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relates to a hol | ow nicroprobe using an MEMS

techni que and a nmethod of manufacturing the hollow

m croprobe, and nore specifically to a hollow

m croprobe using an MEMS techni que and a net hod of
manuf act yr HOLLOW MICROPROBEJFSBHe A MEMA THHCHAQUE
m croprobe for electrically testing a sem conductor
chi p can baNBRUMETHOBIOBEMANTRECVERENG dHE §681E 10
Description of the Prior Art BACKGROUND ART
Generally, in sem conductor manufacturing processes,
after wafer- manufacturing processes are finished,

NgRcigNECAIYEIBLDAduct s are sel ected through 15 a
probi ng test and received in packages, thereby

conpl etfypg tpfféS@ﬁ‘i iAgea! 2latdexd .a Bollewnmicroprabeessing ssn MEMS
carrl ed ou to a sem conductor device packaged as the

It&?l MAhSYCIT thaRlfRhIthe @Bd  hodlowelehREsprobel and more
SI gna s are applied froma tester through

g]sl())egclﬁ%eﬁ ly ?028 lfbgf%r\fe ghgro‘f)?(meaﬁélﬁg a MENES aséhigee BAdS method of

a sem conductor substrate, and

hen %ar i ¢l e 'é;‘ogogfr {él%}% fobe e%ﬂ’%ﬂbﬂ&g ﬁ?@gr@@@ltb?@lectrlcally

e elvé ester

so that it |is ck t her

sﬁ?ﬁt@ém&lﬁ?n‘ﬁﬁg@t&é?g I?E PH%CEEC?E[H% qus gescr Eﬁdlque
above, the prohe.cayd for testing the conpleted wafer,
tlﬂﬂscﬁlﬁuonﬁ g’@rﬁré r(%i‘i}ctor chip conprises, as shown in
Fig. 1, a printed circuit board 110 25 provided with

circuits, a reinforcenent plate 112 fornmed at a center

of a top 1 WD 2004/030080 PCT/KR2003
BACKGROUND ART /001414

Generally, in semiconductor manufacturing processes, after wafer-
manufacturing processes are finished, non-defective products are selected through
a probing test and received in packages, thereby completing final products.

Next, a burn-in process is carried out to a semiconductor device packaged
as the final product.

In such a probing test, predetermined electrical signals are applied from a
tester through probes of a probe card contacted with electrode pads of a chip
formed on a semiconductorj substrate, and then the electrical signals responding to
the applied electrical signals are received again by the tester, so that it is checked
whether the chip formed on the semiconductor substrate is normal or not.

As described above, the probe card for testing the completed wafer, that is,
a semiconductor chip comprises, as shown in Fig. 1, a printed circuit board 110

provided with circuits, a reinforcement plate 112 formed at a center of a top



surface of the printed circuit board 110, a probes
114" contacted to the electrode pads of the wafer not
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printed circuit board 110, a fixing plate 116 forned

at a center of a bottom surface of the printed

circuit board 110 to hold the probes 114', and fixing
menbers 118 for 5 fixing the probes 114" to the fixing
phateeldfthe Afridtbdicirtiitioard ded.i mptbhssrilddsontactedeo the electrode
probe 114' is bent downwardly, that is, toward the i
eii@d:st s0ER watk: ot ahpwagetatles hédoanepited tdttlee pirowiss of the printed
114" are contacted with central portions of the

eLg&lif 868-dPATS 2 Mtihp plite 16abamedatia wonien@f apbattman shsface of the
mean of a jig not shown, so that it is 10 checked

Wpﬁh{é%f ﬁHh‘%t gbaet 1 o€ NAUS thE robsnEl4’ panddixingionembers 118 for
S

nce the probes provided in the conventional probe

f?ié{ﬂ]rﬁ?tg'% éfi*obé“sqqq"%‘o&béﬁ?xiﬁ%létml@l.efi ned portions of

s are bent downwardly, that is toward the

el ectrode pads, by ﬁfg{eﬁgﬁférﬁbﬁidﬁﬂe PR&HeL1 14°tis benn@wnwardly, that

easy to cope w th ghly integrated seni conduct or

TR o8 B8 R pgeshpgagalr ned poron

€S provi af orenenti oned probe

d bent, d d | .
gla:ect rag’g]%e ggqings %v\%%eek%r}tgé}g?glﬁ? ﬁgt&%(ﬁté&ﬂ? {)f iﬂée ﬁlgtctrode pads

possi bl e tQ arrange .t he pr.obes, on e d1 X o
P Rey s s RV HEGH HBRG: ry Thegl] ot 1 flot BAGKE & that it is
possible to cope with-the. hi q}hléainte rat ed

sehpekeddiieatber B de pags BEHEIR OkPFlee t he needl e

type probes can _slide on ball-type el ectrode.pads

wi del y Howgven sincecthe W@B?%Protvﬁi?ﬁ linst,het“r?éwﬁﬁ‘ilﬁpf-‘ﬂ(f%Sbe card are a
el ectrode pads of which top surfaces are protruded that i
upwadiel type iandi the rdsfined sortions ohhe perfies %93’@%#8?%‘3’%‘8* at1s
be in contact with the ball-type el ectrode pads. In .
addivaidihe déaineletpnds hyedpredeigpainsdanate. at B 345 capy to cope with the
t hrough processes 25 such as cutting and grindi ng of
nagghl§sintygraredsemsbndectontlemsniés, there are 2

In other words, since the defined portion of the probes provided in the
aforementioned probe card are bent downwardly, that is, toward the electrode pads
by the predetermined angle, it is not possible to arrange the probes on the fixing
plate of the probe card with high density, so that it is not possible to cope with the
highly integrated semiconductor elements.

Further, since the needle type probes can slide on ball-type electrode pads
widely used in recent years, that is, the ball-type electrode pads of which top
surfaces are protruded upwardly, it is not easy for the needle type probes to be in
contact with the ball-type electrode i:)ads.

In addition, since the needle-type probes are formed through processes

such as cutting and grinding of needles by means of manual works, there are
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dependi ng upon proficiencies of workers. It is an

obj ect of the present invention to provide a hollow

m croprobe wusing an MEMS techni que and a net hod of

manuf acturing the hol  ow m croprobe, 5 the hollow
rirebleptsofbet heksgrodctivn dhérpof iskhuited andpdiffgransedniqhgeacteristios
pitch of a highly integrated sem conductor element.

| §f the campldied paties by gaferdthé dppasiéng upenvproficamciaes of workers.
provi de a holl ow m croprobe using an MEMS techni que

and a netdes o¥fesresiufheciesdmdnvaeidiotd proviie robolbdre, microprobe
in which the mcroprobe can be easily in contact with

a%g@@g L IWPRISSleBRAGR6 @n@adnethBd lof nanusidthlingtint haliow microprobe,
object of the present invention to provide a hollow

MG R RIS b b AL MEVEY tcBAD T @G oade dvifie b Ttk Piich of a highly
manutacturing the holTow mcroprobe, suitable for

Irn:\%s- E‘F %%Q%J@dh%?g%%lﬁl e products. DI SCLOSURE OF

n order to acconplish the above objects
of the prese

- | ok af .
I S e
p\lgp% g{rl ﬁ\gﬁﬂfﬁ qu%glgaﬁllteorﬁdcaolﬂg{ﬂoﬁeo%:m?nﬁﬁ@cﬁriﬁé tfléé %mcl)g\g Ricroprobe,

formn ih hIrn ontﬁ substrate; a st

( rou 0 :

P b B e AL 8 B e
a see i .

oo ot SRS 8P B84 bt iR RibN hotow

t hrough hol e and _an _jnsjde wall of ;
e AP RS b S e SRR AR e notow
portion of the substrate and the protection filmto
r erietiopralice seigaide f@y@ﬁssomoﬁu?lﬁgtrﬁ%md}lﬂgf odifface of
the though hole, a step of forming a buried conductor
within the through of the substrate by an
el ectroplating nethod; a step of planarizing the top
2DISOUHESERY OFENEEDHION e provided with the buried
conductor; a step of formng a 3

