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5 10 AN ETCH BACK PROCESS USI NG NI TROUS OXI DE 15
RELATED APPPLI CATI ONS Thi s patent application is
related to commonly assigned U S. patent application
Ser. No. 10/680,895 (Attorney Docket:.1052) entitled A
NI TROUS OXI DE STRI PPI NG PROCESS FOR ORGANCSI LI CATE
GLASS, by Rao Annapragada et 20 al., filed
concurrently herewith and incorporated herein by
reference. BACKGROUND 25 Field of Invention The
present invention relates to sem conductor

manuf acturing. More particularly, the invention
relates to the generation of an organic plug for an IC
structure. 30 Description of Related Art In

sem conductor integrated circuit (1C) fabrication,

devi ces such as conponent transistors are forned on a
sem conduct or wafer substrate that is typically made
of silicon. During the fabrication process, various

materials are depoaiN gireH BACRIPRGECHIS erent | ayers

in order to build a | , conductive
| ayers may i ncl udetm%ﬁ@%qgﬁ 1]1¥on l i nes,
polysilicon transistor gates and the like which are

i nsul ated fromone another with dielectric material s.
The dielectric materi als have

RELATED APPPLICATIONS

This patent application is related to commonly assigned U.S. patent application

Ser. No. 10/680,895 (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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been formed fromsilicon dioxide, SiQ2, to insulate

conductive lines on various |ayers 5 of )

sem conductor §tructure. As seniconductor ¢ircuits

beconme faster and nore conpact, operating frequencies

i ncrease and the di stances between the conductive

lines within the sem conduct or device decrease. This
diiffetant thyerssin andérric beild adlesieadIC.oTypicallip icondpotiap dayeramay

to the circuit, which has the drawback of slow ng the
inShie @aﬂtaﬁed Rletdl32xtRA Tl HIFdiREori84issPor 1%%@.%&%@ liké Wwhich

econe I nportant to Use dielectric | ayers that

ar, e |l e of effecti.vel.y. ipnsul ati. nductive |ine

ac R G e el st TRAebag i SRS s have
general, the coupling capacitance in an integrated _

beén fouined fronusilicon dipxids; Sy to nsulate eonduetivi kiascany vagious layers
constant, k, of the material used to formthe

ofdi Rinfisdrdustor sAuGhfe. AS sdiRicBAd R Ercuith Bedtin®d &tk iafid more

| ayers in prior art integrated circuits have 15

tradjtionally been.farned of Si [ .
oot opPREng Fedigiicsponindihg disglies BerdRtn e conduggive
_the increasing line densities and operating |
lirfes axithim thessmigondyetor dovige deercasge ilisintrodpegseas ippreased level of

| ayers fornmed of SiO2 may not effectively insulate

couf Bng edpabitdricé Qo thd EifcuitQ whitsh Igxstthe Hrawbadk b€ Slowin@ i@ ¢heration
i ncreased coupling capacitance levels. 20 One

rticul terial ~th I S:.hej - .
of a0 Rlno Gich Todfinele it Wl PlediiE inieait it cilootric
lowk material that can be deposited either by spin-on
laysrs thotaremapeble ofeffactively insulatipg cenductizelipes agaiest syehyes
from2.6 to 2.8. Porous OSG (p0OSG can also be used
indredsingououplinpRhpacifahedss. Typically, porous materials

such as pOSG are

In general, the coupling capacitanbe in an integrated circuit is directly

: proportional to the dielectric constant, k, of the material used to form the dielectric

layers. As noted above, the dielectric lajers 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~gdesired pore
structure. 5 Typically, lowk nmaterials are
incorporated into I C fabrication using a copper_  dual

- damascene process. A dual damascene structure enpl oys

v e Br SRR e RSTGR 26 BERCRolRl 03 F5050) cn
metallized to formthe interconnect wirin The two

alwelbe-usadfor 1ok applicatsersn & ypidadyeporangma rsuch as pOSG are
a-via flrst sequence and a trench first sequence. 10

@l A m ARSRMENGIHIPESRESIRed dvifortiien Sl sdivest
ot ect I?acetl ng and fence formation. To

protect the. via fr hese probl ens, an organic plug
PF§" 5&” eﬂﬁéﬂ?ﬁﬁ%@@ f- generating the organic plug
should have little or no effect on an IC structure.
ThusTypicallya how-& materials areincarionefed intofc fabrigation using a copper:
material, the generation of the organic plug should

dg%vl\t/%ﬂgbééﬂe%r@éwi‘ 0 AefihR FanfbcdnBrtlbitrd @Mploys b cfohigy process that

A nmet hod for generating an organic plug

ey B SRR O TH S PAR A o o

based dielectric material. Inthelllustratlve
teefoumpthe jnterfcenndchwirang. dBhe two wiellikmozem dual damasespe sehemes are
first photoresist 5 layer, a second internediate

réf@ﬁf@d to Anthvia firktiseguepice and aittench fiestgbqemcé.0SC) | ayer.

second internedi ate | ayer may include a cap | ayer

or har d & #om facetin;
o LI st B B Bk o fcein
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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conpound such as a bottom antireflective coating
(BARC) to the IC structure. The organic conpound
occupies the via. The nmethod then proceeds to feed a
nitrous oxide 10 (N20) gas into a reactor and
generates a plasma in the reactor. A significant
portion of the organic conpound is renoved | eaving

behi nd an organic plug to SWEMNARYe via. The process
of renmoving the organic conmpound is also referred to

as thg " back" .process,. -To: col [, &: -
The obdaihet FleheratBE AR Banis Bl Y8 AGRRYPY, Fhe via
result in controlled ash rates may be used. . ) i
maifies ipamintsgrated gircuis (EC)saeture having g stlicpadased diglesdric material.
used with the N20 gas to further achieve the desired

o G iuagt@ativmaﬂxgg@,%e vitd HEIdEB Y ReTO eResaickhving b f@st photoresist
same reactor used for etching and/or stripping the IC

