOHTSnCAs T R Fa0ed Boorr 6 T he T b port i on 46, o omart o
into contact with the electronic component 20.
Further, when the tip portion 26 and the
semiconductor chip pad are brought into contact with each
10 other, since the beam portion 24 has the configuration
zigzagged one or more times and the armrest 30 is provided
on one surface of the beam portion, a torsion phenomenon
occurs. Due to this torsion phenomenon, pressing force
applied to the semiconductor chip by the tip portion 26
15 can be doubled to ensure that the tip portion 26 1is
reliably brought into contact with the semiconductor chip
pad through an oxide film.
‘ FIGs. 39a and 39b are a cross—sectional view and a
perspective view illustrating an electrical contact
20 element used to test an electronic device, in accordance
with a fifth embodiment of the present invention.
As can be readily seen from FIGs. 39a and 39b, the
electrical contact element according to this embodiment of

the present invention is constructed in the same manner as

25 the fourth embodiment, except that the armrest 50 is
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At this time, in order to prevent static electricity 5 from being produced
due to contact between the arnrest 50 and the beam portion 44, an
i nsul ati /yomaasiony | ayer 52 nade of polyim de, paryl ene, Pamkroe/0b@Bth, is
further applied to an outer surface of the arnrest 50. As a consequence,
the tip portion 46 of the 10 electrical contact el enent can be brought
into contact wth a sem conductor chip pad by constant physical force
while having a desired OD characteristic, to apply a constant electric
si gnal t o RIRViQA coiduéber eheptansict hepapynedsf i4dh vittet merporétion
sem conductor chip is in a 15 nornal state or not. At this time, the beam
portion A£QECERIANGINGHEC ghipsindalpdnk cef wher Bepmt mwntiopotéi whidh is
brought into contact with the sem conductor chip pad and the arnrest 50
formed on itshedlaeenonte thapbhpnpos@ion Weought into 20 contact with one
surface of the beam portion 44. Further, when the tip portion 46 and the
sem conduct or chitp Wi atrEndyr olghordato tooprastenti tdtataoh ebeéberjicikyce t he
beam portion 44 has the configuration zigzagged one or nore tinmes and the
arnr esb 5CEran preimdedr2Bucrd: lhmeeltBrt contact obpawertn, thd asnoaspheégonenon
occurs. 65 WD 03/067650 PCT/KRO2/ 02073 Due to this torsion phenonenon,
pressi ng faortcethppldesth t porthensen,coadudingiulctt hdycbheingp oyt 08246 can
be doubled to ensure that the tip portion 46 is reliably
made of polyimide, parylene, and so forth, is further
applied to an outer surface of the armrest 50.
As a consequence, the tip portion 46 of the
10 electrical contact element can be brought into contact
with a semiconductor chip pad by constant physical force
while having a desired OD characteristic, to apply a
constant electric signal to the semiconductor chip and
thereby confirm whether the semiconductor chip is in a
15 normal state or not.

At this time, the beam portion 44 is bent by the
physical force, whereby the tip portion 46 is brought iﬁto
contact with the semiconductor chip pad and the armrest 50
formed on the electronic component 40 is brought into

20 contact with one surface of the beam portion 44.

Further, when the tip ©portion 46 and the
semiconductor chip pad are brought into contact with each
other, since the beam portion 44 has the configuration
zigzagged one or more times and the armrest 50 is provided

25 on the electronic component, a torsion phenomenon occurs.
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brought into contact with the sem conductor chip pad 5 through an oxide
film FIGs. 40a and 40b are a cross-sectional view and a perspective view
i Il ustratwog3aeresd ectri cal contact elenment used to test ZOTHRICH2WIABI C
device, in accordance wth a sixth enbodi mrent of the present invention. 10
As can be readily seen fromFI Gs. 40a and 40b, the electrical contact

el ement used to test an electronic device, according to this enbodi nent of
the present invention, is constructed in the same manner as the fourth
enmbodi mentDueexwepthihatoaspainr piferamareyt,s Foeaadngs fanca Bprkiedt Foel y
provided horizontally adjacent to the tip portion 26 and on a surface of
the zi gzaddged pant cohdurtobearnipor tiyontéé wiiioh portdcm i 46vecahcabey
farthest from the tip portion 66 and on the electronic conmponent 40 at a
posi ti on cuidsmbndbngenhsuacberitatpartheof tihe deamipor t4@nis0 BALWADEK i s
horizontally adjacent to the tip portion 46. At this time, the pair of
arnrests Hroantht/4 imespegiritvdly priovh detheon ddmel deadupboti ooh6yg apddt he

el ectroni c conponent 60 are spaced apart from each other in consideration
of a deggregdomgrhizah dhedbeaniportion 64 25 is bent. In order to prevent
static electricity from 66 W 03/067650 PCT/KR02/ 02073 being produced due

to contact betwegrst.hes@s maest i0) apd a’&rodswdatthgnadatiiey |aydra 72

and 76 made of polyimde, parylene, and so forth, are further applied to

outer perspective view illustrating an electrical contact
element used to test an electronic device, in accordance
with a sixth embodiment of the present invention.

10 As can be readily seen from FIGs. 40a and 40b, the
electrical contact element used to test an electronic
device, according to this embodiment of the present
invention, is constructed in the same manner as the fourth
embodiment, except that a pair of armrests 70 and 74 are

15 respectively provided horizontally adjacent to the tip
éortion 26 and on a surface of the zigzagged part of the
beam portion 64 which surface is vertically farthest from
the tip portion 66 and on the electronic component 40 at a
position corresponding to a bent part of the beam portion

20 64 which is horizontally adjacent to the tip portion 46.

At this time, the pair of armrests 70 and 74
respectively provided on the beam portion 64 and the
electronic component 60 are spaced apart from each other

in consideration of a degree to which the beam portion 64

25 is Dbent. In order to prevent static electricity from
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surfaces of the arnrests 70 and 74. 5 As a consequen i i

of the electrical contact element can be brough? infg1c22$a2;p 3?:L|gn °°
sem condwomB/0cTssp pad by constant physical force while RaTiKRp2@2ai8sired
OD characteristic, to apply a constant electric signal to the

sem conductor chip and 10 thereby confirmwhether the sem conductor chip is
ina normal state or not. At this time, the beamportion 64 is bent by the
physi cal force, whereby the tip portion 66 is brought into contact with

the sem gonductoroGhiddpade @pd ddigapsti roofwdsn atie i
_ estrsnresstend’ T 4apdovi d
on the surpag££%$ the beam portion 64 and the electronic conponen? GEIasg

brought nt t_act. Wi . Do
74 &Qﬂﬁnc_w thaeasl obbers Far ther 7 Gvierdd hef tpplybniten 66
the seni'cdnductor chip pad aré brought into contact with egcﬁ 20 other?nd

since th Q; IRQrtiQRiG%cha t i i : ; .
a & $oihe Confiegurattaerzi gppdged one oputrer
and t he %ﬁlsﬁg% drmests 70 and 74 are respectivelggg?bvided on thee tmes

surface of]%%%ﬁnggﬁhgg%gégﬂrggtgndotg%dphqgtronic conponent 60, a torsion

phenonencﬁ]il I's torsion phenonenon, 25 pressing force

applied to the sem con g b P 2he?
tip pgrtlon 66°¢an De g%ﬁ%?ggggggéngJ%ggtHg%pyﬁgggﬁga%gggﬁfgﬁbggois o7

Li! L:b:c%/ﬁbieog hi _1pto, contact Wi fihe casemeoniustgit chiftdagohitiaetgh an
with a semiconductor chip pad by constant physical force
while having a desired OD characteristic, to apply a
constant electric signal to the semiconductor chip and

10 thereby confirm whether the semiconductor chip is in a
normal state or not.

At this time; the beam portion 64 is bent by the
physical force, whereby the tip portion 66 is brought into
contact with the semiconductor chip pad, and the pair of

15 armrests 70 and 74 provided on the surface of the beam
portion 64 and the electronic component 60 are brought
into contact with each other.

Further, when the tip ©portion 66 and the
semiconductor chip pad are brought into contact with each

20 other, since the beam portion 64 has the configuration
zigzagged one or more times and the pair of armrests 70
and 74 are respectively provided on the surface of the
beam portion 64 and the electronic component 60, a torsion

phenomenon oOccurs. Due to this torsion phenomenon,

25 pressing force applied to the semiconductor chip by the
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FI Gs. 42a through 42i are cross-secti [ [

_ _ -sectional views 5 explaining a
gzcrfact;&lng the electrical contact elenment used toptest ag elggtrggiior
enbogﬁﬁentog?mgﬁg)FLEE- S?a_and 38b. In the nethod accor diPeg/KR92102173

_ sent invention, first, as showmn in FIG i
10 protective filmof a predetermn : i ckr i Sentire
m of ed thickness is forned on i
surIace of a sacrificial substrate 200 nade of silicon. The ??rg?tlre
protective f|In1nay conprise a thin filmsuch as a photoresist, and the

li ke. t%é-rpnbé8§% Lnfer @%ngcgulge dd r sbhuprelectbveehishipe alat stther otésti ve 15

f
il mpat ormed 1n manner such that the first protective film

atte

Pormed. AR 1148, The .tlrlst . 2™ ot 5 ngt he

phot oresi st and the, |ike, i TR - ern . conprising the
t Qd hzoarPQﬁEid@,fﬁx osing and d i

the phot cT¥&EERRANd ?F\E‘CPI fp g‘ acrificial substﬂraate gOO whi Ie\éel oping

rotating the sacrificj e g@g Next Az
; . , cA8sshewrtinnklG
i npl enenti ng arf Qﬁtﬂu4é%pr%%ess u5|ng t he |r§t E?otectﬁvg'flln1pafig¥n

