0- 7. FEB 2007 METHOD FOR FORM NG A VIA I N A DAMASCENE PROCESS 5 FIELD The
. presently clainmed disclosure relates to the field of sem cor]gl?cggﬁ .
processing. More particularly, the presently clai‘med discl osuar e:fﬂmes to
a method for formng a via in a danascene process. 10 BACKGROUND ART As
sem conductor geonetries continue to becone smaller and snmaller, new
difficulties arise in the fabrication of the correspondingly smaller

f eat ures. , METHOD#OR BEORMENGaVWTE 1N 2D MASTENE PROZESS n 15 order
to formnore devices on each wafer), features such as vias have critical

di rensi ons (CDs) which becone considerably smaller. The reduced ) of,
for exanple, a via has certain drawbacks associated therewith. Referring
now t oEPEL&Y Art Figure 1A a side sectional viewof a via forned in a
damascene process wherein the via has a reduced CDis 2D shown. In Prior

Art Figure fThe pRs&iilysddinice dik0sha selaey ichd Gidld drsemitontiteoeprocassingg a
damascene process. In the structure of Prior Art Figure 1A the critical

di mens Mme patpulady.dhe prsentlyciramesl disploswg mlaics i mplhod for/paninggy
Furthermore,. via 102 has a depth, D. 25 Referring still to Prior Art Figure
1A, as PR A@3TEFCUF BOIHS- decreases, significant manufacturing difficulties
aghﬁg.. For exanple, in a damascene process, such a via is typically

f d using a plurality (e.g. two mgjor

A ART
As semiconductor geometries continue to become smaller and
smaller, new difficulties arise in the fabrication of the correspendingly
smaller features. As one example, when device sizes decrease in size (in
15 order to form more devices on each wafer), features such as vias have
critical dimensions {CDs} which become considerably smaller. The
reduced CD of, for example, 2 via has certatn drawhacks associated
therewith. Referring now to Prior Art Fipure 1A, a side sectioral view of a
via formed in 2 damascene process wherein the via has a reduced CD is
2) shown. In Prior Art Figure 1A, a substrate 100 has a via 102 formed
therein using a damascene process. In the structure of Prior Art Figure
14, the critical dimension (CD) is shown as the width, W, at the top of via
102. Furthermore, via 102 has a depth, D.

25 Iziefen'ing still to Prior Art Figure 1A, as the CD of via 102 decreases,
significant manufacturing difitculties arise. For example, in a damascene
process, such a via is typically formed using a plurality (e.g. twe major
etches for the formation of via 102} of anisofropic etches in order to etch a
sufficient depth inte substrate 100 while still maintaining the desired CD



etches for the formation of via 102) of anisotropic etches in order to etch
.a sufficient depth into substrate 100 while still maintaini B FRE ER{Fi r ed
CD1 0 7 FEB 2007 for via 102. As a result, sharp corners, typically shown
as 104a and 104b and 106a and 106b, are formed at the top edges present

Wi t hi Nforhda 102, ASHFeRuROSRS Seckidss, apfichigRtoRdlse 1@%&%&?& ifggpubsequent |y

deposited overlying |layers and reducé adherence of the overlying layer to

under | ynd @062 asdbHIGba hee ISHned\at the fippédnegreomy within @ia AR, Figure 1B, a
side sectional view of via 102 of Prior Art Figure A is shown having-an

over | yEharp eyeers0danad H4b idpestcessiarsabeeqisn B deposite®ri or Art Figure
1B, due to the presence of 10 sharp corners (e.g. .corners 104a, 104b, 106a,
and 10@erlEng laperspand iredues adherento of thoicterlyinglayedr ko vhderlyasg 108) are
formed in the overlying layer of material. These voids deleteriously

af Pectsubératatl®grity of the device, and may ultinmately lead to failure of
the device in which the void-containing via 1is used. 15 As critical

di rensi ons of vias formed using the danascene process continue to decrease
in size, itg).5 expected that 4 he aboye-de I be robl e -W | 1. he further
exacer bat eV IRTFETGHE 1™ th hrich REREIENE T s tsRal ittt el e
proble@ ' W ﬂg&aagsgg -1 | Eﬁ l.d be

conpati ?ﬁk@%ﬁg Sem con u%@é@?ﬁe%ﬂ%ﬁ%ﬁyﬁ%ﬁgsesgﬁé&ch that a
conpl &igph Sl RldrBon OTALONFAh F12br ASEFSARIVDE Odud #5'%h6 Hire8Pnce of

10  sharp corners {e.g. corners 104a, 104b, 106a, and 106b) and the profile of via

102, voids (typically shown as 108) are formed in the overlying layer of
material. These voids deleteriously affect the integrity of the device, and
may ultimately lead to failure of the device in which the void-containing via

is used.

As eritical dimensions of vias formed using the dameseene process
continue to decrease in size, it is expected that the z;hove-described problems
will be further exacerbated. Additionally, any attempis to eiminate or
reduce the problems associated with damascene process-formed vias

2 should be compatible with existing semiconductor fabrication processes
such that a complete retooling of conventional semiconductor fabricakion -

facilities is not required.

Thus, a need exists for a method for forming a via in a damascene
25 process wherein the via does not suffer from poor adherence to a
subsequently deposited overlying layer. Still another need exists for a

method for forming a via in a damescene process which enables the

e



facilities is not required. Thus, a need exists for a nethod (g FEBr pig7g a
. via in a damascene 25 process wherein the via does not suffer from poor .

adherence to a subsequently deposited overlying layer. Still another need
exists for a nethod for formng a via in a damascene process whi ch enabl es
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anot hier nee or a ne rmng a Vvia In a danascene process

wher %ﬁﬂé&%ﬂ%ﬁ%fﬁe%ta&ﬂqtﬂ& hBeg RRae-fhi- &%tﬁ?ﬂqﬁﬂ'&‘ufﬁﬁwr ein the

nmet hod 1s conpatible with existing sem conduct or abrication processes. 3
0 7 RAER #04 Hamnsedd prockls vli@esn thevim dthied meekd dHsofathechbedeMpted orming a
via in a- damascene process wherein the via does not suffer from poor
adhergesds hed vwhawhs o eindthyddepmsn petiblevei ity exigtiogy semidtedpeizgent witing
further 5 provides a nethod for formng a via in a danascene process which
enabl Bxhriddatinif provessem of a netallized interconnect wherein the nethod

achi eves the above acconplishment and wherein the nmetallized interconnect
does not suffer fromvoid/seamformation. The present witing al so

provi des a




method for forming a via in a damascene process wherein theﬁpfhgﬁﬂgﬂﬁ%
.achieves all of the above-listed acconplishnents and wherei dis

conpati ble with existing sem conductor fabrication processes. In one

enbodi nent of the present witing , the present nethod conprises depositing
a mater i @UUMBSRY via formed using a danmascene - 15 process. Mire .
particularly, 1n one enbodinent, the material which is conprised of a

substanti al | yTheprasertl paimEi ﬁm@ﬂ@arﬁl&m Rlr GormBes ACHaVidt ¥y W th

respect to the substrate into ich the via is fornmed-"Furthernore, in this
enbodi mehamattmeptaessiwhereie the ivie do2kang sdffer Bogepedt adhpgeddietdase of
the via. Next, the present enbodi nent etches 20 material such that the via
i s for metishbsequendlypdepogitedoverdpingdayer: [Bhe prisentncaritihg ofarthang

material thereto. In this enbaodinent, the_etching of the material is
per f Br neRFoRRdefoR methnsk farformines & vin iy &t damesesne prasess wohichhemablehe vi a
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compatible with existing semiconductor fabrication processes.