A ENR R IR AR P TR

dual damascene process and trench-fast dual damascene
secasbntrmedipde Rygemsy incladd 2 cap layepect hardmasle layer.
provi ded a nethod for generating an organi c plug

Wi t Nithonethd fidierating thE i RGpILE i@mde@ta?ggﬂﬁﬂn organic

circuit structure having a on contain
dielectric material, .sajd.nmethod c I.Sing: first
cawpyn@ gulhascr batinme apdrlssive eertesi(BARC Kiorthe J{}rsgrlcué- The
said organic conmpound configured to occupy said via

ofghiacaiph@niocehipiaithe Via, Theanetiby thenhgrdiseds so fevdta nitrous oxide
oxi de (N20) gas Into a reactor; thirdly, generating a

B oy Bt S8 et b B2 N Bt oo
otr‘J lthlégorggxfig Fc):loglf)oﬁ::i (ijs re\rlriozted 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 NoO gas
that result in controlled ash rates may be used. Additionally, a diluent such as a noble gas
may ‘be_ uséd 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 Proccsscs.

Page 5



In a second aspect, there is provided a nethod for
generating an organic plug wwthin a via, said via
residing in an integrated circuit structure having a
first photoresist layer, a second internediate |ayer,

and a third silicon containing dielectric | ayer, said
ng an organic

hod Lsing:  fi
Ina ﬁghﬁgﬂ?ﬁﬁ e ifravifed §ifigtifé?% jos gegaraanq)?@ SFIARICCRIG YR a via, said

via rédiihg @4 BR OntedratedCrenl strkre/ haviRd'a. s"i'i:c%H rdcoﬁfé?niﬁé dﬁéd‘ﬂ'ic material,
I C, secondly, feeding a nitrous oxid N20) gas 1nto a

said methqds pomprisings figstly g aprlyiag i any oagapiCa@mpqugd tai shid d&cstorcture, said
orgarﬁ@gorfu%tfnﬁ%ﬁﬁ uFé?ﬂB\HcES a?sdéié’ Uil 413 rfﬁ@é g :%aﬁclﬁ g?;;gaeﬁandiy, feeding a

conpound enerate or gani & p ug w
nitrousi exide i(iN:é))t gasr intcagpreattort thindly, igengrating depjasmaet; teadll femctor; and

RS 5 S S Rt g oo s

via. first photoresi st |layer, a second internediate |ayer,
and a third silicon containing dielectric |ayer, said
met hod conprising: firstly, applying an organic

In a s@@d&?ﬁpéﬁﬂéci %e?@'isdprbﬁdé& rélﬁtbﬂfo@ Mih i%'reﬁin adrporgéﬂﬁgb R(S within a via,

COTTpOUﬂ is a bottomanti.ref ng Cc
said vig residiiggiamn intesngied Mcwbﬁtrwgmeeta:avm st pyiots)aesxist\iaiaer a second

BB 965 B P B A 5" S AR o

firstly, iaﬂpab'img dnsorgariicicorepaindr tp aiwlio‘ structuné, said ergani b Wr@ound configured
ound to generate said

f
to ool saif a3 3 Sufteek A T I SPREA feseinarh BlrcerpIdF (HeQoas o a
reactorf, Hﬁrdiﬁ@éhé@tg hlgiaserd At dai® r@d&&déﬁ@ﬁbﬁhlg reniRiry §§J%ﬂion of said

i nvention are shown in the acconpanyi ng draw ng
organigaepaeynd tegeneratej saichergpnic phigrwithivveaidigpar at us capabl e

of renoving a photoresist froman IC 5 structure

havi ng a photoresi st |layer and an OSG | ayer.
In a third aspect, there is provided 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 wherein said organic compound is a
*bottom antireﬂecting coating (BARC), 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 fo generate said organic plug within said via.

Y- |
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FIG 2 is a flowhart for stripping photoresist in a
via first dual Aarrascene process. FIG 3A_through
FIG 3His an isonetric view of the via etch and strip
sequence of the flowhart in FIG 2. 10 FIG 4 is a
flowchart for stripping photoresist in a trench first
dual danmascene process. FIG 5A through FIG 5His an
i sonetric viRRIBF DESCRIBTTONOFTH¥ID W;INCé%quence
of the flowhart in FIG 4. Page 6 DETAI LED
DESGRuETAEN dibddimichR! drané peséi ivdneidn @8 Stidviat indthe
reference is made to the acconpanying draw ngs, which
form ax@%rcé hereof and which is shown by specific

t T@Wbodi ments are described in
sufficient deta|I to enabl e those skilled in the art
t o pFEH ] is entHestiative apparatus gapable of remeying a phaioresiss éﬂ)m anlC
t hat ot her enbodi nents nmay be wutilized and that ;

sthidtuiethabitlg a pIRAbeaist Rk Aldeti OBGAkysthanges may be made
wi t hout epart| ng fromthe spirit and scope of the

clal The I { |

o B 2 8 feht it 09 BB Rle MOLHESE vl B dimf gacpascene

t he Ieadlng digit(s) of the reference nunbers in the
PIRCeR$r es correspond to the figure nunber, with the

exception 10 that identical .conponents which appear in

mul tFig. 8 A theelighSFIG. SH et isémeichyew lof tirevia etohedndrstrig e
nunbers. Referring to FIG 1 there is shown an

sdqhbAtR! drthé WEwokak ki@ 2.per form ng the

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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* uiged ol logics

etch back process with an I C structure having an OSG
| ayer. The illustrative systemis also configured to
perform hard maSk etching and diel ectric €thching. The
illustrative 15 systemis a parallel plate plasm
system 100 such as a 200 mm EXELAN HPT system -

avai |l abl e from Lam Research Corporation from Frenont,

California. Additi %BTMLEIPDESCIMI@N from Lam such
as the EXELAN 2300 seri es may al so be used. The )
102

