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10 AN ETCH BACK PROCESS USI NG Nl TROUS OXI DE 15
RELATED APPPLI CATI ONS Thi s patent appli ion is
related to commonly assigned U.S. patent ’\ﬂ@pl i cation

Ser. No. 10/680,895 (Attorney Docket:. 105 WHMMMHWA

NI TROUS OXI DE STRI PPI NG PROCESS FOR ORGA
GLASS, by Rao Annapragada et 20 al., filed ~issi66
concurrently herewth and i ncorporated herein by

reference. BACKGROUND 25 Field of Invention The
present invention relates to sem conduct or

facturi Mo ticularly, the inven
s Lo e gmirallon o i, oy, ool ARRIY

sem conduct or i nt egrated circuit (1C fabrication,
devi ces such as conponent transistors are fornmed on a

sem conduct or waf AN BPEH BACK ically made
of silicon. Duri ngg@ﬁ@%ﬁgss vari ous
materi al s are deposi

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. Mbre
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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Page 2 different layers in order to build a desired
I C. Typically, conductive |ayers may include
patterned met@llization lines, polysili con transi stor
gates and the |i ke which are insulated from one
another with dielectric materials. The dielectric
materials have been fornmed fromsilicon dioxide,
diffeseiP layess in osddrad buiddadlesired €Cl Typically, conductive laggsrmay)
of a sem conductor structure. As sem conduct or

inci ga&aﬁe@ﬁc&iﬁu&m 5ies 2Pl S n GATHEF Fate ORI el m& which

uenci es I ncrease an e di stance et vveen

N T O .

coupling capacitance to the circuit, which has the
beair forvined froof siitomdivxidd) SiOpdo ansudate cadductive lines on various layers
sem conduct or device. Therefore, it has becone
of o SRAGRRL Srriéifird]l £ S6hidoRddlol EYAUiS Hedhe FafleCARAROF:
of effect | veI y insulating conduct ive |ines agai nst
suc sing cou nces er al
ot one3fing Fetihaies stsaSs AREAT diRaRc behvedt e cPnductive
di rectly proport| onal to the d| el ectric constant, Kk, :
lines withie thessemi¢ariduatos dlevisefdscraast e Thils énteaduces an ﬁrayeascd level of
As noted above, the dielectric layers in prior art

coug{ciﬁ%%(%k%&'tb e éivcudin \Whidk hhd BRIdhWBRK of SRARTH gftﬁé 6_serauon

, which has a dl el ectric constant of ab

of S sehuiop R e dieretore ACR SR A aPorted: s Gielédie

~dielectric layers formed of SiO2 may not effectively

layersithat ateccapabile of effdéctivély andulating conduétivedinesmgainstistiched

to avoid increased coupling capaci tance |evels. 20

lncr%ngeéﬁﬂlﬁglﬁﬁag%@ég al that is being used as a | owk
dielectric is organosilicate

In general, the coupling capacitance 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 deviées,.dielcctric 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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glass (0SG. OSGis a lowk material that can be
deposited eithar by spin-on or CVD Page, 3 mnethods.
The typical OSG k val ue ranges from2.6 to 2.8. Porous
OSG (pG8G can also be used for |owk applications.
Typically, porous materials such as pOSG are applied

mefodp TR OB RS et 0wt 2844, P PRG G con

5 Typically, lowk materials are incorporated into IC
alsb dbnsedifar dowtksapplicationg pEypicallya portmsmsaterials sndr es pOSG are
dual danmascene structure enploys an etching process
1edtusj -8R nhtROENARI With coh@?6HePE¥hpBRItRM dfthe YbREnt
ap‘%@“\?{%&%d trenches are then netal Ipi zed to formthe
i nt.erconnect wiring. The two wel |l -known dual damascene
prayt B&@?@Fﬁg"dp@? €y as a via first sequence and a
trench first sequence. 10 During the dual damascene
pr oTysisally, hew-ki matehials ate incopparatedtinty IG fabrication isigg a copper
and fence formation. To protect the via fromthese

dufl'dailaScene § 990 dGalddtdhscend stRfture ERIPIGYOALSEhRE process that

generating the organic plug should have Iittle or no

SIS =W AR S G A R ECK TR

‘the organic plug should have little or no effect on
to famm thsGterggrnect wiripggd hg teuVARnown dualitisandsgene schemes are
generating an organic plug within a via is descri bed.