R ol 0, Tt ettty e e
S m o ptaot eTament uSed To Aedl! An' dTectn st CHEIICR St or
in FIGs. 38a and 38b.
In the method according to this embodiment of the
present invention, first, as shown in FIG. 42a, a first
10 protective film of a predetermined thickness is formed on
an entire surface of a sacrificial substrate 200 made of
silicon. The first protective film may comprise a thin
film such as a photoresist, and the like. Then, by
batterning the first protective film, a first protective
15 film pattern 202 is formed in a manner such that the first
protective film pattern 202 delimits a first opened region
in which a tip portion is to be formed.
At this time, the first protective film pattern 202
comprising the photoresist and the like 1is formed by
20 coating, exposing and developing the photoresist and the
1ike on the sacrificial substrate 200 while rotating the
sacrificial substrate 200.
Next, as shown in FIG. 42b, by implementing an

etching process using the first protective film pattern

25 202 as an etching mask, a trench 204 in which a tip
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trench 204 may conprise a wet etching process enploying a 5 chenmical or a
dry etching process enploying a reaction gas. After the trench 204 is

defi ned, W9 oBfopic8irenti ng one or nore tinmes ani sotropi ¢ ePCAIKRY2i02078 he
trench, a depth of the trench 204 is increased, whereby the trench 204 has
a truncated pol ygonal pyram d-shaped or a truncated cone 10 shaped
configuration with a side surface sloped. Also, by rounding an inner
surface of the trench 204 and inplenenting one or nore tines anisotropic

etching ightheont{€ned, pa Feunded itd BUYdqUMR2IBrosetoeseds befineckssi on,
as shown'in FIG 42c, after renmoving 15 the first protective filmpattern

202 by asii Nghe BiLerific88E0BARRALA 2@ fil m pattern 206 is formed in
such a way as to delimt a second opened region in which a beam portion

zi gzagged one of Nppest ikiBE andhbawdih ity | AsEesenEdende pantings the be
formed and which is comunicated 20 with the trench 204. At this tine, in

the same SRS %4%%9; iéo?ﬁéjripé@t50%5¥e fidhrRAtS £6 Be 282 enphe yd ecord

protective pattern 206 may be fornmed by continuously I nplenenting

coating, ex i ev, pi o] ISt . shewtiigh Fl G
42d, ftéﬁngﬁgéggcgﬁg g69 6%%3g§§gobgé$%§%oz?§ %7 &hﬁagfective:¢$ﬁrn

Tt er | Al B0% of S or 6t BPEPRad A aene L R R e ¢ e pened
or more times anisotropic etching in the trench, a depth
of the trench 204 is increased, whereby the trench 204 has
a truncated polygonal pyramid-shaped or a truncated cone-

10 shaped configuration with a side surface sloped. Also, by
rounding an inner surface of tﬁe trench 204 and
implementing one or more times anisotropic etching in the
trench, a rounded tip portion 218 is formed.

Tn succession, as shown in FIG. 42c, after removing

15 the first protective film pattern 202 by ashing, etc., a
second protective film pattern 206 is formed in such a way
as to delimit a second opened region in which a beam
portion zigzagged one or more times and having at least
one bent part is to be formed and which is communicated

20 with the trench 204.

At this time, in the same manner as the first
protective film pattern 202, the second protective f£ilm
pattern 206 may be formed by continuously implementing
coating, exposing and developing a photoresist.

25 Next, as shown in FIG. 42d, after the second
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region of the second protective filmpattern 206 by 5 inplenenting a CVD,
PVD or plating process, in a manner such that the beamportion and the tip
portion awe oBoseew. Thereafter, an upper surface of a re®artkRw/opr7educt is
flattened. In succession, as shown in FIG 42e, a third 10 protective film
pattern 210 is forned on an entire surface of the sacrificial substrate
200 having undergone the flattening process, in such a way as to delimt a
third opened region in which an arnmrest is to be fornmed in subsequent

processes;réted: PRSI i Neut zonh ablDy aidi atenhedS dro the seemcl i2041i n
which the tip portionis to be forned. At this time, the third protective

filmpattgipsedeei s pooped ho epsHeacthat t hewaaemiest | 208r med onaa bent
part of the beam portion to be forned in the subsequent 20 processes and

zi gzagged, PG PL rifPhed! | FRSckMBESh PentforpRid | OR | Shdordammal lopeadjdacent
to the ti'p portion. Then, as shown in FIG 42f, after the third protective

filmpattern: 210 is fepaeds@achhe pastibigival rIubst pate 380, 20€onductive
mat eri al €%€ %% a %5 predeterninedéthickness is forn%?'in t he thirgggpened

70 D03/ 003080RETHERAZ! 03073 purpaben cafaifiey { Pirbdepsgt oot | ye sfdrrmapat t ern

210 by i enenti ng PVD or plating process. Thereafter, an upper

Surface(gughrgﬁgktﬁﬁ% @é%ﬁ“ﬂbfﬁigﬂégﬂ&nﬁﬁe tip portion are formed.
Thereafter, an upper surface of a resultant product is
flattened.

In succession, as shown in FIG. 42e, a third

10 protective film pattern 210 is formed on an entire surface
of the sacrificial substrate 200 having undergone the
flattening process, in such a way as to delimit a third
opened region in which an armrest is to be formed in
subsequent processes, at a position horizontally adjacent

15 to the trench 204 in which the tip portion is to be
formed.

At this time, tﬁe third protective film pattern 210
is formed to ensure that the armrest is formed on a bent
part of the beam portion to be formed in the subsequent

20 ﬁrocesses and zigzagged one or more times, which bent
portion is horizontally adjacent to the tip portion.

Then, as shown in FIG. 42f, after the third
protective film pattern 210 is formed on the sacrificial
substrate 200, a conductive material 211 of a

25 predetermined thickness 1is formed in the third opened
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At this time, an upper surface of the resultant 5 product which is forned
by the conductive material 211 can be flattened by CWP, etchback,

gri ndi ng,wetos/o67bber eupon, as shown in FIG 42g, by renovi R¢TIHRS2/0360nd and
third protective filmpatterns 206 and 210, the beam portion 214 and
arnrest 212 are fornmed. A coating 10 | ayer 216 nmade of an insul ating
material such as polyimde, parylene, and so forth, is applied to an outer
surface of the arnrest 212. In succession, as shown in FIG 42h, a post

portion 202i6ANPbirsi hhed himiprdf proredeteeni Addmsi pettenm %10 150¥ or med
on a termnal of an el ectronic conponent 300 such as a PCB having realized

thereon aiﬂ%?@ﬁéﬁ't&hgeda coyoyi tpvpadteplatAmendrotethe badmmpattian 24
formed in the preceding processes on. the sacrificial substrate 200, -

whi ch end,j s, fgethash fd@nd e ardsebtard Zprodueeniectfdditizndd h the post
portion 302 by connection nmeans 304 such as soldering, brazing, plating, a

conductive adhegivesn£kC.¢idd naldy, uppeghovirirackl Gor42ihe byrasmuivimg t he
sacrificial substrate 200 through wet etching and thereby freeing the beam

portiogn 2 t D8 tdrP ROT#dPRed LSy 2BeCcopnagted viehelficxifn &l ectan cal
cont ac eﬁgﬁgﬁ?thg§ﬁﬁg J71 WO 03/ 067650 PCT/ KRO2/ 02073 the arnrest 212

provi ded 80 the 0eam pesy i@ 214t bfoacRIPhel Adingf! Gk 43a through 43d are
cross-sectional views
Thereupon, as shown in FIG. 42g, by removing the
second and third protective film patterns 206 and 210, the
beam portion 214 and armrest 212 are formed. A coating
10 layer 216 made of an insulating material such as
polyimide, parylene, and so forth, is applied to an outer
surface of the armrest 212.
In succession, as shown in FIG. 42h, a post portion
302 comprising a bump of a predetermined size, etc. is
15 formed on a terminal of an electronic component 300 such
as a PCB having realized thereon a predetermined circuit
pattern. An end of the beam portion 24 formed in the
preceding processes on. the sacrificial substrate 200,
which end is farthest from the armrest 212, is cénnected
20 with the post portion 302 by connection means 304 such as
soldering, brazing, plating, a conductive adhesive, etc.
Finally, as shown in FIG. 42i, by removing the
sacrificial substrate 200 through wet etching and thereby

freeing the beam portion 214 and the tip portion 218

o5 connected thereto, an electrical contact element having
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expl aining a nethod for manufacturing the electrical 5 contact el enent
used to test an electronic device, shown in FIGs. 39a and 39b. In the
met hod acworudiosgsé o the fifth enbodi ment of the present PRT&RROMT3AS
shown in FIG 43a, as in the nethod for manufacturing the electrical
contact elenment 10 - according to the fourth enbodi nent, a second
protective filmpattern 404 is fornmed in such a way as to delimt a
second opened region in which a beam portion zigzagged one or nore tinmes

and havi pg at %ﬁg%tstonm@enbrwméos o behef obeed. Phetdevondlpr oiéctive
filmpattéern Z04°s 15 “conmuni cated with a trench 402 which is defined on a

sacrificigl ate 400 by inplenenting an etching process using a first
protecti&%mgﬁgﬁg%%ttern (not shown) and in which a tip portionis to be

formed. After t rencdy 403 isuglel i1md, dye i mptesenséagionel 2@iewsnore
times ani sotrogitig;ée'tchl ng in thecﬂt?rench 402, a depth of the trench 402 is

i ncr eased, ereby the t 402 hag s ifdeaat ety potiygonalepyrawied- shaped
or a tr %&P%%%e-%ha%ggﬁggnfiguration W th éﬁggde surface sl oped.

Al so, by roundi nhg bot t o face t ceBelR rdni402d@ntice pplséemt | ng
one oP rrcﬁ%nu’i?%se;r‘?f“?bttcr Bﬂpsuséc:l‘ﬁe?%hit%tt%n\/\o 03/ 067650 PCT/ KR02/ 02073 in

the trench 402 th§9ti§ §o§gkpn 218 having a rounded distal end can be
f or med. NH&tFI%?te fha secsnd protective filmpattern 404

In the method according to the fifth embodiment of
the present invention, as shown in FIG. 43a, as in the
method for manufacturing the electrical contact element

10 - according to the fourth embodiment, a second protective
film pattern 404 is formed in such a way as to delimit a
second opened region in which a beam portion zigzagged one
or more times and having at least one bent part is to be
formed. The second protective film pattern 404 1is

15 communicated with a trench 402 which is defined on a
sacrificial substrate 400 by implementing an etching
process using a first protective film pattern (not shown)
and in which a tip portion is to be formed.

