[1]

[2]

[3]

[4]

Descri pti on CANTI LEVER- TYPE PROBE AND METHOD OF
FABRI CATI NG THE SAME Technical Field [1] The present
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cantilever 1. Such a structupe of the cantilever-type
probe card provides the sufficient restoring force
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However, according to the conventional technol ogy, as
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etching the conductive filmto be planarized until
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Figs. 6 through 18 are sectional views showing processing steps for fabricating the

FF_‘

cantilever-type probe in accordance with the present invention, taken along with the
dotted line I-T' of Fig. 5.

Figs. 7 through 19 are sectional views showing processing steps for fabricating the
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showi ng processing steps for fabricating the
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crystalline orientation with <100> in out-of-plane direction.
Forming the mask pattern 20 is carried out with including a step of, after depositing
a mask film on the substrate 10, patterning the mask film to form first openings 22 that

expose predetermined top surfaces of the substrate 10. Here, the mask pattern 20 is
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single crystalline silicon, gn etching rate is
different in accordance with a crystalline orientation

woRooras3substrate 10. Therefore, as ill ustrat ePCT/RKRR2006/003045

[30]

[31]

[32]

[33]

[34]

[35]

figures, the sidewall of the second prelimnary trench
32 may be vertical or slant with an angle to the top
subftaere ioforinbé asidbszhn alith a]{ﬂ'edd’laihﬁned wRittangl e is

54.7 Th t | th et chi
o4 B gdskes) o 205, 45 s Sk BAR 5 4ELEHEAask, e
susubacae dﬂexmssd by :ﬂm:iﬁllsherpgrged_ 8fenings@Q' isfanisotropically etched to

III\/IF%P%t uri zat | ongpt%a E}é(:elp&slgg%dn ga%’da ﬂmnﬂ%&ﬁ%’: e%%%s‘é?';m“g the trenches

wr 33 mar b gamigd eugwithasiog prwswgwﬁekéqeétfﬂoah@ petyéeh, and O, .

Cf)&éé(ﬁhﬁlg'ﬂ@eﬂbbﬁﬁieﬁislcﬁ i ﬁ@&nﬁirﬁr@ht[tﬁl tad §8p uﬁl‘ize& ISF C F , OF O
ent rtsnce and bottom a and b, of the second

pr & PEPHEFP IS &ich 32, the width of the second
pr el Byithwanisdtfopitadichig bz ations the&fottonmroﬁk dieheg@condpreliminary
t Ov@nc?l 312h§ Fr%?tch‘BQ& 81&0 %16%6%(%: Egl d]ihterp? €8 o t?lmbE)p Sm and intermediate

en rance (e} e sSecond trenc erne I ate
r exgigtom, b ahdtyaddhe tréercheddtmatole with rthlelbmrtasmmleatsdiﬁ thet ecoral

| SpfeRfiRely ﬁeﬁd@@"@dd MVH Qt tlﬁE %ﬁ{l‘f'ﬁrﬁé Ik ﬁféqré%ﬁi 85; is 13} than that

Re?errlngto Fla1 , using the mask
patitthe pnttance g of eé@%qurﬂglvém%r@wbéer tranyhes 3hbeegme molds

byfdr defihing e @mhgﬁﬂﬁdn bWISpsZadcordigab st Rt Hidbhtion.
5 dee er .th n 1 he second

tch t
or ol VRSP arRES 5 ol feg e AR e eg8ondugting the

b eamsmrdpedetduhg pidcbssus lfasrgl the dfrmqaselngmg@strmehescﬂmaﬁdfcbndnctmg

i htéle 1Sr%grs 1ccét5n%ﬁl{6ges9to {(ﬁ‘ﬁ: ?éo%gd %)Pﬁll it é%ﬁ@ﬁe% 32f the

or ar(l)scgmplcaetglngg pragessps tesemed ﬁgfogagt,he frgichesss. B, it is permissible to