In one embodiment of the present writing , the present method

comprises depositing a material into a via formed using a damascene

15 process. More part;‘.cularly, in one embodiment, the material which is
comprised of a substantially conformal materizl which has an etch
selectivity with respect to the substrate into which the viz is formed.
Furthermore, in this embodiment, the material is deposited along the
sidewalls and the base of the via. Next, the present embodiment etches

20 material such that the via is formed having a profile conducive to the
adherence of overlying material thereto. In this embodiment, the etching of
the material is performed without substantially etching the substrate into
which the via is formed. In so doing, the present embodiment creates a via
in a damascene process which allows for the formation of 2 metallized

25 interconnect which is substantially free of voids.



result, the present enbodi ment provides a netallized inter cwze@]m@l n a
.via forned in a damascene process, wherein the netallized i r i S.
substantially free of voids. 10 These and ot her objects and advant ages of
the present invention will no doubt beconme obvious to those of ordinary

Kill inth i fol | owi ng .det ai | ed descripti f
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the description, serve to explain the principles 5 1nvention: PRI OR

ART Fl GiRe ddiresceofSivielyding thohaiaMiawend, Aferaht Adpeition 8f (g Substrate
wherein the via has a small critical dinension. 10 PRIOR ART FIGURE 111 is

a si de wsontlbctive malewiadf thehpragentoimbed nhen PREARARTa PG RAzAoh a0 2

| ayer of nmaterial disposed thereover. FIGURE 2A is a side sectional view
of ~a- st achrifpasitap conduchive nseterialfremainspiitharilyewifbdnitheadaorAmace with
one enbodi nent. of the present 15 clained invention. FIGURE 2B is a side
sect i ondesWtethepreseat smhadimentprovidesce mptallized pgterconnsat within st op

| ayer di sg(%sed &here ver in accordance with one , . )
via formed in a damascene process, wherein the metallized interconnect is

substantially free of voids.

These and other objects and advantages of the present invention will
no doubt become obvious to those of ordinary skill in the art after having
read the fellowing detailed description of the preferred embodiments which

are illustrated in the various drawing fipures.



enbodi mrent of the present clained invention. 20 FIGURE 2C is a side
.sectional view of the structure of FIGURE 2B having a filfJt FER.t 2807 al
deposi ted above the first etch stop layer in accordance wth one
enbodi ment of the present clained invention. 25 FIGURE 2D is a side

sectlomﬁ Iﬁﬁﬁ@%,wﬁm 2C having a second etch stop

I?yer S eOver— o h one enbodlnent of fhe pres$nt
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Che Struct viBe st ioE STk bRLAEE AEPPEAtes) b BeAERR Aover i n
d d 5 FI GURE

SeCT o BRECOE R PREECR E’-@Wﬁ%“fﬁﬁ% o BRgs| F%%ﬁ%%n@%“e%%"ng an

openin Erli'ﬁt C f’%ﬁ]{—{? one

enbodi g:'nt of ﬂgﬂgér!lggsent Clgl %E?ﬁ&g%]ta?%rﬁhg E%%E?ﬁ |s a side

seq i ofiferdicty Of the structure of FIGURE 2F having an opening forned
through the first material in accordance with one enbodi nent of the
present clainmed invention. FIGURE 2H is a side sectional view of the
structure of FIGURE 2G 15 having a third material disposed thereover in
accor dance REIOHART FAGIIREeA inh sidesatienahtiad af mevid foremd fto FI GURE 21

is a side sectional view of the structure of FIGURE 2H
a substrate wherein the via has a small critical dimension.

10 PRIOR ART FIGURE 1B is 2 side sectionzl view of the structure of
PRIOR ART FIGURE 1A having a layer of material disposed thereover.

FIGURE 24 1s a side sectional view of a starting step in a method to
form a void-free via in accordance with one embodiment of the present

15 claimed invention.

FIGURE 2B is 2 side secticnal view of the structure of FIGURE 2A
having a hirst etch stop layer disposed thereover in accordance with one

emhodiment of the present claimed invention.

bt L
FIGURE 2( is a side sectional view of the shructure of FIGURE 2B
having & first material deposited above the first etch stop layer in
accordance with one embodiment of the present clarmed invention,
25 FIGURE 2D is 2 side sectional view of the skructure of FIGURE 2C

having a second etch stop layer disposed thereover in accordance with one

embodiment of the present claimed invention.



aft.er the structure has been subjected to an etching operation in

. accordance 20 with one enbodi ment of the present ciainmed i nlehfEBN2087 GURE
2) is a side sectional view of the structure of FIGURE 2H after materi al
has been deposited into the via and over the remaining portion of the
structure in accordance wth one enbodi nent of the present 25 clained

i nvention. 7 0 7 FEB 2007 FIGURE 2K is a side sectional view of the
structure of FIGURE 2J after a planarizing step has been perforned in

accor dance MHIUBELE igdcilereetioialtHewpobhenstmictie df FAGIAREGD 5 Fl GURE
3is a flow chart of steps perforped in accordance with one enbodi nent of
the pr &oRRE & sacrad maksap; &spﬂmmgreweg ia areswdangetwilin eneps perfor ned

i n accordange W t anot her odi nent of the present clained invention. 10
- The ™ 4%5@*@?&}3%3&%%%@%9@ WED9R- on shoul d be understood as not

being drawn to scale except if specifically noted. - 8 0 7 FEB 2067
DESERI PTI ON OF THE PREFERRED VVMBODRYI E - Reference will now be nade in

detai | 10 t hadhehard ffls SRIOAIIENLS Rhov 46 BUEALLAN e BYATRRRS D! i ch

are illustrate he acconpanyl ng rraw ngs. nwll be

descri %E aﬁoﬁéfﬂﬁkifgﬁn%tﬂﬁrbﬁﬁh the second material in accordance with

one embodiment of the present claimed invention,

10 FIGURE 2( is a side sectional view of the structure of FIGURE 2F
having an opening formed through the first material in accordance with

one embodiment of the present claimed invention.

FIGURE 2H is a side sectional view of the structure of FIGURE 2G
15 having a third material disposed thereover in accordance with one

embodiment of the present claimed invention.

FIGURE 21 is a side sectional view of the structure of FIGURE 2H
after the structure has been subjected to an etching operation in accordance

20  with one embodiment of the present claimed invention.

FIGURE 2J is a side sectional view of the structure of FIGURE: 2H
after material has been deposited into the via and over the remaining
portion of the structure in accordance with one embodiment of the present

%  claimed invention.