After the trench 402 is defined, by implementing one

20 or more times anisotropic etching in the trench 402, a
depth of the trench 402 is increased, whereby the trench
402 has a truncated polygonal pyramid-shaped or a
truncated cone-shaped configuration with a side surface
sloped.. Also, by rounding a boﬁtom surface of the trench

25 402 and implementing one or more times anisotropic etching
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is formed on the sacrificial substrate 400, a conductive [

a predetermned thickness is formed in the second opened rggrgaeg;alh306 °
second prwo@sHeiseo fil mpattern 404 by inplenenting a CVDPCPXRo/02¢IBat i ng
process, in a manner such that the beam portion and the tip portion are
formed. Thereafter, an upper surface of a resultant 10 product is
flattened. In succession, as shown in FIG 43b, by renmpving the second
protective filmpattern 404, the beam portion 408 having a zi gzagged

confi gur ati oppwhitgh & zhozagge’ onEp Oporfie t21@s hiayifngr ned roandell s
time, the second protective 15 filmpattern 404 is renoved by inplenenting

wet et ching. .o PtLnygl Rafupeeseiradd.as shown in FIG 43c, an arnr
: . , est 504 of
a predetermned size Is forned on a termnal of an el ectronic conponent

500 such as a R{Bhavipgreaizede28nbhes e e predeiam padteirncd
cuyi4
pattern. A coating 1ayer 506 nade of agfinsulating nater?al such as

pol yi mi de, . parylene, and.sq gt cii5 agabbedate arp '
_ ! @ut er confuadevef  th
ar nr est ) §F%$§iSI%IﬁE? tﬁ% éknfgét 504 is ?orned dn thg 25 electronig

PCT chop 3095 g PBe R et AT L s G e e
postt1on DOrLgSnEBLhL AU, P dHd RREAAEMDrAeBeRt vROEIAN phfttorn
404 by implementing a CVD, PVD or plating process, in a
manner such that the beam portion and the tip portion are
formed. Thereafter, an upper surface of a resultant
10 product is flattened.

In succession, as shown in FIG. 43b, by removing the
second protective film pattern 404, the beam portion 408
having a zigzagged configuration which is zigzagged one or
more times is formed. At this time, the second protective

15 film pattern 404 is removed Dby implementing wet etching,
etc.

In succession, as shown in FIG. 43c, an armrest 504
of a predetermined size is formed on a terminal of an
electronic component 500 such as a PCB having realized

20 thereon a predetermined circuit pattern. A coating layer
506 made of an insulating material such as polyimide,
parylene, and so forth, is applied to an outer surface of
the armrest 504.

At this time, the armrest 504 1is formed on the

25 electronic component 500 at a position on a bent part of
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predeterm ned size, etc. is formed on the termnal of the 5 electronic
component 500. An end of the beam portion 408 which is farthest fromthe
trench 40&0i03/0¢wanected with the post portion 502 by conmeFiKRn/opEans 508
such as soldering, brazing, plating, a conductive adhesive, etc. Finally,
as shown in FIG 43d, by renpving the 10 sacrificial substrate 400 through
wet etching, etc. and thereby freeing the beam portion 408 and the tip
portion 410 connected thereto, an electrical contact elenment having the

arnrest 544 pravndasheni dhe 4ecki gRaggedomonentr 5A0res ttomps etibd chl5
FI Gs. 44a through 44d are cross-sectional views explaining a nethod for

manuf act ;ﬁé@ﬂti&@ b et 6heal 1yCantjadnetenenti gigssrt bohest an el ectroni c
device, showmn in FIGs. 40a and 40b. In the method according to the sixth

enbodi ment of 0 Lhstpresentidbmvenigoon, caspshewng n &l Gouddga, af imthe
met hod for manu ad%uring%?ﬁe el ectrical coﬁ?act e?énent acco}ding to the

fourth emhodidEoiniAegesqad PIECtiyerothbe Bl teid) 69dmisaloniedtion such
a way as 1o del[imt a second opened region in which a beam portion

5G5S RORLEPRRl FRBBAARDS T ha e obeae aesdienkogarh ot be,
OO o AL 53! S Mo, i RO2 ik, | Bosleinecosneatesavridici o
the post portion 502 by connection means 508 such as
soldering, brazing, plating, a conductive adhesive, etc.
Finally, as shown in FIG. 43d, by removing the

10 sacrificial substrate 400 through wet etching, etc. and
thereby freeing the beam portion 408 and the tip portion
410 connected thereto, an electrical contact element
having the armrest 504 provided on the electronic
component 500 is completed.

15 FIGs. 44a through 44d are cross-sectional views
explaining a method for manufacturing the electrical
contact element used to test an electronic device, shown
in FIGs. 40a and 40b.

Tn the method according to the sixth embodiment of

20 the present invention, as shown in FIG. 44a, as in the
method for manufacturing the electrical contact element
according to the fourth embodiment, a second protective
film pattern 604 is formed in such a way as to delimit a

second opened region in which a beam portion zigzagged one

55  or more times and having at least one bent part is to be
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process using a first protective filmpattern (not shown i i

tip portionis to be formed. After theptrench éOZ IS def?neg ags | which @
i mpl ementwO@306m350 or nore tines ani sotropic etching in t heCrneRiei2@82, a
depth of the trench 602 is increased, whereby the trench 602 has a ’
truncated pol ygonal pyram d-shaped or a 10 truncated cone-shaped
configuration with a side surface sloped. Al so, by rounding a bottom
surface of the trench 602 and inplenenting one or nore tines anisotropic

et ching fgpddee tremel 6Q%kcdie tppopection 6¥6 lmavipetzerounded dp
2 st al
end can be forned. 15 Next, after the second protective filmpattern 604

s for red it hijtiral asubsenahe 600, whbondut i efinaerical 609 in
t he amount of a predeterm ned thickness is filled into the second opened

region of &{}% second  prgseshtue Gobm pat t emplafderbyingpl emenetniagCyvD
PVD or 20 plating process, in a manner such that the bean1portio% gnd t he

tip porti f oL Ed. 2Theneal teFot 8P Lpgerilsuidaateni anoesshbant
pr oduct §§Q¥%%%%enegﬁgFurther, éﬁfhird protectivgffiln1pa??ern 608 is

forneg or, 8 resyl r peyc o L S
! £ %91% oirRgbudisrg Hhesagsitiégi al 25 substrate 600
havi n uﬁﬁ%rgonel§ e f%attgnﬁng process, in 75 WD 03/067650 PCT/ KR02/ 02073

e Tormes! & RIS G PRR e L eneggg e e
or more times anisotropic etching in the trench 602, a
depth of the trench 602 is increased, whereby the trench
602 has a truncated polygonal pyramid-shaped or a

10 truncated cone-shaped configuration with a side surface
sloped. Also, by rounding a bottom surface of the trench
602 agd implementing one or more times anisotropic etching
in the trench 602, the tip portion 616 having a rounded
distal end can be formed.

15 Next, after the second protective film pattern 604
is formed on the sacrificial substrate 600, a conductive
material 609 in the amount of a predetermined thickness is
filled into the second opened region of the second
protective film pattern 604 by implementing a CVD, PVD or

20 plating process, in .a manner such that the beam portion
and the tip portion are formed. Thereafter, an upper
surface of a resultant product is flattened.

Further, a third protective film pattern 608 is

formed on a resultant product including the sacrificial

25 substrate 600 having undergone the flattening process, in
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is formed to ensure that the arnrest is fornmed on a bent 5 part of the
beam portion to be forned in the subsequent processes and zi gzagged one or
nore ti newQ o6 bent  portion is horizontally adjacent POTIKRS2002(53
portion. Then, after the third protective filmpattern 608 is formed on
the sacrificial substrate 600, a conductive 10 material 609 of a
predeterm ned thickness is formed in the third opened region of the third
protective filmpattern 608 by inplenmenting a CVD, PVD or plating process.

Ther eaf t ef, 120 WF@U&& agel ohia neshlrdnbpereductegionfiatviehed. 215 Next,
as shown in FIG 44b, by renoving the second and third protective film

pattgrnsé@%%éygjfgkkot@@ peamedportion 614 and arnrest 610 are formed. A
coating l'ayer 612 made of an insulating material such as polyimde,

parylene, and $@ fiQ{id, ¢igecaPpiHeed Hixranpootectiuef duidmfpa2oerhe68Bn est
610. I n succession, as shown in FIG 44c, an arnrest 702 of a

predetermi negd size i fQdBd opnatt enal padmdstaniselfectreshi @n canpengnt 700
such as &%Wé%iéé@nggrégflzed thereon a predetermned circuit pattern. A

R o kS e frp e
surface O]g];roéehsesgsr & éqg;zd%_}géci" Snll MBr therar asds /0atiscH obeed at a
portion is horizontally adjacent to the tip portion.
Then, after the third protective film pattern 608 is
formed on the sacrificial substrate 600, a conductive

10 material 609 of a predetermined thickness is formed in the-
third opened region of the third protective film pattern
608 by implementing a CVD, PVD or plating process.
Thereafter, an upper surface of a resultant product is
flattened.

15 Next, as shown in FIG. 44b, by removing the second
and third protective film patterns 604 and 608, the beam
portion 614 and armrest 610 are formed. A coating layer
612 made of an insulating material such as polyimide,
parylene, and so forth, is applied to an outer surface of

20 the armrest 610.

In succession, as shown in FIG. 44c, an armrest 702
of a predetermined size is formed on a terminal of an
electronic component 700 such as a PCB having realized
thereon a predetermined circuit pattern. A coating layer

o5 704 made of an insulating material such as polyimide,
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position corresponding to the arnrest 610 forned on the 5 beam porti

?14. ﬁ post portion 706 conprising a bunp of a predeterm ned sige t;?Q i's
ormed orwoOha/ot7s0 nal of the electronic conponent 700. ROTERD202078he beam
portion 614 which is farthest fromthe trench 602 is connected with 10 the
post portion 706 by connection neans 708 such as soldering, brazin
plating, a conductive adhesive, etc. At this tine, the arn%est 702955
Eonnected_ln a manner such that it faces the arnrest 610 forned on the
iﬁag}gfr%%%@q§ggyW@ﬁ§ Bei e repaceih apaplitdetef romoutEIFi siar f§ceagtshown

. by renmoving the sacrificial substrate 600 through wet

et chi ng tc J?%% i i
» 18- st hegeby freeing the beam portion 614 and the ti o]
616 conneg)te(ji ereto, an electrical contact elenent having the afnfegzgon

610 and 702 r e%{:ectti i i L
. nael v Py degh&n 20ntbetbeadpoi ki offogidanatt hé
el ectronic conponentj700 i's conpleted. Hereafter, sinulations results for

di stri buti on. ,of s%; i : ;
! on ST di6th t 802 theamuparesen @f0 t e releescton cdhec
el ement USEY Yo test an €l ectronic device, according to 25 the presen?ntaCt

i nvention_an i
afrreﬁgidg?ﬁ??igggff?gﬁggggPagz ;Pgnezz XELSB{SGZggg EST/EFggigggrg devi ce
post eggc%@f&e[ tood! CBompeasandg 450. bump of a
predetermined size, etc. is formed on the terminal of the
electronic component 700. An end of the beam portion 614
which is farthest from the trench 602 is connected with

10 the post portion 706 by connection means 708 such as
soldering, brazing, plating, a conductive adhesive, etc.