In order to accomplish the above objects of the present invention, a method

of manufacturing a hollow microprobe using an MEMS technique according to the
present invention comprises: a step of forming a protection film pattern on a
substrate; a step of forming a through hole on the substrate using the protection
film pattern as a mask; a step of forming a seed layer on the upper portion of the
protection film pattern of the substrate provided with the through hole and an
inside wall of the through hole; a step of removing the seed layer of the upper
portion of the substrate and the protection film to remain the seed layer only in the
inside surface of the though hole, a step of forming a buried conductor within the
through of the substrate by an electroplating method; a step of planarizing the top

surface of the substrate provided with the buried conductor; a step of forming a
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on the substrate which its top surface is planarized;
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substrate provided with the base conductive film and

having a oblique surface sloping down; a step of

rounding the top surface of the first tip supporter;

a step of formng a second tip supporter on the

obetss icdaddctiver filie enche shlestfate shidh s tappofaceris panapiead; a step of
the top surface of the first tip supporter; a step of

f fo i g 2 A6 O MiuStppoetemehethe afubstrge govided owitk ithe base conductive
surface of the second tip supporter; and a step of

r fRvhdbating 4 opliquer fuafaee sfopitedowene dtepi afsbundipg the top surface
supporter wth a predeterm ned depth. Now, the steps

ot tHaefifee tiposhpporterman s aifUoimingaa Beddmovtipisappptaben the outside
using 10 an cro el ectro-nechanical systens (MEMS)

t g WHehasearteh Beppodtet e opseirRNop surfdends te fdsk kipbsapporter; a
described. (1) Step of formng the protection film
p&%gg)g%hﬂin hi go8dRBive e RRIOES Ghi BB Jutdifie P@ifh®s 6f ihe second tip
for on the substrate. Specifically, the protection

I %# PR 2 ?%?tr#gcfeﬁl%'vﬁ{tg WeltBp dufhedet ﬁ{e”ii)ﬁl;é@l@d f#Bt tip supporter

Kness 1's on the top surface of the

ng\?@fag@rtggeteﬁﬂﬂwhrﬁpﬁ?t ection filmis exposed and

ereby rmng the protective film

AL oot e R g i
2 hi 2) S . i | e,.
¢ i e plectrimmesieisgh kPR LITPISH RN, AbiA0 ) the prosent

using.a |l aser . process or a reactive ion etching (R E)
pi@@é@%@“ﬂﬁ%@ﬁ?s g@f process, a |laser beam is

applied to the substrate to pun the substrate, and
in RE @P@é"é’s@f,foﬂflﬁ@%@ﬁé’ﬁ"@f’gon %’E‘“W—em ched using the

protection filmpattern to formthe through hol e. \ﬁ/]\geten

the | aslar this osters thes nygiegtion hdla paftesn ‘a?d%‘%\rﬁi‘eé;gémt substrate.
the step of 25 formng the protection filmpattern is .
nSpecifiealdyl, thsutproteetion | Blm wRde i Phatperesish With a predetermined

thickness is formed on the top surface of the substrate, and the protection film is
exposed and developed, thereby forming the protective film pattern. At that time,
it is preferable that the substrate is 500pm thick, and the photo-resist is 10 = 2Zpm
thick.

(2) Step of forming the through hole

In this step, the through hole is formed in the substrate using a laser
process or a reactive ion etching (RIE) process. In the laser process, a laser beam
is applied to the substrate to punch the substrate, and in RIE process, the substrate
is dry-etched using the protection film pattern to form the through hole.

When the laser process is used, there is an advantage that the step of

forming the protection film pattern is not needed, but there is a disadvantage that



4 WO 2004/ 030080 PCT/ KR2003/001414 the individual
step is required every through hole and thus the
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RIE process is used, there is a disadvantage that the
protection filmpattern is formed using the

phot o-resist, but there is an advantage that a

plurality of through holes are fornmed at one tine. 5

Ape dndividilay staphisrretiieech avdrgrthsfughtwle and dhjes thsl processing time is
be formed is relatively small, it is effective to use

t ﬁ@rda@g&ﬁ.r Plrtiee ore, bwheiien RTBeprocesbes wskdt there ihrodigadvantage
holes is relatively large, it is effective to use the

Rihk: BROpRRSctidm3Yilidt @ptedi i domisigusihg theqrhot@yesist) but there is an
this step, the seed layer is formed on a top surface

Of dvlaifroB RSt d plufalit i thrblgh PeTdsfare &rined & onertimeel by
depositing chrome (Cr) or copper (Cu) using a

sput t erd NGrdiRbRL &FfRen A noinfier06f RkTaMidught helesewdbe formed is
| ayer and the protection filmliIn this step, the seed

l ?e\f%fve?y g%ntaneitqﬁ QHBELVOMD dde! tHE PRALE BFdtebE IbAE wiRkntthe ni@Per of the

surtace the substrate are renoved usi ng a wet

leggg,i%@ghgl@g g;&%atfv}%p#gg it flcfective M Q6LES RIFBrozeRd

remai ns on the through hole fornmed in

t he sub te nd.t dth '
(i bac! Efqp %ﬁé%gafn%“ﬁls%ﬁﬁﬂ%a‘e@%“ hole are femoved.

wever,, t i i
o o he SR RN Ll g o
not requjre and.as a r. I th t f ' .
epciic ot doraes by dsaptians chiomo{C atgopeey ((B)Islhg sputtering
of formng the buried conductor In this step, the

bpﬂkég%gonductor is formed within the through hole

provided in the substrate. Specifically, the buried
conduct(@) Step ¢Oremaying thei seed hayer ap¢ g‘lﬁgwoﬁ"cﬂt’é’nt fbugh

the el ectroplate process using the seed | ayer as a,.

seed f olm thirestep, the seed layer and the protection film pattern being on the top

surface of the substrate are removed using a wet etching process. Through this
process, the seed layer remains only within the through hole formed in the
substrate, and the seed layer and the protection film pattern except the through
hole are removed.

However, if the laser process is used in the step of forming the through
hole, the photo-resist pattern is not required, and as a result, the step of removing
the photo-resist pattern is not required.

(5) Step of forming the buried conductor

In this step, the buried conductor is formed within the through hole
provided in the substrate. Specifically, the buried conductor is formed within the
through hole through the electroplate process using the seed layer as a seed for the

electroplating. The buried conductor is made of nickel (Ni).



25 el ectroplating. The buried conductor is made of
nickel (Ni). 5 WD 2004/030080 PCT/ KR2003/001414
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can be carried out using an electroplating pad in

addition to the seed |layer. In other words, the

el ectroplating process is perforned after the

el ectroplating pad is attached to one surface of the

subst r &uethermaret llke etepoafi fopmingsther biréers corduséemeasnt bl carried out
and the 5 electroplating pad is renoved. At that tine,

t idng|aactleopbpinting gradin sdditibactoethet seedt liyes ubst ethee words, the
using a jig. Wen the electroplating pad is used,

stlaeoplhting peckdsayepefformetiafier thperlédraplativeg pad is attached to one
el ectroplating process is not required. The step of

f Qurfided of e sQefdtrateayald alng dlderoplatp plocesnivicompléted, and the
seed | ayer on the substrate are not required. 10 (6)

SEI%@trQ;%laﬁh? RaRiiF k&Hoded UrAvgat Gind e slebsbplatiag ipadtibiatached to
step, the top surface of the substrate is planarized.

Sﬁﬁcéuiaktﬁétlellﬂéin d11g. buried conductor excessively formed
up to the upper portion of the through hole in the

step OfonQ{x @h@gel%@ﬁgﬁ'ﬁigg Ao fORIYGERT singe I BBOVEM 1der formed to

i B RO et g 0
gp?ggé?g%?fgbgoggd;hqgo%ﬁsff :Léci?aiéggﬁgcelgnd ;héngf ¢ 5ee
A N
17, S dnias Dole A B e

top surkpathds sfepy fae L&Yy %&ee(_)fe f{{eaﬂ]?gﬁ:a‘iel ﬁ;pﬁ%garﬁgﬁdté Piestgeciﬁcally,
such as Al is wused as, tgrefogon uctive material,

. . th
c drrdbetied ORGREPT SXCASEIVA R HYP &ppsfege,rgﬁli &, the through

process. .
hole in the step of forming the buried conductor is removed to planarize the top

surface of the substrate.

In addition, when buried conductor is formed using the electroplating pad,
both of the top surface and the bottom surface of the substrate should be
planarized.

(7) Step of forming the conductive film

In this step, the conductive film is formed on the top surface of the
substrate. Specifically, a base conductive film made of a conductive material is
formed on the top surface of the substrate. At that time, a material such as Al is
used as the conductive material, the conductive material being formed using a
deposition process.

In addition, since the conductive film can be made of any metal excellent

in electrical characteristics, various metals can be used for the conductive film.



