METHOD OF FABRI CATI NG | NTERCONNECTI ONS OF

M CRCELECTRONI C DEVI CE USI NG DUAL DAMASCENE PROCESS

BACKGROUND OF THE INVENTION 1. Field of the Invention

The present invention relates to a mcroelectronic

device, and, nore particularly, to a nethod of

fabricating interconnections of a mcroelectronic

devi ce using a dual damascene process. 2. Description
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Copper is deemed suitable for metal interconnections because it has a relatively high

melting point of approximately 1080 T (aluminum: 660 T, tungsten: 3400 C) and a
relatively low resistivity of 1.7 uQem (aluminum: 2.7 uQcm, tungsten: 5.6 uficm).

A copper interconnection fabrication method involves a complicated and difficult
etching operation and may suffer from erosion diffusion. Thus, it is difficult to put a copper
interconnection fabrication method to practical use.

In order to address these problems, a single damascene process and a dual damascene
process have been used. In a damascene process, a trench or a via is formed by patterning a
dielectric layer using photolithography, the trench or the via is filled with a conductive

material such as tungsten, aluminum, or copper, and an excessive conductive material is




1 renoved using etch-back or chem cal vapor deposition

(CVD), thereby formng an interconnection that

conforms the shape of the trench or the via. However,

as the design rule of the interconnection becones nore

constrained, during a dual damascene process, the

filling margin of a conductive material unavoi dably
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fabricating interconnections of a semiconductor integrated circuit device including preparing

a semiconductor substrate comprising a lower dielectric layer and lower interconnection,
forming an etch stopper layer and an interlayer dielectric layer on the semiconductor substrate,
forming a via hole in the interlayer dielectric layer so that the etch stopper layer is exposed
through the via hole, implanting carbon ions into the etch stopper layer exposed by the via
hole, performing trench etching to form a trench in the interlayer dielectric layer so that the
trench overlaps part of the via hole, removing the carbon-ion-implanted etch stopper layer,
and filling the via hole and the trench with a conductive material to form an upper

interconnection.




trench overlaps part of the via hole, renoving the
carbon-ion-inplanted etch stopper layer, and filling
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FIG. 3 is a cross-sectional view illustrating a method of fabricating interconnections
of a microelectronic device using a dual damascene process according to another exemplary

embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Advantages and features of the present invention and methods of accomplishing the

same may be understood more readily by reference to the following detailed description of
preferred embodiments and the accompanying drawings. The present invention may, however,
be embodied in many different forms and should not be construed as being limited to the
embodiments set forth herein. Rather, these embodiments are provided so that this disclosure

will be thorough and complete and will fully convey the concept of the invention to those
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Referring to FIGS. 1 and 2A, in operation S10, a substrate 100 to which a dual
damascene interconnection fabrication method will be applied is prepared.

A lower interlayer dielectric layer 108 including a lower interconnection 106 may be
formed on the substrate 100. The substrate 100 may be a silicon substrate, a
silicon-on-insulator (SOI) substrate, a gallium arsenic substrate, a silicon germanium

substrate, a ceramic substrate, a quartz substrate, or a glass substrate for display. The

substrate 100 may have diverse active devices and passive devices thereon. The lower
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m croel ectroni c device using a dual damascene process

according to an exenplary enbodi nent of the present

invention. Referring to FIGS. 1 and 2A, in operation
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Cﬁgfsérrrg)gt tlooIprg 1 & fgb h&gpetsist pattern (not shown) which defines a via
hole 170 is formed on the interfayer diclectric layer 120. The photoresist pattetn is formed by
depositing photoresist which is suitable for a light source that emits light with a wavelength
of 248 nm or less, exposing the photoresist using a photomask that defines the via hole 170,
and developing the exposed photoresist. Thereafter, the via hole 170 is formed by etching the
interlayer dielectric layer 120 using the photoresist pattern as an etching mask. Here, the
etching of the interlayer dielectric layer 120 may be carried out using reactive ion etching

(RIE) which involves the use of a mixture of a main etching gas such as C,F, or CiH,F, and

an inert gas such as Ar or a mixture of a main etching gas such as CFy or CiH,F,, an inert




of the present invention, the interlayer dielectric
| ayer 120 may be fornmed of a low dielectric naterial
such as organosilicate glass (0OSG using chem ca
vapour deposition (CVD). The interlayer dielectric
| ayer 120 may be fornmed to a thickness of 3,000 -
20,000 A or to a thickness of 6,000 - 7,000 A
Referring to FIGS. 1 and 2C, a photoresist pattern
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carbidg (SiC) layer and a carbon layer, or a double layer consisting of a silicon carbide (SiC)
layer and a carbon layer.