reféft€d ¥ & 4 @i if#fSselllerite dndi@émtheitscioqaende. (| C) _
structure having a silicon based dielectric material.
During the dual damascene process, the via should be protected from faceting
and fence formation. To protect the via from these problems, an organic plug is used.
The process of generating the ofganic 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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In the illustrative exanple, the via resides in an IC
structure having a first photoresist 5 layer, a
second internediate |layer, and a third organosilicate
glass (OSG |ayer. The second internmedi ate | ayer may
include a cap | ayer or a hardmask |ayer. The net hod
for generating 'the organic plug includes applying an
organi c ( conpound such aSUMBMXARYM antireflective
coating (BARC) to the I C structure. The organic

co .

F ek IEBETHR Rl oI IE IR, 4 VS RSERREE e via
enerates a plasma in_the reactor. A S|gn|f|cant

g;
repiges inbn sﬁe@n@daﬂ@aﬁu (ACkgmsdunechaving e bigen bpseddiplgetric material.

behi nd an organic plug to occupy the via. The process

Iiofhe/illuBtrAthe éxagplé JEHY Via SARBUAANIIE sthivbure Bl ingaifiks® photoresist
as the "etch back" process. To control the renoval of

gl PRLPR sl Slavel A% SbA g ek ST0S G Ber. The

Additionally, a diluent such as a nobI e gas 15 may be

secoyutinigratedidie layeOmgaydnclodé arcap dayeaohiadmedisk ldgei r ed
etch rate. The organic .plug may be generated in the

sa

b R AT e A S

durin amascene processing i ja-first
coppghng é\ﬁééése%go'fﬁ?‘a@é%e VECERDE (ﬁﬁwda he IE trudtire. The

damascene processes. 20 Page 5 In a first aspect,

organés eompomidvcapicsathewid) 0bhd metigritber pravgeditoofegd airitrous oxide
plug within a via, said wvia residing in an integrated

ONEPLER by s A PoheBSEh Blavir o i Plotn g sigmiligany portion
applying an organic conpound to said IC structure,
of thei afganic 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 may be used. Additionally, a diluent such as a noble gas
may 'bq uséd with the N,O gas to further achieve the desired etch rate.

'fhe 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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or gani ¢ conpound configured to occupy said via and a
surface of said IC secondly, feeding a nitrous oxide
(N20) gas into a reactor; thirdly, generating a plasm
is said reactor; and fourthly, renoving a portion of

said organic conpound so that said organic plug
via, In a second aspect, there is

Ina f'ﬁ'r %%H%aﬁiheae iReR"RYEed armethind fak Qwr%tﬁg@ngmamc pluggwithin a via, said
via residind i af IMeratedS@icﬁnt‘@t%cﬁﬁé'rg\/ﬂg d Eng reS| Sﬁfnl%t & glectnc material,

circuit structure having a firs
said methaghgompriging: rﬁE*‘db’aﬁéph/Wean argahia CtthlpOlﬂhdS ) |sam1nIC structure said

organlc,c&ﬂﬁ tﬂlﬁ%ngqu%c?ﬁtc{dcﬁ 2Xi8'via gl‘gdn% Sfr}fﬂfet gsglgqgr is%con%ly, feeding a

first yi ng an ganlc

nitrous sexidec {NzQ), gasaintb ar esactar; dﬁmmmemﬁé iz0plagfha tsoséiGCl*éBMtor and
I C, secondly, feeding

fourty: Ryflopfic’a Bhef oR 4 a@‘% RIBPAiINd o FeisP0 oliapigiEg ockupies said

rou
via. generating a plasma is said reactor, and fourthly,

renoving a portion of .said organic conpound to
generate said organic plug within said via. In a third