At this time, the armrest 702 is connected in a
manner such that it féces the armrest 610 formed on the
beam portion 614 while being spaced apart therefrom.

15 Finally, as shown in FIG. 44d, by removing the
.sacrificial substrate 600 through wet etching, etc. and
Athereby freeing the beam portion 614 and the tip portion

616 connected thereto, an electrical contact element
having the armrests 610 and 702 respectively provided on

20 the beam portion 614 and the electronic component 700 1is

completed.
Hereafter, simulations results for distribution of
stress applied to a beam portion of the electrical contact

element used to test an electronic device, according to

25 the present invention and a peam portion of the
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In the case of the beam portion according to the 5 present i i

shown in FIG 45a, constant stress of agout 500 M (Iga) istalpg?lsgfjl '?(r)]’tﬁz

beam por twon3mbmsugh a section which is separated from t ReTaRMRO2ATEON

nmeans such as the bunmp by 5.0x10-4 to 2.0x10-33 M On the contrary, in

t he case of the conventional beam portion, as 10 shown in FIG 45b (/aryi ng

ts';]ress of about 400 to 500 M (Pa) is applied to the beam portion 'Ehrough
e same section. As apparent fromthe above description, the nethod for

manuf act UJNEL A Gheet el o i
h _ t S ACEoakamNte Leent 0 usksl t kot tastel @dtron
devi ce, dﬂﬁe ecﬁgéct rical contact el enment manufactured thereby, accordi Ing

to the prese J pyentd-enee Previ .
leTechro ! e Provi depadvaricaagessds wdadcr idede reelasw. tion
present i ve"“ﬂ%l on, since stress is dispersedly applied to a beam port}gﬁ

of the el [i cgé 04C | it i i
! a gcq8pact element, it is possible to prevent the beam
portion fﬁ% bel ng %r oken while the beam portion is repeatedly brought

into contact with a,sem condyct ofpghiysam | Bok [ '
. 8 ¥ esesbriavigntton,theu
the fact that ;r&h gpal en% of "a tllqp poratr?o%Ohas a truncgt edgpol y-gonal © t2§

pyram d-shaped por .a_tr ncat ed £0ne- aped peafi i
_ i guyat | @8ns¥8n VOs@3/3657650
PCT/ KR02/ wit Y 2 Y otinded” di stog’Pl end sgrface or has a col umm- shaped

the el octoF caPOEbnpLe: Thl Gdnc s e TEl ST ERE: pERRNOBRE 1okl RriErgion o
a section which is separated from the connection means
such as the bump by 5.0x107% to 2.0x107F m. On the
contrary, in the case of the conventional beam portion, as

10 shown in FIG. 45b, varying stress of about 400 to 500 M
(Pa) is applied to the beam portion through the same
section.

As apparent from the above description, the method
for manufacturing an electrical contact element used to

15 test an electronic device, and the electrical contact
element manufactured thereby, according to the present
invention, provides advantages as described below.

In the present invention, since stress is
dispersedly applied to a beam portion of the electrical

20 contact element, it is possible to prevent the Dbeam
portion from Dbeing broken while the beam portion is
repeatedly brought iﬁto céntact with a semiconductor chip.

In the present invention, due to the fact thét a -
distal end of a tip portion has a truncated polygonal

25 pyramid-shaped or a truncated cone-shaped configuration
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repeatedly brought into contact with a pad of the 5 sem conductor chip by
constant physical force, the tip portion does not pierce an oxide film
formed orwohe/ogmso and damage the pad, and a defective pr®p@rKR0e/02073 not

i ncreased when i npl enenti ng subsequent sem conductor manufacturing
processes such as a wire bonding process, 10 and the like. Also, the

| i kel i hood of the distal end of the electrical contact el enent to becone
worn and produce particles by itself is avoided. Further, due to the fact

that the ditgtah epdnsiedf atestof the tdurfemdion bhst he ebéunni-shhpednt act
el ement which 15 is to be brought. into contact wwth the pad of the

seni conducdof ; Gk i GAdwi kB ld keounded oanded] ancomactacer eahef the tip
portion is increased and electric conductivity is thereby inproved.

Mor eover ¢ b ncgoathengt hoef the tiplpettienlof tbetall elebdmémal dentact
el enment is ‘extended to 30 m- 500 pm adjustnent of an OD characteristic

can be easilyy: £ongducheduoSince gy obestaon | aifer med apaandoa prtoxi ml
end of thetip portion whére the tip portion and beam portion of the

electric . : . ) .
tg S5AG £ TRIE! & oppectad 2 hcaacheerher, e | t
porti on g%erﬁﬁe e e%tr?ca 11%19 \?&) 03/ 067650 %K%OZ/ 020%3 cont ac?lggrrelnlto

by conat die: BhoRi SaES 1o Ce P et ass T s TS e ot ol Al end of "
t he : pplied to the proxi mal end of
and damage the pad, and a defective proportion is not
increased when implementing subsequent semiconductor
manufacturing processes such as a wire bonding process,
10 and the like. Also, the likelihood of the distal end of
the electrical contact element to become worn and produce
particles by itself is avoided.
Further, due to the fact that the distal end surface
of the tip portion of the electrical contact element which
15 1is to be brought into contact with the pad of the
semiconductor chip, and the like, is rounded, a contact
area of the tip portion is increased and electric
conductivity is thereby improved.
Moreover, since a length of the tip portion of the
20 electrical contact element is extended to 30 pm ~ 500 pm,
adjustment of an OD characteristic can be easily
conducted. Since a projection is formed around a proximal
end of the tip portion where the tip portion and beam

portion of the electrical contact element are connected

25 with each other, while the tip portion of the electrical
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tip portion, and it is possible to prevent the tip portion 5 from being
broken. Furthernore, because the beam portion of the electrical contact

el ement ha® 0a/06msbd i t ude of stepped portions, it is possipCe/KRo202@0per |y
conformto the recent trend toward a fine pitch required in an electronic
device 10 such as a highly integrated sem conductor chip. Also, because
the beam portion of the electrical contact el enent has a zigzagged
configuration, while the tip portion of the electrical contact element is
r epeat edlypdRught1bhkat coat aepeasitciilishebpadgbt thetsemadiaiict oitéhi p by
constant 15 physical force, it is possible to disperse stress applied to

the beamt@fértj%aaa and pIRYestmt henbeatmopor thop foywmeobsitegthr phesichd
‘addition, by the fact that the electrical contact elenent according to the

present :\;&;V&;};' oprcanshe Jmsst 2Qpgariediiced tsingproninad erettod mbehani cal
system (MEMS5) with remarkable reproducibility, it is possible to inprove

yield, pr | Ml { ¥ andngpetat sopalssieflicakid igyewdnanthel edpr poirt idevi ce
testing %ﬁgy J%%E%sné p?obe cardgﬁhich may conprise an el ectrical contact

el emept . s ndUELReA torsion effect rendered by an 80 WO 03/ 067650
PCT/KEOZH§%5¢Q§Q%? egt,eﬁt is possible to test the sem conductor chip,

with the constant physical forge signi figant lpedmcr gasedort o dhe exfent
that the tip portion hay pierce the oxide
electrical contact element has a multitude of stepped
portions, it is possible to properly conform to the recent
trend toward a fine pitch required in an electronic device
10 such as a highly integrated semiconductor chip. Also,
because the beam portion of the electrical contact element
has a zigzagged configuration, while the tip portion of
the electrical contact element is repeatedly brought into
contact with the pad of the semiconductor chip by constant
15 physical force, it is possible to disperse stress applied
to the beam portion and prevent the beam portion from
being broken.
In addition, by the fact that the electrical contact
element according to the present invention can be mass-—-
20 produced using a micro electro mechanical system (MEMS)
with remarkable reproducibility, it is possible to improve
yieid, productivity and operational reliability of an
electronic device testing kit such as a probe card which
may comprise an electrical contact element.

25 Also, due to a torsion effect rendered by an
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filmformed on the pad of the sem conductor chip. 5 In the draw ngs and
specification, there have been disclosed typical preferred enbodi nents of
t he i nverwooa/o6mpd, al t hough specific terns are enpl oyed, PCiagRoa020768sed i n
a generic and descriptive sense only and not for purposes of limtation,
the scope of the invention being 10 set forth in the follow ng clains. 81
WO 03/ 067650 PCT/ KRO2/ 02073 WHAT IS CLAIMED IS: 1. A nethod for
manuf acturing an electrical contact element used to test an electronic
devi ce, by-mdafini ng, 00 posealld ctal teshstiat e semitaembbctor wehélra 5 tip
portion is to be fornmed, formng a protective film pattern in a manner
such that,tihe PRt eClristeakt | PrRatilcenn feteté mstigrart iopemetly r égicoraisedi ch a
beam portion is to be formed and which is comrunicated with the trench,
filling g copduching iretgpialcidt oiphpoepaned negi elemnd tieapoiigelo the
sacrificial substrate and the protective filmpattern to formthe
el ectricat; GONEact-gl BRERhNPANGD # hard igemiteshdestapdchliie .beam portion,
t he net hod conprising the step of: conducting one or nore tines, after
defining the 18 tLRACh:, AR SQLT ARKC IEH POchpibhp tieneh haveutiean vay as
ept

to increase a of the trench and round an inner surface of the
trench. %ﬂiggfoggéhngﬁﬁxfftpEg%EQrb@‘%ﬁ%é@ﬂmeﬂ@§rQﬁﬂ the invention
and, although specific terms are employed, they are used
in a generic and descriptive sense only and not for

purposes of limitation, the scope of the invention being

10 set forth in the following claims.
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20 the step of conducting one or nore times anisotropic etching in the
trench in such a way as to increase a depth of the trench and round an

i nner surweaad/oefest he trench is 1nplenmented by a reacti vePCarKRRoOR73g
process. 25 3. The nethod as set forth in claim1, wherein 82 WO 03/067650
PCT/ KRO2/ 02073 the beam portion has a nulti-stepped configuration which
conprises a first bar-shaped part connected with the tip portion, a second
bar - shaped part connected with the first part and having a width greater

t han theﬁd'tz_\r.lstx th]ﬂAIﬁgg fg5 third bar-shaped part connected with the
second part an aving a width greater than the second part. 4. The method

as set forth iahclai@:ng@ﬁgginfdﬂuaﬁﬁmmﬁammutmnghagﬂa zeyeaggegal
configuration which 10 conprises a first bar-shaped part connected with

the tip portio econd zi-gzpgged past connediertmenict levigest Dyart and
zZi gzaggecFo(fhtéaéc:? %&r%e times, and a third bar- shaped part connected with

the second part. 15 5. T d?ﬁ%?&hé@ sebsteath,i m dmmcld, inhwhéich &
di st al eﬁga n%%%’t?g Sb?%}on as a truncated éolygonal pyr am d- shaped or

20 b e Rt B et of o B g A e atar end of the tip
it R i et
delimits an opened region in which a beam portion is to be
formed and which is communicated with the trench, filling
a conductive material into the opened region, and removing
10 the sacrificial substrate and the protective film pattern
to form the electrical contact element having the tip
portion and the beam portion, the method comprising the
step of:
conducting one Or more times, after defining the
15 trench, anisotropic etching in the trench in such a way as

to increase a depth of the trench and round an inner

surface of the trench.