During the carbon ion implantation, the opening of the via hole 170 in the interlayer
dielectric layer 120 may erode, thereby forming a slope as indicated by reference character A.

Since the etching selectivity between the carbon-containing layer 190a and the
interlayer dielectric layer 120 is higher than the etching selectivity between the etch stopper
layer 110and the interlayer dielectric layer 120, it is not necessary to fill at least part of the
via hole 170 with a sacrificial layer. Therefore, it is possible to address problems that may

arise from the use of a sacrificial layer, such as non-uniformity in the depth and critical

dimension between different trench patterns, complicate processes including the use of and
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approximately 1 - 30 keV. As a result of the carbon

ion inplantation, a carbon-containing |ayer 190a may

be forned on the etch stopper |ayer 110. The
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car bon- based etch stopper |ayer and a carbon | ayer.
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ter the renoval of the sacrificial layer. Wile the

predefinedione oot uing Hgeteiaglepper doar (09t slpridd on the et ch
ol PEF huaBtEyhined of B QR SHAMORD nBE fin KAP Brlfart, the

carborPEont@nfipObk pire S90S bn }ﬁl&t d¢tels popfdréasear bd - ©xposai toiangetdtayppas used
190b can enhanc he tchlng%zﬁ)ect|V|t

in the piehiie opFEYIOBi e em f HRst A ersisg s 16%‘9%1%‘5 not filled with

¢ s JREISHTTA ok 0,3y 06, APl e

etchingpes a:Iadom t}&6@¢hnag forrémmhngiﬂ@ tiegicli 3Fred. Trench et ching
iegg%?r;%go EPBnEEGég lhfgr% %t, I?ne O%)él% on S%& otlulsJ Sé c%gdg 2518180 and the etch
stopper layer 110 are removed.

In detail, the etching mask 180 on which the carbon-containing layer 190b is formed
may be removed by performing an O, ashing operation on the etching mask 180 or treating
the etching mask 180 with a hydrogen (Hy)-based plasma, and performing a wet strip
operation on the etching mask 180.

Thereafter, the lower interconnection 106 is exposed by removing the
carbon-containing layer 190a and the etch stopper layer 110 which are exposed at the bottom
of the via hole 170, thereby forming a dual damascene area consisting of a via 200 and the

trench 210. The etching of the carbon-containing layer 190a and the etch stopper layer 110
7




et ching mask 180 on which the carbon-containing | ayer
190b is fornmed. The trench etching nay be perforned
by RIE using a mxture of a main etching gas such as
CxFY or CXHYF, and an inert gas such as Ar or a
m xture of a main etching gas such as CxFy or CxHyF"
an inert gas such as Ar, and at |east one gas
sel ected from anong oxygen, nitrogen, and CO as an
etching gas. The trench etching may be carried out
may bd boqidmgtedmndemtuchmtaﬁimmcd:mihtiqﬂsngataﬂle a;arbpne:deifalmwlwmé‘)% and

e e A R RRES ST A5k BB Bk i over

1nwnmh&%uBﬁH96 art, the carbon-containing |ayer 190a on
he etch stopper | ayer 110 is exposed to an etching
gasanaﬁ@d illpstraivie esbedineyt obehareant Bventingitig C@Iﬁ@ﬂ containing

layer 126 o C(f]th% %pchkéfo%ﬂgi;lg};%l Iﬁ_ﬂ by ragffﬂ'l:oézﬁuflcz %ohssi R oJedlxirJ{e%%a%éQng the