anhl&?%@ﬁb@ecﬁ}é:@ ﬁlﬂ’rﬁ@%@ﬁé&ﬁes 35‘ FoP RistALR, @ﬁé)geg{l@nc@fof the
the second pr el |H;@ncgrytrenc i's transcribed into

t hRFOFgsshg steps mayihe chakged; @g. em@% siypping msigR P! the procedure or
I ndRtingeslsteap eo the @t&@dm’@ BhderStandihg theefére@Bation2d rélafieis between

tr SRl or G SRR S s 47 G T neBi oy il gptions of
35the smibadgeants byathoschskilladk intthie agnThaefore, i ipaprianent shet thednvention
I 8lolldictve [(ﬁtgglaf(ﬁ‘%merﬂb%e& k&fghes 35 becore mol ds

for Ining t confiqurations of probe tips

accoRefering @ Hige 5p1%§e 13 svpekkingpatterm4q isnjprmedhen the mask pattern
acgs)f&defﬁetcmn@@er@&pth@ pRIbe, q&aﬁmﬁg‘@&@h&apénmgsfztse Formmg the

r Polding Bl 0 RPamed Rebadh S NRE Bt i dpmeitng a molding
i sfilni op Ithb miskfpaftgrnrﬂio patssning tlﬁa)mmdiﬂgeﬁlﬁetb(fbdn the second openings
pr Ela{ RAP 084 the Hefie a%§ 'ﬁg 0 mni? tt%?r}ﬁ i%lf&glgedc(g atrgatelt'lal having

pr OceS 'S resune renC
peetahing stledivity talthesqubstrate p.dioe @xanaplof the orodding patmm 40 may be
tr ﬁﬁ&@@lsat:iéast &y sele@ﬁ:ﬁqﬁﬁﬁ ﬁlh[:&? oﬁ@&%ﬁ%ﬁ n?cf'ldé hotoresist.

s LRE%?%Q go §mé9§1men%§wé they H@%awemonéﬂ& I%ld%% g9 is formed

t hlef lﬁﬁ@ébiﬁttﬁﬁlnﬂiﬁd@dﬁ}f ?Bﬂcbtﬁﬁlthbéia phy plroteaaant I ongd -

rel a ons ween C S or. at | etcC

ot oThe S gRE b s ) B Mused MGyt e Y e SPHvidth-wise
enfideivats2sandlerighio swsessiddwatid 4|1 thaving svidertwidthis ez the eldewalls 42.

't gA% a & aéc%deu{.g‘f%tthfg %&Hopﬂ&éh& | R0sdBnd BherifRi45 bk Yéttangular

e ar brenenti one
cross sections. But, the shape of the second opening 45 may be modifiable by options

from necessities of those skilled in this art.

According to the present invention, the sidewalls of the first opening 22 slant on the



[33] Referring to Figs. 5, 12, and 13, a nolding
pattern 40 is formed on the mask pattern 25 to define

w@anwriisseers of the probes, including second OPENKRYH6/003045

[36]

[37]

[38]

[39]

[40]

45. Formng the nolding pattern 40 is carried out with
including a step of, after depositing a nolding film
onlehg®-wis kidpahlloMhe Secopdbpeiinysig. Ahtanting dhglg beiwesh tile
fonH1t$§ second openi ngs that expose the trenches 35.
ThER 8t ng pattern 40 is formed of a material having
etehing selectivity to the substrate 10. For exanpl e,
th i t ne

sel SOREGrPoE A Tiodth SV Aot e fon ERIEIE
phetoresist. According to enbodlnents of the present

' Eﬁ)tedét453 NForlths, aﬁ%hg‘i’vﬁ th P@t 5. qﬂ@ tséblgndti ﬁpélﬁﬁgmﬁls%nﬁed lengthwise in
pho ol i thogra r ocess.