2. The method as set forth in claim 1, wherein

20 the step of conducting one oOr more times anisotropic
etching in the trench in such a way as to increase a depth

of the trench and round an inner surface of the trench is

implemented by a reactive ion etching process.
25 3. The method as set forth in claim 1, wherein
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portion. 25 83 WD 03/067650 PCT/ KR02/ 02073 7. The nethod as set forth in
claim1, further conprising the steps of: formng again, after defining on
t he sacriwpmB@ab76ssubstrate the trench in which the tip poPCIT&RR®2076 be 5
formed, another specified protective filmpattern which is other than the
protective filmpattern for opening only a center part of the trench, on
the sacrificial substrate, and then conducting an etching process one or
nore tinmes so as to increase the depth of the trench; and 10 renoving the

speci fi ed,profacti ics?l PRLLErN Wi Eh-stsppebiercdmeignhat poot edtiche film
pattern f openlné§O the center part of the trench. 8. The nmethod as

set Torth.ifbslabm s vhese B3 ik endonbebhad iy or thon 113 o

nal yranld S or a truncated cone-shaped
configuration. with a &Gk s ahfectnd aiphojubet ifdrsts
fornedEHEﬁﬁﬁ 8npr8X|na en%gﬁyéﬁé§?lg§%ortlon 20 9. The nethod as set
forth in claim er.ei ehde pf+h 88 the Faklsitopdras and a
col um- sh@%Eh aBQnEP i%ﬂ¥%§§ﬁf@frounded di stal end surface, and a

bor' 1 on. 5818 515, oL TS0 8155 oo

having a width greater than the second part.

4. The method as set forth in claim 1, wherein

the beam portion has a zigzagged configuration which

10 éomprises a first bar-shaped part connected with the tip
portion, a second zigzagged part connected with the first
part and zigzagged one or more times, and a third bar-

shaped part connected with the second part.

15 5. The method as set forth in claim 1, wherein a
distal end of the tip portion has a truncated polygonal
pyramid-shaped or a truncated cone-shaped configuration

with a rounded distal end surface.

20 6. The method as set forth in claim 1, wherein a
distal end of the tip portion has a column-shaped
configuration with a rounded distal end surface, and a
projection is formed around a proximal end of the tip

portion.

25
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84 WD 03/ 067650 PCT/ KRO2/ 02073 10. A nethod for manufacturing an

el ectrical contact elenent used to test an el ectronic device, by defining,
on a sacrwbhiosledéssubstrate, a trench in which a tip portiPCA/KRo200207Be
formed, formng a first protective 5 filmpattern in a manner such that the
first protective filmpattern delimts a first opened region in which a
beam portion is to be forned and which is comrunicated wth the trench,
filling a conductive naterial into the first opened region, and renoving

the sacrificial710 supsérafea st hBe Jdif SEopkat ebhi \va diih mipatferthdo form
the electrical contact elenent having the tip portion and the beam

portion, Egﬁpgggﬁﬁg EPPIdidgy dhe steps of: conducting one or nore tinmnes,
after defining the™ trench, anisotropic etching in the trench in such a way

as 15 tO_inPreééﬁns'}ngepéBaS?ﬁ,thﬁffzé_@n%@ﬂ‘i'iﬁﬁu%hartﬂéln%acﬁiuﬂi@'g@lOf the
trench; filling the conductive material into the first opened region of a

predet er g%gsgtkeit%kna?é %%'éﬂé}% ednhonihg, SRET IS pbreulst ras etby pde

first pr ctive layer, to 20 formthe tip portion and the beam portion,

and then flattening.an u B EQCErOf cBr L LS NGS WA rPAdUeH | 15

formng a second protectlsﬂﬁ%??n1pat ern on the first resultant product
oot oct  ve P EEmeset gt o R AR e e R 8T e, e an
center part of the trench, on the sacrificial substrate,
and then conducting an etching process one or more times
so as to increase the depth of the trench; and
10 removing the specified brotective film pattern which

is other than the protective film pattern for opening only

the center part of the trench.

8. The method as set forth in claim 7, wherein a

15 distal end of the tip portion has a truncated polygonal
pyramid-shaped or a truncated cone-shaped configuration
with a rounded distal end surface, and a projection is

formed around a proximal end of the tip portion.

20 9. The method as set forth in claim 7, wherein a
distal end of the tip portion has a column-shaped
configuration with a rounded distal end surface, and a
plurality of projections are formed around a proximal end
of the tip portion.

25
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85 WO 03/ 067650 PCT/KRO2/02073 arnrest is to be formed, adjacent to the
trench in which the tip portion is to be forned; filling the conductive
mat eri al Wot0a/061660 second opened region of a predetern ne@CTIHRIR0BES
delimted on 5 the first resultant product by the second protective |ayer,
to formthe arnrest, and then flattening an upper surface of a second
resul tant product; and removing the second protective filmpattern, first
protective filmpattern and sacrificial substrate to 10 conplete the

el ectrical contpgt elgnepbthaw nardhe hbpufpetiirdmg beam peliccdny iarull
arntest. 11. The nethod as set forth in claim 10, wherein a distal end of

the tip paghigpihas) anbhtncaded pel ygesal aAS5 dysapiensbapegvdeep tyncat ed
cone-shaped configuration with a rounded distal end surface, and a

proj ecti anﬁnghgf MR, af alnd fr PEOXi MBliRRe @l ,t he £ieneRr thokhikh dhe
met hod as set forth in claimi10, wherein a 20 distal end of the tip

portion hg; asjcoogp#irgh shaped, SONTHGWRL | ORc¥nE Aga 4 opnded drYidctene

2?rzﬁceii oA urality of projections are fofmed around a proxinmal end
S o) AT OB oAb L A coferidl emppbisabatest an
film pattern delimits a first opened region in which a
beam portion is to be formed and which is communicated
with the trench, filling a conductive material into the
first opened region, and removing the sacrificial
10 substrate and the first protective film pattern to form
the electrical contact element having the tip portion and
the beam portion, the method comprising the steps of:
conducting one or more times, after defining the
trench, anisotropic etching in the trench in such a way as
15 to increase a depth of the trench and round an inner
surface of the trench;
filling the conductive material into the first opened
region of a predetermined thiékness delimited on the
sacrificial substrate by the first protective layer, to
20 form the tip portion and the beam portion, and then
flattening an upper surface of a first resultant product;
forming a second protective film pattern on the
first resultant product having undergone the flattening
step, in a manner such that the second protective £film

25 pattern delimits a second opened region in which an
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a beam portion having a nulti-stepped configuration which conprises a
first bar-shaped part, a second bar- shaped part connected with the first
part and wewdngea 5 wi dth greater than the first part, aneCa/KRo2/02073
bar-shaped part connected at one thereof with the second part and having
a wdth greater than the second part, the third part being connected at
the other end thereof wth an electronic conponent, through a bunp; 10 a
trench defined on a sacrificial substrate at a position corresponding to a

free end gfntdhe figsttpasd ebrmbhe begmdeart oo, thy dorehuciting whdcabr nore
times a first isotropic etching process using a first protective film

pattern %?éﬂkfﬁcﬁéfgigﬁsgs ik deMEYIefleUch that a bottom 15 surface of
the trench 1s rounded; and a tip portion formed by applying, after renoving

the first protgctyveyfidmepatssdict Bvéechatepiatiectinte fithe patdoerch on
the sacrificial substrate, filling a conductive material into the trench,

flatteni ir}%f&g%%ppr%gi%ﬁ f g&‘fetaﬁf pBedBrbealhieant tRi edHeks r@SPMhNgethon

sacrific strate an e second protective filmpattern by wet

etching. 4, The el ecliiGalaRent 3ebagbemeny agnset sbenhll | protleaivivis

wher ei™n, by conducti ng ani sotropic etching one 25 or nore tines, the

trench has_a truncat Oq_,ng)ojcg{go%%reiﬁﬁvgrg&ﬁ/ PR 2650 R &ROR4 0287 Jipper
wth a

pyram d-s %%%ﬁ’oFoa runcat €d cone-shaped secti on, side surface of

the trencgug gggdbf a second resultant product; and

removing the second protective film pattern, first
protective film pattern and sacrificial substrate to
10 complete the electrical contact element having the tip

portion, beam portion and armrest.

11. The method as set forth in claim 10, wherein a

distal end of the tip portion has a truncated polygonal

15 pyramid-shaped or a truncated cone-shaped configuration
with a rounded distal end surface, and a projection is

formed around a proximal end of the tip portion.

12. The method as set forth in claim 10, wherein a

20 distal end of the tip portion has a column-shaped
configuration with a rounded distal end surface, and a .
plurality of projections are formed around a proximal end

of the tip portion.
25 13. An electrical contact elément used to test an
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15. The electrical contact elenment as set forth in 5 clai i
distal end of the tip portion has a colum-shaped con?ighpgg?bnmcf:ﬁlg :
;ﬁgnde? dwvetoalsrnel surface, and a projection is fornmed aPeWMR/ORI76Xi Mal
en F ~the tip portion. 10 16. The electrical contact elenment as set forth
claim 15, wherein the tip portion is fornmed by defining a depression
on the sacrificial substrate through inplenmenting a first isotropic
etching process and a second ani sotropic etching process, defining the

trench 151%%é¥%§?§ GeGObEM-shppadiseft i on with the bottom surface

rounded, Ti e conductive material into the trench, and renoving the

sacrificial substggéﬁ. } . i . : .
: L w1 The hechsi samoanit-astieepedenbnds gsetatfion
20 claim 13, wherein apﬁlstal end of@the tip portf%% has a truncatedh '

pol ygonal @{éﬁmé:%&l%@aip%e oL, af {éggca}géag_gg{k@eds@maﬂ, canf sgooadi dramt t h a

rounded df surtace, and a projection is formed around a proxi nmal

end of the tip portio 0 0 i
eIectrlca?h%BﬁgaéFﬂgie§8H§é§§§§¥%%$gétﬁ1?% g?%?ﬁrl ,faﬁgfﬁ%nﬁﬁzéﬂgsgi

Por L1 |5, OREeDY Selno g, dopesaien onddeasanni it i ot ¢
the trencga\émti Cchorlr}{aesc@eér %rtlzca})ﬁg pcq{éﬁ%)@ﬂl with the gsepcorfcfsz(::,t 5ar?§fl e
having a width greater than the second part, the third
part being connected at the other end thereof with an
electronic component, through a bump;

10 a trench defined on a sacrificial substrate at a
position corresponding to a free end of the first part of
the beam portion, by conducting one or more times a first
isotropic etching process using a first protective film
pattern as an etching mask, in a manner such that a bottom

15 surface of the trench is rounded; and

a tip portion formed by applying, after removing the
ﬁirst protective film pattern, a second protective film
pattern on the sacrificial substrate, filling a conductive
material into the trench, flattening an upper surface of a

20 resultant product, removing the sacrificial substrate and

the second protective film pattern by wet etching.