In addi tion, since the conductive filmcan be nmade of

any netal excellent 25 in electrical characteristics,
woaoismaersnet al s can be used for the conducti vePETIKR20036)01414

WO 2004/ 030080 PCT/ KR2003/ 001414 However, if the

nmetal to be used is replaced with other netal, the

deposit condition is changed. (8) Step of form ng the

first tip supporter In this step, the first tip o

HPPSIer SIf tlof matdl toibe asetliscoplacshwiid diher mgtahrthe Seposit condition

obl i que surface sloping dow is fornmed on the

S8 bBddgatie provided with the base conductive film

Specifically, the substrate is coated with the

phot o- (gtsp oh@otiniigg she firsediptsappomed t hi ckness, and

then the photo-resist is exposed by neans of a three

di mensipr@k dibp,roe figt tgchapoper aifl e krubestad i dongndhape draving an

and devel oped, so that the 10 first tip supporter is
5 f(ﬁﬂi{ljﬁg-su(ri%):e SldPin@ldoauiidiorticl v fhel sibstrafe propided @ith the base

I Is step, a part of the top surface of the first

t%&dﬁ&wﬁﬁﬁr is rounded. Specifically, angled parts
of the top Surface of the first tip supporter are

fenove %gegﬁcgﬁgu ?l};e aﬁlb@tigﬂ.e(n %0?60%%8 Swids| Mg QRofiAfesis? having a

forma“carve ace. Step of formng the

SSSTPebrR e HBRRELipd G0S P S, SRERAAY A g

tip supporter. Specifjcally,,.a nitri [ j
HimehelonEpatPr Etad Praldsbier PR LR G o that the
first tip supporter, and then the photolithography

10 pfist 8asUPROS S ifSht to the nitride filmto open the

top surface of the first _tip. 20 s orter to formthe

second (9) pegfperedipg t%gﬁtgwesugggg%g tip supporter

has a thi ckness of several thoysands A .thi.s step can

be per florthiscstersihparh of|the fep 8 c%ﬁth&t%ﬁér Uz S‘WBB@FI 1s rounded.

deposi tion )
S}geciﬁcally, angled parts of the top surface of the first tip supporter are removed

by use of an ashing process using O, gas to form a curved surface.

15 (10) Step of forming the second tip supporter

In this step, the second tip supporter is formed in the outer surface of the

first tip supporter. Specifically, a nitride film is formed on the top surface of the
substrate provided with the first tip supporter, and then the photolithography
process is carried out to the nitride film to open the top surface of the first tip

20  supporter to form the second tip supporter.

When the second tip supporter has a thickness of several thousands A, this

step can be performed using a plasma enhanced chemical vapor deposition

(PECVD) process. However, when the second tip supporter has a thickness of

severak pm unit, this step can be performed using a low pressure chemical vapor

95  deposition (LPCVD) process.
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vapor 25 deposition (LPCVD) process. 7 WD 2004/ 030080

PCT/ KR2003/ 001414 (11) Step of fornming the tip In

this step, the tip made of a conductive material is

formed on an outer surface of the second tip

suppor t(ét) St8pefiféingiaglthe tibhe conductive filmis forned

on the substrate provided wth the second tip

suppor tlarthisastep,t thertip eads qfhotohduchivgmaghyiabrsofessdien an outer
carried out to the conductive filmto formthe tip. At

t f@fadel dfethet fR@ohd pip supfporterd Specifpeilyt ke taplwtive £t is formed
of the second tip supporter, simlarly to the second

thR SMPPRIbkRAte Hr6videadudili vitief isbeonidortif osupipgtet,heantli phen  the
is made of any one of G, N and W and the

CEH&Hﬁﬁﬂo\g%afJﬁﬁ PPobSssfie AR dUsitng tincdRRBvpTseRSfonn the tip. At
the like.” 10°(12) Step of renoving a part of the first

Uy Stfﬁg Ot &fp i fédiedl & BPon tHCtopORurEadel GCEheOfecbh@ tip supporter,

exposed first tip supporter is renoved by a

pgﬁﬂﬂ@;@ﬁg%eg&ﬁt% Gifically, this stepis

carri é y use 0 he ashing process using 02

gas. | g&g%ga{l&@ieﬂ%ﬁ&? i%%ga%g S AR G MR and W,

t echni accor sent 1 nvention,

conprj ses:. a.substrate in wWc j.ng
o ﬂ&g@h&}lﬁ%ﬁf S B BrEYgRtaSb Lt
t her eof ; buri ed conduct or ei filling.Ln the
t hgougﬁlﬁgﬁéﬁp rﬁﬁ?@‘%ﬁﬁﬁ%t"f@? ﬁ%t Wfsgpprgréeron t he
substrate in which the thrqugh hole.is filled wth
Uhe bur ncisSeRREE 670 SUTAGR, iR PEPRSEA 7 SURRSHIRLHS tspoved by
the conductive film having a oblique surface slopin .
dewredétemmingd dZDt}SurSﬁé@%gVnﬁllsr 8igRde gartHRdoY BLF oPthe ashing
surface; a second tip supporter being formed on an
opteessusihgéd gas- the first tip supporter, allow ng the
top surface of the first tip

In addition, the hollow microprobe using the MEMS technique according

to the present invention, comprises: a substrate in which a through hole having a
predetermined size is formed on a defined portion thereof; a buried conductor
being filling in the through hole; a base conductive film formed on the substrate in
which the through hole is filled with the buried conductor; a first tip supporter
formed on the conductive film, having a oblique surface sloping down, its top
surface being rounded into a curve surface; a second tip supporter being formed on
an outer surface of the first tip supporter, allowing the top surface of the first tip
supporter to be opened and being protruded from the top of the first tip supporter;
and a tip made of conductive materials having a shape capable of opening the
upper portion of the first tip.

Now, the components of the hollow microprobe using the MEMS
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top of the first tip supporter; and a tip made of

woaonsestdsve mat eri als having a shape capabl e oPCoKR200301414
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the upper portion of the first tip. 25 Now, the

conponents of the holl ow m croprobe using the VEM5 8

WD 2004/ 030080 PCT/ KR2003/ 001414 technique wll be
described in detail. First, the buried conductor 18 is
medeniqfie miill el defdiihed Hudetdibr nore, the first tip

supporter 22 is forned on the substrate provided wth

t he bagérseahdbotiedeofhdiatyr 1$isanadshfpiekelf(NH).t r uncat ed

cone having an oblique 5 surface sloping down. The

first tHupthewppy, ks fi2R tissuppdrief 2P ho fomeaksoms thosultstrete provided
i ke. However, the first tip supporter has a

S{PHY- e Hussl c§1‘}t[1fc@1€l@ filyh, liLI0V kipeadt aipnacatedpedhé baving an oblique
t he truncat ed cone using the ashing process.

ﬁ[r'f&%r db% SegRNGhst tip s rt22risdad 6f pEsteEdsionor the like.

e substra e to be attached an outer surface of

B PSRBT ARG T8ti  e

S urrftf%)% fq:fle ttltﬁﬁcg‘tgﬁggge bk pgﬂﬁepﬁ’s?ﬁ f)rdc_éss. opened to

pose The®top surface o tip supporter.

Furt he?{%gﬁr@gpﬁe thé %ng%dl t?g s ﬂ[ﬁ'ﬂergh fshﬁ)rﬁﬂéﬁ%trf HeSubStrate to be

be att ace the second tip
VB ot Bl B B AP KRSy P Gcond i

o A okl e GRS AR LR

o AR S Y B B s ST

descri Dethonmgen RS RPrio PR ”%%5%1%5&%@ be attached to the

acconpanyi ng drawi ngs i n which:
coots -ssefete ofidhe veeondi tip gupprogter nng é@o’éefoé@la@ t9) é\?"’ﬁ@ thickness

more than that of the second tip supporter. The top surface of the tip is also
opened so that the top surface of the first tip supporter exposed by the second tip

supporter is exposed. At that time, the tip is made of any one of Cr, Ni, and W.