[ SBf_F g’eac%‘ﬁ ﬁ@éth&gomggntmg @ ‘?r%\&g%‘ |[]%1 t@?@mn% 22.

are BSedh aaedrdngemaitrreMaon bd:tdfh&i thieSrstand gpeind ©péiingd 2D and 45 is
Ien yio [ wW.dth

i 38 \Ba’f ?psp 1§§ﬁe%o%en%hoqgfi the e sha ga”hg %?con{ir(#) Iﬁné IZB ty %Iy If the

a resu
enrsdndrepening Hevariss ams:happ,ethe leggtlm&sermume of thngedoad opening 45
cr Rx%ng be %ﬁﬁéariﬁ coﬁ&gctloﬁ %h%ﬂﬁ&@rtf&halt difecBGEoNde %ﬁﬁé\l“eg to be

be nod I e y Optl ons from necessities of
t h@g@eé RY rtheewbmuwﬁ PEOGes$ing ptgpy) or Ay dirgegion §f thgesscrub mark. For

Pr BsQAte, whés fd fiobe &dlﬁac%i ﬁﬁlﬁ:ﬁ;& tHé disfdﬁtléﬂal dﬁ'ed@il@ﬁrd)lf e cantilever

22 slant t hel e

optdpanddireciSu pihe PR O G p gk s defined
, alengtheflengtieslisé mrﬁ&loﬁﬁegdndlessgif tEeE)coﬂftguramotmf the second opening
pr Eie[rlfeq%-gfﬂ?&lsé Hﬁ‘ecqi%glo? tﬂe sIego %ﬁmgﬁé? wiwg:'hﬁse %@f?rﬁﬁl?igvmore-

i nmpatmleldells parallpl withyf mnabefttme@rst openir®?3.r ont i ng

COr NAtSorlin gttaﬁn Efn!ﬁ&u&ﬁ?@f thé p%%ent[ﬁ@nu&‘i‘ Ocﬂe At enlarged openings
arrangemnen relation between the f firrst fé% Bsecon

op&hiniyPesdsofqEmedsta; have feiraggnal seqtiong “é%tﬁg in Fig. 5, a
t h@lugdsnan berweBRpéenfRinting eomesuTtheoRBNerlgrgdd op@iing/20' ¥s pdrillel with

d t he_L.engt h
ot Pedgielivs? RS of teBhorkansina b By, plORuRE R MRS
Cc oemb«zdlmemt ofithdrinyenticst, thetfirstremlargéd epenings 23 ¥mayhiee formed with their
t
gag%h 'dﬁéf&{on rﬁgaﬁﬁlg£s°<§efgﬁ§’1§ﬁgtg§»ﬁ& &fégtg%gﬁﬂé féoﬁg%péhﬂgs 45.
i nst Aﬁ&rdm&ﬁ@ﬁ mdifis epodimentaf the ipvention, i agpermissible to remove

di ﬁl%%&tsk%ﬁﬁérnQS ek tcpﬁ)nﬂfngttﬁ@nfbﬁﬁ % e 40lgaitaS §a§ehﬁ offers an
i on of the scrub .direction of

dir rk
scidimiags ket Pﬂ@ae%%dm@a iPeC R wER i fomoving
r etjxa rmblsk@att@ﬁ 26 raethecsnbseguerﬂtstep rof dxfftutgqeff peobend openi ng

h L engt W se di.r i 0 on .4 .
Whl CE ‘%i Iﬁ%sd galcﬁ gﬁé %letn |n(1)0r11e§g %gt?em qfO,azF ? du%l\{eﬁﬁlm 50is
t h@rmlséguﬁlé thegfenches 35 amgltthe gasond gpezlzngS[4:§7Thexmudﬁiwgﬁlm 50 is

t Or e BY Al fEHH eleém&ﬂ ﬁaﬁhg%ﬁhéﬂvs&id@a@sﬁfﬁ of kgudtbring. The

enl arged’ o enlngs e also

t etendlgetivg filgnl 1S<fﬁgnedmfdi mefallicimatenial hpwne Pwhmggselestmsy to the
di ﬁﬁ)@ﬁ@tb 1bem»aﬁ§tarfc@ ndhé eaﬁdu&gv@ AR go $s mtfeinied td bé filade of one
enl? enln Zk pa%ﬁ k Qh
elected from coppet, nickel, and oy of them. The conductive film 50 is formed in
a thickness capable of completely filling up the trenches 35 and the second openings
45.