R e e R S R

104 connected to an outlet in a wall of the

' draérggg% whiclofoemenpartheraaf, sad whichsisishowa dytspecifie epibadiments.

react or supplying gas fromgas supply 106. A nmedi-um

THessdrbodimamtEaredi clibeRnarhdient domil deenabRahose skillal in the art
dual frequency Page 7 arrangenent wherein RF energy

. BF i-S:
T o U5 BBl e T v e
Q8 is configured to sijppl RF power at 27 WMHz and
adplsctigel rhapecsipax ke made without
substrate 116 is supported by the powered el ectrode
ddpktimgfiomshe sgirie dndisabpe iof thia ¢ipiperl Thet followingdetailed description
generated by energizing the gasses into a plasma-

13%@1%: ql&%g bE RN ih 2 fhite &ay@' gﬂoté %ﬁeie%ﬁl Eﬁt@ggﬁm

such as reactors ere po’vver IS

B S B B ;AEQUE%D' o —

No. 6,090,304, the disclosure of which is hereby

thanidentixal edmpobnts whichrappessr.in hrlédplediguads are lidentified by the same

pl asma can be produced in various other types of

reP%r@:ﬁféﬁmxﬁlﬁ%:tors referred to as inductively coupl ed
pl asma reactor, an el ectron-cyclotron

Referring to FIG. 1 there is shown an illustrative syste:h 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 EXELAN 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 includes 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

Page 7
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resonance (ECR) plasma reactor, a helicon plasm

reactor, or the like. Such plasma reactors typically.
have ener gy sofirces whi ch use RF energy, m crowave

energy, magnetic fields, etc. to produce a nediumto

hi gh density plasma. For instance, a high 15 density

pl asma coul d, be_produced in a Transforner  Coupl ed
appanasent PRRrCILRE CoprEy dvemiRlb @y WS 1saRpRisstiliregh a matching
Corporation which is also called an inductively -

newiopk 10 toxd powered ebeztrode 1RRf The RsoueceFI08 is 2otfigured its supply
shovvn a flowhart for stripping a photoreS|st in a

v\fe'r 4637 ﬂ#ﬂdes M I 8&? Foucﬂ(feh RRlcASGde. A substrate

cess I nc erating an organic
within a silicon onta |eIe i C rraterla
lféﬂst prorfad bysthe Rew lﬂ@ng if PiCaTH ABHPESHPR
dielectric material is an OSGIayer The Page 8
plasma genexttied by eficrgizing ther gassesdhtodeslasmd stast (r)mhgacapacmvely
photoresi st |layer, a second internediate |layer, a

c&.ﬁb’lédjrem@'sl %}i Glso Befted shatsd RRabtBts wihdre REYSIwerdY sﬁi%ieer@fto both

exanpl e not of limtation, the photoresist

el SR i Bl iRendy BgRa e reqeior debribag ingommonly

Conpany. The illustrative second 5 internedi ate | ayer
w&l&a patent¥o. 09384 dhoiisclostwreadpwhich isrlica¢hy insorporated by

Silicon Dioxide (Si@), Silicon Oxynitride (SiQON),
refdtéhcany ot her such silicon and oxygen contai ni ng

materials. The cap | ayer provides protection to the

er. duri.n the r ewor Ki 0 . t he toresis
oy RSy eH, ieptala A B i dledd in (aouR RfeRgpes R plagma
materials such as C(PALTM from Novel |l us Systens of
remgors yolered Gang indnefively epaplel plarma me@tomm&mrom@mlotron
Applied Materials of Santa Clara, California, or any

restnagée (BOR) 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 2 medium to high density plasma. For instance, a high
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. In the

illustrative example the silicon containing dielectric material is an OSG layer. The

e,
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OSG materials. Additionally, it shall be appreciated
by those skilled in the art that the OSG material may
al so be a porouS~0OSG (pOSG) material. By Wy of
exanple and not of limtation, the pOSG may have a
voi d space of greater than 30% The illustrative
fourth barrier layer is conposed of such barrier

ilfaétaitive 1S setctiid incRidedh FiritdRgant&p ﬁ&b&m la gél* lai se@6hd

carbide (SiC), or any other such silicon based

e, barr yer es.protectjon fr
R e AR ORG 1l B T B 1) By g Rample
the nethod 200 for, performng a via first etch
apd aqbptlimitpfion, ﬂtqvfa)tweam layest is BB @rganiophateresist such as the 193 nm
structure where the second internediate |ayer is a

phetorésist e 24 Pamiptevoresist fomhé Shipds); Comparyet Tiadillustrative second
i ncludes the 20 generation of an organic plug to

ERRSEHR: K o ToF e O D1l B G6F pioiae
R SO B G %y@ﬁﬂengqpa%gﬁ}én‘zﬁs&zst&aammg

skilled in the art shall appreciate that the
mypterisist Thercapflayer pavvidespritection ¢o ther@S$G Bayer daring she reworking of
conpl eting the photolithography on the first
8$istIhycr 2YRE thJﬁPlagrér wehlosa qg@{ :ag% 2 ifélhde matenals such

photollthography uses [1ght sen ot or esl st

L GRS ROR oS SEEES ot g%e‘:&aé{‘q?;'sﬂai%éE%K

transfers the desired pattern. At block 204 a via is
DEAYHIND™ fiom AppBed Maderialp of Sgrea ClamdCalifordihj srcan@Sther such
| ayer. By way of exanple and not of limtation, the

OBGEmbterigk C ARMitithall9, it S8alPBE Apritbeih@Y By thd¥e skillecif tBOSxt that the

N20 is added to the reacti on chanber "and a plasma is
088 ﬁﬁ%ﬁgldmayA glsc? i)g 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 barrier materials as silicon nitride