I'Ci a ore, nost e si
etchin®hadhEgvi a hole 170 are exposed to the etchlng gas
used i n the etching for, form ng e trench 210
Retteringrg Fr leand 2Hhg RS g%r%t HBRET SAtFrequpgetion 240 s

formedrslse)’: ﬁflﬁllg tﬁ?ﬁg gg)%ol 7angd Eﬁ@tré?{oﬁ h1o %ﬂxpﬁﬁndh@%}‘\%rma"t&q)ai are

etail, the etching mask 180 on which the
cabboie: owtd] ddyei A Isdyencdliache itealfdemasgne myorb@nm@hweﬂthe via

vt R MR o R A S B omncin

matenim%om%bpIa@ﬂqptéﬂﬁgauanId@menamcz@sme@ﬁmm@o a wet strip
operation on the etching mask 180. Thereafter, the

| Bwebartien meigbinyec 220 may0e fosmed yowed By, Pl NaPqus gleposition
(PVD)? glr‘ bo ﬁ@@\ﬂz‘hé‘ h{i]lglel' %?ar 3‘32@”@@& IBE nedd St Prﬁﬁémal which can

are expose tom (0]
prevenf Qieﬁntb?c%nnédm@h efterfa0 080 fgnadidiusing denaisciarelageratielectric 1ayer 120
consi sting of a via. 200 and.the

and cagt @Fﬁcﬁaeizvsfadhﬁé te dbp GHErCRteATioN H@ﬂf@%@ 350 5 dhe i ayer diclectric
layer W@o?teﬂgrﬂﬁﬁl tlféy ﬁafrrléilgleteﬁ RY 08 69N duabeRed BE @fanfik Nitanium

tching co Ions that the carbon-containing |ayer
nitride] 8@Ggalangdor tanealeh ahtrideopfier theaﬁﬂematlmmﬁ the lperier metal 13}/61’ 220, a

selectiv renoved. Wi t hout adv ffecti
seed I3 ot S BRALGET anedot: oFREENa ey B kb P2 bEine via 200
are filRARAG MR teRbnidlBoP HRSSNA! 23MUSIAL eRBtroplEn Thereaﬁer the resulting
carbon-containing layer 190a and the eté% st op

substritayeplanaitreddy ls@Oo¥ingLANt eisewtis Darriehpoal ath éﬁerﬁ@mﬁiﬂgmawﬂai

using ch%mlcabmechamcal polishing.

FIG. 3 is a cross-sectional view illustrating a method of fabricating interconnections
of a microelectronic device using a dual damascene process according to another exemplary
embodiment of the present invention.

Referring to FIG. 3, operations S10 through S40 in which a via hole 170 and a trench
210 are formed are the same as their respective counterparts described above with reference
to FIGS. 1 and 2A through 2D, and thus, their detailed descriptions will be skipped.

In the current embodiment of the present invention, unlike in the previous
embodiment of the present invention, carbon doping is performed using CVD. In other words,

a carbon-containing layer 195a is formed on an etch stopper layer 110 by performing carbon
8




etching mask 180. Referring to FIGS. | and 2H, in
operation 580, an upper interconnection 240 is forned
by filling the via hole 170 and the trench 210 with a
conductive material. A barrier nmetal |ayer 220 is
formed in the dual damascene regi on consisting of the
via hole 170 and the trench 210, and the dua
damascene region is filled with an interconnection
mat eri al 230, thereby conpleting dual damascene
dopingi wsies Mefmé onrbaﬂ-@ontmmgbpmpiasar 19Patmby bayemp2ia@l phy polymer
he fo (ﬁ CVD, physi cal vapour deposition
Cm“mmmgﬁﬂfoQﬁn @ d¢ring. The barrier netal |ayer 220 may

b, LQLABM, OV IRisRERHhad ué’iﬁ%‘é@naﬁ&‘ﬂal 1Ry iBY @NdarddA&o-fluoride ratio of
i nt er connecti on materi al O fromdiffusing into the