Referring to Figs. 5, 14, and 15, the conductive film 50 is etched to be planarized

until exposing the top surfaces of the molding pattern 40, resulting in tips 52 and the
cantilevers 53 filling the trenches 35 and the second openings 45, respectively. The tip



the | engthw se direction of ghe second openi ng 45.
But, according to another enbodi nent of the invention,

W@ b@7/018361 enl arged openi ngs 22' may be for medP@i/KR2006/003045

[41]

[42]

[43]

[44]

[45]

[46]

their own direction regardl ess of the |engthw se
direction of the second openings 45. [38] According to
a spahd the damitbad iS58 Bhstidbte bpeoberBsedttoding totthd Mivention. As the probe

P or heRt i ek B StV im B shE P 52 dnf e aphifRver 53 are

of ¢@ssucted adurertodyFdrimang thk@rebes §5 mocameetiowsfwith including a step of
ek AR GRE, APy (RESR S Rl Bock ATAY pORAS

pr@ﬁle@quq 39] Referring to Figs. 5, 14, and 15, on the

ol dRBg@rRs fodtiss. 4018 ﬁl@m%ﬁmwﬁlgpéﬁeﬁm o HBNFlon2S, and the

fill the renc S 0] i ngs 45.
c oﬂﬁ’ﬁ%‘i‘tf’\}b aFq wemoyeg r%laﬁ? ﬁE Pﬂ&§ %@ﬁﬁgﬁaﬁ SERP| .19ajfhe processing
pl step ﬂ@hftmg offi tha brobapﬁ isctaprixzl dut ovith anretching feeipemgvingle&ching se-

co f|| is formed of a netallic materi al
ha@?ﬁ&{ ﬁeﬂm Se 5ect ivity to the substrate 10. For )
i nst 5h@eps Shvecfmm@hdomlvesmg thetedches 3dras fenlds vhile thygecantilevers 53

mage lefméarWltl?g% n%%h%@eédnﬁ'ﬂp@ﬂiﬂ%@% aﬂnﬁﬁﬁl lﬁnﬁlegﬂ'u&{l}egﬁf the tips

of uctive fil formed I n

t h?% Rrrfb%le canffeysres Haredsippmaned by th@ ¢anfigyratigns msi dispositions of the
:f&gﬁih%%éﬁuﬂﬂgdsécfdﬁd @ﬂﬁmenhng? 45. f[|40] Ref erring

0] S. , , ng. , e Cll Vv |
o0 crNaely b RS s g0 35 e ktifetan s Tiegnaatong ts

S ulehgmmseaﬁretzhm arigdt thgn [ita twidthrwid® and ke gihttwise directiongsThe tip 52

oEJhgat%ﬁréhﬁ L)? %ﬁ% A:Entﬁgvér 513 %ﬂ%i&eﬁ%qﬂ% Q&E(Eé gf %1@ %antllever
t hé3 Gagﬁ i20 @vé 21 erlctﬁugh thag th@ hott éh%armlé@sr 83 Ingks vpward in

U heorvaiighdd mllusﬁ%tlbﬁbe TRE %@s %étlf)l? §f"!h% %pf52qﬂ}£fef Wltﬁ Yhe bottom

t he conductive and the canti| ever

53sufage @ Wetca%ré%‘d ﬁﬁs emi %‘Eﬁﬂlym aﬁ%traﬁOH@I shaRe- pyngdpkour sides of the
| stif 82 klafwithithevdngte | ncl uding a step of etching the
conductive film50 by neans of a chem cal - mechani cal

pofi shing technique. [41] Referring to Figs. 5, 18 and
19¢n thedengthwise dirgcitonef theAtintiteler Sask pattern 25, and

the AYARIEA 10]19d aarc 8% rdtBrrd éﬁlb&ilfnehm tﬂef F’l?@élt ﬁﬁfenuon
fromthe substrate rocessing step of

of theskatipg angle 55 |s carrl ed out with an etching

regi pe haV|ng etching se lectivity to the probes 55.