5 preferred enbodinments, it will be understood that they are not intended
to limt the invention to these enbodi ments- On the contrary,) ¥HEEB 2007
invention is intended to cover alternatives, nodifications and
equi val ents, which may be included within the spirit and scope of the
invention as defined by the appended clains. Furthernore, in the Foll ow ng

detailed d irRid af ' ' ffic detai
etal | ed dSPRURY Of 8% LI HAuBREPONly bPYERLIARLAUBPIYGURPS) {10 detal| s

are set for Tnorder to provi or oug he present

i nve”taihfsm- aﬁ&ﬁﬁﬁ&iﬂ } Stephhd pREenGlHGSed n GReoRiartieiviel yneki | | in the art

that the présent 1nvention nmay be practiced without these specific

det ai |gnhédinRidiesr {HSpARe@s clahéd iknamordret hods, procedures, conponents,
and circuits have not” been 15 described in detail as not to unnecessarily
obscure aspects of the present invention. Figures 2A 2K provide side
sectional views of the structure created according to enbodinments of the
meghod of tREGURE 8t 4 flventhant ofsteps peformed in pacqmdancesvitbhene s of
Figures 3 and 4. For purposes of clarity, the follow ng discussion wll

uti | i zenbbdirsénteofdte prerentvilaiaed inyfips 2A- 2K in  conjunction with the
flow charts of Figures 3 and 4 to clearly describe the enbodinents of the
present invention. Flow chart 300 of Figure 3 begins wth step 302. At

t 302, t t di t it figst t | b
= ot or i al BHORE drisaniav dhatho8ns gepese i ARG B ccy Thed i1
detail b . tihes.d . [ &: b ted i d
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The drawings referred to in this description should be understood

as not being drawn to scale except if specifically noted.



conventional damascene process forned vial, will not induce the formation
of voids and/or seams in the material subsequently deposi tedgtpq:q:_lg Qﬂg]
Referring still to step 302 of Figure 3, in the present enbodi nent
material 202 is any material in which a target can be | ocated- As WI|| be
under st ood, conductlvely filled danascene process formed vias are often

for refyEaRie i R BB ENP 23 (e.g. target 203 and a
subsequent Ty deposited overlying conouctlve | ayer) which are separated by a

dielectri CR@vérem:@wl howt he mptdes fro lekaib el e prefenmddembodentsoS hown in 10
Figure 2A is conprised of an internetal dielectric CEMD) material such as,
for eMserpheentisd, exampléoaf whicharedllystsded iafheMEompanyangi s recited in
the present enbodinment, the present enbodinent is well syited-to the use of
any ofthewings eWhale thetinvention will be deseribed ip soppmation witlother - material s

whi ch are wel | swted-fo se as the f terial nclu but are not
15| | prefetratembedizaents PRdertecq Haexihe il | BRGBAEE tOr0s. and t he

204" ﬂéﬂh&iﬁvﬁﬁa‘ﬁmwe ﬁaﬁw}snﬁ%wﬁaﬁg o RS 7, Y

0 ,enbod f
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enbod recites depositing a ayer 206, shown in Figure 2C, of a first

er ﬁésﬂ%@eﬁﬂlﬁﬁ tmehehmed Sfedifiy detailPd4re kot fdrth [inasdet tenbodi nent ,. | ayer
fi material 206 is conprised of a
provide a thorough understanding of the present invention, However, it
will be obvicus to one of ordinary skill in the art that the present invention
may be practiced without these specific details. In other instances, well
known methods, procedures, components, and circuits have not been

15 described in detail as not to unnecessarily obscure aspects of the present

invention.

Figures 24-2K provide side sectional views of the structure ereated

according to embodiments of the method of the present invention as set

90 forth in the flow charts of Figures 3 and 4. For purposes of clarity, the
following discussion will utilize Ehe side sectional views of Figures 2A-2K in
conjunction with the flow charts of Figures 3 and 4 ta clearly describe the
embodiments of the present invention. Flow chart 300 of Figure 3 begins
with step 302. At step 302, the present embodiment deposits a first etch stop

25  layer above a material 202 in which a target 203 is present. As will be
described in detail below, the damascene process formed via to be created in

accordance with ihe present embodiment is a via which, unlike

r



10.0 7 FEB 200? material which has an-etch selectivity with respect to
first etch stop layer 204. That is, layer of first material 206nip FEB 2067
conprised of a material that can be etched using an etching process
wherein the etching process does not significantly etch first etch stop

| ayer 204. Simlarly, first etch stop layer 5 204 is conprised of a

mat er i abnvdetionand amastehe procdsadormel g, apfll AbE biddee Hhd Eesha¥oes €i N the
di fferent etching process does not significantly etch Ilayer of first

mat er i af valik: ahdlor seaprsebe tive endtediabenbseguapely ddpokitedtthersimeri al 206 is |
conprised of an internetal dielectric (IMD) material such as, for exanple,
silicon dioxide. Al though such an E14D material is recited 10 in the

present enbodi ment, the present enbodinent is well suited to the use of
any ot her marefeang shllotasiean’0 of Eigyse by mtheopresent embodicemdy  material s

whi ch ar l..suited for us&.as tigﬁ first materkal I ncl.ude, . _but are not
9596

i A t o] \&Bﬁlﬂ Y Bratres! i ehish eriecgst can beldocatedo vtk and  the
oot 1 oBRGERRRO AR Eed R RoBshore Proeesiiriasit siar P Ay | ayer 208
5 oD LU ACAR, SUEEILARIBLE T 205, | Akl oBysienl, emood! ont,
205 | neeRa Skl OGRS blon iy GdRSiTR IR W SEORERELERERYR. Yo (o
the usgidlbeteid titeril.Ndh thePhfeseht BRLBEIMAGSE, TRAteERADTD 8L ShoWPRn | aver 208.
10 Figure 2A is comprised of an intermetal dielectric (IMD) material such as,

for example, silicon dioxide. Altheugh such an IMD material is recited in

the present embodiment, the present embodiment is well suited to the use of

any other material into which it is desired to form a via. Other materials

which are well suited for use as the first material include, but are not

15 limited to, tetrzethylorthosilicate (TEQS), flucrine-doped TEQS, and the
like.

With reference still to step 302 of Figure 3, first etch stop Iayer 204 is
sﬁuwn in Figure 2B overlying material 202 and target 203. In the present
2 embodiment first etch stop layer 204 is comprised of an oxy-nitride (OINO})
layer. Although such a inaterial is recited as comprising the first etch stop
layer in the present embodiment, the present invention is also well suited to

the use of various other types of materials for first etch stop layer 204.

25 At step 304 of Figure 3, the present embodiment recites depositing a
layer 206, shown in Figure 2C, of a first material above first etch stop layer
204. In the present embodiment, Iayer of first material 2086 is comprised of 2