BRIEF DESCRIPTION OF THE DRAWINGS

Now, the preferred embodiments will be described in details with reference

to the accompanying drawings in which:

Fig.l1 is a cross-sectional view illustrating a probe card having

conventional probe;

Figs. 2A to 2K are cross-sectional views illustrating processes of a method
of manufacturing a hollow microprobe using an MEMS technique according to an

embodiment of the present invention;



conventional probe; Figs. 2A to 2K are cross-sectional
views illustrating processes of a nethod of
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techni que according to an 25 enbodi nent of the

present invention; 9 WO 2004/ 030080 PCT/ KrR2003/ 001414

Figs. 3A and 3B are cross-sectional views illustrating

a contact state between the holl ow m croprobe

accor difigs.t At el Sadé meods-witiohd piesse flustiatingns | comtact state
and a plane type electrode pad; Figs. 4a and 4b are

ch@asses et i bolddw vingmspidbk ustcoading gtoa tlwo rendstdimeat @f the present
bet ween the hol | ow m croprobe using the MEMS techni que
ap&endomand a plde typerbedirodnpadyf the present invention

and a ball type electrode pad. BEST MODE FOR CARRYI NG

OUT THEipNVENTAHAN 4bovte [of@barctishad mbiedisniihtstratihgt diecontact state

present invention will be described in 10 detail wth
r plt@/ceRAChet ROLR\® RARREPGBY EHiRYVithg SMBNMYStecRAiqle akoRtigg to the
cross-sectional views illustrating a nethod of

”&ﬂﬁf)&’iﬁéﬁ”ﬁ bRehd A8 s hRNHFN Gha RS IPtyye leldttioae pPEMS
techni que according to one enbodiment of the present
invention. In order to manufacture the holl ow

m croprobe using the MEMS technique 15 according to
s R LBIECARRYING Sy Tl SROENPIOS T

o2 Aol o Wkl M e et
]E)i??ngg’t’ﬁ;}bﬁefgﬁnﬁgﬁ%f}}e&pﬁeﬂéediféég'_hlﬁs' photo-resist is
surfac@%?-cgi%eltggzigf?g Pgéogs-%%%@ahg‘ﬁsgvgsé‘mﬁjsg%‘if‘ﬁna method of
e ol o BRIV ERek aconting toon

embodiment of the present invention.

In order to manufacture the hollow microprobe using the MEMS technique
according to the present invention, first, a protection film pattern 12 is formed on a
substrate 10 made of silicon or glass as shown in Fig. 2A.

At that time, a protection film pattern 12 is made of photo-resist
excellent in a photosensitivity to light, and the protection film pattern 12 made of
photo-resist is formed by coating the photo-resist on the whole surface of the
substrate 10 using a spin-coating process, exposing the coated photo-resist to the
light, and developing the exposed photo-resist.

At that time, it is preferable that the substrate has a thickness of about
500pm and the photo-resist is formed to have a thickness of 10pm. Since a
selective etching ratio of the substrate to the photo-resist mask is 70:1 in a process

using a deep RIE apparatus, if a wafer of 500um thickness is used, the photo-resist

10



At that time, it is preferable that the substrate has
a thickness of about 500m and the photo-resist is

woaoomdoase have a thickness of 10m Since a SPCEER206/001414
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etching ratio of the substrate to the photo-resist

mask is 70:1 in a process 25 using a deep R E

apparatus, if a wafer of 500gmthickness is used, the
photo-resist 10 WD 2004/ 030080 PCT/ KR2003/001414 )
higaiitg a ghickhesk fems abownT b o1 ebairh uan Hsguirgds bu if it is considered
required, but if it is considered that the corner

P@kE RNc@feit partipatdfeha patemriodeiednahd emosed, itiis suigable that the
suitable that the photo-resist has a thickness of

1008t Meiks had o fhickughs b0l @und4 is formed in the
predeterm ned portion of the 5 substrate using a

react i yg,t0n @k&alingokRl Fis FoAsEs $n Ghe Ppredermipedcration of the
In the R E pr ocess, a deionized reaction gas is

' wbgfré{ée&_‘fﬁ%g rd e tibe efUBS! (REES ﬁil&eh@oﬁh Cdxet Peocess. In the RIE
predeterm n portion in which the protection film

PRl Odbi DStibAlRs S intbLIRA¥Rd WithABe kliisstrate 10 to etch the
pg%)tcg%t?iao%n%@?%?gattler ngeaiz1 fl%r med on the substrate 10

as K ed® i tebfiod T8l dRErmdLACESSsubstrate is
tﬁlée%ie%g%%negeg?nﬁ?glmghpp .@%g?%%?%ée 1%0 sub?tar aﬁe 10. At

that tine. when the. taraug hed baABdubkitahd 1@ as a mask
| 5B Veﬁr‘bsg%%m@?e p rtOE%Ptgﬂifg%ngat%giégzfjfgjfﬂltéﬁe photlcl)- r easi st >
pattern. Therefpre, .t tep of rm e : ied to th
pRDSGOEsis l%mgﬁt hénsr}ﬁ‘ééaef% }?ré)rcngné\%f %Q? ﬁgeé}ph%atr%-lrs Gppligd to the
can be omtted. Then, as shown in Fig. 2C, a seed

| aylstraislPmde of chrome (Cr) is formed 15 on the top
surface of the protectjon filmpattern 12 on the

subst r afb thay Ry VhHeR thwﬂpﬁugﬁém?%ﬁgdé ht%ﬁrBF(E USINg, A dassh process,
the inner wall of the through hole 14 bé& perform f8 ine th
s phstre s inogngadofarsthe Phote-fesisropaster.n bherginye g}f’eﬁte gloTming the

of copper (Cu) may be fornmed. At that tinme, the seed

| pyeto-fispend drensiep of tameeviog tast Phatpaatiplcan beppmitted.

el ectroplating filmto be effectiveI%/ deposited in &fse.

subsequéh¢n, elssbowophdtign?C, a seed layer 6 made of chrome (Cr) is formed
on the top surface of the protection film pattern 12 on the substrate 10 provided
with the through hole 14 and on the inner wall of the through hole 14 by
performing a sputtering process. Furthermore, the seed layer made of copper
(Cu) may be formed.

At that time, the seed layer 16 performs a function of allowing a

electroplating film to be effectively deposited in the subsequent electroplating

process.

Next, as shown in Fig. 2D, the seed layer 16 and the protection film

pattern 12 on the substrate 10 are removed.

At that time, the seed layer 16 and the protection film pattern 12 are

removed by a wet etching process using chemicals.

11



process. Next, as shown in Fig. 2D, the seed layer 16
and the protection film pattern 12 on the substrate

waQomrosoasenoved. At that tine, the seed | ayer PRET&RI003/001414
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the protection filmpattern 12 are 25 renoved by a

wet etching process using chemcals. 11 WO 2004/ 0300

PCT/ KR2003/ 001414 In other words, the top surface of %0

the substrate provided with the seed |ayer 16 and the

pr ot ecli @thdri wordsatthertop sarface ofithp sybstnate eropitel with the seed
filled with the predeterm ned chemicals so that the

PaGEETs a8 th protpedidre film Iatand 12 e sipped aythe batb fdfed with the
the protection filmpattern 12 are concurrently

r SIEB¥BENInAa chefreédll ko thdtethe Proteetion fjwer padBrn dmindsthe seed layer
only in the through hole 14. Next, as shown in Fig.

2F6 ohhfe Ih6RUEEN Minepditerh A Rd wactitentbybshovtd 18s aissult, the
buried with the buried conductor 18 made of Ni, using

the 9664 163¢ETiRYolTH3Rthe Gkoudhendit aatro pl ating
‘h

process, an e NN"filmhaving a predeterm ned

t hi ckn [ h

T R gl e e
uct,or. : .

cauligpisb e PR SPe RSt LS RRg I, a8y e Jyer by e

Stggﬁ%davl\?gggcgpl(agis@ﬁ%ggm&sl thd El'eg?ﬁ 8im €it L@gf&d@f@rﬁﬁﬁé@thickness is

_ e do bne surface o ubstrate 10

using - a ji ,_.an en | ectroplatin rocess
i ?‘)r%drqne%‘eg?ﬁ’ S‘tnﬁ%“ree?ff)t?le ﬁ‘dl%s? ac;f\ere'rmr e, pi f ot hg P
el ectraopl ating process is co et ed ;
ol cct r dBIAKI I SEASD 41 OPBitR G CO b ihDea p also performed using
substrate. However, when usi the, el ectyo ' .
aﬁtl@ﬂeoﬁmlaéﬂ’écf’%doml@?%Bsmgrtggég‘%f}age%onl:g'l g@géwbgdgaﬁ’shown -
pl anari zation process is carried out to both iJrf C .
ofFig.He theselsetroplating gad FRds 51%195&"9 qbe anrf%%%@& sufigfate 10 using
as a chem cal nechani cal polishing (CVP)

a jig 55, and then the electroplating process 18 carried out thereto. Furthermore,

if the electroplating process is completed, the electroplating pad 50 is removed
from the substrate.

However, when using the electroplating pad, after the electroplating
process is completed, a planarization process is carried out to both surfaces of the
substrate 10.

The planarization process such as a chemical mechanical polishing (CMP)
process is carried out to the top surface of the substrate 10 provided with the Ni
film, so that the buried conductor 18 made of Ni remains only within the through
hole 14 formed in the substrate 10. The remaining buried conductor excessively
formed is removed to planarize the su‘bstrate 10.