[42] Th ,,352 formed wth etre ches 35
aslsm%s@ tieh 0 Il ety Bretcrestlaf hersiecy

usbng the second openi ngs 45 as nol ds. Thus the

sty uct the ¢ | gv [

LI 3 ler ol Bl T O B 0B}

t histragamat sﬁ@QO%ofahel tlpshéZ @ecp@mlilebwéh rdmglsngtEWlsp 4gpction of the

Naggnlnyeve@sjzl [lustrated in Figs. 20 and 21, the
canti |l ever 53 extends along _ its | engthw se direction,

| ongEPfﬂiqlia% aferemgpigened pyiderefarencede Ees. 1 and i, theandpestion of the
Thep 52 PedvndsSmdllsNia$eétioht as DRin@ istit fiohe tHeddttbindfehe Sahtilever 53.

g)ét Z dlsggzl m@gg %’f’w ﬁ,@}?tt%{g? f the.. Ca[]aglh{ll gg%/s% tﬁgout(a smqﬁ) mark by

c athieichtievergpd prokis accpvdingita the invention. In detail, Fig. 22 is a microscopic

photograph showing a scrub mark generated by an over-drive contacting operation of
1000. The scrub mark formed by the strobe according to the invention is configured in
a hexagonal shape with a length of 16.20] and a width of 10.50. But, referring to Fig. 3,

in the same over-drive condition, that by the conventional probe is configured in a



conveni ence of illustration)g The cross section of the
tip 52 parallel with the bottom surface of the

w@anwriisseer 53 is configured in a tetragonal SPEPER2006/003045

[47]

[48]

[49]

[50]

And, four sides of the tip 52 slant with the angle f
on the lengthwi se direction of the cantilever 53. [44]
Asreafanpglaestiaponitl a el bﬁlmgn ami :awmtlabewa dAdmtimhlllyewtnle the

© LRGBS Ao EE Lo B BEehSvontiOF oBr S St ATk ish algBoinief 17004,

s| theeonvaytiendl prebebmalts a strubandrk rw1th:er dbpth al6390di. ng t o
thi s xeqiod t"ﬁﬁtscmb'?ﬁarg E{?zﬂg %§'tﬁe Pé F@co}cﬁﬁé ﬁﬂﬁ@ Blesent invention is

t
fi%gélfﬁ%?@% (pgt106 819 comvoTioPCD BBt both g smethimd degiy The probes

FU&JcBRIin% @&h@b&g@mehﬁ&e&ave wﬁumﬁ%@%ﬁa ﬁr@dd:dt fss thlaﬁ that by
eco

0 | on,of t ti

i nt é?BPYe&HO’é SH@??% ansiderine tF?t&Snaf SR nlﬁtsant to the con-
C andnitioaaledit, Hid. scfu%ﬁingﬁ*eﬂlse calidesud t2Q redudtsy radyaitioh of pabb card
anfj{e?l arrrll'lci (?Jnllao s (r) aéur@ Pa?%ett it can e ndrTPsEoodbtt{ éro%e according to
canti Fevar- S2aLe 6t TG HE P Rven 18
dethgiihvenfipy offm lmsrcaredrﬁﬁms b@tpnr thapithe ogvaptionshteshmyogy
SCr Ulpnh &Rt Hﬁr@ﬁkﬁ{s%ﬂ o }‘T@fen on! ﬂfl QJHeHQs between the tip

bf h

oeratlon e Scru orne he st roe
ac%irfap rad Ibth? ﬁ&errdarw&rﬁpie&qons @eﬁw %}ﬁ?’é‘&lﬁ tQ tlae present invention,

h eéﬁﬂ&oﬂhg H%a‘gbﬂél]?)f el tBtrazongngp R p@falléﬁwﬁﬁ)tlﬂﬂgng'lh\msg idfre@fon of the
U rer.errin

o DRl dhe SR T miale bY e it Dt A58 Faprgoplgcrub mark
| sindéipf22hoed such aresclt.dnghd amveitamel techrtolegy, tegtiubahark is made

