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USI NG NI TROUS OXI DE RELATEDAPPPLI CATI ONS Thi s pat ent
application is related to commonly assigned U. S.
w@adosnssoappl i cation Ser. No. (Attorney Docket :PADER3004/032790
entitled A Nl TROUS OXI DE STRI PPI NG PROCESS FOR
ORGANCSI LI CATE GLASS, by Rao Annapragada et al., filed
concurrently herewith and incorporated herein by
reference. BACKGROUND Fi el d of Invention The present
i nvention relates to sem conductor manufacturing. More
particularly, the invention relates to the generation
of an organic plug for an I C structure. Description of
Rel ated Art In sem conductor integrated circuit (I1C
fabrication, devices such as conponent transistors are
formed on a sem conductor wafer substrate that is
typically made of silicon. During the fabrication
process, various materials are deposited on the
Page2di fferent | aA(NETl(ElHoBAfEKtBRﬂ(EESS desired |IC.

Typi cal |y, conductUng@y\qr]]sR HYE, patterned
sili

nmetallization |ines, pol con tranS|stor gates and
the |ike which are insul ated fromone another with
dielectric materials. The dielectric materials have
been fornmed fromsilicon dioxide, to insulate

conductive lines RETVRTEPHIPPMACATIONS

This patent application is related to commonly assigned U.S. patent application
Ser. No. (Attorney Docket: 1052) entitled A NITROUS OXIDE
STRIPPING PROCESS FOR ORGANOSILICATE GLASS, by Rao Annapragada et
al., filed concurrently herewith and incorporated herein by reference.

BACKGROUND
Field of Invention
The present invention relates to semiconductor manufacturing. More
particularly, the invention relates to the generation of an organic plug for an IC

structure.

Description of Related Art
In semiconductor integrated circuit (IC) fabrication, devices such as component
transistors are formed on a semiconductor wafer substrate that is typically made of

silicon. During the fabrication process, various materials are deposited on the
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of a sem conductor structure. As sem conduct or
circuits becone faster and nore conpact, operating
WO e@aquss106 es i ncrease and the distances bet weePCT/H82004/032790
conductive lines within the sem conductor device
decrease. This introduces an increased |evel of
diffecenpllayegs aqaer tabuidd & desined 10 dypicallpht ohdingtsvet lagers may
drawback of slow ng the operation of the sem conductor
. | . . 3 (o) . .
incfR 3Bt Sh e, Aok intEhASIRER: LABRULFHat b fhe tike which
i nsul ati ng conductive |ines agai nst such increasing

are dawhated frova pae prefher with diclgentr mpteriate Thepli¢legtric materials have
capacitance in an integrated circuit is directly

bed®! RRA1U BEAsii@nt BiBxTHLERTL kb fnsoPie tc@ﬁ&uc‘ﬂf‘ve H%§ E% tvg%]ious layers

material used to formthe dielectric |ayers.
above, the dielectric layers_in prior, art integrated

Of EYTRGDRUI GRS (A CHACORAIAL FisP D ROTES Brstorcmore
has a dielectric constant of about 4.0. As a

con@ﬁ(bﬁ,&ﬂj.é@[tﬁ% REqidiRidsrifitRasd Ml theNHs@AOS bé®fecdNte conductive
operating frequenci es in seniconductor devices,

. dielectric |ayers formed of Si O . not effectivel

lineS i che FrraoBiieiof TS RheBhe, T Talp oSy wadiartaped lovel of
to avoid increased coupling capacitance |evels. One

coupling icapdcatanoateethieadirdulitatvhich has thg drawdaels of slowinlg the operation
dielectric is organosilicate glass (0SG. OSGis a

. Laly that | E) LN=Qn . .
or PR A2, 5RO SREE A ta ig L i
from2.6 to 2.8. Porous OSG (pOSG can al so be used
laygrs thatawe kapable oteffeahsly nsplatmigl gondpotive dineaagainat such
such as pOSG are
increasing coupling capacitances.

In general, the coupling capacitance in an integrated circuit is directly
proportional to the dielectric constant, k, of the material used to fbrm the dielectric
layers. As noted above, the dielectric layers in prior art integrated circuits have
traditionally been formed of SiO,, which has a dielectric constant of about 4.0. As a
consequence of the increasing line densities and operating frequencies in
semiconductor devices, dielectric layers formed of SiO, may not effectively insulate
the conductive lines to the extent required to avoid increased coupling capacitance
levels.

One particular material that is being used as a low-k dielectric is organosilicate

glass (OSG). OSG is a low-k material that can be deposited either by spin-on or CVD
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appl i ed using spin-on nmethods and with controll ed
evaporation of the solvent providing the desired pore
waeraosswe. Typically, lowk materials are i ncCBCPUSZN€BE2790
into IC fabrication using a copper dual danmascene
rqcess. A .dual damascene structure enpl oys an etching
me&og&-e ii‘%%?%b@gi lsyalueaApgRssrom2.6 g a%@mw’l @8Gf(@OSG) can
vias. The vias and trenches are then netallized to
alsd be Bséchori1otvek appheaiondi MypeballJhorons rﬂkﬁéﬂia%%@ﬁ@ﬁ AYPDSG are
damascene schenes are reférred’'to as a via first

aor SR oo ne S0 oo v ehfhediseeppitint ebthersalyent

faceting and fence formation. To protect the via from
providasether dasiredporastroctgeni ¢ pl ug i s used. The process
of generating the organic plug should have little or

naviorca. Bty i thEowbrlf mRacHBeiaBppiSing < copper

the organic plug should have little or no effect on
dual HemamEne pyesess PafyslngLiammcene sttibiud: Emplayenan atchivgs process that
organic plug within a via i s described. The via

credt8SirEfshes rfoﬁﬁnéé“:%l‘tﬁgfl@iteg FoiVibS Yihe gla@a‘nﬁtt%#géﬁé@ Sl D Qetallized

a silicon based ectric materi )

illﬁgrative exanple , the via resides in an IC
to form the 1tereanRscigvising; rkhe thsowel-«siosn dua) damascene sehitmes are

internediate |ayer, and a third organosilicate glass
refe(@8® asayda firfihwqaes@shd HirehdEHRLEqlaver My include

a cap layer or a hardmask | ayer. The nethod for
ti h ni c plug incluydes | ying an
g?gglh?ngl B dudf ahA80ne rocé]ss, {he via shoutd l%eli)ro ected from faceting
and fence formation. To protect the via from these problems, an organic plug is used.
The process of generating the organic plug should have little or no effect on an IC

structure. Thus, for an IC structure having an OSG dielectric material, the generation

of the organic plug should have little or no effect on the OSG layer.
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compound such as a bottomantireflective coating

(BARC) to the I C structure. The organi c conpound
wWoe@apssss t he via. The nmethod then proceeds torP¢PEN2084/032790

nitrous oxide (N O gas into a reactor and generates a

plasma in the reactor. Aih\%ificant portion of the
organi ¢ conpound is r emoV Y]g behi nd an organic
plug to occupy the via. The process of renoving the

or gamhethodrfpogetratingdss ordaaieplugdvithinasviie degtsbed. The via
back" process. To control the renoval of the organic