(5i3Ny), 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 thé IC structure where the second
intermediate layer isa cap layer. As previously mentioned, the method includes the
generation of an organic plug to prdtect the via. The method is initiated at process

block 202 in which the IC structure is positioned in the illustrative reactor 100. The

e
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10 208, the plasma strips the photoresist fromthe IC
structure and gegerates a volatile by- preduct such as
carbon dioxide (COD). A nore detail ed discussion about
the method for stripping the photoresist is provided
in the patent application titled "A NIl TROUS OXI DE

TRl PPl NG SS FOR NOSI LI CATE GLASS'. whi ch i s
ciLFgture melisles 8,vaa pattamed Phlpresit Mydh e eiifled ith ey shall
i ncorporated by reference. 15 The net hod t hen -
appreciate that the generation oph pgttéroed viseontieach Presumeg gninpleting the
plug is wused to prevent via faceting and to preserve

phof1RRdgrity drAne firstyhobdrediftaydre Mahs efilknonOinahs artAt

process bl 6ck 210, the organic plug is generated by

Lyin n _organpi erial usin n organi ¢ spi n-.Qn
rhRA s apes Al scusnivg photrsh thet &y bikSHdnd eRBstd 1o a
the organic material is a bottomantireflective .
conuollesdfighmamaye. Bhe tightpasees throughe reticlethatiranstens theidgsired
may be an antireflective coating (ARC). The
pattérastrative organic BARC and ARC is designed to
absorb light. Page 10 At bl ock 212, N20 is added to

the i =YY e . 10 Ln L1 ust [

proc gk H%g |2 ggh@tvg? 55? egégeg 1in€;oe@1e g%"é‘%. ctagﬁ a)t)elr,oag‘? @?%'&fﬁg G layer.
N20 gas is energized and the BARC or_ organic material

By, way ef expmpie and gopelolimitation dheragiis eighedup imthe bartigrlayer. At
By way of exanple and not of limtation, the organic

bluck QOB AN, @ isddded e g veaétivil cliambet b s phsealiskeiicratetie At block
desired trench height, or exceeds the desired trench

i - t . - . '
2} s S 4 oISy BEREfhe 16 HAchlre B bUckEt 2 yolatle by-
faceti ng. It shall .be appreciated by those skilled. in
praduc s Garhen dipxidriPr); Amorpdetailed 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 cohcurrently 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 usiﬂg 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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di scl osure that, although the illustrative exanple
descri bes generating an organic plug 10 within the

© OSG | ayer, thesdrganic plug can be generated in other

wel | -known silicon containing dielectric nmaterials
such as silicon dioxide (SiQ), fluorinated siltcate
glass (FSG, and other such silicon containing

di el geblock 202 NI0 & fddel é6 RSBk RivelrbAGEr 100kdihEthel illustrative
the art having the benefit of this disclosure will

RLEC] h h hllu iV 4 j
oS- Eh Al WagliRA g0 Beb B D1 BT B Sngltood and the
organic 15 plug. In a rather broad enbodinent, the .,
Bﬁdﬁ%@er prganicrpateriglds stehad back: topredues the desieed ‘rganic phw”. By
at operating pressures of 10 - 1000 niforr, at power

wag o esarople And aofl GlEmitdtiém thdBrepniveplug haxa plugiziptt ithay is either
rates of 50 - 2000 sccm In a | ess broad enbodi nent

. £ ¢
oL s RGeS FRNREL the e
J anet.ers .practiced at operati.n ressyres of )
hghincegsts l?ﬁrr%u?ﬁ%wn@@lghtz@ew nge FyAtiRR g fe prevapt via
50 - 200 Wfor 2 MHz RF Page 11 power, and at N20

faceting.r at es of 150 - 1000 scem In an even |ess broad
enbodinent that is applied to a 200 nm wafer or

5Ub3} iaiFbe dbPodiARPBy HRise sMOATIARRSRE ARG HRABIRES of tis
[ Cce

may be prac at operating pressures of 100 - 350

mtorr, a 0 - 15Q,Wfor 27 RF.power, at 100 -
aifagis s Shoneh e iRHemtive Samnle dpesibrRbratios Agroramc plug
5 500 seem Additionally, an inert gas may be used as

wighidithe/©SG layer, teairgaric pheg camiroginesed indetber wolk-dkno®n silicon
way of exanple and not of limtation, the inert gas

cofBinink Mdledfc RRMrRAIIARASs SHRONaR0A88 510, FiatuotiRatdiePicate glass
Krypton, and Xeon. The inert gas

(FSG), and other such silicon containing dielectric materials. Furthermore, those

skilled in the art having the benefit of this disclosure wiil 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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may be used to control the etch rate for the organic

plug. A plurality of different process parameters for
using N20 to efch back the 10 illustrative or gani c

BARC with illustrative system 100 is shown in Table 1.

The organic ash rate in Table | is for an orgdnic

‘phot oresi st. However, those skilled in the art shall
reyet eod at N.@ Aaw rates of 1150 st ¥0iscemBAREh asdn lesd broad ehtbodiment
be simlar to the strip rate for a photoresist. Table

isldppli 2 o I P L:
o gl 200n 88 W k458t

' Torr) RE Power .RF _Power. Fl qw Rat
g Be PRk E g PRTRE prianreS o8 108 B0 borsort 19070 Esd Btor 27
100 300 3451 3 100 100 200 900 4655 4 100 200 100
MitRY power, 5t $0G- 150 W Sor 20z BFpoveer3s6l 20G0L00wI0Es of 100 -
5779 7 350 100 200 300 6091 8 100 200 200 . 300 6735
50D ofh. 04HiGOMAIF 4 1088z as Befcbelwsed as a diluent for each of the
embodiments described. By way of example and not of limitation, the inert gas may
include noble 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. Hlustrative Process Parameter
For Stripping Organic Compound with N0

Pressure 27 MHz 2MHz - N,O Organic

Run #
(mTorr) RF Power | RF Power | FlowRate Ash Rate
w) (W) (scom) (A/min)
i 350 100 100 900 2960
2 100 100 100 300 3451
3 100 100 . 200 2900 - 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