2 Ot())% Pneaﬁﬁle gf ﬁb Iﬂ)e&{ufslg th%[gldeggﬂh Bf i %%tl‘aébn%l are (fa'?lcal tg or

€ accor I nven a ScCr

rraPﬂ(fallﬁl chtbeth@I éqmgﬁlmse d.lmnn of the cerlgeat Incﬂummawdbe present
miﬁ%éntﬁm%Q aHRrom rf&rrY\’tHel?:oﬁvéi'ﬁtht] aigtf in ¥R0@éhnidal fct At ﬁle tip's

result, the scrub by t.he probe accordi ng
t hEOTHPR %ng. the 8eb 6 swrk i t%%ﬂm@m diprerRBIveRtianghtle e sidewall

C oimBe tordeationl Qﬂ ewbl@h lResults ineth@ ifipraRéemelap bforenidiioned.
resen tLon | ea

bes d
Cr uBE RGP e B E0lied R Rk Himk34F groportiona 10 an
C oaree pontacimlg tlgd:rem)bés sciGbbing epetiatign withtthesorer of the tip, as like the
oﬁérﬁ&fggclﬁﬁg th %%&séﬁl 1ﬁ¢’e"i‘1%% i c!uJPi%d SQ{RvME BidiRR&In Bbdking

scru se causes test resu

re@m‘t a@#fﬁkm@%ﬂérafqamedpeﬁhwd and darrages on

&ﬁﬁﬂﬁ?&ld&‘)lﬁ be understood the probes
acco Ing to"the 1nv tlon offers inproved effects
bet t €he inivantiarhie applivablettd tasting miernseepwglectioni] devives baving pads.
i mprovenents arise froma difference of contacting
schenes between the tip and the pad in the over-drive
operation. Nanmely, according to the present invention,
since the diagonal of the tetragonal tip is parallel
with the lengthw se direction of the cantilever, the
scrub mark is made by the corner of the tip. The
hexagonal scrub mark



[1]

[2]

[3]

[4]

[5]

[6]

[7]

in Fig. 22 shows such a resu|g. In the conventi onal
technol ogy, the scrub mark is nmade by one side of the

W@ p7oesseuse the sidewalls of the tetragonal tPEI/KR2006/003045

vertical to or parallel with the | engthw se direction
of the cantilever. In summary, the present invention
is different fromthe co Bzi al art in the
technical fact that the m hﬁ rtion making the scrub
mark i & thitRodOf ABficdting ot E&ﬁ?ﬁisih wention while the
Si devvagﬁ@h{l t he .conventjon art,. i ch ‘r)esults th t he,

i npr oviORBHER R RAtEH: WHR adirstopgting An 3 fHbstra, the fi

r egar déxpgsinpatpr@ifeasminied régiph bftbptsarfacd ¢fabe substriaeer sel y
proportional, to,an area gontacti thereto, t

e Lb bt R e ps SRS i HERRAR spfidp a5 in e rpdsf o fogm a rench

li ke twelepthefgstapeoingi ng to the present invention, is
carrie [ .

mat ur o ingah} MoER PARES B elpoRy £ R alc Mg i Rprate;

Appl i clpmingampkigie patiern Witk aspesnd openipg P thsjubstraie including the
t est i NGerdPhCihe S6CAL Gpehifs bXpiRing tHeUEL®S havi ng