Ina se&ﬁﬂ?%pecf hﬁe’r@ id ?ro@fd%&'éj?rfétﬁocf%y Ibggergf?r{ gr? 3)?#%}4: Rﬂlg within a via,

organi c U hin a via via r

said vig fﬂsé@figatne@\ mtegsaﬁed Qypumtstructﬂrehhwmg;aaf réti ptitoresist layer, a second
and a

oo G585 il it S5 Purd BT g syl oo

Si'I'Tcon

firstly, applmnglan arganic tormpéund toosid Yo Bﬁuéiﬂre%aﬁ@%kdhn‘f&&’rﬁb’&%é &dnfigured
| C structure wherein said organic conpound Is

to ocouj A 2R e Es of #jd Keatacepdly. BAF!@)‘Q a@amsmfb@ gas into a
reactor: QIQFB?)O et aBing b%'éé?ﬁia ﬁé’?élﬁ gHQéfOIS ahd ol 2(3[’(}?8‘%']? %2 iSn of said

said I C, second a nitrou
organic qaapwnddosen@a@tsa'q OMamccbllyg w(thlgeandrvw;l ng a pl asrra i s
said reactor; and fourthly, renoving a portion of said
or gani c corrpound to generate said organic plug within

In a thirds aspbcy,i there 58 pidiidet nSERIATSH GBhdPhtingHin SGANIENSY within a via, said
via ~residing in an integrated circuit structufe 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 antireﬂgcting coating (BARC), said organic compound configured to occupy said via
and a surface of said IC; secondly, feeding a nitrous oxide (N2O) 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.
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Illustrative enbodi nents of the present invention are
shown in the _acconpanying drawi ngs whergin: FIG 1 is
an illustrative apparatus capable of renoving a
photoresist froman IC 5 structure having a
photoresist layer and an OSG layer. FIG 2 is a
flowchart for stripping photoresist in a via first
dual damascBREEFMESERIPTHON GJATHE PRAWVANGS3H i s an
isonetric view of the via etch and strip sequence of
t hephkeathaéhbodimehts ofihe pPesehGnvéntion dre'sheWhhalfhe f or
stripping photoresist in a trench first dual damascene
rocess. FIG 5A.through FIG 5H is an isonetric view
accgfnplaﬂgng WISy strip sequence of the
flowchart in FIG 4. Page 6 DETAI LED DESCRI PTION In -
t heFiGhI1 iswnijusteativie |appamatusceappblie of remeviagaphotoresish from an IC
to the acconpanying draw ngs, which forma part ;

smr&axeqfavi@rwdpm&)&bist RayehandaRDSTPRGEL. i ¢ enbodi nent s.
|

These enbodi nents are described in sufficient detail

to £ thosg skilled i.n rt.5 to. i ge. t he
BT = Rt o bt biGioElsy s PirbhRE pdruaiBoene
enbodi nments may be utilized and that structural,
processi cal and el ectrical -changes nay be nade w t hout
departing fromthe spirit and scope of the clains. The

f ol Frei3ngttEehgt FRG 31@$€dn Bohfbric vigw dfthe 9iDéteh an@stripd
be taken in a limted sense. Note, the |eading

squxiegci:et (gtst}le ?lfo“;ctﬂgn in FIG. 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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reference nunbers in the Figures correspond to the
figure nunber, with the exception 10 that identi cal
conmponent s whi“Th appear in nultiple figures are
identified by the sanme reference nunbers. Referring
to FIG | there is shown an illustrative system for
performng the etch back process with an I C structure

having an OSG | ay pETHIEED DISCRIPYONYStem s al so
configured to performhard mask etching and dielectric

o SR . RS oAy kg

system avail able from Lam Research Corporation from

drawyiags whickckorny apant Aereadicind; whigh lis/shovat bespesific embodinents.