J ' RS O gas that..result jn, . .
ros T8 b s ARAPOLCBLOETS PR PRobl bl Bhded etese matera,
such as a noble gas may be used with the N Ogas to
In therillnstrativhexarepleh ¢heteisiresidesircin I@stuctline hav g irst photoresist
plug may be generated in the sane reactor used for

t ghj AR the . . —11he iC
laydl} £ S BRI RLE LR M Do liN g 2 HEETRAT R r. The
rocessing including via-first dual damascene process
Sec&fﬁlrﬁ? atejlpyer mgainchdesseamlaypr oce batdsnadkalgye5 BRI EF
DESCRI PTI ON OF THE DRAW NGS Il lustrative enbodi nents

of THemprReR: gleﬁéagfih' o %ﬁnﬁcﬁﬂlﬁg iﬁauaéke%@glgg‘%%g t%if%%ic

drawi ngs wherein: an 1l Tustrati e

capahl e of r ving a photoresist froman structure
confiifstaf gnGriioes Sutielr senting EHRRCayeithe i airptire. The

a flowhart for stripping photoresist in a via first
orgahialconpoand eeupiesdessa. The method then proceeds to feed a nitrous oxide
(N20) gas into a reactor and generates a plasma in the reactor. A significant portion
of the organic compound is removed leaving behind an organic plug to occupy the via.
The process of removing the organic compound is also referred to as the “etch back™
process. To control the removal of the organic material, concentrations of N,O gas
that result in controlled ash rates are used. Additionally, a diluent such as a noble gas
may be used with the N,O gas to further achieve the desired etch rate.

The organic plug may be generated in the same reactor used for etching and/or

stripping the IC structure. The organic plug is typically generated during dual

damascene processing including via-first dual damascene process and trench-first dual

damascene processes.
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FIG 3A through FIG3H is an isonetric view of the via

etch and strip sequence of the flowhart in FIG 2.
wWoL@s5/08896 a flowchart for stripping photoresi BCT/US2084/032790

trench first dual damascene process. FIG 5A through

FIG5H is an isonmetric view of the trench etch and

strip sequdBREEFFDESECRIPIXONrOFi THE BDRAWIR S

6DETAI LED DESCRI PTION In the followi ng detail ed

GDETAI LEl | | |
i oo RIS (8 REREs W En BECRIRATHLEG, o,

by specific enbodi nents. These enbodi nents are
accerapanypadlrawingsiyheseidat detail to enable those skilled
in the art to practice the invention, and it is to be

undgGstiog @nﬁﬂ@tr&iv*é@fppﬁfé@@ﬁ&dﬁ'ﬁl@of@n&ﬁn% hiphbfR2&i8f from an IC

that structural, |ogical and el ectrical changes may be
de. w t hout. departing fromt irit and scope of
strugﬁge@p&n,gsa_ plﬂeﬁ@%ﬁ%ﬂg‘ haé’%Fﬁ a’é((gf?eq}aquyescri ption is,
therefore, not to be taken in a limted sense. Note,

t h& TG &dis adlel ¢hdr( R Sﬁip}iih% pheteeesincia awvializsisdual dafeascene
Fi gures correspond to the figure nunber, with the
xception that identical conmponents which appear in

pro%ﬂ?%ti ple figures are identified by the sanme reference
nunbers. Referring to FIG 1 there is shown an
i | [RI&. 3t thveuglyEl@n H os amp ésobwatric view lod ted il ebatcand strip
process with an I C structure having an OSG | ayer. The

seqhidd A AL FEG BUR LR TIGS 2.

FIG. 4 is a flowchart for stripping photoresist in a trench first dual damascene
process.
FIG. 5A through FIG. 5H is an isometric view of the trench etch and strip

sequence of the flowchart in FIG. 4.
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al so configured to performhard mask etching and
dielectric etching. The illustrative systemis a
wW@a00al0Bs9be pl at e pl asma system 100 such as a 20BCTIS2004/032790

EXELAN HPT system avail able from Lam Research

Corporation fromFrenont, California. Additionally,

ot her systens froPEBAIEEPhDESGREEB@NAN 2300 series

may al so be used. The system 100 includes a chanber

hay g f@ﬂgwmafﬂétgfle& Qes TRt tdTeftngé iPmHes td B AceeriPanying

pressure by vacuum pu 104 connected to an outl et w

in a wall of the reactor. Etching.gas can be_.suppliged
draviings, rehigh deiva arr@afcl%eaﬁog @Be VAR IgHOWY BysReedfis B%E?Qflelmem&

106. A nedium density plasma can be generated in the

ThedeC@fb&dinfintPard urbcrib &MinenETicRagdtall taegsbie thosshkiBed in the art
RF energy from RF source 108 is supplied through a

mat.ching network Q.to a.powered electrpde 112... The RF
to praglise WEIBRSTEOT: GRS B AR ey SR bR e bR Sigbay be
and 2MHz. El ectrode 4 is a grounded el ectrode. A

utilizatbatd tiaestoudtara pgival edd biectiieal phawges dn®l be addevithout
and is etched and/or stripped with plasma generated by

ener gi zi [ S . B
cepElfh Bebh DR $P18L R SPheLoh B Lt The S AR RingCHRilcd degeription
reactors where RF power is supplied to both el ectrodes
is, tieweforesdt he be taltenf ineglimited sphses nblose, dhe leadingodigit(s) of the
described in commonly owned U.S. patent No. 6,090, 304,

refelﬁegxfe‘e ﬁhﬁfﬂe?ssﬁ the %%1%&1%\'5/ gpﬁ‘/ﬂe%cﬁ'gd ®Me Elgﬁ% RANBELWiIRY the exception

erence. tern pl as can be produced
in varijious other types of plasna reactors referred.to
that @mﬁahwmp@m@tw@ﬁb@pﬁﬂaagmﬁl%@@t Hures; e identified by the same
el ectron-cycl otron

reference numbers.

Referring to FIG. 1 there is shown an illustrative system for performing the
etch back process with an IC structure having an OSG layer. The illustrative system is
also configured to perform hard mask etching and dielectric etching. The illustrative
system is a parallel plate plasma system 100 such as a 200 mm EXELAIN HPT system
available from Lam Research Corporation from Fremont, California. Additionally,
other systems from Lam such as the EXELAN 2300 series may also be used. The
system 100 inclﬁdes a chamber having an interior 102 maintained at a desired vacuum
pressure by a vacuum pump 104 connected to an outlet in a wall of the reactor.
Etching gas can be supplied to the plasma reactor supplying gas from gas supply 106.