10



At step 308 of Figure 3, the present enbodi nent recites depositing a 25

| ayer, shown in Figure 2E, of a second naterial 210 above second etch_stop
| ayer 208. In the present enbodi ment, |ayer of second materiB@i] PEB 2087
conprised of a material which has an etch selectivity with respect to
second 11 0 7 FEB 2007 etch stop |ayer 208. That is, |ayer of second

mat er ixghtetid] which AR Ars efclPEeRcHHE with Fdlectdp fﬁ%t%tteﬁ%% %9% an etching
process wherein the etching process does not significantly et second
etch 0dp Tleyteis, RY8r oShnst ardtyrial S0ixctcehphisefi@f 4 Byter8hias cagnpri sed of
a material -that can be etched 5 using a different .etching process wherein
t he dibiefetched ueingham gtohingepsoates svhemtin dihgnetichdng tprpcet< Aobaiyet of second
material 210. In the present enbodinent, |ayer of second material 210 is

conpr isignifiganly efalx Brstettgh stquaw Bﬂé Sinmlariag Srebetdustomlryetor exanpl e,

si Lican .di oxide, Although ch an M| terial is recited in_the present
enBodiZ¥dris compinss ésfaqmafe ba# #ﬁﬁthﬁ §tnc$ad using a ditfgrenketphingf any
ot her materi |nt desired tq forma,vi Q her terials
whi ch IEP"ée &%&%"@@Pﬁ@m?ﬁ% o ot iSigny elHut are not

i:L“et? Rer oG sy erieh 25he 'f%%hé ‘%%ﬁ gimpHE I TES‘%ZS%JE?
| he s EEer aéﬂﬁ%%&ﬁ*%&?%ﬁg% éb@* %ﬁﬁéﬁe?éﬁs%?%iﬁ. ment
both Layfir Ylample’ §ﬂ1 &fdﬁ.iEZ%tﬁmﬁl %ﬂ#a terﬁﬁpﬂ% c?b]aﬁ have an

etch selectivit respect to a scussed in -
degai in kR @%sﬁlﬂ%budlment the present embodiment is well su1ted tn the

use of any other material into which it is desired to form a via. Other
maierials which are well suited for use as the first material include, but

are not limited to, tetraethylorthosilicate {TEUSJ, fluorine-doped TEQS, and
the hike,

With reference now to step 306 of Figure 3, the present embodiment
recites deposibng a second ekch stop layer 208. Second etch stop layer 208 is
shown in Figure 2D overlying material 206. In the present embodiment,
second etch stop layer 208 is comprised of an oxy-nitride (ONO) layer.

2  Although such a meterial is recited as comprising second ebch stop layer
208 in the present embodiment, the present invention is also well suited to

the use of various other types of materials for second etch stop layer 208.

At step 308 of Figure 3, the present embodiment recites depositing a
25  layer, shown in Figure 2B, of a second material 210 above second etch stop
layer 208. In the present embodiment, layer of second material 210 is

comprised of a material which has an etch selectivity with respect to second



20 that the third material can be etched using an etching process wherein
the etching process does not significantly etch layer of fill $tFE@tZ807 al
206 or . layer of second material 210. Additionally, the deposition and of
first etch stop |layer 204, layer of first material 206, second etch stop
| ayer 208, and |ayer of second material 210 are consistent with existing
dama LORAH el 2PAt6rial2 10t Romlikisdd8f pr esent

enbo me%'%ggr’]e%;tes f'omaﬁgs'aﬁfﬁ)g% openi ng, opening 212 of Figure 2F,

t hr oyghtdrayefh#F e berdciBd Qising adletchitg: plueass wherbirgthe eRéhirfg r st openi ng
212 extends through |ayer of second material 212 and term nates at second
et ch progssd Ay neD&ignificsdidy ptels sedondndtohlistemiayes 2608 hBigilekly,ayer of
second material 210 is acconplished using a dry etch _such as, for exanple,
a pl aeoendtetéh ship lyey!208 tsheampusahohey nprtecied thakcan bejeteliedn the present
enbodi ment, the present invention is also well suited to the pse of

var i asingtzhdiffexentietghinmpoetsss wherein the dplerent atglaing presess di ment

of f imabisigaitueandly 20p, 1ater ol meriid Fanegel 4107 nAbegoiBehi ng 212 extends
206, FRbeREERY JpEett Saa Fpresth 2l is ol BeRan A wermdtBl CUgh 111 ot
o meiE i GhEEma R Sychaf OF Sxlfhath, il ottt PatiRudt? 27, 2%
respetihy 43 AMEDEmERRAL R R iled [FURE pRlchbiobbdtBiol, €6 prediet i vi Ly W,
1) emhodiment is well suited to the use of any other material into which it is

J|

desired to form 2 via. Other materials which are well suited for use as the

first material include, but are not limited to, tetreethylorthosilicate (TEOS),
fluorine-doped TEOS, and the like. Additionally, in one embodiment of the

present invention, layer of first material 206 and Jayer of second material -

15 210 are comprised of the same material.

Referring still to step 308, in the present embodiment both layer of
first material 206 and layer of second material 210 have an etch selectivity
with respect to a third material {(which is discussed in detail below) such

90  that the third material can be etched using an etching process wherein the
etching process does not significantly etch layer of first material 206 or -
layer of second material 210. Additionally, the deposition and of first etch
stop layer 204, layer of first material 206, second etch stop layer 208, and
layer of second material 210 are consistent with existing damascene

25 process flows.



stop layers 204 and 208, respectively- That is, |ayer of seﬁond mat eri al
210 is conprised of a material that can be etched using anlldt EEBngfgr ocess
20 wherein the etching process does not significantly etch second etch stop
| ayer 208. Simlarly, layer of first material 206 is conprised of a
material that can be etched using an etching process wherein the etching
process doe8t atap 314 rihki meesehy eethddifierttreeiieh foiming ayfrst 29énidd, will be
under stood, therefore, that various breakthrough etches may be perforned
to et chopesmingddqf Iapure 21 ithseugh dayen efsdcapdrmatsial 252 c dsdshawah st op
| ayer 204_to0 al%p?%Efor t he conpl etion of the present damascene grocess

rt

f or med W Bigquree t gpeping,dle exbends thrsmghrlgyer of seeprot matenigl 819 FEB
L ATl okt S0 i S0, S ES8r n

5 o se Snflis phiair 3PSO SRl A R e REN I an e O 14 hao 8
opent nc i HE 155 ccaibie, § ARRKE! ot MIBloRACHLNY 5] droibl AP S

i nvent i QRjted ialthe ﬁﬁ@kéntseﬂnmejﬁﬁnt,hﬁoé @%‘?’%‘E Qﬁv&iﬁ@n 94 ﬁﬂu%eﬁ{s#i& Ser

nunber of damascene process forned op avi ng various other physical

10 di nmegasitengse M vaici: sfer 2B ﬁg%sggpodi ment recites depositing a
third material, material 216 of Figure 21-1, above |ayer of second

material 210 and into openings 212 and 214. In the present enbodi nent,
third material 216 is
10 At step 312, the present embodiment recites forming a second
epening, opening 214 of Figure 2, through layer of first material 206, As
shown in Figure 2F, first opening 212 extends through second etch stop
layer 208 and through layer of first material 206. In the Figure 2F, opening
"214 is also shown extending through first etch stop layer 204 and
15 terminating at the top surface of target 203. As mentioned above, layer of
first material 206 and layer of second material 210 are comprised of
material which has an etch selectivity with respect to first and second etch
stop layers 204 and 208, respectively. That is, layer of secand material 210 is
comaprised of a2 material that can be etched using an etching process
2} wherein the elching process does not significantly eich second etch stop
layer 208. Similarly, layer of first material 206 is comprised of a material
that can be etched using an etching process wherein the etching process
does not significantly etch Arst etch stop layer 204. It will be understood,
therefore, that various breakthrough etches may be performed to etch
2 through either first efch stop layer 208 or second etch stop layer 204 to allow

for the completion of the present damascene process formed via (i.e. the via

comprised of opening 212 and 214).