Lam such as the EXELAN 2300 series nmay al so be used.

Thé&eembotiients Lo déseeibud as swfieltatiethil te¥hdtile Bibse3kRIedGh the art
102 mai ntained at a desired vacuum pressure by-

y a
J . noutlet.in a | of
to SRR RS, SROTRG G dreBoRthalype{ ofiopiimonts may be
Jplasma reactor supplying gas fromgas supply 106. A
utilized) andh thetsdructurg), ﬁa%al @ad elpstripah ehanges may hehmade without
by a dual frequency Page 7 rr ~ arrangenent wherein

depfrting foaytht spitit Rhd Soopces the Bladiths.S TR folesving! d¥idile ddescription
mat ching network 110 to a powered el ectrode 112. The

. i i (11 S | . .

s, fegeigHe] 65 B8 cubuf BN Lo e, SNBR the \SRoiBE MibiGhofihs
substrate 116 i s supported by the powered el ectrode .
refargncepmbers in thedtigures correspondyip she figyne rumhessyyith the exception

generated by energi zing the gasses into a plasm
thasidehtical Componértp adiich ¥sedr ixﬁmuniFglﬂéd fip6fes afd Rlehifificd by Phe same

be used such as reactors where power is supplied to
reft8hdk numbers.

Referring to FIG. 1 there is shown an illustrative systein 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, Califomia. 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



10

15

20

el ectrodes such as the dual frequency plasm etch

reactor described in commonly owned U.S._ patent No.

6, 090, 304, th& di sclosure of which is heféeby S

i ncorporated by reference. 10 Alternatively, the

pl asma can be produced in various other types of

plasma reactors referred to as inductively coupled
arrgniggnient whereinRF enerey fomyRIA seytse 408 ansupplicd through @E@GRyhing

pl asma reactor, a helicon plasma reactor, or the |ike.

net®orlh 1 1) asapowerdaicutrode)l e athe)RINsoifice 168 & coidigus&bto supply
whi ch use RF energy, mcrowave energy, nmagnetic

£i . : . .
RE b REE itz by XRHEIBoBEN I el RSN, qubstct
ol duced in T f Coupl ed Pl tch
1165 sBoRAried b pRmeEed plefredan] Pobibis ehed apafarsiripped with
which is also called an inductively coupled plasm
plaseagémrate®by eneigiging thdgdssesintd @ plashfa stdteWDtker capacitively
flowchart for stripping a photoresist in a via first
I Wele)! .includ
couglé‘;ir\!ert ) ogﬁ?%ﬁ %gsgq;é)ﬁseeﬁssucﬂ—g.?r&u&r?%&% Igfg)égi\?f fingl]uﬁ)pﬁeg to both

generating an organic

siljcon. containing dielectric material. In_the
eleqtyadgs sych;as the dual fiequenpy plasma eirh reasfon dascsipediie cemmandy
material is an OSG |ayer. The Page 8 illustrative IC

owrsidrUS: patent Nol 6,000,384 theslischsspeno£whivhtis hesbgtinddtpérated by
a second internediate layer, a third OSG | ayer, and a

refer@idet h barrier layer. By way of exanple and not of
[Tmtation, the photoresist |layer is an organic
phot.oresj st such as the 193 nm photoresist or 248 nm
phétlismatvely, the,plasma cap bg pegdussdin mytiousrther tynes ofplasma
second 5 internediate |layer is a cap |ayer conposed of

reactors referpd taag indactively cSipled plasbiaxeacter, 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, 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