0.4 oritigher.| sugbrasdCeloe€uFi, ol Gyfer Withor seiier paviclep¥ adep wemgr applied
wnhou?ﬁ[{)é?ﬁe%t\g?rt Eﬁ%‘? eé? Irl(gpoglpr c% o?r%ligg{cﬁr (ﬁf)lpelzél Ia{]fb h(,edrbon—doped,

ayer exa

thus foR@ ol a%folj?fﬁbtawﬂa&)zﬁﬂtranﬁ%ﬂcm el lurided of ti t anl um
titanium nitride, tantalum or tantalumnitride
AWhes carhen fi@piﬁaﬂ% prifasmed r«rémséﬁ?wmfr&%afhwtaz%g lgyer 195b

my DEEATAEI ol BRE, SoB TR AL U055 FSBRSE gl 150 o
formm\g/:attlﬁertcheThabﬁbomniﬁaMmEam %bahaﬂﬁ@o bs fargred on the 31dewails of
el ectropl at i r eaf h sultin subst
the viy 4651 BRRFeEBlTE O ABgor HGRUHY ScbaaRRPLPRER hel 4 fom the
carbon tdu‘ﬁh [SRANENY, b@ hdiBRttya dotkédilig in FIG. 3.
nlca - rrechani cal polishing. FIG 3 is a

cﬂmwfmcopmfacbn HO@widr]| fqu@trrgnau hgméil ravergan o$70 for removing a

carbondiq%regc | né% Bqag ci‘uglongag Oepn d r oceg]g&riggére L4 %Bél‘ﬁtmn S80 for

formirdN&t ﬁﬁfiezei)ﬁﬁi‘f%ﬂrﬂh&b‘uoneﬁt’eotﬂb memta zQ;f théha*eﬂfeeﬁmbounterparts described
invention. Referring to oper ati.on

above pithgatrersa o FHOWE el A eI PG iel deralid escgipgons will

beﬁﬂ@mﬁ formed are the sane as their respective
ounterparts descri bed above with reference to FIGS.
| AakidscPiBed Aboweg iaco’iﬁilmgm(d thehprssent lirsientiatgti@is| podsible to enhance the

ctehing eIGcIRE L SBrD eV CUSSHES [T (HITRE" Fifheor forming o
tlenchg; YkRiSio ﬁ{?ﬁfjétef? Rop@lr 1408 W&&Efét it ¥ @RIl O, effe@ﬁ@&? perform

ping is performed using CVD. In other words,
the etfdamgaﬁn ﬁotmtﬂ@ mitnegel wjtbputlDs aced 9 ditlnaideash paw qsftacﬁla hole with a

O e G R
problef@REt B8Hafe RorRhy BRI of a sacrificial layer such as irregularities in the depths
and critical dimensions of trenches between patterns and complicatedness of processes
including the use and etching of a hard mask, and a high possibility of residues of the
sacrificial layer being left behind in the via hole 170 even after the removal of the sacrificial
layer. Therefore, it is possible to fabricate metal interconnections which have a low resistivity
and can offer a high electromigration and stress migration speed.

Although the present invention has been described in connection with the exemplary
embodiments of the present invention, it will be apparent to those skilled in the art that

various modifications and changes may be made thereto without departing from the scope
9




contai ni ng carbon and fluoride. For exanple, CVDis
performed using a material having a carbon-to-fluoride
ratio of 0.4 or higher, such as C4F6, CAF8, or C5F8,
with a source power or a top power applied wthout a
bi as power. Then, the top surface of the etch stopper
| ayer 110 is carbon-doped, thus form ng a polyner
195a contai ning carbon and fluoride. Wen carbon
doping is perforned using deposition, the

and spRRlJIeR iG0atRINNTRGefody ¢ shdidibe umdyrstoed fricat neckbhoot embbdiments are