A medium density plasma can be generated in the reactor by a dual frequency
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resonance (ECR) plasma reactor, a helicon plasm
reactor, or the like. Such plasma reactors typically
W 2008/088%e6 gy sour ces which use RF energy, m crP@EUE2004/032790
ﬁ_nerhgé, m_a?net: c fields, etc. to produce a nmediumto
i g ensi asnma. . For_instan .a_hi gh nsi .
arrangiTBa BOEI RSB AToBR | AOuSH 0045 sodied B matching
Pl asma etch reactor avail able from Lam Research

netwdsRI0rtatd waveti eliectodal190. (Bid RE saurcerid8ds iconfigured to supply
coupl ed plasma reactor. Referring to FIG 2 there is

S
sho weh or=stri Qpi : ' '
RF pQe Hi oMo iRt siB AT 8 B RleR Grade? A substrate
_process i ncl udes a nethod for generatjng an organic
116 ipbwmoniediyntha poividredelectindail b2 agd & eiched pnd/opsfrinmied with
In the illustrative exanple the silicon containing
i e Oy | . .
plas"%hﬁnﬁes%t%%?w'&?%{f@@%rthé?ﬁ%és%. o o Bima St DA apacitively
photoresi st | ayer, a second internedi ate |ayer, .
coupletireatt@sGanales be aspd Silohc%rf??PtB@rWh@F%]g?@ cr @;ﬁ‘fi‘a&ye@)fm both
exanple and not of limtation, the photoresist |ayer

lectt & SPMeGiuaAD o §iHE Bichsrehdier tah eoesincl
elec 8}36%5% nm phot oresiqgiﬁfdf}’?%l?n t he Shie%I e§/ eéowgi'pbgny. @_?_ﬁgm(ﬁiy

illustrati ' [ i
owneddHgoPatens s Gl ool s SPF e Sehds ek ek YEict by
), Silicon Oxynitride (Si ON), and any ot her such

refer&ldel cONn and oxygen containing materials. The cap |ayer
provi des protection to the OSG | ayer during the

AR ok U675 BB B et

CORAL(tm from Novel | us Systenms of San Jose,
react6al refared @, asandudiveBkcoupled plasma reactor, an electron-cyclotron
resonance (ECR) plasma reactor, a helicon plasma reactor, or the like. Such plasma
reactors typically have energy sources which use RF energy, microwave energy,
magnetic fields, etc. to produce a medium to high density plasma. For instance, ahigh
density plasma could be produced in a Transformer Coupled Plasma etch reactor
available from Lam Research Corporation which is also called an inductively coupled
plasma reactor.

Referring to FIG. 2 there is shown a flowchart for stripping a photoresist in a

via first dual damascene process. The stripping process includes a method for

generating an organic plug within a silicon containing dielectric material. Inthe

illustrative example the silicon containing dielectric material is an OSG layer. The
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DI AMOND(t m) from Applied Materials of Santa O ara,
California, or any other such OSG nmateri al s.

w@dasossn@l |y, it shall be appreciated by thoseCEkB100€w32790
in the art that the ()SG material nay al so be a porous

mat erl npl e, and not of
111“%#&@(? g%i“"tt"i?emﬁ ﬁfsﬁfs éng@ Ryhﬂtar%k&alaéfebfa sgeend er
than 30% The illustrative fourth barrier layer is

intermepiztethyef, astird O8Grlagsr, bRd 8foath bafidi b0 'B}nizvhfl ofiexample
(S| N ), silicon carbide (SiC), or any ot’her suc

sed ,mat.eri al he barrier pvid
and3joo§ SPnBRRE g GlpBisisy FhRn S BhotEmis FRoBhial sudivas the 193 nm
FIG 2 describes the nethod 200 for performng a via
photoresist et 248 smpleasish fohi the $hipley Comphmhethe ihdtratiee second
| C structure where the second internedi ate layer is a

: t he .net;hod
RS B SN 0t WS o
via. The nethod is initiated at process bl ock 202
(Sl@:ﬁ wHicon @naitrdesSiQd)uand ary piher sudnsiticomandexygen containing
illustrative reactor 100. The Page 91 C structure

mateAglsudaR @p\lhf’ergﬁb{fﬁfeﬁ‘ ?%t@@t@é@f&ﬁfe%Sﬁq}{%r duff@Sfie reworking of

skilled in the t sha appreci ate t h
ner ation of fterned via or trench presunes
the ggﬂﬁs?r%?ﬁf Grh ér%ﬁﬁg éﬁiﬁfeﬁ dyARHNG der grd mawsinclude materials such
photoresist layer. As is well known in the art,
as (HORAGI™ frarg Vel lussistemd bOBAn $64eS Cali¥&mid) %h@ 'B?LA@K

that is baked and exposed to a control | ed l'i ght

UG B A AEAREA O SR b AL Sb3) oy o such

etched into the second cap layer, and the third OSG
OSG awyaderials. Additionally, it shall be appreciated by those skilled in the art that the
OSG material may also be a porous OSG (pOSG) material. By way of example and
not of limitation, the pOSG may have a void space of greater than 30%. The
illustrative fourth barrier layer is composed of such batrier materials as silicon nitride
(Si3Ny), silicon carbide (SiC), or any other such silicon based material. The barrier
layer provides protection from copper diffusion.

The flowchart in FIG. 2 describes the method 200 for performing a via first

etch sequence in which a via is etched into the IC structure where the second
intermediate layer is a cap layer. As previously mentioned, the method includes the

generation of an organic plug to protect the via. The method is initiated at process

block 202 in which the IC structure is positioned in the illustrative reactor 100. The
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By way of exanple and not of limtation, the viais
etched up to the barrier layer. At block 206, NOis

w@oaasn3goo6 t he reacti on chanber and a pl asma i SPCT/US2004/032790
generated. At block 208, the plasma strips the

photoresist fromthe IC structure and_generates, a
IC styagturq inslugles grda pettemsdiphotoresishignerd Bhosgekiligs in tha art shall
nmore detail ed di scussi on about the method for

appreéiatePBhitthe! Je e RTINS RS paiterhsd PlacoH tﬁcﬁféh&ﬁeﬁﬁﬁe@@i@l&ting the
applicationtitled "A N TROUS OXI DE STRI PPI NG P SS

FOR ORGANCSI LI CAT SS'. ich is. bei filed
photg BRIt o e BLP R OZRsAYEn ASis R LB VREB Mt e
by reference. The nethod then generates an organic

photplittgkaphyt lses i laght Foasitive photorgdistghatss baked and pxposedito a
via faceting and to preserve the barrier |ayer during

con i FNGPy 5 P G5 RUTA Bl Pl i s

material using an organic spin-on techni que. By way of
pattewanpl e and not of [imtation, the organic material is
a bottomantireflective coating (BARC). Alternatively,

th . i ; L .
AR SRAS: TRLED A PO AR A PSR i 8k O8G lyer.
desi@%ned to absorb |jight. Page 10At bl ock 21{% NQis

By wiasiod exampireand nokel imitpdondhe vig iskiehadsimtp hgdarrier layer. At

illustrative process paraneters described bel ow. At

block! 0BK NG s died b PdRsction ERANBErZRM Apsinags M. Atblock
organi¢c material is etched back to produce the desired

208, (b rring e Bhofiimest i<t TRl sPRFtut ol grereisae volatle by-

either equal to the desired trench height, or exceeds
produtesilgsay edbbn divxidd 6COhY. . ATherepletriled discussion about the method
for stripping the photoresist is provided in the patent application titled “A NITROUS
OXIDE STRIPPING PROCESS FOR ORGANOSILICATE GLASS” which is being
filed concurrently herewith and which is hereby incorporated by reference.