Next, as shown in Fig. 2F, the base conductive film 20 made of the

conductive material such as Cr, Ni, and Al excellent in electrical characteristics is

12



20 process is carried out to the top surface of the
substrate 10 provided with the NN film so that the
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through hole 14 formed in the substrate 10. The

remai ni ng buried conductor excessively forned is

renoved to planarize the substrate 10. Next, as shown

in Fig. 2F, the base conductive film 20 made of the

25NN Ghd Vigbsrateet § avhishitshbasedowithNihe bamigd Alonductor 18 made of

excellent in electrical characteristics is 12 WO

3§04/ 030080 PCT/ KR2003/001414 formed on the substrate

10 which is buried with the buried conductor 18 made

of N AtMattthad, the Base thrlvetse fitareiuit fovaed iusimg2dphygsical vapor

formed using a physical vapor deposition process such

acﬁp flﬁBHtp'i@JésQ Gud SCLSFuttrighsrobédseor thiptikeer HowWevehef the metal
a be deposited is replaced with other neta

eoed itE& ng r&nReid L2 Stherhibtdle tiehaegniting Bohdieion should be

ore |oned %ﬁp03|t|on process, Ar gas is used, and

tzc%[ag 0. k'&él%gsﬁ&re eﬁHBhé@d@lﬁltRﬁé&%@&s‘ Arpiagfie ﬁé‘éﬂ vind the work

haV| IP e?: S gl he phot o-resi st
A1) s coated on the

s %s(:?%?'é : rocdﬂg Rnr%fﬁllagﬁn@%ggg conductive film
t hr eee q’FtE’ngf'p It%mrlgf llg ’| ect g)(?llgpara Iei be%:n tﬂ'}@determined
|Ilun1nator PBI deve a UpGaty

@h%b%ﬁoafﬁggto& ‘3118 rffﬁti ﬁmﬂg ﬁ\fqlﬁ]a?lheo %'slrqu Ritve film.
surface sl opi ng down, that t he f I D
sTpgror ther phatoi1€sish AsrekPOpG (Wh&'ea%r(fs WI%re  §igensional mirror
photo-resist is exposed by

CfefisntsxlopatnllWRPEm TR gﬁ?@%lwn hfeaﬁﬂ%gu s that a truncated
obliquely to formthe first tip orte
tmﬁeoshmpt«h@hstmpﬁél%fpaﬁeﬂuh@‘%% ant ﬁcﬂ" aF%é £ @bwn, that is
shoul d be exposed obliquely by 35 degree. In this
;:(g;m:%rst tip stppaterdi2nisdeinggthl MRPBI is disclosed in the

In other words, when the photo-resist is exposed by means of the three

dimensional MRPBI, the photo-resist is exposed obliquely to form the first tip

supporter. In order to form the slope of 20 degree, the photo-resist should be

exposed obliquely by 35 degree.

In this case, the three dimensional MRPBI is disclosed in the Korean
Patent Application number 2001-35359, entitled “A very-slow slope-turn
exposure” and assigned to Korea Advanced Institute of Science and Technology
(KAIST). when using the three dimensional MRPBI, the photo-resist pattern
having the oblique surface sloping down can be formed. In other words, the first
tip supporter 22 is formed by allowing the substrate to be obliquely placed on a
stage by the predetermined sloped angle, and then applying obliquely the ultra

violet ray to the photo-resist while turning the stage to expose the photo-resist.

13
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(KAI' ST). when using the three dinmensional MRPBI, the
photo-resist pattern having the oblique surface

sl opi ng down can be forned. In other words, the first

tip supporter 22 is formed by allowi ng the substrate
t)9eRethelixipgsel phaib-aedst isderelopedbe nigpns héa developer.
predeterm ned sl oped angl e, and then applying

obl i quajext taiehblvinria F2g. fiothetanghed footivih ef heotop-suskice of the first
while turning the stage to expose the photo-resist.

11% M&Q%/ﬁﬂ%@% BET-HRAGABLQR1dbpe iNexindetiiptoex poswed surface
pno is de

t o-resi st vel oped by neans of a devel oper.

e SEQ bkt 9. 2H, the angled portion of the
{\%g&usgu?t?gce ggp{rhe first tip supporter 22 having the

truncat Shapg hehifhOBRsiRes,| ) gadicivhvad ints hadasma state,
througﬁ&ﬂﬁgpggﬁfng procés%% 5 At thgt time, in the

aﬂ‘lréi or}]{% BY 96:F ﬁqsthe%aéi’lﬁ'«? stafe isAMo%Rd tb FE&ctao Phet iRt ef the first
the 6 ggen, Ion i'n the plasma state is allowed to

react Lotns,! c URRcibATGH thel i SHIERRS beithe first
o8P SURPPHE, E% hggétﬁgtlr Eel% g%@ %fl n gg)htoﬁgthteo%@surface of st AP
the first . tip PROS i ..and focess, it i
tﬂ&’%’&%?@ﬂéﬁ%‘f’eﬁt eﬁn% }o%%dgd?. th ﬁl@%ﬁ%tgﬂl of BaNGBthg process, it is

€ asnrng process, It 1s preferable

that, o n (02 0 m.is | 1€ ;
peteapl e Somea 0y5 ORI s STl shaARE phfSure is 200Pa.
nitride film24 made of nitride.(Si3N4),i : ON Qs .
the subSexta@e shoWhr H‘cgéﬁ’s ’tahpgﬂé‘f‘] tﬁﬁle&gs ?crl}%%g:r}ggédsés(shmo '
and the outer portion of th irs I p_supporter 2
Themedaopthelsubyiratadd B@Pﬁ?%ﬁ tgifO%ﬁileﬁ*ﬁi e BrgcEf gy the outer
is removed by neans of the conventi ogéal : : the nitride
phottain ofibgrimshiip sEpperser Bo t i, apRedteHaed PpEiqy ghthe nitrt
of the first tip supporter 22 is exposed whereby the
nifilmi Zmis]l‘énfdvlembfyancmsmfpth@@Dmtwnﬁhpléfﬁobﬂ@rgﬁ%‘,y jRggss so that
Is, the second tip supporter 24 is forned. In oth%r .
wetilsourided pdrtos edahd firsp tipuppoptter 224 gxpaesed whereby the nitride
phot o-resist is coated . ) )
film pattern provided with an opening, that is, the second tip supporter 24 is

formed.

In other words, for the second tip supporter 24, the photo-resist is coated
over the whole nitride film formed on the outer surface of the first tip supporter 22
of which the top surface is rounded, and is exposed and developed to form the
photo-resist pattern. Then, using the photo-resist pattern as a mask, its under
film, that is, the nitride film 24 is etched through the reactive ion etching (RIE)

process, so that the second tip supporter 24 is completed.

At that time, as a method of forming the nitride film 24, when the nitride
film has a thickness of several thousands A, it is preferable that the PECVD

process is used, but when the nitride film has a thickness of several pm, it is

14
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95  showing a method of using the hollow pr

over the whole nitride filmformed on the outer

surface of the first tip supporter 22 of which the
oam4aaensace i s rounded, and is exposed and devyelmRra003/001414
to formthe 20 photo-resist pattern. Then, using the
photo-resist pattern as a nmask, its under film that

is, the nitride film24 is etched through the reactive

ion etching (RIE) process, so that the second tip . . 1
ijgl&@é}%l%rthaﬂtﬁesme ptoeess itusehat it fhie coobodimendy rygnitride film
of formng the nitride film24, when the nitride film

hass 2ibickoesabeht &aveoah. t ForhamdereAthe nitide film may be formed
preferable that the PECYD 25 process is used, but

_V"Elﬁﬂuélbgn @ie"cfrbgﬁtifnggﬁweas. a thickness of several jim

it 1s” 14 WO 2004/ 030080 PCT/ KR2003/001414 preferable

that t W@e,gp%@hBWCﬁSFig{ 9Jugedetal filthmadernfodi meaYi, is formed by
the nitridé film has a thickness of about 1 to 20m