14. The electrical contact element as set forth in
claim 13, wherein, by conducting anisotropic etching one

25 or more times, the trench has a truncated polygonal
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pyram d- shaped or a truncated cone-shaped section with the bottom surface
rounded, filling the conductive material into the trench, and renoving the
sacrificiwbDosiobssrate. 10 19. The el ectrical contact el enmeot/KR282173f orth
in claim113, wherein a distal end of the tip portion has a colum-shaped
configuration with a rounded distal end surface, and first and second
projections are fornmed around a proximl end of the tip portion. 15 20.
The el ectrical contact elenent as set forth in claim19, wherein the tip

portion i d def ig¥ ng +fiRshtand coeeenthatent esstohopar Wi tén & he
sacrificf@yfgég§s§$éPe t hrough i nplenmenting first, second and third 20

et chi ng proges fiJH t heg-d{@hcdn whegh has a col um- shaped section
with the %%ﬁ%o%ﬁggﬁggcg&iggﬁhed, fiIIir%%éthe conductive material into the

trench, and renmoving the sacrificial substrate. 25 21. The el ectrical
contact elenent as set forth in 89 WO 03/067650 PCT/ KR0O2/ 02073 claim 13,

wherei n a dista]gend @ftBeckipipant iconthas alémencassdspyr dumkshaped or
a truncated cone-shaped configuration with a rounded distal end surface. 5

22. The €| [ C elerend 38 sed fof t Bhen tig aporiBonwherseiad a
distapgenafgiﬁtﬁgLiigﬂ%ggéPoﬁ'has a colum-shaped configuration with a

rognded dLst alnend o iy T 28%r ;-4 R0 GFIHION 4 S drtest ardigich A penati mal
en
surface, and a projection is formed around a proximal end

of the tip portion.

10 16. The electrical contact element as set forth in
claim 15, wherein the tip portion is formed by defining a
depression on the sacrificial substrate through
implementing a first isotropic etching process and a
second anisotropic etching process, defining the trench

15 which has a column-shaped section with the bottom surface
rounded, filling the conductive material into the trench,

and removing the sacrificial substrate.

17. The electrical contact element as set forth in
20 claim 13, wherein a distal end of the tip portion has a
truncated polygonal pyramid-shaped or a truncated cone-
shaped configuration with a rounded distal end surface,
and a projection is formed around a proximal end of the

tip portion.

25
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of the tip portion. 10 23. The electrical contact elenment as set forth in
claim 13, wherein a distal end of the tip portion has a truncated

pyr am d- sWapamdemso a t runcat ed cone-shaped configuration RCTIKRo2/02078ded

di stal end surface, and a 15 projection is fornmed around a proxi mal end of
the tip portion. 24. The electrical contact elenent as set forth in claim
13, wherein a first projection is fornmed around a 20 proximal end of the
tip portion, a second projection is forned around a mddle part of the tip

portion in a mamer ushetbatribalsecondqy ¢jlentémn as setndotddt virt h t he
first projection and has a sectional area smaller than the first

proj ectiop;;andie, digicdlcigndcieé the pbptpent iien frasm@d bycdedim-isiaped
configuration with a rounded distal end 90 WD 03/ 067650 PCT/ KRO2/ 02073

surface, 4ooAgRABAT Suah hehot hesdiostaicand i s soppected witrdiyh second
projection and has a sectional area snaller than the second projection. 5

25. An el eahi bhahceat aglrekomeilodiiedabl Lent ran cediethg oo dins s,
conprising:”a beam portion having a zigzagged configuration which

conprises ]k batshaped, par twrgp&:pqugg Wt hatncehteed r @yls gagonent

t hroug adgﬁé%?ﬁg sg@ghd zi gzagged 10 part connected with the first part

and Z'gza89§9m9 gs%%ped or a truncated cone-shaped section with the
bottom surface rounded, filling the conductive material

into the trench, and removing the sacrificial substrate.

10 19. The electrical contact element as set forth in
claim 13, wherein a distal end of the tip portion has a
column-shaped configuration with a rounded distal end
surface, and first and second projections are formed
around a proximal end of the tip portion.

15

20. The electrical contact element as set forth in
claim 19, wherein the tip portion is formed by defining
first and second depression parts on the sacrificial
substrate through implementing first, second and third

20 etching processes, defining the trench which has a column-
shaped section with the bottom surface rounded, filling
the conductive material into the trench, and removing the

sacrificial substrate.
25 21. The electrical contact element as set forth in
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nore tinmes, and a third bar-shaped part connected with the second part; a
trench defined on a sacrificial substrate at a position corresponding to a
free end wb oBle7éshi rd part of 15 the beam portion, by comd¢hXRMm@208e or
nore tines a first isotropic etching process using a first protective film
pattern as an etching mask, in a manner such that a bottom surface of the
trench is rounded; and a tip portion formed by applying, after renoving the
20 first protective filmpattern, a second protective film pattern on the
sacrifici@asubstr athefdin i A A sterdushdver naiertap ipdmtidre haeneh,
flattening an upper surface of a resultant product, renoving the

sacrifi cighusehsegat %famnldr@é ©seNd o ot gct itveiriddtradpat tene-lsjhapetd
etching. 25 91 WO 03/067650 PCT/KR02/ 02073 26. The el ectrical contact

el ement as,$elgheathohnuwekal B 2Zounthel eiistdly eeddsgtEageani sotropic
et chi ng one or nore tines, the trench has a truncated pol ygonal

pyram d- shaped or a truncated cone-shaped section, with a 5 side surface
of the trench sloped. 27. The el ectrical contact el enent as set forth in
cl ai ms25, wherepm, a dirgd ab1888rotal hechithpordlicmertiasaa seal wortshaped

configuration with a rounded distal end 10 surface, and a projection is
formed argupgma1pr oxinete Rda fidihel t AP itie tip portion has a
column-shaped configuration with a rounded distal end
surface, and a projection is formed around a proximal end
of the tip portion.
10

23. The electrical contact element as set forth in

claim 13, wherein a distal end of the tip portion has a
truncated pyramid-shaped or a truncated cone-shaped
configuration with a rounded distal end surface, and a

15 projection is formed around a proximal end of the tip

portion.

24. The electrical contact element as set forth in

claim 13, wherein a first projection is formed around a

20 proximal end of the tip portion, a second projection is
formed around a middle part of the tip portion in a manner
such that the second projection is connected with the
first projection and has a sectional area smaller than the
first projection, and a distal end of the tip portion has

25 a column-shaped configuration with a rounded distal end
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28. The electrical contact elenent as set forth in claim?27, wherein the
tip portion is formed by defining a 15 depression on the sacrificial
subst r at ewDlBoemgho | npl enenting a first isotropic etching pcogaaz/oatd a
second ani sotropic etching process, defining the trench which has a

col um-shaped section with the bottom surface rounded, filling the
conductive material into the trench, 20 and renoving the sacrificial
substrate. 29. The electrical contact elenent as set forth in claim 25,

wherei n aygdifsid, end &fmbhgeti puplr than hae alidtahcenédipotygoraked
pyram d-shaped or a truncated cone 25 shaped configuration wth a rounded

di stal enggrfrage, s@2oMP OHOPIEELoRCTAKROZASR078 aedtaoprdj eatrican i s
formed around a proxinmal end of the tip portion. 30. The electrical

cont act @r@’@%r asns8t thar tBcbAd preHaidhizh. Wherein the tip portion is
formed by defining a depression -on'the sacrificial substrate through

i nplementing first, second and third etching processes, defining the
trench which has a truncated pol ygonal pyram d-shaped or a truncated

cone- ghaped secgig on i heidet 20chot tomtsiyt askemontdeded ild i hgsthen
conductive material into the trench, and renoving the sacrificial

wherel n oA oad T PR CraEoorriSn has & 15 col umm-shaped
configuration w tha,yoynded; dh stighvend a =zigzagged configuration
which comprises a first bar-shaped part connected with an
électronic component through a bump, a second zigzagged
10 part connected with the first part and zigzagged one oOr
more times, and a third bar-shaped part connected with the
second part;
a trench defined on a sacrificial substrate at a
position corresponding to a free end of the third part of
15 the beam portion, by conducting one or more times a first
isotropic etching process using a first protective film
pattern as an etching mask, in a manner such that a bottom
surface of the trench is rounded; and
a tip portion formed by applying, after removing the
20 first protective film pattern, a second protective film
pattern on the sacrificial substrate, filling a conductive
material into the trench, flattening an upper surface of a
resultant product, removing the sacrificial substrate and
the second protective film pattern by wet etching.

25
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surface, and first and second projections are forned around a proxi mal end
of the tip portion. 32. The electrical contact elenent as set forth in 20
cl ai m 31, watwneiono t he tip portion is formed by defining fPCT&Roa0eh73econd
depression parts on the sacrificial substrate through inplenenting first,
second and third etching processes, defining the trench which has a

col um- shaped section with the bottom surface rounded, filling 25 the
conductive material into the trench, and renoving the 93 WO 03/067650

PCT/ KRO2/ 02073 5 Sacr irhjeCidle Siibst4 Bt €onBact Tee ealesdt razasetofipath éPenent
as set forth |n cIa|n125 wherein the second zigzagged part of the beam 5

portion h b &0, 3817 Qordhcthhey ehadboitealpiconebchiryemd®  as
set forthaj“sai3m n?ggi mherely the beam portion is decreased in its wdth

fromthe flrst:ggrt Igggrd the thiefcparhasl0a35triiheatkect podaigoredt act
el ement a3 ort claim 25, wherein a distal end of the tip portion

has a truncate u e S etdlongomfl raat i on
with a I’OQMH%IH §¥é§ @%egrﬁﬁcété& &%@b m ﬂ‘ﬂ@@ on rl:@u

surface 15 36 The el ectrical contact el enment as
set forth |

m_ 25 rei &nd of the tip portion has a
col um®- sh%baﬁ EBE%FS@rSF?@h vﬁqﬁé%' rounJ%d distal end

27. The electrical contact element as set forth in

claim 25, wherein a distal end of the tip portion has a
column-shaped configuration with a rounded distal end

10 surface, and a projection is formed around a proximal end

of the tip portion.