The method then generates an organic plug for the via. The organic plug is
used to prevent via faceting and to preserve the barrier layer during the trench etch
process. At process block 210, the organic plug is generated by applying an organic
material using an organic spin-on technique. By way of example and not of limitation,
the organic material is a bottom antireflective coating (BARC). Alternatively, the

organic material may be an antireflective coating (ARC). The illustrative organic

BARC and ARC is designed to absorb light.
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hei ght needs to be of sufficient height to prevent

fence formation and to prevent via faceting. It shall
wheoosppseci at ed by those skilled in the art har€TyS100€032790

benefit of this disclosure that, although the

illustrative exanpl e describes generatl ng an organic

pl Y blpek2h21NeO @B@idealyt@rthe tlistustiameactol LY vsing e illustrative

generated in other well-known silicon containing

proé@s? E%‘iﬁé‘c 'F?és@ﬂb@d BeloWe A PSRk '2'1@01‘]16‘:&*1% g?? i e?Le%i)zed and the

rinat e ['1cate gl ass FSG and
silicon cont a| ni ng di_el ect éerl Furthernpre,
BARGorgapicimaterial Prchadvagk \FP REodure theflesired coreanicalug”. By
di sclosure will appreciate that the illustrative

wayl o¥t Xafisle ah@ noapf ligdetiohstheWrgheid pltetad @ pﬁfdg Ré&iEhiv@hYis either
generate the organl c pI ug. In a rather broa

R e I i

nmlforr, at power ranges of O to 1000Wfor RF power, and
hei gt nhed3 ol tenof suffisient h&ight tpe@cnetence Ifmrmaticmsalmuoqﬁdvent via
enbodi ment having a RF source configured to supply RF
faceqﬁger at 27 MHz and 2 MHz or nore, the range for the
pr&tessi ng paraneters nay be practiced at operating
pressures of 50 - 600 nmTlorr, at 50 - 200 Wfor 27 M
RF Ipshedl be apprsciatedigothese skilled npghermt bagimgdhe benefitcofithis

N Oflowrates of 150 - 1000 seem In an even | ess

dlsc%s%?éjt}ﬁiﬂbﬁﬁid%ﬂtthé MRisilative Bgé ?ﬁe 4G cAbédfe gar Tutt ﬂ‘ﬁ‘%rﬁlg o%amc plug

substrate range for processi ng

ract i eda operati ressures of 10
Wit}m‘réﬁ ngg%p{]g %n be generated in other Well known silicon

containing dielectric materials such as silicon dioxide (SiO,), fluorinated silicate glass
(FSG), and other such silicon containing dielectric materials. Furthermore, those
skilled in the art having the benefit of this disclosure will appreciate that the
illustrative intermediate cap layer is not required to effectively generate the organic
plug.

In a rather broad embodiment, the range for the processing parameters may be
practiced at operating pressures of 10 — 1000 mTorr, at power ranges of 0 to 1000 W
for RF power, and at N,O flow rates of 50 — 2000 sccm. In a less broad embodiment
having a RF source configured to supply RF power at 27 MHz and 2 MHz or more,
the range for the processing parameters may be practiced at operating pressures of 50

— 600 mTorr, at 50 — 200 W for 27 MHz RF power, at 50 — 200 W for 2 MHz RF
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MHz RF power, at 100 - 150Wfor 2 MHz RF power, and at
N Oflowrates of 100 - 500 seem Additionally, an
WO p@si3s9ec nay be used as a diluent for each oOPCT/H82004/032790
enbodi nments descri bed. By way of exanple and not of
limtation, the inert gas may include noble gases such
povas, dndyatiN,GiflovurateNeDHh50 Krippdesocmardd aesen 188:ebroad etinbodiment
gas may be used to control the etch rate for the

that% ggﬁre?de ?JS&'?OO ﬁbﬂé:v% b%y%b%ra ftﬁ%fﬁ{ge tiﬁé rgggsr%g]lgi RAtameters

organl c. BARCwith illustrative system 100 |s shown in
mayrppeacticed Aeoparating prassires af d 00m Ixbid otr, ja 100+ 160 W for 27
organi c photoresist. However, those skilled in the art

MEBIRE hodRPIRA0ALE1 SOV o MmNt wet {J@xtv?f’ %nQ%Rﬁr&@Sﬂi‘omat%s of 100 —

woul d be sinilar to the strip ra toresi st

Tabl e 1 rat lve Process Paraneter For Strippi ng
>00Seg i /%d el dtvineH eas M b usRkass silperd fax packy abthe

Organic (mTorr) RF Power RF Power Flow Rate Ash Rate

embodiméks des@dtad. (By Wag')oﬂexaﬁg)lé aRd la@@oﬁﬁﬁnl%ﬁﬁﬁ the 108 1 gas may
100 100 300 3451 0 100 200 900 4655 100" 200

1ncluge négl% gases such as Argon, Helium, Neon, Krypton, and Xeon. The inert gas

may be used to control the etch rate for the organic plug.

A plurality of different process parameters for using N,O to etch back the
illustrative organic BARC with illustrative system 100 is shown in Table 1. The
organic ash rate in Table 1 is for an organic photoresist. However, those skilled in the
art shall appreciate that the illustrative BARC ash rate would be similar to the strip

rate for a photoresist.

Table 1. Illustrative Process Parameter
For Stripping Organic Compound with N,O

Run # Pressure 27 MHz 2 MHz N.O Organic

(mTorr) RF Power | RF Power | FlowRate Ash Rate

(W) (W) (scem) (A/min)
1 350 100 100 900 2960
2 100 100 100 300 3451
3 100 100 200 900 4655
4 100 200 100 900 4857
5 225 150 150 600 5628
6 350 200 100 300 5779
7 350 100 200 300 6091
8 100 200 200 300 6735
9 350 200 200 900 7895
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5 225 150 150 600 5628 6 350 200 100 300 5779 7 350
100 200 300 6091 8 100 200 200 300 6735 9 350 200 200
wWO®5/H3PB6 Page 121 n Table 1 the process par aneP€r/551004/032790
a nunber of different "runs" are shown. The runs were
performed on a 200 mnmwafer at 20 C. During each run
In Tabde pyths puoesss pavaenetarsdfola@uinhmew of @i erene “‘@ns v ateechown. The
The resulting organic ash strip rate is shown at the

o et o8l Bl 2, PR B B

ratios for the illustrative gas m xture of Table 1 nmay
povainand NAR femdiatgarzradjheted.y e ofsubtins oraaicishctdphate, is shown at
the substrate size, and other such variables that are