R
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A In Table 1, the process paraneters for a nunber of
different "runs"™ are shown. The runs were perforned
on a 200 nm wa¥er at 20C. During each runmthe

pressure, power and N20 flow rate are adjusted. The
resulting organic ash strip rate is shown at the far
right of Table 1. 5 It shall be appreciated by those

I's Thbleddtherprodess paranichidt foéMen@nber Bl diffb@nt *t@hﬁ’sar%%ﬂown The
ratios for the |IIustrat|ve gas m xture of Table 1.may

n he et anber
RS RERPEH G 200 I viathck 200Ch LHERE pE o P Preeie,
wel | known to those skilled in the art. Furthernore,
poverstig Qi flew rateeare pdivstsidaide rhsultingerganic ash sttimeate/is shown at
skill in the art that the selection of tenperatures,

- thedwerightefdlableand gas 10 pressures used in practicing

the present invention can vary wi dely and that those

spe | e Q
07 b fcindBl By e sRMICHIN LB RRBIComBRL AP s and
thell % rative BARC, it |slqenerally desirable to
ratios, forfae isfrative gasmaixtyes of ligblest may shangedtepending srdhe type of
The lower ash rates permt greater control of the
plpsmaetok chithber| thetsnbstrdté vizk) @id othercsvioh Yarigbles thaberepiveldknown
15 height is control | ed so that the pl ug hei ght is

Co
to TR L SRRRARDRE it it (8 Slpk¥ifipg B gre of
ac ce ally has | ower strlpratesthan
OIBWG%&QE F’ré%ﬂ&%&ﬁ‘ée ﬁ%‘efw oftsmperanres, povyer Jeyehqnd gas

process. There is a high selectivity between the

pressyees usedinyyactiving thelprésepeinvention ben vapoddelyand thatythose
20 At bl ock 216, another photoresist layer 1s applied.

spddific@REreRY £8 oie BySwRRbE BXdlfifle, and not as a limitation.
For purposes of removing a portion of the illustrative BARGC, 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 I;hotorcsist 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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for the trench etch sequence. The nethod then proceeds

to block 218 in which a Page 13 _ .., trench is

etched into th& second cap |ayer and the Third OSG

| ayer. At block 220, N20 is again applied. At block

222, the N20 is energized and the organic plug "and the
photoresi st [ayer are both renoved. The N20 is applied
tench Breschgd i the seofd ogp layer thp tltie® ©S GolayanAeileck 220, N,O
described in the patent application identified in the

: Nf 3 APl [ j .t 2 I P
R e B @R, el s i R i bidapf fthe Ehihe
iled, concurrently herewith_and which is hereb .
PhofoEssisb layerareppth ismaved ¢ d he Rfis applied @%r@%i,v aqeRiding to
is shown the N20 strip process being conpared to a
thegproedsy padfanztdre degaibed i thatpateay apydication idéutifiad it the patent

etch back process. By way of 10 exanpl e and not of

Lt o | | . . ude
a@r}rl%ﬁi&g\hﬂ NI—%), oxyg%n §02),S ang tLe mtr%%segbgind

) 1 xt.uce, ring the .c ar,i.so .
ORCANERILICK e 857 which it héing Hrd Fhcumepty hefergts and which
spectrophotoneter was used to detect changes in an
isilierehytinearporatedd@ nefitrendeal . For the conparison, a
bl anket CORALTM wafer was used as the illustrative

OSG peattRirigatb Tabl 2, Mlerk hesiorPthe R0 strip ?ré&@s béRpediMpared to a

waf er was exposed to different gasses to deterntne
changes,in the.ratio, of the.Si-C k to the S.0
SRR S s oo e g o eliibuck BresdSs- BV by of
OSG material . 20 Page 14
example and not of limitation, the other gases or gas mixtures include ammonia

{INH,), 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 ti1e comparison, a blénket

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 8i-C peak to the SiO peak. The Si-C and SiO peaks indicate changes to the

OSG material.

-
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Tabl e 2. Conparison of Various Gases Gas Fl ow Rate
Pressure 27 WMHz 2 WMHz Strip Rate Change in Mxture
(seem) (mlorr) R~ Power RF Power (A/mn) &C SO W
Rati o N20 300 350 200 100 5779 1.8% NH3 1500 350 600
0 5470 2.5% 02 1000 330 200 100 10595 4.1% N2/- H2
1900 (N2) 470 400 400 4150 5.0% 600 2 5 Table 2 shows

“that the N20 results in the | owest change in the

SiCSiOratio the mat eri al
is affected le\;f?lﬁg); t(ﬂognﬁ%;dg‘i?ﬁﬁgéflﬂﬂs Cglce t hat
the N20 strip rate is conparable to the NH3 strip
rate, however O stripping operates 10 with

siG@psi fi [ &haw Rate quPrespareer) A€ MHds | t RaviEH3) Strip RaterjgChange in
Reigiuicé opakdcgm) N20 (mJlokd) pPIRIOPOWEr ARF Powdre| ReAvis) § SiC/Si0
generat| on assodi ated wi th N stiippgng. | Furthernor ao

IR, TOWT ! I:Oddl)l ’m350 he NZEQAOY}[ T PpprT Gor" 013,655577195 18 %

ant N2 d + & tIhe

SNEhar b (300, Ceasthes L\ 00 Cols o0 qarl orst0 (Ao 2.5%

> erlQﬂO id deB3d able B¥ause odlfatijonlPifxed 4.1%

Mg vial208 N,)tihe 439G mit erd0fl s. | 154P8f erfri rigS00 HI G5.0%

3A througoiHg [3H there|is shown|an isomgtric view of

The via etch and Strip sequence of the frowhart In
FIG 2. Fig. 3A shows an isonetric view of the
illustrative I C structure having a first organic

phot oresi st 302, a second .
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
NO strip rate is comparable to the NH; strip rate, however N,O stripping operates

with significantly lower power demands than NH; stripping. Additionally, N,O

~ stripping may avoid the particlé generation associated with NH; stripping.