28. The electrical contact element as set forth in

claim 27, wherein the tip portion is formed by defining a

15 depression on the sacrificial substrate through
implementing a first isotropic etching process and a
second anisotropic etching process, defining the trench
which has a column-shaped section with the bottom surface
rounded, filling the conductive material into the trench,

20 and removing the sacrificial substrate.

29. The electrical contact element as set forth in
claim 25, wherein a distal end of the tip portion has a
truncated polygonal pyramid-shaped or a truncated cone-

o5 shaped configuration with a rounded distal end surface,
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surface, and a projection is forned around a proximal end 20 of the tip
portion. 37. The electrical contact elenent as set forth in claim25

wher ei n awoioswetlesend of the tip portion has a truncated pgraodositaped or
a truncated cone-shaped 25 configuration with a rounded distal end surface,
and a 94 WO 03/067650 PCT/ KR02/ 02073 projection is forned around a

proxi mal end of the tip portion. 38. The electrical contact elenent as set
forth in 5 claim25, wherein a first projection is formed around a

proxi mal end of the tj Or 1 L OB CORGuRAOjaepT@nimal femchedlf atbénd a
mddle p of Pﬁg%ﬁﬁgﬁiﬁt%on Pn a manner such that the second projection
i's conne%yed with the first projection and has a sectional area snaller
than t he 4@ Rt PP oj ection, and a distal end of the tip portion has a

col um-shaped configuration with a rounded distal end surface, in a nmanner
such that the distal end is connected wth the second projection and has a

secti onal areaﬁﬂﬁﬁa”fﬂétéﬁ%b%f@béﬁceaﬂtﬁb@fﬁmdmﬁnt1£S3S§tAﬁo§¢@Cﬁﬁlca
contact el ement” Used to test an electronic device, conprising: a

sacrifici substrate for. syhi-agen tihergoimead bl deffiingng a
photoﬁesiéia gbpr 5%%?%fﬂgggnggptﬁickness;
the

depression - on sacrificial substrate through
implementing first, second and third etching processes,
defining the trench which has a truncated polygonal
pyramid-shaped or a truncated cone-shaped section with the

10 bottom surface rounded, filling the conductive material

into the trench, and removing the sacrificial substrate.

31. The electrical contact element as set forth in

claim 25, wherein a distal end of the tip portion has a

15 column-shaped configuration with a rounded distal end
surface, and first and second projections are formed

around a proximal end of the tip portion.

32. . The electrical contact element as set forth in

20 claim 31, wherein the tip portion is formed by defining
first and second depression parts on the sacrificial
substrate through implementing £first, second and third
etching processes, defining the trench which has a column-
éhaped section with the bottom surface rounded, filling

25 the conductive material into the trench, and removing the
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a first opened region defined by patterning the first photoresist, for
allowing a tip portion to be forned therein; a trench for allowng the tip
portion twoOla/oéwsimed 25 therein by using a first phot or ePCIIKRa2EBN as an
etching 95 WD 03/067650 PCT/ KRO2/ 02073 nask, the trench undergoing an

ani sotropic etching process to round the tip portion, the first

phot oresi st pattern formed on the sacrificial substrate being renoved by
aching; 5 a zigzagged beam portion zigzagged one or nore tinmes and an
arnrest foroedrfy; 41l 5iB9crk@ed predeternined thickness and through

i npl enenting a chem cal vapor deposition, physical vapor deposition or

pl ati ng process, a conductive material for the formation of the tip and 10
beam portions into a second opened region delimted by a second

phot or esi st patd=®rn amd hgl seerifiati abnsubst rdtement | ast satngoathugger
surface of a resultant product, and renoving the second photoresi st
pattern a@%ﬂntbiy,d wibbet ohesine patdednzitzaygeast ppatt ich thembstaon a
termnal of an electronic conponent to have a bunp of a predeterm ned

si ze; zand,, £OMPECHLEANATBRAS f01g1corecid el 1dik. post portion with one end of
the beam™ poriion opposite to the other end of the beam portion on which
the arnrest is forned; 20 wherein the arnrest is formed on an upper surface
of

34, The electrical contact element as set forth in
claim 25, wherein the beam portion is decreased in its

width from the first part toward the third part.

10
35. The electrical contact element as set forth in
claim 25, wherein a distal end of the tip portion has a
truncated pyramid-shaped or a truncated cone-shaped
configuration with a rounded distal end surface.
15

36. The electrical contact element as set forth in
claim 25, wherein a distal end of the tip portion has a
column—-shaped configuration with a rounded distal end
surface, and a projection is formed around a proximal end

20 of the tip portion.

37. The electrical contact element as set forth in
claim 25, wherein a distal end of the tip portion has a
truncated pyramid-shaped or a truncated cone-shaped

25 configuration with a rounded distal end surface, and a
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a zigzagged part of the beam portion when the sacrificial substrate is
renoved by wet etching. 40. The electrical contact elenent as set forth in
25 cl ai m80,03mbmsei n a coating filmof an insulating nat ePCAKRH20/®

03/ 067650 PCT/ KR02/ 02073 is forned on an outer surface of the arnrest. 41.
The el ectrical contact elenent as set forth in claim40, wherein the
insulating material conprises 5 polyimde or parylene. 42. The el ectri cal
contact elenment as set forth in claim39, wherein the connection neans

conpri segrSEdderdng.i Hr asichgd phadiung, Hr prosdndict evel adhedihe. tip 43.
The el ectrical contact element as set forth in c¢claim39, wherein, in the

case that,t.hes heamportion is formed with a zigzagged part zi gzagged one
or nore tines, the arnrest is forned between a desired position on the 15
zi gzagged part and a corresponding position on a surface of the electronic
conponent. 44. The electrical contact elenent as set forth in claim 39,

wherein the armggest ithd aTes:phchhecbagnct2@ lpmaritoras nseppésirthoint o t he
tip portion. 45. The electrical contact elenent as set forth in claim 39,

wher eisn g paiy 9of anf&sd spake fpf@ﬂ@dga@_jbmidaeammfmm aadothd a
el ectroni c conponent, respectively, 5 in a manner such that they face
each Oth%QK»dﬂml end of the tip portion, a second projection 1is
formed around a middle part of the tip portion in a manner
such that the second projection is connected with the
first projection and has a sectional area smaller than the
10 first projection, and a distal end of the tip portion has
a column-shaped configuration with a rounded distal end
surface, in a manner such that the distal end is connected
Qith the second projection and has a sectional area
smaller than the second projection.
15
39. An electrical contact element used to test an
electronic device, comprising:
a sacrificial substrate formed, on a surface
thereof, with a first photoresist of a predetermined
20 thickness;
a first opened region defined by patterning the
first photoresist, for allowing a tip portion to be formed
therein;

a trench for allowing the tip portion to be formed

25 therein by using a first photoresist pattern as an etching
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97 WD 03/ 067650 PCT/ KRO2/ 02073 46. The electrical contact el enent as set
forth in claim39, wherein the arnrest is fornmed between a point on the

Zi gzaggedwpasiewho t he beam portion which point is nost adCagegRw/0ew3the tip
portion and the correspondi ng position 5 on the surface of the electronic
conponent. 47. An electrical contact element used to test an electronic
devi ce, conprising: a sacrificial substrate forned, on a surface 10
thereof, with a first photoresist of a predeterm ned thickness; a first

opened regian dafd necehyhpahtiergbhagt he ahiirsstt mimtorestsing foroakkewi ng a
tip portion to be formed therein; 15 a trench for allowng the tip portion

to be forfped,oLA8r &iHE bYipgsigia-taidn) sthehotioresi phopatrtesrinstaspahtetehi ng
mask, the trench undergoing an ani sotropic etching process to round the

tip portign..the §irsthdholaieststipat teipst tateedpbennthersmorietl chal
substrate being renoved by 20 asking; a zigzagged beam portion zi gzagged
one Orlﬂgéhf' s and an arnrest fornmed by filling, to a predeterm ned

t hi ckness and through inpl ementing a chemical vapor deposition, physical

}’gf%gﬁgﬁ"z} t 't el ﬂ%%%é&gggéﬁ%é&u%% 3 1GRRHEAA Ven @B BT inakef ot mislse |
and an armrest formed by filling, to a predetermined
thickness and through implementing a chemical vapor
deposition, physical vapor deposition or plating process,
a conductive material for the formation of the tip and

10 beam portions into a second opened region delimited by a
second photoresist pattern on the sacrificial substrate,
flattening an upper surface of a resultant product, and
removing the second photoresist pattern and a third
photoresist pattern;

15 a post portion formed on a terminal of an electronic
component to have a bump of a predetermined size; and

connection means for connecting the post portion
with one end of the beam portion opposite to the other end
of the beam portion on which the armrest is formed;

20 wherein the armrest is formed on an upper surface of

a zigzagged part of the beam portion when the sacrificial

substrate is removed by wet etching.

40. The electrical contact element as set forth in

25 claim 39, wherein a coating film of an insulating material
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WO 03/ 067650 PCT/ KRO2/ 02073 beam portions into a second opened region
delimted by a second photoresist pattern on the sacrificial substrate,

fl atteni rnyoam/oepper surface of a resultant product, and PEmEKRMRG20GBE
second photoresist pattern and a third 5 photoresist pattern; a post
portion formed on a termnal of an electronic conponent to have a bunp of
a predeterm ned size; connection neans for connecting the post portion
with one end of the beam portion opposite to the other end 10 of the beam

portion qn, WiiGhd hen asAT 6gtekrs sherfaed; odndhet ermtigsporti on being formed
on the béamportion when the sacrificial substrate is renoved by wet

etching; wherein the arnrest is selectively formed on a zigzagged part of
t he zi gzagged beam portion or a surface 15 of the el ectroni c_conponent

facing the zi gzagged Thearal fertical 48ntdbe ellemearitcads coptaPrEReddnt as
set forth in claim47, wherein a coating filmof an insulating materi al

20 is forgpd PN 2P Ouiffertunf acenef theuamtiiest. moieThalel 66FPIE&FScont act
el ement as set forfh in claim48, wherein the insulating material

conpri.ses | 3L d8-0h P3N ¥nene. 25 99 WO 03/ 067650 PCT/ KRO2/ 02073 50.
The eF@ctQ?%i#M%%%tagtbelgnent as set forth in

42. The electrical contact element as set forth in
claim 39, wherein the connection means comprises
soldering, brazing, plating, or a conductive adhesive.