15 .di sposed al ong the sidewal|s and above the base of each of first opening
. 212 and second opening 214. |In one enbodinent, third naterh? F%kg .ﬁ B
conpri sed of an organi c-based spin-on-glass material (e.g. Q &ﬁﬂ and
t-he like) which has an etch selectivity with respect to | ayer of first
material 206 and |ayer of second material 210. Although such a material is
recited 20 in the present enbodi nent, the present enbodinent is well suited
to the use of any other material for third material 216 as |long as the

mat eri al hasRelarrigp ebilbel Siepi 3% induid m%}ggmtmtm enef first material
206 and | ayer of second material 210 nce, third material 216 may be

et ched sshbédiments seruinid eparihy Mdarigigatdsr i thet sdttomosl Hisstespaitihg | ayer of
first material 206, 25 second etch stop |ayer 208, or |ayer of second

mat er i #12218ach mﬂﬁrswomniﬁs 21@0ihd seehnd opaging 214 ]ﬂanresmdﬂwallé. andiaFi gure

2H, as nentloned above, third material_ 216, is conprised of a confornal

mat &ri & Mﬂlﬁ@ ally, tn the Eﬁ@@tﬁﬁhﬂ@ﬂﬂﬁﬂ@@@ﬁﬂﬂm Rdgdrant first
mat eri al 6 I ay of second rial 210, Addjt I y, in the
pr esents Ertti#‘PcF‘ %&%@F?‘%ﬂ %t OPERIGE2T2 ¢ PBE G’ h whi ch

or cson PRI ABRETBABEAEE ShiTh 8A SheHsesadt GRboRRBEk: Hisnpre : ige?ra?érii;?
216 0- .30 CD

the i AFEEERh ekl Pell L W&%tﬁf@p@%r oBT5 iy th eﬁnpli
ma'?(ra(rai ;ﬁ%ﬁgﬁ%ﬂ: ﬂﬁrdggs%gop%gﬁggeﬁn%%%h ot approxﬁhng%%% e

10 dimensions.

Al step 314, the present embodiment recites depositing a third
material, material 216 of Figure 2H, above layer of second material 210 and
into cpentngs 212 and 214, In the present embodiment, third material 216 is

156 disposed along the sidewalls and above the base of each of frst opening 212
and second opening 214. In one embodiment, third material 216 is
comprised of an organic-based spin-on-glass material (e.g. H3Q, MSQ, and
the like) which has an etch selectivity with respect to layer of first material
206 and layer of second material 210. Although such a material is recited

20  in the present embodiment, the present embodiment is well suited to the
use of any other material for third material 216 as long as the material has
an etch selectivity with respect to layer of first material 206 and layer of
second material 210. Hence, third material 216 may be etched without
significantly etching first etch stop layer 204, layer of first material 2086,

25  second etch stop layer 208, or layer of second material 210.
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.05 to.15 mcrons (i.e. 500 to 1500 Angstrons). Although such a depth for
third material 216 is recited in the present embodi nent, the present
embodi nent is well suited to depositing third material 216 tﬂ)?VEEB(ﬂEIﬁT
greater or |esser depths. Mire inportantly, in the present enbodi nent, 15
third material 216 should conformally cover the sidewalls and the base of

each of fi rﬁfmmmz&%twamwﬂ‘igaﬁ@ﬁg ﬁ@ﬁ%@ﬁ%@%ﬁ#&fh“ep

316, the present enbodi nent then etches t at an
openi nfnaéarieh836; &5 ¢draptispd ufrd ao8formakHERbr23vARh ﬁQsSAiﬁ |n Figure 2i.
Referring now to Figure 21, for purposes of clarity, 1n the Structure )
r emai nfelgctaritevith resreeb to laerdfilitstrinateRaB206 DMy GUHHeREEqW th | ayer
of first material first layer 204 of the second material and second |ayer
204 of MakErIdetthd Addilipnallyabethe prasent emibidimicntnthi-d mayenaPifs The

518 AR S e e S
217, 18 g b el i 56 #TPort damnepen mrossssovBoT pkamie) im oab
1 OSSR AR Ao S e 1 1
Ir gﬁlnggad op egggﬁec%ﬂl%Z%g&'a%flﬁ%& {%%gglﬁéégﬁ%ﬁgg?; gé)élggéogg\éggg to
B e o R e e
21¢ ofmichenyythirdinaterial 216 will be deposited with a depth of approximately

-05 to .15 microns (i.e. 500 to 1500 Angstroms). Although such a depth for

third materjal 216 is recited in the present embodiment, the present

embodiment is well suited to depositing third material 216 to various

greater or lesser depths. More importantly, in the present embodiment,

15 third material 216 should conformally cover the sidewalls and the base of
each of first opening 212 and second opening 214,

Referring now to step 316, the present embodiment then etches third

material 216 such that an opening extends to the top surface of target 203 as

2) shown in Figure 2I. Referring now to Figure 21, for purposes of clarity, in
the structure remaining after step 316, third material 216 is shown
combil;led with layer of first material first layer 204 of the second material
and second layer 204 of the second material are shown in combinakion as
layer 214. The etching process which etches third material 216 does not

2  substantially etch layer of first material 206 or layer of second material 210.
Importantly, in the present embodiment, the remaining opening, opening

217, has a profile conducive to the adherence of overlylng material thereto,

15



enbodi mrent does not del eteriously reduce adherence of overlying | ayers

thereto. Additionally, in one enbodi nent of the present inmgﬁtggﬁ, “?Iike
vi es generated using prior damascene-process based via for [ 1M

met hods, opening 217 of the present enbodi nent has a profile including
.sloped sidewal I s. By having sl oped sidewalls, as opposed to the vertical

si dewal I'Ehals i aindilkedvidst perpsriabed dﬁwﬁpaﬁﬂﬁﬁ%&%?@?& 5 opening 217
readi | y accommpdat es t he adherence of overlying naterials theteto Hence,
openi ng CPEPIRE 21f offheprsentrbodiodimentiess amﬁo@hﬁlﬁ&m@%uﬂ@guce 15
adherence of o%esg yi ng | ayers thereto. Referring still t0 step 316 of

Fi gure SOrRers; o aﬂheﬁﬂdzﬂﬂ@andlﬂﬂﬁbcﬂydﬂ).dﬁgd'ouhdeﬂ%ﬁwg@n nmet hod of
t he present e% ma(gb ia' readi |l y manufactured using existing

seni eon&0ERYS 2RA £18h pndeefa and 220b;Tanoppesedttocther stsemni corners
danmagcene: via farmatjon nethod is conpatible wth.existing
seﬁon%ﬁ%&%ﬁgeﬁamﬁ%cﬁﬁoﬁ VRS OBRRINE A4 doasraot ipduge skiéds e  di scussed
bel ow i g ' 4 P ot her .enbodinent of the present enbodi nent,
Vo217 apeRiy BBpiliich B ARK 1ETRIS! Kiecne opening F5hobFha prs | | 2ed

I Nt er copAffidiMakh f m void/ searn. for lop. 25 Wth

ref erence now tﬁ%ﬂ%ﬁ?ﬁbt}fkﬁ%&ﬁn&%ﬁ&%e e PTG T erser f or med i n

ecoor et MUl it Slotheh o B M0 Hon S fis 7051
chart 4¢iks géeerabedading prle dﬁ]ﬁﬁﬂhefﬂfﬁ«?éﬂsnﬂgedi el fﬁ%?alﬁgﬁ‘ steps and
10 methods, opening 217 of the present embodiment has a profile including
sloped sidewalls. By having sloped sidewalls, as opposed to the vertical
sidewalls associated with prior damascene process-based vias, opening 217

readily accommodates the adherence of overlying materials thereto.