Furﬂlennore as shown in Table 2, the N,O stripping process is a milder qxidant than
O, which results in less oxidation of the OlSG 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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internedi ate cap | ayer 304, a third OSG | ayer 306, and
a fourth barrier layer 308. As described_above, the
illustrative 1€ Structure is posi ti oned it he
illustrative reactor Page 15 100. FIG 3B shows the
illustrative IC structure after performng the via

first etch in process 204 where the via 310 is etched
108+ 1@ nIB shawnthe dbystratiye IC soncurciaftergerforming toswa fispeetch in
306. In FIG -3Cthere is shown the illustrative IC
pEdCesi204 wherkithe viaa DY eRBEEEhtd (iR ecdiDedpriayerB0aGagshe third
206, and stripping the photoresist |ayer 302 from

8. The remaining |IC structure includes
C?faSrga:?@é) the visible cap layer 304 and the via 310.

Referring to FIG 3D therge is shovvnthelllustratlve
| C sy dCethgreria shawm fieglinstrasivgdin strogtire piten hayipgadded the
BARC 312 as described in process bI ock 210. In FIG

- N3O, fratn prevess®06; apd s@ipping the phbmitesisildyei 802 RenypocesbB08. The

The organic plug 314 is generated by 10 applying NZO

SHHIE ARSI 7l L 8 g s

photbiEai 58, TR T B1E e st g

photoresist 316 is patterned for trench etching. The
orgamicghat&dd such ahBARG 3 12ds dascaibedvin procdsk GlockR@10. In FIG. 3E, an
according to the trench etch 15 process 218. The

. S ]
°f?ﬁﬁm B?"z%’ﬁ‘ *S?&*E‘?ﬁ“ﬁﬁ’éﬁ %2&?20pqﬁs%%%?@elhé’éﬁ?;??ﬂﬂ&*‘@d by
(:et he V. 10, At FI G H S ur.e
apfig thetr et ork te reppo e G deferipadin locic212
orgam C pI ug u3| ng the N2O strip process described in
and|hdeck 2P0  EmBIG 3G thelTDstrivdyre, is shawn afier aslding alayer of

during the

- 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 organid plug 314 prevents the faceting of the ﬁa 310. AtFIG. 3H, the IC
structure is shown after stripping the photoresist and the organic plug using the N,O |
strip process described in block 220 apd 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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removal of the organic plug does not have to be as
controlled as the ash rate during the 20 etch back
process. By way™of exanple and not of |inftation,
control is established by having |ower etch rate.
Page 16 Referring to FIG 4 there is shown a flowchart
for a nethod of stripping a photoresist in a trench

fi r SReftiflhg tARRS.CPherdis GRG%S a AIMRhBATHOL ARiRId dfStripping a
applied to an 1C structure that includes silicon"

kD ' o] terial such oSG | ayer ..
PRI bl Al A, IRl it o B Aot Bl to an
hot oresi st | ayer, a second 5 internedi ate |ayer, a
I&ﬁﬂﬁﬂtﬁéﬂﬁ ingludes siligonconsuiping dielestrismategialsuchrpsan OSG layer.
photoresi st layer is an organic photoresist as :

Tiie situstriative KD stractutthiachdéses fifst bigaaicyshotordsist tagér® sécahd
| ayer is a hardmask | ayer conposed of such hardmask

BAL byt A sl (o 0 s e
Y o 5 b B e e

exposed to plasma during the etching process wthout
layerds pdaedmaskdayen colposedsf such hfidemask imateridlayesilicen aitride
CSG | ayer such as CORALTM and BLACK DI AMONDT" or any
tadtfith Aithids hbh R RO &d Gl higk (Si
(SRR ity ST CO0R Ml R, 86, or 1k GELRL (51C). The
Q). paterial  a escr i bed, above, e . ..
eSBtn e PaetighTs 5t hvech of Froap 19385 betanse tho il cmigtuss istieasty

barrier materials as silicon nitride (Si3N4), or

exposediomplasis during the efcBing) prasesd edthoubtie teinefitof dTplmtoresist. The

fl ovvcha_rt in FIG 4 descri _bes the_ nmet hod 4_00 for
third ldyef ¥ MOOBGLIARR G hS CORAYL ™M) @nd BLMK%W&ONDWhor any

- structure havi ng an i nternedi ate hardmask [ ayer. The

ot 0 siliton 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 (Si;N,), or silicon

carbide (8iC) 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 treﬁch
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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initiated at process bl ock 402 in which the
illustrative.-1Csstructure having a trench patterned

into the photoresist layer is positioned in the
illustrative reactor 100. The 20 net hod then proceeds

to process step 404 in which a trench is etched into

the second internediate hardmask |ayer. Page 17 At

pr oc AEPIereEsIblogks 06, DR it addrdldte the reagtion eharabesand a plasma is
chanber and a plasma is generated. The operating -

ganczated. €The bperatifeparamoiess fop thd ReendqvabbOthe phdtoréift are similar to
simlar to those described above. The plasma strips

thb§e MReLBELHoVe. f’[‘i’n@'plzlsﬁfr? s}éﬂs‘é@ %qugﬂst. fE5th @:Le?sgtﬁx%uﬂe and

vol ati | e by-product “suc ereis a
si.st | ayer and

selectivity.between the 5 fjrst_phot.or
el A Vb Ry rrefuctaio s G TherRuis Pieh tedecavity between the
high selectivity between the first photoresist |ayer
fastiphateresist Jayterca@ thayenond Aardmask dayerb Aakdicioally, thaetibe thigh
first photoresist layer is added to the IC structure.
stl¥ctiviey B@iveBh M fiRB pRdtoreREr élsarm& i | a