Further : ot bisiesd idnmisayuteratortedn whcloulh second tip
ar‘?legpéc(fr?%hgel gﬁlﬁeéﬁié gcesg. Next, as shown in Fig. 2J,

a metal fjlm g insoded nach Metal Filoe ande aff tungsten
t ﬁ@p%?fﬁﬁrtjérﬁsn%%grg%g%ggé%gﬁ? e spa%st rate 10 on witch

the s, d ti t oS blicioRI(RIOCVD),
or8bcadored Y mediP iR fiuef huddtye PGl Dustyllarb JecRIRIOCYD)

formed DY, eans At afBhainapigan; ' WARBE outer surface of
T P Rol i B 538 NS v v

that is, a tip 26 isg,forned o .
t Hbe sexdddin ﬁlﬂ)p@a‘rﬁbgfttb rm%lsbog tfrlré; g%rg\%glﬁb?ﬁléﬁﬁﬁ&%h@haphy process

conventi onal photoli.thograph 0Ce it d
e i Rher Vgt P BERE 5 By e Db is cout
photo-resist is coated over the.whol t K .

bt otnahmoiale owterpeere oS FIRe iy oy dbiL e RIS RGRL is exposed

and devel oped to formthe photo-resist tter .
i t sndudereslopéd e formtthe Sgho@q]-@esqega&}en},i ?Iﬁf I8 ?I{SH%?@%’ dthat is, the

by the RIE method using the photo-resist pattern a
Magetal O 26 18 dtbleed by tiReRIEAmethosh usingrthe Q}ﬁ)éo-ﬁgﬁlﬁ pqitggn as a mask
a thickness of fromabout 10i to 15 about 30m a ¢ 100 to
metaforfn thetfoRéd ngt thedt timak, thé mepal s ,adbpcgpp%o%ég@e%b&u pm
or the deposition process is available. _ .
about 30um. As a metal film forming method, the electroplating process or the

deposition process is available.

Finally, as shown in Fig. 2K, a part of top surface of the first tip supporter

is removed by the ashing process.

In other words, in this embodiment, the nitride film pattern, which is the

photo-resist under the second tip supporter 24, that is, the first tip supporter 22 is

etched and removed by a predetermined depth. If the etching process is
completed, the hollow probe according to the present invention is completed.

Now, a method of using the hollow probe according to the present
invention will be described. Figs. 3A, 3B, 4A, and 4B are cross-sectional views

obe according to the present invention.
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Finally, as shown in Fig. 2K, a part of top surface of
the first tip supporter is renoved by the ashing

wonron@sensol n ot her words, in this enbodi ment, POE/KR2003/001414
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nitride filmpattern, which is the 20 photo-resist

under the second tip supporter 24, that is, the first

tip supporter 22 is etched and renoved by a

predeterm ned depth. |If the etching process is

conpl et Eitst, abshéwh linWig ridheviamcie diotlg vt probl ecporiento the present
invention is conpleted. Now, a method of using the
hahVentioprobeesatemrdi togddven bhehpsdsente 40 mbéett & hansitlpe electrode
be described. Figs. 3A 3B, 4A, and 4B are

crpads3(s é&C proridéd whelys the? preslbtenining: daphyaidad dfoede Bstheghollow probe
the hol |l ow probe according to the present invention.
15cRd20W AROPRSRGIV KRZBOI OO et cotducsive tH526 kapported by the
in Fig. 3A, when the holl ow probe according to the

prigsetip sippostdri2omnnioe seddndniip SuppRrideva 1 1-1i shrink, and then as
substrate 40 which a pl ane tJ%eIgPectrode %E%YSO S

prsayiveled Feg 3B, thé @ipﬁ{eﬁ@&&t@ﬁ M @eh Brivsifmal 35 aerdon thBQurface of
hol | ow probe according to the present invention

al [ t4 |
ihovke, GOTAYRS b i eodicoy e bl 85y 0

slightl Xt %He{ti @Ilﬁe ﬁﬁdﬂf% %g)mﬁg) oﬁgfgﬁ ﬁé?f&hg a %ﬁlct{oﬁgof preventing

tip penetrates the t ormed on

R oL 0 E e B oot cch o
er. .22 or a fun

t first tip.suppor .per ion of

ortls dh e gt RS BBREk 8 R 6P 2L B BreigebBE biacHeBoriay 24 performs
in h%.tig 26 fron1ﬁpg$a§%ing each other 10 due to

t RUBRAUL B PSR SHP €%e tip 26, and the second tip
supporter 24 perfornms a function of supporting the, )

tip 26. 0 bt RSOV T R A TV Iscthe AROS e ) Brovided with the
substrate 40 provided with the ball type el ectrode
pdalldgrerlemtiods Rade3 6f véhirh Ak tors sehpdretd FHIVEd MQYeH from up to
up to down by the predeterm ned physical force F, the

afdemanbrtthe uwgdetermisgd ghysicah dorge for diengforameniioned hollow probe

present invention allows the conductive tip 26
s @ppudingdtopthet prgsent invention allows the conductive tip 26 supported by the

first tip supporter 22 and the second tip supporter to slightly shrink, and then as
shown in Fig. 4b, the conductive tip penetrates the thin oxide film 32 formed on
the surface of the electrode pad 30 to come in contact with the ball type electrode
pad 30.

At that time, the tip 26 of the hollow probe according to the present
invention is contacted with the electrode pad 30 in the form of surrounding the ball
type electrode pad 30, so that the tip 26 is prevented from sliding on the top
surface of the ball type electrode pad 30.

Specifically, since the hollow probe according to the present invention can

be vertically attached to the space expander or the like, the hollow probe can cope

16



first tip supporter 22 and the second tip supporter to
slightly shrink, and then as shown in Fig. 4b, the

woaonsstisve tip penetrates the thin oxide fil mPB8EKR2003/001414
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formed on the surface of the electrode pad 30 to cone

in contact wwth the ball type electrode pad 30. 20 At

that tinme, the tip 26 of the holl ow probe according to

the present invention is contacted with the el ectrode
pawitBthd fin¢ bch of thediigblyrintagnated gemiveondudtor ekepmat.

el ectrode pad 30, so that the tip 26 is prevented from

sl i di ng Sticet the hejbow suickamebofactdredidmid thy peesehedhvantdien can be
pad 30. Specifically, since the holl ow probe according

t ovdrfiealpr sissuhledito iR spaue edandaSofbhe \peobe cald with highly-density, it
attached to the space expander or the |ike, the holl ow
Prighgossidle &6 RDpe 1witMOh200H¢ GBAREET MSThigRAPABle@tdd 4emiconductor
with the fine pitch of the highly integrated

seqgemduct or el enent. Since the holl ow m croprobe

according to the present invention can be vertically

at t achegBefhfreS RACR P ALRIprobe S0 90 CRIdpMstht invention
hi ghl y-density, it is possible to cope wth the fine

P {tlesCh doRgadtivall dhel BY Iﬁﬁ@gteg—‘%g%ﬁeipﬁe REidETyOhiseddin recent years, that

|
el ement. Furthernore, s m cr oprobé according

Lot H{%ylga[elfegﬁ%&lk&\‘&{g g%f] \(l)\llf g@ﬁl@?tﬂentgﬁ%trﬁgé i tp'f(‘i’trﬁ(ﬂe%l upwardly, in

bari rode p used'in recent years,
that . is, the bal.l type tr d AWV o) . o
o 0P PR ) B 208:0R008) 1) B e o
sur roundi tphe ball type electrode pad, it is, _.
po¥&? k}PeWB%hi ﬁ’&r 8%% é’fa%gllﬁlcé?%@{’? ncc\ﬂﬁﬁscﬁl ERAgH §Vifly the ball type
the m croprpobe cones in contact w the ball type ...
ol et SlabphAn IS p S EaY revahe! femerpErbe fm sliding on the
m croprobe from sl.i di n%yon the, ball type el ectrode
palepll tmecdasjrodg dad; therbyfapilidatingsits Y3¢- addi ti on, since
t he hol | ow nicroprobe according to _the present . )
i nvent i én addigieas singe g&@qlm%mlgo%_aﬁp@m%%to the present invention
reproduci bl e product using the MEMS | )
makes it possible to mass-produce reproducible product using the MEMS
technique, it is possible to solve the problems such as the lack of reproducibility,
no-unification of standards or the like.