Hence, opening 217 of the present embodiment does nok deleteriously reduce

15 adherence of overlying layers thereto.

Referring still to step 316 of Figure 3, in this emhodiment, the
damascene-based via formation method of the present embodiment is
readily manufectured using existing semiconductor fabrication processes,

2D  That is, the present damascene-based via formation method is compatible
with existing semiconductor fabrication processes. Additionally, as will be
discus_sed below in conjunction with a;nuther embodiment of the present
embodiment, via 217 of the present embodiment enables the formetion of a

metallized interconnect which does not suffer from void/seam formation.

With reference now to Figure 4, a flow chart 400 is shown of steps

performed in eccordance with another embodiment of the present claimed

16



f.eat ures of the above-described enbodiment U. e. as recited in st eps

.302-316, and shown in Figures 2A-21). For purposes of brevihé)é and clarity,

o

a 6 discussion of these steps is not repeated here. The net bEBt 187
present enbodi nent includes additional steps 402 and 404 which are
described below in detail. At step 402, as illustrated in Figure 2J, the
pr es erdOvERSIn e mitich adepdellized inteyesn®@it i9fformbaUrAD sHBYES ihoabove the
structyre (_;_I Figure 21 and_into via 217- Mreover, due to the profile of
openi 00 the Jaeh Ghs present dsnbodimdrdyiarhid2? the dthps bagrth materi al

adher traon tq the edggs of _—opening 217 That is, because opening 217
has r%ﬁg‘éﬁeﬁ%ﬁ%&g’é’v@ﬂ%ﬁedﬂ%ﬂ enl Gle. aaracitadin abepL2PMB316) a 217,
facili hergnce of e by 15 a subsequentl|y deposited overlying.
| ayer ﬁf@éﬁ“ﬁ' ylgr%eﬁfz‘%‘%‘jﬁ't :'rip'Jﬁé{‘H'ﬂ“ﬁPﬁ of bpesby pad glarity,ie present

engodi ffer-_fraom cor nucl eation. (caused in part by sharp
openi ndg}ggidsgsgfg??f%%sez%%@g&ﬁ%ﬁ Wﬁﬁpeg]hﬂﬁ* ?Eﬁlﬂle%ﬁrﬂﬁ egepbyer 222 of
the f Quhbhdivedr fralud -5[% ' 0 resent jnvention, |ayer 222
of fourth materi al 1I'i[séE"r(}%&rrarj;ﬂﬁ:llse %ﬂgapgngd‘ffi?ﬁ%éﬁ?? r?é’FdiquE' Pyer such as,
for ebadpkdn dagpflsten. Al t hough such a conductive nmaterial is recited in
the present enbodi nent, the present enbodinent is well suited to the use

of any other conductive material fromwhich it is desired to forma
nmetallized interconnect. Other materials which are well suited for use as

the third wtsepat0l, mslilblstraied iar Bigiote 2J, the $esdht QRbSAMIAAUM cOpper,
variouys alloys, and the like. 17 0 7 FEB 200
10 ﬁepusits a layer 222 of a fourth material above the struckure of Figure 21 and
into viz 217. Moreover, due to the profile of opening 217 as described above
in detail, layer 222 of the fourth material adheres strongly to the edges of
opening 217. That is, because opening 217 has rounded top edge corners
218a and 218b, and 220z and 220b, via 217, facilitates adherence of therato by
15 a subsequently deposited overlying layer (e.g. layer 222 of fourth material).
As a result, the present embodiment does not suffer from corner nucleation
(caused in part by sharp opening edges), and subseguent void and/or seam
formation in Iayer 222 of the fourth material. In one embodiment of the
present invention, layer 222 of fourth material is comprised of a conductive
2  metallic layer such as, for example, tungsten. Although such e conductive
material is recited in the present embodiment, the present embodiment js
well suited to the use of any other cc-pnductive material from which it is |
desired to form a metallized interconnect. Qther materials which are well
suited for use as the third material include, but are not limited to,

2  ahnminum, copper, various alloys, and the like.

I7



At step 404, and as illustrated in Figure 2K, the present enbodi nent

conpletes the formation of the nmetallized interconnect by p@rf/gjﬁg gq?a .
planarization step to renove fourth material 222 di sposed abo a? of
second material 210 such that excess fourth material is renoved and such 5

that fourth material 222 remains only in opening 217_ Asa result, the

present e stepi0ds mﬂ%ﬁﬂ&stﬁt@&iﬂﬁ@gg%ﬁgss %ten:ﬁhféﬂgpﬂhﬁ’@?% l'i zed

substantially free of the voids andl or late

i nt er c 6pmpletesithe fermationarfjtheahblind ThisrrneR:: ﬁgaéleﬂ@f%iﬁgnae process-
et o

based v'gaans. .10 _Thus, the present invention provide for formng a
via inP #eppoeaessyeburt matéigahizp dRpsb@labtybiiabet pM PoOT
p

adherence t a supsequent|y deposited overlying |ayer. resent

i nvent ﬁ%wn'dﬁqn@ﬁ%q;gf) $1osnghdbat emedsodotirth ataiialivraindvia BndagpEcene
pros:esghvﬁq' ch.,enabl es ég the formation of a nmetallized in terconnect

wher ei iR @uﬁjékf egjah 229 aemaias calyoreopening @/17s hie ot rexndt Wigy ei n t he
metall'lq&q ' ect_do not suffer. fromvoid/ seamfornation. The
presen |n3£%fw%ﬂcr$%%§ Pﬁf’ﬁ@%ﬁ@s“@tﬂﬁﬁﬁﬁdmﬂrﬁﬁnﬂmhmchisi a in a danascene
pr ocesg N8 ELl] vt od -J;achieves all of the abpve-listed

acconpl i shrren?:gyzﬁ]% g\ﬁ%ﬂrbe?%ld?%gdﬁﬁw asspsiatedmithpmetallizedxi sti ng

sen comtefdodnebabic R : ..1he foregoi descriptions of specific
enbodi ments of the pr es@?gﬁ]?l%@g%ﬁi 0 h%eﬁglgﬁ'ag%&%ﬁ?@@# Progrfsposes of

i | | ustrateldoriagnd description. They are not intended to be exhaustive or to
limt the invention to the precise 25 forns di scl osed, and obvi ously nmany

m3#li fi cati ons and variations are
Thus, the present invention provides a method for forming & via in a

damascene process wherein the via does not suffer from poor adherence to
a subsequently deposited overlying layer. The present invention further
provides 2 method for forming 2 via in a damascene process which enables

15 the formation of 2 metallized interconnect wherein the method achieves the
above accomplishment and whereir the metallized interconnect does not
suffer from void/seam formation. The preseat invention also provides a
methed for forming 2 via in 2 damascene process wherein the method
achieves all of the above-listed accomplishments and wherein the method is

2) compatible with existing semiconductor fabrication processes.