L4 those skilled in the art. Furthernore,
theY@' Qﬁ?%bﬁeglbe appreci ated by those of ordinary

skill in the art that the selection of tenperatures,
poieshalbheapprapiataskley those skillsd ingaiatt thasithe opGinabflomerates and

present invention can vary widely and that those

ratlm'tﬁé AfhsB@aFiOb ZafhfxBird 8f %bl’éa])/nfé cﬁéﬁ%@h?etﬁﬁ% Bl?'fhe]; type of

as a limtation. For purposes of por t
ative enerallyd |rablet

plasiineleh STRERCRIS FERNGS e S GhA Bistiigrop asiibagmrayell known
The I ower ash rates permt greater cont rol of the plug

to tihseghilled in thbart. Huigieraiokedt sliodiaBa bppicbRitd B@those of

ordinary skill in the art that the selection of temperatures, power level, and gas

pressures used in practicing the present invention can vary widely and that those

specified herein are give by way of example, and not as a limitation.

For purposes of removing a portion of the illustrative BARC, it is generally
desirable to achieve low ash rates for the stripping of the BARC. The lower ash rates
permit greater control of the plug height. In the illustrative embodiment, the plug
height is controlled so that the plug height is below the OSG/intermediate layer
interface. Thus, unlike the photoresist etch rate process, the etch back process
typically has lower strip rates than those corresponding to the photoresist stripping
process. There is a high selectivity between the organic plug material layer and the
second cap layer.

At block 216, another photoresist layer is applied. The photoresist is patterned

for the trench etch sequence. The method then proceeds to block 218 in which a
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hei ght is controlled so that the plug height is bel ow
the OSG internedi ate | ayer interface. Thus, unlike the
wWQ@bwsoseé st etch rate process, the etch back PeDUSHS4/032790
typically has lower strip rates than those
correspondi ng to the photoresist stripping process.
trenghdg @tCBgd iR i%b% secondcap ey apdithe ghird E?%Cb?eygm Atplegk 220, N,O
material | ayer and the second cap |ayer. At block 216,
is agdiftapplie®@N AL O 312, HRYRLOI i§ eAbRizRPandHhe d? Qﬁierpﬁs%' 8td the
?ag pg?ter ned for the trE]%ch etg]% sequence. ?he method
hen proceed o bl ock 8 |n.which.a Page 13trench is
pholgtgnistay e oLt iludii obhe NAOHr aBmict mad Engizivedaecording to
| ayer. At block 220, N Ois again applied. At block
the pitesd parahiefrs slesuribediinehle pawnt hsplivaganiidentifig @ndle parent
phot oresi st |ayer are both renoved. The N Ois applied

app R B FRPEROLS ORIE SRIFPRTCTRABIRTAOR, « ne

patent application titled "A NI TROUS OXI DE STRI PPI NG
OREROIBSH. BRELASS! 1wigah s BringSiledveonturientlychergwithland which

concurrently herewith and which is hereby incorporated

ishﬁ)ég;glﬁﬁrg%@edﬁﬁkq%fe&leg_ to Table 2, there is shown the

process being conpared to a variety of other
gases that may be used during the etch back process.
By RedStriste toxkahie 8, thete sathowm theM1Qistriprprocess bing eompared to a
gases or gas m xtures include amonia (NH ), oxygen (O

varibty GRétheNgaseh AR BOHsdWaidgemhe(dtt batR paRSsdl By WaS-of

Ddring thé conparison of the gasses a Fouri er

nsformlntrared (FTI spect r ophot onet er, )
?e and not ofnllmltatlon,(tﬁe other g%ses or gas mixtures 1néliﬁae ammonia

exar-lr-ﬁa
(NHj;), oxygen (O,), and the nitrogen and hydrogen (N,/ H,) gas mixture. During the
comparison of the gasses a Fourier Transform Infrared (FTIR) spectrophotometer was
used to detect changes in an illustrative OSG material. For the comparison, a blanket
CORAL™ wafer was used as the illustrative OSG material. During the experiment,
the CORAL™ wafer was exposed to different gasses to determine changes in the ratio

of the Si-C peak to the SiO peak. The Si-C and SiO peaks indicate changes to the

OSG material.
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used to detect changes in an illustrative OSG

material. For the conparison, a blanket CORAL(tm waf er
wWoR®s038906 as the illustrative OSG material. DupPCTyS100€032790

experinment, the CORAL(tm wafer was exposed to _

different gasses to determ ne changes in the ratio of

the Si-C peak to the Si O peak. The Si-C and Si O peaks

i ndi cat e changéable®.t Con(B®ismt ef VakiouBdgasei4Tabl e 2.

Conparison of Various Gases Gas Fl ow Rate Pressure 2

MHz 2 MHz Strlp Rate Change in Mxture (seem (mTorr)

ci (AN (A\AY Datio N )
g% 350 g@ 0 ? %ﬂl{es /Zzhm?;oo\%%ﬁé%o ogtlsinitﬂtg. gohange in
Magtuno o 1000 Tosp5| RFPewer | RIODowsr ) 4&6m#)0 | SiC/SiO
400 4150 5.0% 600 (H ) Tabl gW) shows (tWpt the N O Ratio

KNesul tis |90(§he I ovvg b changgdon the bl(fd Si () r%t7|79 1.8%

S 1 f o5t AA

NEL oo LU”LSD@‘ “'3592',1'.6 g ?.‘ﬁp' S AN n 2.5%
Qat e ils C&Qar dbl e388 the N20&ri b rak®, howel@®95N O 4.1%

D

Nt Hi ppi 9900 @es)at es 4%0t h 5i grigdi cant | yagoower pawsp |  5.0%

demands 6()5‘"{‘13[ j\ll- stri ppi ng. Additionally, N|O stripping

may avor o the particte generationassoctated—wth—NH

stri ppi ng.

Table 2 shows that the N,O results in the lowest change in the SiC/SiO ratio which
indicates that the OSG material is affected least by the N,O stripping. Notice that the
N,O strip rate is comparable to the NHj strip rate, however N,O stripping operates
with significantly lower power demands than NHj stripping. Additionally, N,O
stripping may avoid the particle generation associated with NHj stripping.
Furthermore as shown in Table 2, the N,O stripping process is a milder oxidant than
O, which results in less oxidation of the OSG material. Less oxidation of the OSG
material is desirable because oxidation raises the k value of the OSG materials.
Referring to FIG. 3A through FIG. 3H there is shown an isometric view of the
via etch and strip sequence of the flowchart in FIG. 2. Fig. 3A shows an isometric
view of the illustrative IC structure having a first organic photoresist 302, a second
intermediate cap layer 304, a third OSG layer 306, and a fourth barrier layer 308. As

described above, the illustrative IC structure is positioned in the illustrative reactor
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Furthernore as shown in Table 2, the N O stripping
process is a mlder oxidant than O which results in
wo eqs/oasonelat i on of the OSG material. Less oxi de€T/082004/032790
the OSG material is desirable because oxidation raises
the k value of the OSG materials. Referring to FIG 3A
100: Hrl6u gl shasys the illustratives] G siwgturerafigrqreeforining tlewiaffirst etch in
the via etch and strip sequence of the flowhart in
profds$204-witdr8 thSHiS5E @endSRfBie! F&'l(f ¥a? fagfep 804 and the third
IlTustrative | structure having a tirst “organic
otoresi st 302, a second internediate cap |ayer 304,
Oséqﬂ}‘ﬁrr-?’d)éosG | ayer 306, and a fourth barrier |ayer 308.