~on the etch stopper |ayer 110 but al so on an etching

not linpitasire. 1m0 1usirativedpMlA§PES r ench. The car bon- cont ai ni ng
| ayer 195b nmay al so be fornmed on the sidewalls of the
via hole 170 according to the conformality of a
deposition process used to formthe carbon-contai ning
| ayer 195b, as indicated by a dotted line in FIG 3.
Thereafter, operation S60 for formng a trench,
operation S70 for renoving a carbon-doped etching
mask and a carbon-doped etch stopper |ayer, and
operation S80 for form ng an upper interconnection
are the sane as their respective counterparts
descri bed above wth reference to FIGS. | and 2F
through 2G and thus, their detail ed descriptions wl|
be ski pped. As described above, according to the
present invention, it is possible to enhance the
etching selectivity of an interlayer dielectric |ayer
in performng trench etching for forming a trench by
carbon doping an etch stopper |layer. Therefore, it is
possible to effectively perform the etching for
formng a trench without the need to fill at [ east
part of a via hole with a sacrificial layer. In
addition, according to the present invention, it is
possi ble to address problens that may arise fromthe
use of a sacrificial layer such as irregularities in
the depths and critical dinensions of trenches
bet ween patterns and conpli cat edness of processes
including the use and etching of a hard mask, and a
hi gh possibility of residues of the sacrificial |ayer
being left behind in the via hole 170 even after the
renoval of the sacrificial |ayer. Therefore, it is
possible to fabricate netal interconnections which
have a low resistivity and can offer a high
el ectrom gration and stress mgration speed. Although
the present invention has been described in connection
with the exenplary
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enbodi nents of the present invention, it will be
apparent to those skilled in the art that various
nodi fi cations and changes nmay be nade thereto w t hout
departing fromthe scope 9 and spirit of the
i nvention. Therefore, it should be understood that the
above enbodi nents are not limtative, but
illustrative in all aspects. 10 What is clained is: 1.
A net hod of fabricating interconnections of a

What imiclnioed sct roni ¢ device, conprising: preparing a

sem copduct.or, substr.ate conprising a | ower dielectric .

| hyer n@eg‘c’ldoﬁgr?a%flﬁ?tglrgcéﬁglgg??egﬁ?n% oogmanﬁnl%rﬁelg§t5 pic” device,
comprisj@Ppper layer and an interlayer dielectric layer on

the sem conductor substrate; formng a via hole in

t repdringey pepyiepndiicklr sebytiate Fomriisingha gt diplsctge dpyer and a lower
, stopper |ayer is exposed through the via hole;
lnﬁxaﬁgﬁggphing carbon doping on the etch stopper |ayer;

pRihDIzNgcl 5eprdt 18 hind gntintefloyamdéeléatdn tdyet on theesemiconductor

interlayer dielectric |layer so that the trench
substr@g@ier | aps part of the via hole; renoving the

CALRONR AopeshiSts SHRRRSE: hdkehic BRG dJ dhi 18 &destypier layer i

hg$e9§hd ?he trenéh 3?t§'% Eonéﬁét?%eonaterial t% ?éﬁ}ﬁymfw
exposahthupggbithe vimheleconnect i on. 2. The method of claim1,

wherein the pe forningio the trench etching

cB ¢ P PhEeEEPSERPEREY” et ch st opper | ayer

f/\ﬁerﬁn‘ﬁﬁ@t@&cﬁte@dhii@to%&n adrendi @ Metifedawh dedl@tdo thyer so that the
erein the performng of the carbon doping conprises
trenchfoyerimsgag of droahelsnt ai ni ng | ayer on the etch stopper

layer. 4, The m | . Wherein the

p‘é ot 'tﬁac%r Oﬁégfdgeetg%ﬁtgé&é%)%b atthon'pri ses exposi ng

t hRingathbona dend ahdithg tfeayierwitlo aacdndectole ehthibheg dasn an upper

interconnection.

2. The method of claim [, wherein the performing of the trench etching

comprises exposing the carbon-doped etch stopper layer to a trench etching gas.

3. The method of claim 1, wherein the performing of the carbon doping

comprises forming a carbon-containing layer on the etch stopper layer.

4. The method of claim 3, wherein the performing of the trench etching

comprises exposing the carbon-containing layer to a trench etching gas.