etch‘inﬁ%. At bl ock 4?[0, 0a Vi aay st gg“@‘??ﬁgﬁﬁ?’%ﬂfo t he
seco k, Layer, .and th hi r.d OSG.| ayer,. |t

hal P RSBt 4B o imoRPololesit ot s Addediep e 1G

the art_that the gases and process paraneters used
stragtuzg. alhis ether ghetoeesisé ryetiispattomed fonviaetching. At block 410, 2 via
paranmeters such as the type of hardmask material, and

i$¥hien eRhed irib she Neofd BAAAAR 1aydk Qnll theGHT0OBLyE A I Ball be

illustrative system 100 usi ng the process paraneters

: | bed. above,, . The S is then forned .
shptRtiaRby BB L GLnBRLHIn e AR B e\ghecs TR uPendg parameters
hdgé)orgsi st, layer is then strjipped with the N20
"gq Fyla etqliag gea depgndont ongrvscisbuef pasametesy such as the type of
organic plug for the via. At bl ock
bardmask material, and OSG materials.

At block 412, N;O is again applied to illustrative syste;m 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 gen_erated by first applying an organic material such as BARC
or ARC as described above. At block 41 6, 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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414, the organic plug is generated by first applying

an organic material such as BARC or ARC as descri bed
above. At block 416, N20 is used to etch“Pack the BARC

or ARC to produce the desired organic plug as

descri bed above. 20 At bl ock 418, the previously

etched trench pattern in the hardmask | ayer is used
parametegsfvin petfotminigethe iench Ecateadependd¥i oRfsavh atinbters as the IC
not ed, the gases and process Page 18 paraneters for

BRI SRING hlBaldrRA AL AHOSGRAATAL. PRARYR block 420, 2

paraneters as the ructure such as™t
at bl ock 420, a

jal. and, OSG materials.. Finally, .
N Bl ds B0 feimive Bhe e blute Motgaihretheiosk raingheing the
that the ash rate during the 999 renoval of the
regioyateidhe pragnitoplug does hetave to beassontmiled ak kgchshateltring the
ash rate during the 5 etch back process. By way of

etetxbaki proenRs. B9twa of dxiivphd ot OP1 'gitioh,sﬁ&@%cg Eé ¢sidbiflhed by

havi ng | ower etch rate during t etc

by
‘ rd 0. Fl A through FIG 5J there is
hagmﬁ%etﬁﬁtdﬁﬁgg%eewfgpa%m?ﬁsénch etch and strip

seqﬁe ce 500 described in the flowhart in FIG 4.
Fi gRetarng i HEG.a4A through FIG. SJitheveds shaven ah isostetrd vieer of the
| C structure having a first organic 10 photoresi st
trehely etch 30@ aenve S00tREERIEdTh thd AGHERSEK] 4, 398,
third OSG ??y?rq 506, and a fourthﬂbbgrri e}d@g)}gfﬁggg&
i ' _ i | ayer has.a trench
shpen sl 80 RO TSRS wPifle dPink b oginicp o

510- patterne
t he lustrative IC structure is positioned in

_ bove i _
Ph‘?‘ﬂt@-“%sF Jayeg 5@% idsecondintesmedpls hardmasisByeh# atthird OSG layer

illustrative 1C structure after performng the
50¢rand efeurth bairier Myiet 508.nThé e ohemlOphdtoRiEP RS el Risth lRh
15 second hardmask | ayer 504.
5 10'pat§emed 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
N2O from process 406 to chamber 100. The N,0 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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In FIG 5C there is shown the illustrative IC
structure afteg.having added the N20 frou process 406
to chanber 100. The N20 is converted to a plasnma that
strips the photoresist |ayer 502 and | eaves the
trench etched hardmask | ayer 504. Referring to FIG 5D
there i s shown the illustrative |IC structure after
stpuctweg g ftepperforating anothoriNQ stripHoremess the phptoresist 512 as
described in process block 408. In FIG 5E a via 514

déssribédindslodid 2.t he 1 C structure as described in block
410. FIG 5F shows the IC Page 19 structure after

per f ' : r e the. )y | st
517 e Orpie R echblicl Uy Bt el 4 ol Rl Bl P Rlchas
ed by first applyjng an organic naterial such
BARE S donbribed naiodh 14 "Toe Y Geitiure havmadhe applicd BARC 516
structure having the applied BARC 516 5 is shown in
isBh@vn WMFIG.5G [a Blig SHhtreee isshetwa e IG stridhingtafiee NyOezas
after N20 gas described in block 416 is used to etc

aqaled O PATIGH Sl OOHGR HOBARCHIER pRABOIE e
ore i i, Rk S B R b Rk i, .
Finally, FIG 5J shows the resulting IC structure with

O$Gdaygndias beent trenvhretelicd tartbe désired depthhs deberibedsinbioakot18.
I C structure is-generated by applying the N20 pl asna

FiffBC FIGE3Y shBws thOfdsultiag ICSuhReaRY FithiRe 855920 tfenh 490 and via

Al though the description about contai ns many

L T e
merely providing illustrations of sone of the

blogk2Brie F@Iﬂwmmmiem«ji ments of this

Although the description about contains many limitations in the specification,

J

these should not be construed as limiﬁng 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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15 invention. Many ot her enbodi nents will be apparent
to those of skill in the art upon review ng the
description. Thus, the scope of the invention should
be determ ned by the appended clains, along with the
full scope of equivalents to which such clains are
entitled. Page 20 CLAIMS What is clained is: 1. A
met hod for generating an org Iug within a via,
said via residing in an egra ed circuit structure
N@%Ing a, S|I|con containing dielectric material, said
ghégclaimed igonpri sing: firstly, applying an organic
compound to said I C structure, said organic conpound
tonf i gunettod for@eaeraling ah rydndc plug ettt afvdaesabd vizaksiding in an
I C, secondly, feeding a nitrous oxide (N20) gas into a

fn?@ﬂ?%t% i‘;ircﬁip gﬂilggtl?rc l’gt%ﬂf%z%ﬂlggn goﬁlnﬁgf%digﬁactzrﬁé I%Pterial 33@ method

or gani.c conpound so that said organic plug occupies
GURRIISIE. 2. The nmethod of claim 1l wherein said
organi c conpound is an antireflective coating (ARC).