As gle_scri begl above_, the ill _ustrative | C structure is
PoghtHIONSE iherd feshiohrlihleliBhdtMRivedaCtAictiiR it DhORe added the
FIG 3B shows the illustrative IC structure after

N figrgpfictes MiEadbpive 6 Bhnaredy Trigeiddbamanacenats. The
third OSG | ayer 306. In FIG 3C there is shown the

remiaiding ICatiuetire hatideschaeren/af ties vikiblée ogp &ded04 had kliowa 310.
process 206, and stripping the photoresist |ayer 302

| o CERRERTHIE i e SR Al FEuCAhee 4 accing an

Referring to FIG 3D there is shown the illustrative
orgamic smatedalusueh as tAR&IH! has descibgdm provesebloak 24 0cin&4G. 3E, an
BARC 2 as described in process block 210. In FIG 3E,

i £ j % s h i, ot | ;
oreBllc MAESLE USSR WO IR B 14 Tgered by
et chi n& back the qrganic plug 4 as described in bl ock

applying Rl Hididrn 2iching haek the @ganictpdug 814 s desarhediis block 212
shown after adding a |ayer of

and block 214. In FIG. 3F, the IC structure is shown after adding a layer of

photoresist 316 as described in block 216. The photoresist 316 is patterned for trench

etching.

The trench 318 is then etched as shown in FIG. 3G according to the trench etch
process 218. The trench 318 is etched into the second cap layer and the third OSG
layer. The organic plug 314 prevents the faceting of the via 310. At FIG. 3H, the IC
structure is shown after stripping the photoresist and the organic plug using the N,O
strip process described in block 220 and block 222. Note, that the ash rate during the
removal of the organic plug does not have to be as controlled as the ash rate during the

etch back process. By way of example and not of limitation, control is established by

having lower etch rate.
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photoresi st 6 as described in block 216. The
photoresist 6 is patterned for trench etching. The
WO e@so88986 i s t hen etched as shown in FIG 3G aPCDUS8:004032790
to the trench etch process 218. The trench is etched
into the second cap Iayer and the third OSG | ayer. The
or duaiering tef L. gribernisshowa & Hewchag for a mathed af gipping a
At FIG 3H, the IC structure is shown after stripping
photd8siphiat Lires¢ S firsd Adal d'tﬁn&*c@ﬁ@ Bfod%él 9THE Eﬁgtotr&ﬁstsii ﬁblfhed to an
process described in block 220 and 222. Not
that the ash rate_during the renoval of t.he organlc
IC shruggrrg daat Rstudpnyidicen cpptaayng gt Sl peiPIcanatgsial HEE R QSE layer.
during the etch back process. By way of exanple and

Theritiustedtive TG b@tétare inehudes a! ﬁﬁsﬁo@hﬁ%ﬂcﬁbﬁildﬂk}&ﬁ\d f@ond
| oner etch rate. PageReferrlngto G 4 there is

. flo I r,._a_mnet tri .
intefE A Sley o 4R Q9 Grfrr FrLE Yot BB TN Thesbeteresist layer
The photoresist is applied to an I C structure that
is an ncgande pheforésisiras clestrébad atgpvei dlhecilustratinet sacioad iisemhediate
as an OSG layer. The illustrative IC structure

oI G P LA k& 05 i

barrier |ayer. The hot or esi st % IS an organic
(SisDhbtientalins pitside (&N, tﬁé@luabmx@def &N), lor @étqoatqavd@de (SiC). The
second internediate |layer is a hardmask | ayer conposed

hardthadUs At NBsd ifBbsd blhTa ?%eg%‘r 'b'e@éiiberthé ﬁc%ﬁubt%% & MiRctly

nitride (TaN), tltanlumnlt or silicon
carbid drrask mat er s use
expet’redam&ﬁ@é%ﬁém 1%309@%%%% bPacik qﬁc@hqtoresm The

third layer is an OSG layer such as CORAL™, and BLACK DIAMOND™ or any

other such silicon containing dielectric material. Additionally, the OSG material may
also be a porous OSG (pOSG) material as described above. The illustrative fourth
barrier layer is composed of such barrier materials as silicon nitride (SisNjy), or silicon
carbide (SiC) as described above.

The flowchart in FIG. 4 describes the method 400 for performing a trench etch
in the illustrative structure having an intermediate hardmask layer. The method is
initiated at process block 402 in which the illustrative IC structure having a trench
patterned into the photoresist layer is positioned in the illustrative reactor 100. The
method then proceeds to process step 404 in which a trench is etched into the second

intermediate hardmask layer.
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exposed to plasma during the etching process w thout

the benefit of a photoresist. The third |layer is an
W@3Bshagpes such as CORAL(tn), and BLACK DI AMONBT/IHIHn4/032790

any other such silicon containing dielectric material.

Addj tional ly, the O5G material may al so be a porous .

Os@&{(pFeeess t%iﬁ?léfw@l NzQ 1yeddad tocthie agrstion chimber and a plasma is

illustrative fourth barrier | ayer is Céorrposed of such
enbaitéd. ETheBh&htias parindiels £R Thdidaid ¥ o M@ore@fst are similar t
s silicon cafr)bi deg?Si C) as descri bed abgvg. 400ef ‘ 0
| owchart in Fl 4 descri.bes the netho or
th"%e ?S?ﬁ?%b%"err Rlasa SRS ﬁmv%qwre&lﬁfr Bem/idestingerenad
havi ng an internedi ate hardmask | ayer. The nmethod is

genérakesi caveldtibt byp prkess sidhoakCA2 ThereMsiactiigh Relectivity between the
illustrative IC structure having a trench patterhed

' j st | r.is sitio in the ) .
first il Role Sy R EAEHect B Shudriadhad s 2 GHoRe b durs is ¢ hign
process step 404 in which a trench is etched into the
seleg@vign betvwacarthe dirstiphobencsistyet aydthe tRard ©IGAbydr ocess

bl ock 406, N Ois added to the reaction chanber and a

I i 1.Ng: ters,for t
PSR S R ap BB PGP PN S 1

| bed ab . Th | asma strips the photoresis
strufifii | e YhamRUameS ah Pyge cpatteentiforoiabihingyA pbloduel 0, a via

such as CO. There is a high selectivity between the

e : e ) | ’
i e b A

o B i T DS e s L et
added to the I1C

used for via etching are dependent on a variety of parameters such as the type of

hardmask material, and OSG materials.