5. The method of claim 3, wherein the carbon-containing layer is a single layer
consisting of an etch stopper layer having more carbon atoms than the original etch stopper
Jayer yet to be carbon-doped or a double layer consisting of the efch stopper layer having
more carbon atoms than the original etch stopper layer yet to be carbon-doped and a carbon

layer.
11




5. The method of claim3, wherein the

carbon-containing layer is a single layer consisting

of an etch stopper |ayer having nore carbon atons than

the original etch stopper |ayer yet to be

car bon-doped or a double |ayer consisting of the etch

st opper |ayer having nore carbon atons than the

original etch stopper |ayer yet to be carbon-doped and

a carbon layer. 11 6. The nethod of claim 3, wherein

t he carbon- containing Iayer is a pol ynmer contai ni ng

carbon and fl uor] de. hod of clajm 1, wherein

the pértrorgiteg af cleie 3@3%%“& cagon 88?56?’1‘%%33’6‘ s @ polymer

. arbon doping using an ion inplantation
Contamglr?%%agé@mgj.ﬂ%g%net hod of claim 7, wherein the ion

inplantation process is perforned at a carbon dosage

OXI ly.le'.4-1ets ians t haod
clai PTG e i dr 1SRG T BerkmiTs i Mo gthg: doping
QR RRE LAOHR BSpihH 8siAARD VN iAHRINAGiod Pro@ss.

Cmnpn%epoéltloﬁg 10. TheQ%e?hodgof clg?n11 fzither

conprising, before the performng of the carbon

pi n for n. et.c

g&ﬁ t hgrtlle an%tFP(g gfé (?Ialof 21 \gg%}rgtingﬁ? h)n 191rplefn9 t g§ [s%%rmed at a
carbontdd®ga z@pﬁkﬁﬂﬁd@1&Hekéhbﬂﬁanﬁoplng the etchlng nask

is al so carbon-doped, and the carbon-doped etching

mask is renoved before or during the renoval of the

c@r bonrdoped, &f ol élalﬂPHewaéM%f the éerf(ﬁ'rrﬁﬁé haduRf carbon doping

fabrlcatlng i nt er connecti ons of em conduct or
comprised pgfatméd: thi cabbt dopleg iusieg dcmm}:mn3| ng: preparing a

sem conduct or substrate conprising a |lower dielectric

| ayer and | ower interconnection; formng an etch

sfPPPeThd awdiodapd cRiini Nt Rkthay eémﬁﬂlﬁhgciﬁdﬂ)ﬁ: {h@y?ehf(ﬁmmg of the

the sem conductor substrate; formng a via ho
caxbomctwmgqtﬁeml@g/@i etdhiap ek ifer fpgy@g, adrenelnan therjateglaygy dielectric layer,

wherein cPup g ng th(la 8&?0rm11§g oFtHRQ ‘i’l%%ntcf&%%%gnleté‘?&lﬂé BhabiolEalso carbon-doped,

and the carbon-doped etching mask is removed before or during the removal of the

carbon-doped etch stopper layer.

11. A method of fabricating interconnections of a semiconductor integrated circuit
device, comprising:

preparing a semiconductor substrate comprising a lower dielectric layer and lower
interconnection;

forming an etch stopper layer and an interlayer dielectric layer on the semiconductor
substrate;

forming a via hole in the interlayer dielectric layer so that the etch stopper layer is
exposed through the via hole;

implanting carbon ions into the etch stopper layer exposed by the via hole;

performing trench etching to form a trench in the interlayer dielectric layer so that the

trench overlaps part of the via hole;
12




i npl anting carbon ions into the etch stopper |ayer
exposed by the via hole; performng trench etching to
forma trench in the interlayer dielectric |ayer so
that the trench overlaps part of the via hole; 12
renovi ng the carbon-ion-inplanted etch stopper |ayer;
and filling the via hole and the trench with a
conductive material to forman upper interconnection.
12. The nmethod of claim 11, wherein the inplanting of
trb@ocaphioncaribnsiondmptansaketcl stoppendayar;cadbon- cont ai ni ng
| ayer on the etch stopper |layer. 13. The net.ho f
i th Viaele TiroTBaity Sl hoBRIGNE T BHER e Ay upPer
hﬁmwdﬁggg&hses exposi ng the carbon-containing layer to a
trench etching gas. 14. The nethod of claim 12,
wherein the carbon-containing |layer is a single |ayer

consi stin f.ap etch,st er. |l ayver havi b p

P ieePhe SEpRm 1o BPER b BBty )R BEBn 8 P horises
fomincg%rcla%nd&mﬂnia%1a@¢ﬂ@ume%tdhasy@fpem@sﬂ.sti ng of the etch

st opper |ayer having nore carbon atons than the

original etch stopper |ayer yet to be carbon-doped and

3 Lar o Xaim! HRnbL of WHETEREL etchi

iH%|aﬁﬁ%hghgﬁﬁbSE%ﬁ%ﬁéh?sq%%??@ﬁﬂéJﬁgﬁ ar&%grbon g
compriies agesal tappitoo-catahing llayek tola freredh Behiimnggs/ cn2.  16.