10

43. The electrical contact element as éet forth in
claim 39, wherein, in the case that the beam portion is
formed with a zigzagged part zigzagged one or more times,
the armrest 1is formed between a desired position on the

15 zigzagged part and a corresponding position on a surface

of the electronic component.

44, The electrical contact element as set forth in
claim 39, wherein the armrest is formed on the beam

20 pértion in opposition to the tip portion.

45. The electrical contact element as set forth in
claim 39, wherein a pair of armrests are formed on the
beam portion and the electronic component, respectively,

55 in a manner such that they face each other.
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claim 47, wherein the connection neans conprises soldering, brazing,
or a conductive adhesive. 5 51. The electrical contact el enent as

pl ati ng,
set fort

hwors/oeiead m 47, wherein, in the case that the bea®CPpHRR2O2073S

formed with a zigzagged part zigzagged one or nore tinmes, the arnres
formed between a desired position on the zigzagged part and a
correspondi ng position on a surface 10 of the electronic conponent.
The electrical contact elenent as set forth in claim47, wherein the

ar nr est
53. The
pair of

is forggd onrthecheamyiRert i@hidciopsbsinthonato sdte o Ptpoini
el ectrical contact elenment as set forth in claim47, wherein

anesty ang, flefﬂ?du?é] 1 hrcheamsp@oiiveal dtitden eh epdinhi on

conponenF respedtlv in a manner such that they face each other.
54. The ect r.i el MRt BsafCbokr@rildh iwhidh apairT, ishmoeicn
ar nr est b (%}qggglen %.%0|nt on thg zi gzagged part of the beam

porti on uiy 5&N e%%s%osﬁ%éméi%nﬁtg%eg%ﬂt he the ddrmasgdeaiagdpbbetaon

correspo

i on e sur ace of the electronic conmponent.

tis
52.

on. 15
a

20
t he

100

VE)03/067653iPCT/K3E2/0 %§3th55elegt§bﬁ¥6”d&ﬂ bfH@act el ement used to test
an ePectFbrite

surface

10

15

20

25

nprising: a sacrificial substrate forned, on

47. BAn electrical contact element used to test an
electronic device, comprising:

a sacrificial substrate formed, on a surface
thereof, with a first photoresist of a predetermined
thickness;

a first opened region defined by patterning the
first photoresist, for allowing a tip portion to be formed
fherein;

a trench for allowing the tip portion to be formed
therein by using a first photoresist pattern as an etching
mask, the trench undergoing an anisotropic etching process
to round the tip portion, the first photoresist pattern
formed on the sacrificial substrate being removed by
ashing;

a zigzagged beam portion zigzagged one or more times
and an armrest formed by filling, to a predetermined
thickness and through implementing a chemical vapor
deposition, physical vapor deposition or plating process,

a conductive material for the formation of the tip and

98
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5 thereof, wth a first photoresist of a predeterm ned thickness; a first
opened region defined by patterning the first photoresist, for allowng a
tip portiwposoetsso formed therein; 10 a trench for all ow REGTIKR®202QF3porti on
to be formed therein by using a first photoresist pattern as an etching
mask, the trench undergoing an ani sotropic etching process to round the
tip portion, the first photoresist pattern forned on the sacrificial
substrate being renoved by 15 asking; a zigzagged beam portion zi gzagged

one or Ny ihseidAg amd ng esbcbaanesdied i téghgn ideld mirteditley néned
t hi ckness and 't hrough i npl enmenting a chem cal vapor deposition, physical

vapor depQsif PN ph¢BlakiRg RbACestn 20 atk@ngaeidive dirtler sabstontehe
formation of the tip and beam portions into a second opened regi on

delimte §ec00d NROLOF esiusirRal 8F N :0Nré el santi fhmidlcisubancat e,
flattenigaeﬁﬁﬁﬁﬁggg surface of a resultant product, and renoving the

second pg%%%#ﬁﬁkgé/%@%teégcgﬂg aphbitbde AR PhiHEestst padt ean; th@kd\O

03/ 06765 73 a post portion formed on a term nal of an
el ectroni [of0) t e a bunp of a predeterm ned size; and
50 dho KIDONSD L0 Baye

conne or connecting the post portion wth one end of the beam
por“(nlOppOSi%Fﬂé%%rfbgﬁﬁgﬁ %Bgmed on a terminal of an electronic
component to have a bump of a predetermined size;
connection means for connecting the post portion
with one end of the beam portion opposite to the other end
10 of the beam portion on which the armrest is formed; and
the tip portion being formed on the beam portion
when the sacrificial substrate is removed by wet etching;
wherein the armrest is selectively formed on a
zigzagged part of the zigzagged beam portion or a surface

15 of the electronic component facing the zigzagged beam

portion.

48. The electrical contact element as set forth in
claim 47, wherein a coating film of an insulating material

20 1is formed on an outer surface of the armrest.

49. The electrical contact element as set forth in
claim 48, wherein the insulating material comprises
polyimide or parylene.

25
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5 of the beam portion on which the arnrest is forned; wherein, when the
sacrificial substrate is renoved by wet etching, arnrests are respectively
fornmed orwe 03méz@gged part of the zigzagged beam porti onrPemkro2e2078ace of
the el ectronic conponent in a manner such that the 10 arnrests are spaced
apart fromeach other by a predeterm ned distance. 56. The el ectri cal
contact elenent as set forth in claimb55, wherein a coating filmof an
insulating material 15 is formed on an outer surface of the arnmrest. 57.
The el ectrical sgont agheelErmmntr BSasetohoath ielendrdi mb6sevhépeich tihe
insulating material conprises polyimde or parylene. 20 58. The el ectrical
contact elempat ag set whentdind N telai mebhnevherei n eansonnectio seEans
conprises soldering, brazing, plating, or a conductive adhesive. 25 59.
The el ectdd t ' Np1A% i ff th ddhddORiV® 83hes1680
PCT/KRO2f%%%®%r£@$h?§$%g¥ﬁ%zeFéin,$$% the case that the beam portion is
formed wth a zigzagged part zigzagged one or nore tines, the arnrest is
formed between a desired position on the zigzagged part and a
corregpondi ng ppsiti amonerestriase contaktt ke elect rasi setofparténtin 60.
The el ectrical contact elenent as set forth in claimb55, wherein the

arnrest isfonmg onpdebgamin the case that the beam portion is
formed with a zigzagged part zigzagged one oOr more times,
the armrest is formed between a desired position on the
zigzagged part and a corresponding position on a surface

10 of the electronic component.

52. The electrical contact element as set forth in
claim 47, wherein the armrest is formed on the beam

portion in opposition to the tip portion.

15
53. The electrical contact element as set forth in
claim 47, wherein a pair of armrests are formed on the
beam portion and the electronic component, respectively,
in a manner such that they face each other.
20

54. The electrical contact element as set forth in
claim 47, wherein the armrest is formed between a point on
the zigzagged part of the beam portion which point is most
adjacent to the tip portion and the a corresponding

25 position on the surface of the electronic component.
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portion in opposition to the tip portion. 10 61. The electrical contact
element as set forth in claim®60, wherein a pair of arnrests are formed on
the beanwpesis®s and t he el ectroni c conponent, respecti veCy/KRR02E3manner
such that they face each other. 15 62. The electrical contact element as
set forth in claim55, wherein the arnrest is formed between a point on
the zigzagged part of the beam portion which point is nobst adjacent to the

tip portion and the a corresponding 20 position on the surface of the
el ectroni ¢ conponent. 103

55. An electrical contact element used to test an
electronic device, comprising:

a sacrificial substrate formed, on a surface

5 thereof, with a first photoresist of a predetermined
thickness;

a first opened region defined by patterning the
first photoresist, for allowing a tip portion to be formed
therein;

10 a trench for allowing the tip portion to be formed
therein by using a first photoresist pattern as an etching
mask, the trench undergoing an anisotropic etching process
to round the tip portion, the first photoresist pattern
formed on the sacrificial substrate being removed by

15 ashing;

a zigzagged beam portion zigzagged one or more times
and an armrest formed by filling, to a predetermined
thickness and through implementing a chemical vapor
deposition, physical vapor deposition or plating process,

20 a conductive material for the formation of the tip and
beam portions into a second opened region delimited by a
second photoresist pattern on the sacrificial substrate,
flattening an upper surface of a resultant product, and
removing the second photoresist pattern and a third

25 photoresist pattern;
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a post portion formed on a terminal of an electronic
component to have a bump of a predetermingd size; and

connection means for connecting the post portion
with one end of the beam portion opposite to the other end
of the beam portion on which the armrest is formed;

wherein, when the sacrificial substrate is removed
by wet etching, armrests are respectively formed on a
zigzagged part of the zigzagged beam portion and a surface
of the electronic component in a manner such that the
armrests are spaced apart from each other Dby a

predetermined distance.

56. The electrical contact element as set forth in
claim 55, wherein a coating film of an insulating material

is formed on an outer surface of the armrest.

57. The electrical contact element as set forth in
claim 56, wherein the insulating material comprises

polyimide or parylene.

58. The electrical contact element as set forth in
claim 55, wherein the connection means comprises

soldering, brazing, plating, or a conductive adhesive.

59. The electrical contact element as set forth in
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claim 55, wherein, in the case that the beam portion is
formed with a zigzagged part zigzagged one or more times,
the armrest is formed between a desired position on the
zigzagged part and a corresponding position on a surface

of the electronic component.

60. The electrical contact element as set forth in
claim 55, wherein the armrest is formed on the beam

portion in opposition to the tip portion.

61. The electrical contact element as set forth in
claim 60, wherein a pair of armrests are formed on the
beam portion and the electronic component, respectively,

in a manner such that they face each other.

62. The electrical contact element as set forth in
claim 55, wherein the armrest is formed between a point on
the zigzagged part of the beam portidn which point is most
adjacent to the tip portion and the a corresponding

position on the surface of the electronic component.
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