At block 412, N,O is again applied to illustrative system 100 using the process
parameters that are described above. The plasma is then formed when the N,O is
energized and the via patterned photoresist layer is then stripped with the N,O plasma.

The method then proceeds to generate an organic plug for the via. At block
414, the organic plug is generated by first applying an organic material such as BARC
or ARC as described above. At block 416, N,O is used to etch back the BARC or
ARC to produce the desired organic plug as described above.

At block 418, the previously etched trench pattern in the hardmask layer is used

to trench etch the third OSG layer. As previously noted, the gases and process
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structure. This other photoresist layer is patterned
for via etching. At block 410, a via is then etched
WO p05/088986 second hardmask | ayer, and the thirdPCS8Gs2004/032790
| ayer. It shall be appreciated by ghose of ordlnar¥
iJl kn the art that the gases_an rocess paraneters
p ar%ﬁé%”’% fﬂr R‘?Fg’r@tl% fhegrench Qfglb é’i?d‘éf‘rnen@gnfam/wqhep@rambters as the IC
paraneters such as the type of hardnask material, and

struChite sutlens teshardinablk atkerfol 2andNOSGiHaRbalsD AR, S bidtk 420, a
illustrative system 100 using the process paraneters

. I bed . Th | asma i s then forned,
N B REEH LSRR i B S8 B B i
photoresist layer is then stripped with the NO

rempkakofithe Dgante phwgldodsamt frave ¢@ds at 0ogROBERhE R Msh rate during the
organic plug for the via. At block 414, the organic

R A T S

bl ock 416, N O is used to etch back the BARC or ARC to
havinedaties etdheratiediniegither gjeln beclppragesss descri bed above.
At block , the previously etched trench pattern in the

haREFEging BYEG. 15A Hﬁ@g%ﬁ e ?ﬂgﬁr@fs%owhear% iré'gg'geé% giga\éof the

| ayer. AS previously noted, gaseshand P
aneters for perfarmng the trench etch are _
tfeﬂé‘i ggﬁoﬁéﬁ‘t StER segeencsa0Rmsserbedin thedlavehart ick i et skighSA
as the hardmask material and OSG materials. Finally,

shows ahliggketfidGriew I tR: HLABERVE SCUHRILE hﬁ@fﬁ%vaeﬁf%g Brganic
organic plug. Note, that the ash rate duri-ng the

R AT TR TN .
process. By way of exanple and not of limtation,
506 caanit 2 Gouritsbasicabdyies H68. e first organic photoresist layer has a trench
510 patterned into the photoresist layer. As described above, the illustrative IC
structure is positioned in the illustrative reactor 100. FIG. 5B shows the illustrative IC
structure after performing the process 404 in which the trench 510 is etched into the
second hardmask layer 504.
In FIG. 5C there is shown the illustrative IC structure after having added the
N,O from process 406 to chamber 100. The N,O is converted to a plasma that strips
the photoresist layer 502 and leaves the trench etched hardmask layer 504.
Referring to FIG. 5D there is shown the illustrative IC structure after adding

another layer of photoresist 12 as described in process block 408. In FIG. 5E a via

514 is etched into the IC structure as described in block 410. FIG. 5F shows the IC
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having | ower etch rate during the etch back process.
Referring to FIG 5A through FIG 5J thereis shown an
WO s@ms89€ vi ew of the trench etch and strip SPCIYERINE4/032790
500 described in the flowmhart in FIG 4. Fig. shows
an isanmetric view of t (llustrative | C structure
SITUCIRTF A5 PerPERIng another i sBiet wimqvsythe pBowresisisddasd
i nternedi ate hardmask | ayer 504, a third OSG | ayer

destfibed mrisloak #eDrth barrier |ayer 508. The first organic
photoresi st |layer has a trench 510 patterned into the

phoor esi st l.ayer. As described above, the . .
1 T el e TS peirtplsa &Y G aaply g ansoranic material such as
illustrative reactor 100. FIG 5B shows the

BARI( 54 asdésceibed is biockt4ikde B¢ BC spracfuoe havigg theappleeBARC 516
404 in which the trench 0 is etched into the second

: I i §.shown . h

s VAT FAG: J° a1 ST ek b T A i e
from process 406 to chanber 100. The N Ois converted

deserabed ipl blepla 416 as usadrtomich haclpistBARS] §16 tayrmduse theadasired

| eaves the trench etched hardnmask | ayer 504. Referring

orghicphiz 558 MRENE. 5B tAE A lafiSe isfﬁéb%t &g#iﬁéﬁlg{cﬁelectric maigrial, i.e.

structure after adding anot her "Tayer or esl st

described in process block 408. In FIG 5E a via
0SG ayarelias basparenhisteind oahsdesieed Aepthesdssehesda hinck 418,
bl ock 410. FIG 5F shows the |IC Pagestructure after
Fingléy, FRIGIENghewe theresakinglC Sri@iRvRith ke 8BS ESICRLS 1D and via

as described in block 412. The organic plug is
5 142l %rr%tsﬁ%ng)icf StUCIUre s [g&(?tgte%lnbyo% S ylir(fg t et zr(B %has?rijacgescribed in

block 420 to remove the organic plug.

Although the description about contains many limitations in the specification,
these should not be construed as limiting the scope of the claims but as merely
providing illustrations of some of the presently preferred embodiments of this
invention. Many other embodiments will be apparent to those of skill in the art upon
reviewing the description. Thus, the scope of the invention should be determined by
the appended claims, along with the full scope of equivalents to which such claims are

entitled.
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BARC 516 as described in block 414. The IC structure

havi ng the applied BARC 516 is shown in FIG 5G 1In
WO-R@B5/554906 here is shown the | C structure afterPQEES2004/032790

described in block 416 is used to etch back the BARC

516 to produce the desire r ,c plug 518. At FIG

51, the illustrative silim@mai ning dielectric

material, i.e. OSG |ayer, has been trench etched to
Whahis daimiedeis: dept h as described in block 418. Finally,

FIG 5 shows the resulting IC structure with the

desir . ' The resulting LC ...
L o PR anb PO Serdbifthth S AaRofe WibinE el adiiesiding in an
. described in block 420 to renove the organic plug.
integratpd gypuit Erugawe havingarsibbaucontaimizg disleviny material, said method
limtations in the specification, these should not be
congftidihg:ued as limting the scope of the claims but as
nerely providing illustrations of some of the
pre egtl%?pqr,ef erred enbodi nents of this invention. _
MVarf{sBY VRS 9rapRis cpmnoupd te spisk 1 nstractureh said ayganic
skill in the art upon review ng the description. Thus,

conipuangconeigated fReodcippRAIIOa 2R W Sirfige @k SICned by the
appended clains, along with the full scope of

equj_val ent 0 which such, cJ ai are entitled. Page
20&%?%@’ vf?&%‘“%gsa H%%uﬁé’éflqes&dﬁg%mﬁ’o%r 6torgener at i ng
an organic plug within a via, said via residing in an

i nttbigdlyt genanting atplasniaistsaidrdagtorngnd@ silicon
containing dielectric material, said nethod

fourthly, removing a portion of said organic compound so that said organic

plug occupies said via.