Although the present invention has been described in detail in connection
with the preferred embodiments, the preferred embodiments are intended not to
limit the present invention but to exemplify best modes of the present invention.
It will be understood by those skilled in the art that various changes or
modifications may be made thereto without departing from the spirit and scope of
the present invention. Therefore, the present invention is defined only by the

appended claims which should be construed as covering such changes or

modifications.
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i nvention has been described in detail in connection

with the preferred enbodi nents, the preferred

enbodi nents are intended not to limt the present

i nvention but to exenplify best nodes of the present

i Wientis chimedid:t wi Il be understood by those skilled

in the art that various changes or nodifications may

ba. madectihirr ef manufdeautingde pallbwngidromobt heirgpan MESiSdtechnique,
scope of the present invention. Therefore, the
Plcemprkingnvention is defined only by the appended

claims which should be construed as covering such

changes, gbp ofP6inhing ! thedifeh hble PR @R4AHARAOE0;
PCT/ KR2003/ 001414 "What is clainmed is: 1. A nmethod of

manuf acy UepRg f@rnl?iﬁg!aoﬂ‘ﬁrfgdccfoﬂﬁﬁ@t@? 19%h B R0 le 14;
techni que,” conpriSing: a step of formng a through

hol e 14| ! . Ih . . .
nor e SRR RS AIE s Yo O LS BbBAOIR ity e bured

pl anari.zi a surface of the substrate 10 provi ded
mf?ﬂa#ﬁé!ggried conduct or a step of forming a

18;
b d [ fi . . -
For m ngt Sep - dbring L ERsaPpafity3 1G] PERE gl R

u
_ suppor ao (
5% % SEOBHTE s, BB 3G0ALP 2oL SR BB EIGEE e
oS A b e BP0

first tip supporter 22; a step of .forming.a second .t .
suppor t @steP4olorpuRdng thertop §PFiaes 0bthg ﬁésr%]g‘?pr §‘fpp°tr{1€5 22' 8y eroding
supporter 22 to _allow the IOE sur f ace of thg first tip

s npksdtnortions elothgdop 9@1‘,{@@9, of the first tip supporter 22;

a step of forming a second tip supporter 24 on an outer surface of the first
tip supporter 22 to allow the top surface of the first tip supporter 22 to be opened;

a step of forming a tip 26 on the outer surface of the second tip supporter
24; and

a step of removing a part of the top surface of the first tip supporter 22

opened by the second tip supporter and the tip by a predetermined depth.
2. A method of manufacturing a hollow microprobe using an MEMS technique
according to claim 1, further comprising a step of forming a protection film pattern

12 on the substrate 10, before the step of forming the through hole.

3. A method of manufacturing a hollow microprobe using an MEMS technique

according to claim 2, wherein the protection film pattern has a thickness of 10 +

18



15 a step of formng a tip 26 on the outer surface of
the second tip supporter 24; and a step of renoving a

weoaod4/00608b he top surface of the first tip suppeCT&R22B/001414
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opened by the second tip supporter and the tip by a
predeterm ned depth. 20 2. A nethod of manufacturing a
hol | ow m croprobe using an MEMS techni que according
to claim1, further conprising a step of formng a
peafection filmpattern 12 on the substrate 10,
before the step of formng the through hole. 3. A

nmet hod of manufacturing a holl ow m croprobe using an
MEMS technique 25 according to claim2, wherein the

puot echietHdbdl bf Mapafdcairthg@hofotingdedpEoheOisid® an MEMWtechnique
2004/ 030080 PCT/ KR2003/001414 2m 4. A nethod of

ﬂ&&&@ﬁtg%ldmnaz hahbRm M HeoREPBEIHEIIAG tRNMHYEM hole, the through
t echni que accor ing to claim2, wherein in the step

oilofe% 'T%y o Fp hﬁ'&lﬁﬁ% Q| Rirate® L4100 H@pro@ed’t’f%lneﬁl'n? pattern 12 as

f or ned ing the substrate 10 Using t

PLALKY t r}egé(tk)@é)gﬁtett&ﬁﬂ%gﬁgsprg Gesgask in a react Ive

ion e proce met hod of
nanufacturlng a holl ow m croprobe using an MEMS
technique according to claim1, mherein in the step

fqrm t hr h. hol t he throu
£ r st pranadtitinice Tpuafy micto Rt its ARMFYTS technique
RFAS ms?fw%ﬁr@erhaa %%s‘r%%ﬁatogeﬁﬁé?%t Sy bl the through
mcroprobe i ng chnl u cording.to cla
olﬁhléretrﬂe(f Ry "gabiaes adlascr @' sabttr 0P proide of the
glass 15 7. A nethod of pmanufacturing a holl ow
nﬁ%b%ﬁ#?ﬁ%?qﬁ§hﬁ§eéhb$W§WB Q-echni que according to claim
1, further conprising a step of form ng a seed |ayer

on an inner surface of the through hole and a top

surface of the substrate, before the step of
6. A method of manufacturmg a hollow microprobe using an MEMS technique

according to claim 1, wherein the substrate is made of either silicon or glass.

7. A method of manufacturing a hollow microprobe using an MEMS technique
according to claim 1, further comprising a step of forming a seed layer on an inner
surface of the through hole and a top surface of the substrate, before the step of

forming the buried conductor.

8. A method of manufacturing a hollow microprobe using an MEMS technique

according to claim 7, wherein the seed layer is formed using a sputtering process.

9. A method of manufacturing a hollow microprobe using an MEMS technique

according to claim 7, wherein the seed layer is made of copper (Cu).
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form ng the buried conductor. 20 8. A nethod of
manuf acturing a holl ow m croprobe using an MEMS

woeclwsgse according to claim?7, wherein the BEEKR2003/001414
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| ayer is formed using a sputtering process. 9. A

met hod of manufacturing a holl ow m croprobe using an
MEMS t echni que 25 according to claim7, wherein the
seed |l ayer is nmade of copper (Cu). 19 WO 2004/030080
PCT/ KR2003/ 001414 10. A nethod of manufacturing a

hol | ow m croprobe using an MEMS techni que according

t 90c! al methodvdfanhehwfatineingecholl@y eticicpro®eciasiaf anhvi@ES technique
(Cr). 5 11. A nethod of manufacturing a hollow
Ma6dBn2h8 Uiy xﬂl‘ﬂer&ﬁ%e@@é‘d’lm‘iﬂﬂﬁ madCof dliroget(@ryl ai m
7, further conprising a step of renoving the seed

| ayer and the protection filmpattern on the
substrate, so that the seed | ayer renmains only on the

i aner Amakiho@foft B8niAotGAsOhSIov Qni%?qpr(%é"ﬁ&i?\l/g%éﬁMEMS technique

manuf acturing a holl ow mcroprobe using an

t %&HBH%% &ﬁ%??g.fl.ﬁﬂle} Qo&hgismlg]alste%?rr%ﬂvfﬂéeché 5884 Plyer and the

renovi ng the seed | ayer and the protection film

g%s‘cgtg\étfr]roeﬂt ﬁgfé?%ﬁ%ﬁfjoﬁ e Wsﬂg’cge? g&‘ﬁ%a[tﬁﬁg Qéé'lgla?;fepfé?ﬁﬁns only on the

manuft acturin ow m cr opr obe

usi ng.a echni gue 15 according to claim1,
M@%i%ﬁ%@ﬁ%@%@%ductor is formed by performng
an electroplating process using the seed layer. 14. A

met hod of manufacturing a holl ow m croprobe using an

MEMS t echni qu according to.claima1l, ereint .
DR ATEURAIEL TR UHoA I OBRFUPRITTG HnE 20 MEMS technique
el ectropl ating process using an el ectropl ating

15coqding koelam ddnovheeeinr tig SEphef e ngr Bsr a%@d layer and the

using an MEMS techpique according to claim 14,
wireetettion fibm satery SpREshepipring & Webeishitg RI9cesie
substrate wusing a jig.

13. A method of manufacturing a hollow microprobe using an MEMS technique
according to claim 1, wherein the buried conductor is formed by performing an

electroplating process using the seed layer.

14. A method of manufacturing a hollow microprobe using an MEMS technique
according to claim 1, wherein the buried conductor is formed by performing an

electroplating process using an electroplating pad.