TI_1e foregoing descriptions of specific embodiments of the present
invention have been presented for purposes of illustration and description.
They are not intended to be exhaustive or to limit the invention to the precise

2%  forms disclosed, and obviously many modifications and variations are
possible in light of the above teaching. The embodiments were chosen and

described in order to best explain the principles of the invention and its
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possible in light of the above teaching. The enbodi mrents were chosen and

. described in order to best explain the principles of the invE?t FEE ?qhz its
12 7 FEB.2007 -practical application, to thereby enabl e others i din
the art to best utilize the invention and various enbodi ments with vari ous

rmdifidéation a[ie suited to the particular. use contenplated. It is

i nten IEF':F’r‘Fé'j apRacaidapeto tietdisy & Mtdﬂ%r%@gﬂ%eﬂé t he d ai ns appended
her et Ouﬂﬂg%ttgei'r 5 equivalents, 19 0 hestA net hod for
. forning a Vi Ei%v?ﬁaﬁmwmemuﬁﬁ&m%ﬁgrgri si.ng the steps of
a) depgsidi %Q:ihrst etch stop |ayer proximate to a1 F’dﬁl fomsch is -
desired to for F BREde Bé'alls%omhmﬂph{tiedb)lt%m&intdﬂg% at!fﬁéer of a first
mat er ig#ththa @ﬂﬁ@ﬂgre];defjst Lch sto&jﬁlayer; c) deposiTi &€8RY et ch
stop | ayer above sai !a‘i‘)%f & theal 15 appen@é®heddto AHg HpRSi Ling a layer
ofda sqabfdefipi eri al above said second etch stop layer; &j formng a first
openi ng through said | ayer of said second materi al



f) form ng a second opening originating at the bottomof said first

openi ng, said second opening extendi ng through said second ebrcf oagd ayer
and said | ayer of said first material, each of said first op rF}tBa fsai d

second openi ng having sidewal k and a base; g) depositing a third materi al
above said second material, said third nmaterial disposed along said
sidewal | s and above said base of said first opening and said second
opening; and h) fully etching said third material such that said first
opening and said second opening NPLAIMProfile fromsaid first material,
said second material, said first etch stop layer, and said second etch
stop layer that is conducive to the adherence of overlying materi al
thereto, said etching of said third material performed without

subst anti al | ylebdnetipdstardorming avae & pslamasgens ppocesecwid methedi al . 20 0 7
FEB 2007 2. The ﬁftgod fgr formng a via in a danascene process as recited
in dai nfFPOPLSIHeTHRBY PSing the steps of: i) depositing a | ayer of a

foprth et ert 8l agha(ing ¥ st BEh BBl Vron B Ll ARISH' 2 ")
such thaﬂeﬁ?écptcfﬂfrﬁﬁﬁla@z&aﬁbﬂl figa. to sai d sidewal |l s and sai d base of

said first opening a second opehing; and j) performing a

P! 2o TG A ey gy Sk s g o1
layer;

¢) depositing a second etch stop layer above said layer of said first
material;

d) depaositing a layer of a second material above said second etch stop
layer;

) forming a first opening through said layer of said second material

f) forming a second opening originating at the bottom of said first
opening, said second opening extending through said second efch stop layer
and said layer of said first material, each of said first opening and said
second opening having sidewalls and a base;

g) depositing a third material above said second material, said third
material disposed along said sidewalls and above said base of said first
opening and said second opening; and

h) fully etching said third material such that said first opening and said
second opening have a profile from said first material, said second material,
said first etch stop layer, and said second etch stop layer that is conducive to
the adherence of overlying material thereto, said etching of said third
material performed without substantially etching said first material and said

second material.
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remains only in said first opening and said second opening. 3. The nethod
for formng a via in a damascene process as recited in d ai Z ﬁEgrﬁm?
said first material and second material are conprised of the

material. 4. The method for formng a via in a damscene process as recited
in Claim1 wherein said second opening has a smaller dianeter than a

di aneter of said first opening. 5. The nethod for formng a viain a
damascene process as recited in Caiml wherein step b) conprises

deposi ting a RaThe méthadfforSormiiges véd in a damastéaasdp@iccs 9 he reaiad indi el ectric
above said first etch stop layer. 6. The nethod for formng a viain a

danascenéllprmdeﬁs‘thm‘ coaui sdgithe st@paiofl 1 wherein step d) conpri ses
depositing a ier of a second material, _conprised of internetal

dielectric ab m&:@gédw@ﬁ%ﬁ)mmm@&abm @id tiHpd mgerial 7. The

Wheroi n aAGHd b maRkrial s daEradTeb AR LA S ot ch |

mat o | Orbaie SuiABREEAREL 5B 19 Bl il RIS Fh Bun B _afafﬁlaes @48 (st etch

process dgese; 115 afA!shiFB éé{fﬁﬁﬂlfﬁ% thﬁsd‘n BiELi@in miged second
9? 4 e net EO(? or

mat eri al , orm ng amascene process’as recited
in Caigpd, wherein step g) conpri ses dep05| ting a substantially confornal
| ayer of material having an etch selectivity with respect to said first

material and gepatioesopct phinarization lstepotosrentbwd siddblighangtepiadve sai d base
disposed above said second material such that sard fourth material

remains only in said first opening and said second opening,

3. The method for forming a via in a damascene process as recited in
Claim [ wherein said first material and second material are comprised of the

same material.

4. The method for forming a via in a damascene process as recited in
Claim 1 wherein said second opening has a smaller diameter than a

diameter of said first opening.

5. The method for forming a via in a damascene process as recited in
Claim [ wherein step b} comprises depositing a layer of a first material,

comprised of intermetal dielectric above said first etch stop layer.
6. The method for forming a via in 2 damascene process as recited in

Claim 1 wherein step d) comprises depositing a layer of a second material,

comprised of inlermetal diclectric above said second etch stop layer,
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of said first opening and said second opening. 9. The nethod for formng a
via in a danascene process as recited in Caiml, wherein step h)
conprises etching said third material such that sai d flrstﬂ¢ppEB

sai d second opening each have a profile including rounded upper corners
10. In a via fornmed into a substrate using a damascene process, a nethod
for providing a via profile which is conducive to the adherence of
overlying material thereto, said method conprising the steps of: a)

depositing a FaTheiméthbdtfor $eiring @ vivinedautisoenspictesannsatied inpr ocess,
said material disposed along the sidewalls and the base of said via, sald

mat er i al (Haimrg whereincsaid dirstcamiatdrial anidt said eeqest materiai liveutmsetcht e i nt o
which said via,is formed; and b) fully etching said material such that said

via is féeksHvHawWill respegk b ﬁald thrdanaterial such fatsaik thind materiaher | yi ng

formati on of side

mat eri al theret t hout Isf om sai d, materi al,
Tai a0 orchindegchel bRgairg e Spiorss pesein épww%dpes |

The mot nda et hraiReh Yate HGA AL iRk %@iﬂﬁrﬁmﬁi o the adherence

of overlying material thereto as recited in Caim210 further conprising
the steps of: c¢) depositing a conductive nmaterial above said material and

;3}1 gr Zgl '?o Vi 8. THE®héthod fof ferminieed vid insy dinfabadneSpiotesPRskGhleddnnat er i al
Claim 1, wherein step g} comprises depositing a substantially conformal
layer of material having an etch selectivity with respect to said first
material and said second material along said sidewalls and above said base

of said first opening and said second opening.

9. The method for forming a via in a damascene process as recited in
Claim I, wherein step h) comprises etching said third material such that
said first opening and said second opening each have a profile including

rounded upper corners.