. £ . ;
D Clfine 4 bt Wi ke anb ey et ShoRhe Gtever being

openi ndisposed imsthb sienekt and thégecond spermme mespgctevepoandg a

pr edet ] [ rf t S e;

et chi rig ey DEh FEIA e B B ' B oot i Shrbal

et ch nabereingh¢ rstropeningiscthenahidralishaceffpmeed dpasndgf the second

" emovi Gt afPlio s ot ik fid: SRR LAR IEHARE dction of the
the substrate; . formng a nolding pattern wth a second

openi ni§coRd PP@inpst rate i ncl udi ng the trench, the

S _ngndTlikPﬁlBt'hBﬂ abodRding fgclathe 11 whésih;thé sidewalls of the fREopening are
Wth a.ti antilever

d ti d.th
ot @toRt leRe GAB AR of e stcpBaBRNBESY Framuang 9 degree.
openi nthe methpd atdording to elain i ewbereingh¢ bubstrate ds fogmed of a material

patter pf f

wher ei %@%et{:@ﬁé ? a%%fg?u‘?trﬁ‘g ﬂ%egn %ékrﬁgg(tg%-ég{egf OIQ%E g’ gtt?rgf aélgdt he
at an emdugivetflm, second opening, and sidewalIs of the
first QR&BINNHe SiRRhteINiRmeE 0Dh Mkt Hith @y @A1iRd sthldfure.

her o R4 HELGH a6UGRING (07 S IR and e e e bl formed
%o theoﬂﬁigébmgaﬁirﬂisﬂﬁ:@hj on of thﬁ second gpeni ng by

rom 40, t Q. ee. [ 3] _The.net hod .accaor di t.o

el ai m PriSindRe FRRE neb A s it AR AT D8 vy fplane

havi ngdiegctibinng sel ectivity to the mask pattern, the

ol di n”ﬁhepﬁgfh%? ﬁccd?@ig ?@&&Mﬁﬁfsil\/ﬁd@, w%re‘fm&l%glilﬁglk%g@em is

substrate 1s _faorne a material wth a_crystal
st r uct fprmed phat lqaskongselestpdfeers sidicay oxide giilicopmitidg, siicon
and 3, oxh@rige,nllpBofordist,r ate is formed of single

crystalline silican, . - .
y wherein tﬁe mo?cﬁng pattern is formed of at least one selected from silicon oxide,

rst opening

silicon nitride, silicon oxynitride, and photoresist.

The method according to claim 1, wherein the forming of the trenches comprises
etching the trench using one etchant selected from the group consisting of
potassium hydroxide (KOH), tetrametyl ammonium hydroxide, and ethylene
diamine phyrochatecol (EDP),

wherein a lower portion of the trench becomes narrower in width as being close
to the bottom of the trench from an entrance of the trench.

The method according to claim 1, wherein the forming of the conductive film is



wherein the substrate has a grystalline orientation
Wi th <100> in out-of-plane direction. [5] The nethod

W@e®Wenti3ny to one of clains 1 and 3, wherein tPEI/KR2006/003045

[8]

[9]

[10]

[11]

pattern is formed of at |east one selected from

silicon oxide, silicon nitride, silicon oxynitride,

and p hpérﬁfrﬂﬁﬂ sy usmlg af Rhst onbeelsgtbdlfrog ddedtioplating Schiefidi dlapor
of at eastt ?ct ed fromsilicon oxide, silicon

nitri d%epogﬁlpP’ca&'ﬂsgi'y At i de, and photoresist. [6] The

nmet hodThemethdd lagccndmg taclmnd 1 whereini the {dmmidgofitheigrobe comprises:

the tr
et chan{%’%‘sagfgzact egg‘?tr om t %qmr%gsé%gﬁtg %aﬁkﬂfh@%eﬁ&if and

pot as sPlamripingly Kichiag (tlp«}q)ndu@te\terfdﬁbwwxp@%ﬁig%m}ﬁmg pattern.
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From B 180 Pph PR ol b Ro R arRU S AL ANSLLR parael with
cross thedengthwiss dir¢rsioniopthelsantilgverar al | el with the
bottom of the cantilever, is a tetragon with four
sides slanting on a | engthwi se direction of the
cantilever. [10] The probe according to claim?9,
wherein an end portion of the tip becone smaller in
sectional area as being distant fromthe cantil ever.
[11] The probe according to claim9, wherein a
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