The nethod of claimll further conprising, before the

i mpl anting of carbon ions, form ng an etching mask

for f Ofl?&lﬁlgth%dto'f%ﬁﬁﬁ 12NwhbRid He@utRN&onfiRh€ el & a single layer
| ayer, erein during the inplanting of carbon ions,
consisting bbHan ewhsstapper Aysohdavingg motedrrben atormsehan tisi aiginphsich stopper

layer %gggﬁjgecgfcb%&g(fq%;q% %? ﬁg@gﬁ%&g/gr gén%?siﬁigg orfﬂ%ﬁé( eticﬁ SEO%E[)EIV Fa‘}er having

more &ABRONOMMhdn Bk AfLRE! ekch RiopbePRes: Jedyebe cdrBon-Aopat fieida carbon
of fabricating interconnections of a mcroelectronic

layer. devi ce conprising: preparing a seniconductor
substrate conprising a lower dielectric |ayer and a
| ower interconnection;
15.  The method of claim 11, wherein implanting carbon ions is performed at a

carbon dosage of approximately te'*-1e" fons/om®.

16.  The method of claim 11 further comprising, before the implanting of carbon
ions, forming an etching mask for forming a trench on the interlayer dielectric layer, wherein
during the implanting of carbon ions, carbon ions are also implanted into the etching mask,
and the carbon-ion-implanted etching mask is removed before or during the removal of the

carbon-ion-implanted etch stopper layer.

17. A method of fabricating interconnections of a microelectronic device
comprising:
preparing a semiconductor substrate comprising a lower dielectric layer and a lower

interconnection;
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13 formng an etch stopper |ayer and an interlayer

dielectric layer on the sem conductor substrate,;

formng a via hole in the interlayer dielectric |ayer

so that the etch stopper layer is exposed through the

via hole; formng a polyner containing fluoride and

carbon on the etch stopper layer; performng trench

etching so that the trench overlaps part of the via

hole to forma trench in the interlayer dielectric

| fayreing anestely stappdr Heyep ahy e interalct Meelatahlageroppthe semiconductor

| ayer; and filling the via hole and the trench with a
substrad@nducti ve material to form an upper interconnection.

18rmihBe VRUDAE 10 theCin Y& Tdicliek Shfbr tsBahdtoahsicad Qbpgdigayer is

pol ymér conprises performng a deposition process.
exposetighroTple theetibbaleof cl ai m 17, wherein the perform ng of

h hi.ng. . ¥ i
R B Rring QB FR SHRRN e LR PEb T ©
f i fohaingCRedhi Gtiigg shefoniee trigchf orerlupgpat of te palhyieto form a

form ng an etching mask for formng a trench on the
trench jimtherintgglayer didecdid¢ layer | ayer, wherein during the

f ' TR st dnR€r ROLY is also forned
ahﬁﬁﬁﬁﬁgﬁ%ﬁ§%ggﬁ%§ﬁ@gﬁ%S{%@ re gh?ﬁg mask and the
pialliyiprethe tie hebtn aad ehe erpue dvithe h oroedoetivdumatagalt bre form an upper

, rempval of the etch stopper |ayer. 14
interconnection.

18.  The method of claim 17, wherein the forming of the polymer comprises

performing a deposition process.

{9,  The method of claim 17, wherein the performing of the trench etching

comprises exposing the polymer to the trench etching gas.

20.  The method of claim 17 further comprising, before the forming of the polymer,
forming an etching mask for forming a trench on the interlayer dielectric layer, wherein
during the formation of the polymer, the polymer is also formed on the etching mask, and the
etching mask and the polymer thereon are removed before or during the removal of the etch

stopper layer.
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