10. In 2 via formed into a substrate using a damascene process, a
method for providing a via profile which is conducive to the adherence of
overlying material thereto, said method comprising the steps of:

a) depositing a material into said via formed using said damascene
process, said material disposed along the sidewalls and the base of said via,
said material having an etch selectivity with respect to said substrate into
which said via is formed; and

b) fully etching said material such that satd via is formed having a
profile conducive to the adherence of overlying material thereto without the

formation of sidewalls from said material, said etching of said material
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said sidewal |l s and said base of said via; and d) perform ng a planarization
step to renove said conductive material which is disposed other than in
said via. 12. The method for providing a via profile which 0§ EEmMdug}ve to
the adherence of overlying material thereto as recited in Caim 10 wherein
said substrate into which said viais formed is conprised of an interneta
dielectric material. 13. The nethod for providing a via profile which is
conducive to the adherence of overlying material thereto as recited in

d ai m 10pertbemed rwithowpsubstantiably etebingsmail subwirate sntoswhithi sdid wiz tnf or nal

| ayer of conductive material having an etch selectivity with respect to
sai d subiermgd along said sidewalls and said base of said via. 14. The

met hod for providing a via profile which is conducive to the adherence of
overlying material thereto as recited in Caim10, wherein step d)

corp | 20 o ) AT S Bt Lol 206, 1

of over | paerehePof SuPHIhE mol Sl it A Reaited i CRARHEDERNRY "0, 250

conpri segg ij,ayt]ﬁlﬁg gapductive material such that said via has sl oped
sidewal I s. 16. nmet hog for formng a netallized interconnect in a

damascene c) depositing a conductive material above said material and into said
via remaining after step b) such that said conductive material adheres to
said sidewalls and said base of said via; and
d) performing a planarization step to remove said conductive

material which is disposed other than in said via.

12, The method for providing a via profile which is conducive to the
adherence of overlying material thereto as recited in Claim 10 wherein said
substrate into which said via is formed is comprised of an intermetal

dielectric material.

13. The method for providing a via profile which is conducive to the
adherence of overlying material thereto as recited in Claim 10, wherein
step ¢) comprises depositing 2 substantially conformal layer of conductive
material having an etch selectivity with respect to said subsirate along said

sidewalls and said base of said via.

[4. The method for providing a via profile which is conducive to the
adherence of overlying material thereto as reciled in Claim 10, wherein
step d) comprises etching said conductive material such that said via has a

profile including rounded upper comers.
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process, said nethod conprising the steps of: a) depositing a first etch
stop layer proxinmate to a target to which is desired to forman electrical
connection; b) depositing a layer of a first nmaterial above &aipEBiﬂmy etch
stop layer; c) depositing a second etch stop |ayer above said | ayer of
said first material; d) depositing a |ayer of a second material above said
second etch stop layer; e) formng a first opening through said | ayer of
said second material f) form ng a second opening originating at the bottom
of said first opening, said second opening extending through said second
etch stop layer and said |layer of said first material, each of said first
openi ng and sbdThe emethdd dpeprawiding i i prafdeavichandondbeive; todhe deposi ti ng
a substantjally conformed third nmaterial above. said second material, said
thi rd nafdhergncgiod syselying swieralitheesta anareied muClappde, wik®iBase of sai d

first opening and said sgecond.openi,ng,. said third eri.al, having an etch
el oct | v & CmpEeeRhing Sl Bonindive Ralenal sl S adBa et or | 2l
such [ ha iycL: & hi material can be etched using a first 24 0 7 FEB 2007
etch pro%gé%daﬂég%ﬁ -said First etch process does not significantly etch

said first material and said second material; h) etching said third
material such that said first opening and said

16. A method for forming a metallized mterconnect in a damascene
process, said method comprising the steps of:

a} depaositing a first etch stop layer proximate to a target to which is
desired to form an electrical connection;

b} depositing a layer of a first material above said first etch stop
layer;

¢} depositing a second elch stop layer above said layer of said first
materal;

d) depositing a layer of a second material above said second etch stop
layer;

e} forming a first opening through said layer of said second material

f) forming a second opening originating at the bottom of said first
opening, said second opening extending through said second etch stop layer
and said layer of said first material, each of said first opening and said
second opening having sidewalls and a base;

g} depositing a substantially conformed third material above said
second material, said third material disposed along said sidewalls and
above said base of said first opening and said second opening, said third
material having an etch selectivity with respect to said first material and

said second material such lhat said third material can be etched using a first
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second opening have a profile fromsaid first material, said second
material, said first etch stop |layer, and said second eth]?tgg hﬁﬁ?r t hat
i s conducive to the adherence of overlying material thereto, $ chi ng
of said third material performed w thout substantially etching said first
material and said second material, and wherein said profile includes
rounded upper corners in said second material and said second etch stop

| ayer; i) depositing a layer of a fourth material above said third materi al
and sai detcprodeseivbieieih said Aiesttstels procdsi deks ape pipndgiearitlsejcll sadd ond
opening remaining after step h) such that said fourth material adheres to
sai d si dénell matesrall andisdid semmngf mabdrihlf i r st openi ng and sai d second openi ng:
and j) performng a planarization step to renpve said fourth pmateri al

di sposed abovk) skding stigthrdanatarial syck thatratd fsstopcaing andsert i al  remi ns
Forming sesand.enéing Hate dro@ile Hom saif Litmactnb Yidsieecellmaetih co | n
e saroHETER! Bickde o4 il Kool SEMRMEEURE SboRiR BB Mrncc: 1
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a r conpri se

depositing a l[ayer 0 mat eri al, I'ntennetal dielectric
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second material, and wherein said profile includes rounded upper comers in
said second material and said second etch stop layer;

i} depositing a layer of a fourth material above said third material
and said second material and into said first opening and said second
opening remaining after step h) such that said fourth material adheres to
said sidewalls and said base of said first opening and said second opening;
and

j) performing a planarization step to remove said fourth material

disposed above said second material such that said fourth material

Temains only in said first opening and said second opening,

17. The method for forming a metallized interconnect in 4
damascene process as recited in Claim 16 wherein said {irst materiat and

second material are comprised of the same material.

18. The method for forming a metallized interconnect in a
damascene process as recited in Claim 16 wherein step b) comprises
depositing a layer of a first material, comprised of intermetal dielectric
above said first etch stop layer.
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damascene process as recited in Caim16 wherein step d) conprises
depositing a |l ayer of a second material, conprised of interpetal dielectric
above said second etch stop layer. 20. The nethod for form"ﬂg EEE}BZD&FI i zed
i nterconnect in a damascene process as recited in Caim1l6, wherein step
h) fully conprises etching said third material such that said first
openi ng and said second opening each have a profile including rounded
upper coners. 21. The nmethod for formng a netallized interconnect in a
damascene pr 48eThe anethodi foe dormin@ airrtdlizedirtcetonmsicein h) conpri ses
etching said third material such that said first opening and said second
openi ng davieshenaprocess as recitadnial Gkaimgl & wdisseinsitee da cbmpres

depositing a layer of a second material, comprised of intermetal dielectric

above said second etch stop layer.

20, The method for forming a metallized interconnect in a
damascene process as recited in Claim 16, wherein step h) fully comprises
etching said third material such that said first opening and said second

opening each have a profile including rounded upper corners.

21. The method for forming a metallized interconnect in a damascene
process as recited in Claim 16, wherein step h) comprises etching said third
material such that said first opening and said second opening each have a

profile including sloped sidewalls.
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