015 JirsthheppKiniosh Gigagicadompbunti €6 £did IStcirgasaidorganic
corrpound’h pﬁ@’i bottom anti rpg‘ | ective coating (BARC).
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 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

dilueht with said N,O gas, and applying said gas mixiure to said reactor.
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4. The nmethod of claim 1 further conprising generating
a gas mxture py mxing a diluent wth sald N2O gas,
and applying said gas m xture to said reactor. Page 21
5. The nmethod of claim4 wherein said diluent is a
nobl e gas 6. The nethod of claim1l vvherei n said

d fo ati sai d o n| C appl i ed
durlhﬁtf ﬁé"gf’? ! ‘ﬂg}l?’ie?‘%ﬂ’ g r@& during a
dual danmascene process. 5 7. The met hod of claiml
wherein said silicon containing dielectric material is

sel ected froma group consisting of organosilicate

6.9 asﬁle(r%))d of bi(l'irﬁqnwﬂér‘éﬁ‘l Shed ﬁ:%ﬂ%) r &Matflﬁgjﬁlﬁ Bdastt plug is

silicate glass (FSG. 10 8. A netho generating an

amﬁ?@ﬁm@ag%f’iﬂ" ASEEAT ey 3&7}'%8(1'331?8' #3084 ddalene process.

phot oresi st |layer, a second internediate |layer, and a
third silicon containing dielectric |ayer, said nethod
comprising: firstly, applying an organic conpound to

7.5ai ThGnéthédi6f Hlafin 1SFhéteR Gaifcorr SHRATH di@l%f:trﬁ:l&h@l@nal is
to occupy said via and a surface of said

f eedin n|t ous nto
sefe:%%@'%qx}{ a grovp a?lgls%& S)ilgg% égﬁgbsgﬁssg 18011 dfbxide (5i0y),
reactor; and fourthl rermV| ng a portion of said
@W@tedélh%tﬁﬁia%ﬂfy erate said organic plug within
said via. 20 9. The nethod of claim8 wherein said
organi ¢ conpound is an antireflective coating (ARC).

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 struc;alre, said organic
compound configured to occupy said via and a surface of said IC;

secondly, feeding a nitrous oxide (N,0O) 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 miethod of claim 8 wherein said organic compound is an antireflective

coating (ARC).
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Page 22 10. The nethod of claim8 wherein said organic
conpound is a bottom antireflective coating (BARC).
11. The method of claim@8 further conprising
generating a gas mxture by mxing a diluent with
said N20O gas, and applying said gas m xture to said
reactor. pl 12. The nmethod of claim 11l wherein said
dD! uelhe meetloddulld@ing® svhetdin sdideorp@iibedmpbusd Ri Ab&tom
wherei n said nethod for generating said organic plug

Eﬁtir ﬁgc aﬁg%gﬁﬁg%aone of a plurality of iaepihe

per For e uri danmascene process.

nmet hod of claim8 wherein said silicon containing

dielectric material is selected froma group

consi sting of organosilicate glass (0OSG, silicon

Dll oxi e 1a8ikod)of cladd@® fulrther com Pﬁﬂm@l gdeh6rlifig @lgas miktzeby. mlxmg a
20 Page 23 15. A nethod for generating an organic.

‘B‘PB@} Wit $aihNZO @, andipglyingssaicegdsomixtpre to said réantegr at ed

circuit structure having a first photoresist |ayer, a

second internediate layer, and a third silicon

containing dielectric layer, said nethod conprising:

firstly, applying an organic conpound to said IC

13t r UThBnfetHEEH LIRS 1 WIRESANLE difycnP IPRPHEHle ks 2 bottom

antireflecting coating (BARC), sald organic conpound
configured to occupy said via and a surface of said

I C

13.  The method of claim 8 wherein said method for generating said organic plug is

applied during one of a plurality of stéps 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 (Si0,),

and fluorinated silicate glass (FSG).
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secondly, feeding a nitrous oxide (N20) gas into a

reactor; thirdly, generating a plasma is said

reactor; and fourthly, renoving a portion of said

organi ¢ conpound to generate said organic 10 plug

within said via. 16. The nmethod of claim 16 further
conprising generating a gas mxture by mxing a

@5 ueAtmehbb feradeterifidg @aorgaiid phgplvithing: wWaj shidye residing in an
m xture to said reactor. 15 17. The nethod of claim 16

}gﬁ%rrgnée? é‘f’x\%hﬂ Sg'l]JZtH%Ha\H’ Jf'%f‘f 2)218%(%@%’131: | T gé;r %}e%oﬁg'ilﬁgﬂngélate layer,

\ erern, sal ctric
material is selected froma group consisting.of
Frdyathind silisen eonipining didedyic layer; srodmethad camprisings) |
and fluorinated silicate glass (FSG. 20 Page 24 19.

The nE@dshodapplyif dg ah mghﬁzdlkt&ﬁﬁéﬂhd&alsdldm{l fiaktuire wherein said organic
generatlng said organic plug is applied during. one

5 cdgrﬁ]gglglgur albﬁﬁé@ga&f_%éfgeo %gg g@@ﬁg@Aﬂ%, RS gfg%l% compoun(i

configured to occupy said via and a surface of said IC;
¢ ) | secondly, feeding a nitrqus :oxidc (N;0) gasinto a reactor;
thirdly, generating a plasma is said reactor; and
fourthly, removing a portion of said organic compound to generate said organic

10  plug within said via.

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

a diluent with said N,O gas, and applying said gas mixture to said reactor.

) 15 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 (Si0,),
and fluorinated silicate glass (FSG).

20
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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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