15. A method of manufacturing a hollow microprobe using an MEMS technique
according to claim 14, wherein the electroplatirig pad is coupled to the substrate

using a jig.
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25 20 WD 2004/ 030080 PCT/ KrR2003/ 001414 16. A nethod of
manuf acturing a holl ow m croprobe using an MEMS

woecslwwsgse according to claiml1, wherein the PaTiKR1003/001414
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conductor is made of nickel (N). 17. A method of

manuf acturing a holl ow m croprobe using an MEMS

technique 5 according to claim1, wherein the step of

pl anarzi ng the surface of the substrate is perforned

udiéng Aamettend cfinamefabemingad helddw shicreproBVRyingranc VS technique
18. A nmethod of manufacturing a holl ow m croprobe

usicogrdary tviWent echhégirethe taciedrodndgetboisthade bfmickdl, (Ni).
wherein the step of formng the base conductive film

is 10 carried out using a physical deposition

process. 19. A nethod of manufacturing a hollow

m1gr oy glehdasbNshapifatidvingt £86N6 & URicrérobe dsing droMHEMBrtechnique
1, wherein the base conductive filmis nade of

ala@@&rﬁ}ﬂg {Adim 11 31h8Rkin fhdRe '\E‘é‘ﬂ pPnaiBRY R buifadedofethe substrate is
hol T'ow m croprobée using an M5 't echni que according to

Cl LB hed Yi@l%%%' dhehflcdiNBe HaBRaPholiHing (@W%r&éés?}t tip
supporter first tip supporter is fornmed by

coating photo-resist on the substrate with a

predeternined t hi ckness and obli quely exposing the

ltl%d giiy pﬁﬁ@%@tu‘?fn hoI® %11%%48%@% o N/I’EMS technique,

g par eam | um nat or
t h f f t |
ms o,% 0 hongl?u"lgf% ﬁegn?fgé s ﬁ{&@}&%&g l}g]h%té @né‘&ctwe film is

of ro(fdln t he flg Sl facg1 ofrtche first tip
s UFPaTS e Pinga PRy HeR Pof} PR XS asma i ncl udi ng
oxygen (02) gas. 25 22. A nethod of manuf acturing a
hol | ow mi croprobe using an MEMS techni que 21 WO
2004/ 030080 PCT/ KR2Q03/ 0014}1?) accordi ng to. cl ai M%M hni
whié eih matods b magpiacsitiihg hoHeWsBIEARIOPP Bisiigoff MIEHS technique
i's
according to claim 1, wherein the base conductive film is made of aluminum (Al).

20. A method of manufacturing a hollow microprobe using an MEMS technique
according to claim 1, wherein in the step of forming the first tip supporter, the first
tip supporter is formed by coating photo-resist on the substrate with a
predetermined thickness and obliquely exposing the photo-resist by means of a

three dimensional mirror reflected parallel beam illuminator (MRPBI).

21. A method of manufacturing a hollow microprobe using an MEMS technique
according to claim 1, wherein the step of rounding the top surface of the first tip
supporter is carried out using a plasma including oxygen (O2) gas.

22. A method of manufacturing a hollow microprobe using an MEMS technique
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carried out using a | ow pressure chem cal vapor
deposition (LPCVD) process. 23. A nethod of

woronfoaensar i ng a hol | ow mi croprobe usi ng an MERSI/KR2003/001414

10 méh
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technique 5 according to claiml1, wherein the step of
formng the second tip supporter is carried out using

a plasma enhanced chem cal vapor deposition (PECVD)

process. 24. A nethod of manufacturing a holl ow

NMhEdoR@heb® biRimgl,awhMeMb thechep gfidormimgothdi spond tip aupporter is
1, wherein the second tip supporter is nmade of a

Ntdreied & uk Lbif alI@w( ﬂﬁewé ch@hicabvamiriiegosifion (LPCVD) process.
manuf acturing a hol |l ow m croprobe using an MENMS

technique according to claiml1, wherein the second

tip supporter has a thickness of 1 to 20m 15 26. A

mp hod pbHransf Aehiabiiging 1861l EWniicERebOREinY UNMYEMSS technique
MEMS technique according to claiml1l, wherein in the

?tag&rgifn f O 009 i,h‘é‘\ihtefé?n thbai&PREUBHhME fHid Bedowd tip supporter is

ornmed using a netal organic chem cal vapor deposition

g%@mﬂ L f%%lagiga 2hharft AL RG22 PR dHpREH SN (PR D) process.

W mcro e using an MEMS techhi quée according
to claiml1, wherein in the step of formng the tip, a
conductive filmis formed using a sputtering process.

28. A net hod of manuf act uri a holl o 1 cLopr :
1ditng Aelliesk anp G e ez P ek PpEt BHBIRFIEMS technique
wherein a predeternm ned part of ,the tip_is.remyve -
LSFIe ShORE S 0N TS 0Bs sk HDotBpBEf i FIRRY ¥ a nitide film
phot ol i t hogr aphy process. 29. A nethod of

uNakt uring a hol |l ow microprobe using an MEMS

technique according to claiml, wherein the tipis

made of any one of chrone (Cr), nickel 5 (N ), and

tungsten (W. 30. A nethod of manufacturing, a hoMé)MS hai
ni28r op oisthagsphaaanfagivme %@ﬁﬂpm}glcropro e using an technique

according to claim 1, wherein the second tip supporter has a thickness of 1 to

20pm.

26. A method of manufacturing a hollow microprobe using an MEMS technique
according to claim 1, wherein in the step of forming the tip, the conductive film is

formed using a metal organic chemical vapor deposition (MOCVD) process.

27, A method of manufacturing a hollow microprobe using an MEMS technique

according to claim 1, wherein in the step of forming the tip, a conductive film is

formed using a sputtering process.

28. A method of manufacturing a hollow microprobe using an MEMS technique

according to claim 1, wherein a predetermined part of the tip is removed using a
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according to claim1, wherein the tip has a thickness
of 10 to 30m 10 31. A nethod of manufacturing a

wboabd4maoasd cr opr obe usi ng an MEMS techni que aceoTaiR2003/001414
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to claim1, wherein the step of renoving a part of the

first tip supporter is carried out by use of an

ashi ng process using oxygen (02) gas. 32. A holl ow

m croprobe using an MEMS techni que, conprising: 15 a
syihstol@hegraphywbioehssa t hr ough hol e having a

predetermned size is formed on a defined portion; a

buried conductor filling in the through hole; a base
conductive filmformed on the substrate in which the

t POOUGNnRAAR] bSmahifdcagding 4 Rollbw Mitid@dbe avihigciroMEMS technique
a first tip supporter forned on the base conductive

fisbfd At hAaviang B wRhkindR $p/id atde Jfapiyn@ndleMahromts (Cr), nickel
top surface being rounded into a curved surface; a

SeRPNdnd ibhgSwPary.er being formed on an outer surface
of the first tip supporter, allowng the top surface

of the first tip supporter to be opened, and being
protruded fromthe top of the first tip supporter; and

2302 GOpdleld Xflrrfg'rﬁ%%%g%pg% Olggbé@]%ogétlﬁfng%ﬁ MAZEIS technique

of " thé second CT/ KR2003/ 001414

supporter, and. al |l ow . . j LSt
CBeRbEh R E s, BB s 88 SWILERRSOF 128 SLEE.
usi ng an MEMS techni que according to claim 31,
wherein the buried conductor 18 is made of nicke
(Ni). 5 34, ol | ow m croprohe using an NENS .
{ ettt oF g Eleal Ho BT DIFAPEPR SHE ¢ IS technique
is made of any ane of chyone (Cr), njckel (N ngd ..
t (A9§RIERE tq Gpim g vwreip t{ﬁ% P‘ieBw?rFF@PBB}go%Ba%& Sfibe %ﬁst tip supporter
MEMS t echni que according to claim 31,

is carried out by use of an ashing process using oxygen (O2) gas.

32. A hollow microprobe using an MEMS technique, comprising:

a substrate in which a through hole having a predetermined size is formed
on a defined portion;

a buried conductor filling in the through hole;

a base conductive film formed on the substrate in which the through hole is

filled with the buried conductor;

a first tip supporter formed on the base conductive film and having a
oblique surface sloping down, its top surface being rounded into a curved surface;
a second tip supporter being formed on an outer surface of the first tip supporter,
allowing the top surface of the first tip supporter to be opened, and being
protruded from the top of the first tip supporter; and

a conductive tip being formed on an outer surface of the second tip
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wherein the substrate 10 is nade of silicon or glass.

36. A holl ow m croprobe using an MEMS techni que
weacemrodoosg to claim 31, wherein the second ti PCT/KR2003/001414

supporter has a thickness of 1 to 20m 15 37. A holl ow

m cropr obe using an MEMS techni que according to claim

31, wherein the conductive filmhas a thickness of 10

to 30m 24

supporter and allowing the top surface of the first tip supporter to be opened.

33. A hollow microprobe using an MEMS technique according to claim 31,

wherein the buried conductor 18 is made of nickel (Ni).

34. A hollow microprobe using an MEMS technique according to claim 31,
wherein the tip 26 is made of any one of chrome (Cr), nickel (Ni), and tungsten

(W).

10  35. A hollow microprobe using an MEMS technique according to claim 31,

wherein the substrate 10 is made of silicon or glass.

36. A hollow microprobe using an MEMS technique according to claim 31,
wherein the second tip supporter has a thickness of 1 to 20pim.

15

37. A hollow microprobe using an MEMS technique according to claim 31,

wherein the conductive film has a thickness of 10 to 30pm.
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