2. The method of claim 1 wherein said organic compound is an antireflective
coating (ARC).
3. The method of claim 1 wherein said organic compound is a bottom

antireflective coating (BARC).

4, The method of claim 1 further comprising generating a gas mixture by mixing a

diluent with said N,Ogas, and applying said gas mixture to said reactor.
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conprising: firstly, applying an organic conpound to

said I C structure, said organic conpound configured to
woec@apysds@i d via and a surface of said I C secheUg2004/032790

feeding a nitrous oxide (N O gas into a reactor;

t hifdly, neratin | asma. i.g sai.d reactor; and
5. foﬁ#ﬁh%%e?@?%gé"a]b%ﬂq@ﬁdéifu%lgilﬂaé]log 228 conpound
so that said organic plug occupies said via. 2. The

met hod of claim 1l wherein said organic conpound is an
antireflective coating (ARC). 3. The nmethod of claiml

6. aniiteRp AR /RN SR meh Rl cebPhsinesridamganic plug s

1 further conprising generating a gas m xture by
apphied idnging odielaferpluvilith of ateps Weoaned dnringpplual demasicthe process.
gas mxture to said reactor. Page 215. The net hod of
claim4 wherein said diluent is a noble gas. 6. The
met hod of claim 1 wherein said nmethod for generating

sai.d organic plug is applied during one of a plurality
7. of ﬂl@éﬁ@thﬁérqf?ﬁlml Fihareig saidisiticon apmtaining digledtss snaterial is
The nmethod of claim 1l wherein said silicon containing

seledicd! festard grdg?t&)hisﬁ‘cing Df V8RR Akald Q?%O%%(?SGz,ﬁilli%ogndioxide (Si0y),

consi sting organosilicate glass™
ana 30 Sk o @34rblagor nated siTeate glass (Fsq).

8. A method for generating an organic plug within a via, said via residing in an
integrated circuit structure having a first photoresist layer, a second intermediate layer,
and a third silicon containing dielectric layer, said method comprising:

firstly, applying an organic compound to said IC structure, said organic
compound configured to occupy said via and a surface of said IC;

secondly, feeding a nitrous oxide (N,O) gas into a reactor;

thirdly, generating a plasma is said reactor; and

fourthly, removing a portion of said organic compound to generate said organic

plug within said via.

9. The method of claim 8 wherein said organic compound is an antireflective

coating (ARC).
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8. A nethod for generating an organic plug within a
via, said via residing in an integrated circuit

W@ Re0aosswe having a first photoresist |ayer, aPGHUSIUA4/032790
i ntermediate layer, and a third silicon containing

ectri.c aid method conprising: firstly,
ﬁ h,ﬂﬁf 5 @ g@mmaadd PEZABEG ePIPOWNd st batlom
sald organlc conpound configured to occupy said via
antiseflleaivewoheing (BARE).d |1 C; secondly, feeding a nitrous
oxide (N O gas into a reactor; thirdly, generating a
plasma is said reactor; and fourthly renovi ng a
portion of said organic conmpound to generate said
organic plug within said via. 9. The nethod of claim8
11. whelle metmiddbimlgan? cuthemamnstisisg genaating afdseelikie by mixing a
coating (ARC). Page2210. The nethod of claim8 wherein

r t fl.ective
diteft Sl ARENGOE TR0 Tnd 5818 O TRl i efiihatS:.
conpri sing generating a gas m xture by m xing a
diluent with said N Ogas, and applying said gas

m xture to said reactor. 12. The nethod of claim

12. Wherg) eidbréiditent wh%r nd QR GHiAT is 4AoblLs Mt hod of
claim8 wherein said or generating 3 d

organic plug is applled durlng one of a plurality of
steps perforned during a dual danascene process. 14.
The nmet hod of claim@8 wherein said silicon containing

13. di diteaheihodrEcliingd wherein said method for generating said organic plug is

applied during one of a plurality of steps performed during a dual damascene process.
14. The method of claim 8 wherein said silicon containing dielectric material is

selected from a group consisting of organosilicate glass (OSG), silicon dioxide (810,),

and fluorinated silicate glass (FSG).
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sel ected froma group consisting of organosilicate
glass (0OSG, silicon dioxide (SiC'), and fluorinated

W@ 200503896 gl ass (FSG) . Page2315. A nethod for PCT/US2004/032790
generating an organic plug within a via, said via

residing in an integrated circuit structure having a,
5.4 rétmﬁt%‘@fl EP%g?%ftraing& aR OrgaAniepievithing wiaisatbviagpsiding in an
and a third silicon containing dielectric |ayer, said

intepRated CircaitBtius tute halingSd fivst phERIiSidapet, A'#80AE intermediate layer,
conpound to said I C structure wherein said organic

' bot.t om. anti.refl ecti. [ BARC) ,
and S TRRE et cCnB DB EEU P Bt et ] e G,
and a surface of said IC, secondly, feeding a nitrous

oxi fiestlyNagPly p@sani oganic camaodunid; totshid 1T ytrugeire velidrdim said organic
plasma is said reactor; and fourthly, renoving a

' ' s u generate said
corBRR oftorith ApfifeiRilifig SO BBA KT ESHE  HinErpmppd
16 further conprising generating a gas m xture by
congigurerhtopoaiupyesnid viatandsasutfage Ofasid l&hd appl yi ng sai d
gas mxture to said reactor. 17. The method of claim

16 in ' ' (PN E : .he net hod
of RPEAEyDIAI: FhItAR olide AUTILE 18P bl 0%, T

rmtgrigll is selected froma_group consisting of

or daHdY. eeagratingagalasmesigaid sactaroandi oxi de (Si0 ),

and fluorinated silicate glass (FSG. Page24. The

metfoaethbf, réhavingMpétion civafll SRRSO BEES Béhdidte said organic

sai d organic plug

plug within said via.

16.  The method of claim 16 further comprising generating a gas mixture by mixing

a diluent with said N,Ogas, and applying said gas mixture to said reactor.
17.  The method of claim 16 wherein said diluent is a noble gas.
18.  The method of claim 16 wherein said silicon containing dielectric material is

selected from a group consisting of organosilicate glass (OSG), silicon dioxide (Si0y),

and fluorinated silicate glass (FSG).
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is applied during one of a plurality of steps
perfornmed during a dual damascene process. Page 25
WO 2005/038906 PCT/US2004/032790

19. The method of claim 18 wherein said method for generating said organic plug
is applied during one of a plurality of steps performed during a dual damascene

process.
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