Page 8



10

15

20

(Sia2), Silicon Oxynitride (SiON), and any other such
silicon and oxygen containing materials. The cap
| ayer provideg™protection to the OSG | aye™ during the
reworking of the photoresist layer. The third | ayer -
Is an OSG | ayer and may include materials such -as
CORALT"s from Novel | us Systens of San Jose,

illgsative 10 Isﬁucﬁf@m%ﬁ%amsQ§ ?r Mdreasr1dpe! 4 ?&ond

Materials of Santa O ara nia, or -any oth

Addi t i . shal |
iR TR S0 140 MR Pty e 35 55 sy o
material nmay also be a porous OSG (pCSG) material. By
andagt of limjtatign, ehephptoresist layer | Ismntca"gamn photezesisachay the 193 nm
have a voi d space of greater than 30% The

photoresist baR4Y and ghotéiesiBefibhfihe Shysiey Co 0 ﬂg iRhstR4eE second
barrier materials as silicon nitride N4),

. er such n based.
int BRI Copl o) 1 confli B O B Sppatiien Bl e REfloah D
copper. diffusion. The flowhart in FIG 2 describes
g %@%‘axmmd&(&%@f widAnypthensugh silicon androxpigen containing
sequence in which a via is etched into the IC

matdrials: t Tescaphiayer prieides protettion/tb ehieroSiGalager @tiig the réworking of
cap layer. As preV| ously nentioned, the net hof

e R 15, MR O S FERfps we

(S ck in which the IC structure is positioned in
as Qg{‘“' urpmplovellus Systegps ofdian Jose Califgmig and BEAGK: ur e

i ncludes a via patterned photoresist |ayer. Those

DIAMONBMifrorh Agppliet! Mitatihls ofSan@oCRtE Calidrmid)®r any other such
generation of a patterned via or trench presunes

OSEOHRefihlsN A, *ﬁomfﬁ}oft%hhfl e QF)?&EYat&{]b)? ﬁl%ts% Eﬁlﬁ%{l in the art that the

photore3|st ayer
ot ol.i uses sitive hotoreS|st

OS{3materi xgg é@g%(} @FBB%Q§C’% E)OO‘SC? ) material. ly 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
(Si3Ny), silicon carbide (SiC), or any other such silicon based material. The barrier
layér 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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5 controlled |light source. The |ight passes through a

reticle that transfers the desired patteqn. At bl ock

204 a via is etched into the second cap |ayer, and the

third OSG | ayer. By way of exanple and not of

limtation, the via is etched up to the barrier |ayer.

At bl ock, 206, N20 is added to_ the reaction_chanber
ICstryctre inglydes a yviapaftsraed photaresist dayer. 1 bhosgskilleddnthe grteshall

strips the photoresist fromthe IC structure and .
appreciatathasthe gentratioh ef hypattprmedwid oswelthgseamidsdbmpleting the

di oxide (CQ2). A nore detailed discussion about t%e

P S e 7 B .

STRI.PPI 'PROCESS, FOR ORGANOSI LI.CATE GLASS" which is
Phg@ﬁﬂbosra'\x'ﬁyéﬁ%ﬁ

ght sensitive phoforgsistihatis baked.and exposed tya.

i ncorporated by reference. 15 The nethod then
confeolbaddigls saurcer Fhalighppasges througdiea sdtiele thhetraisfasitiie desired

plug is wused to prevent via faceting and to preserve
pattdis. barrier layer during the trench etch process. At

process bl ock 210, the organic plug is generated by

appl,yi or gani ¢ ferial usi n orgapi.c spi,n-on

¢ echbplik 2045 Gas dehefinia the serondéhp ayen, ind the,hisd OSC layer.

the.organic material is a bottomantireflective '
Bytway iofigxqrapirand not oflimitation] the vidis ekthedupaaithe batrier izyjer. At

may be an antireflective coating (ARC). The

block 206! Na0) iiy f1deH 46 MreaBbicRitfb e Rird a1 453 ,
absor b iéht. Page 1r(‘)3aAt bl ock 212, ai’ﬁ%qﬁ&g%ggﬁq?do At block

204, 1 o B PSSR I e e it by

N20 gas is energized and the BARC or organic material
prodyclesuch @s cerbon diaxige 6a0g)e A meord detailed disongrion abaquit e method
for Esailripping the photoresist is provided in the patent application titled “A NITROUS
OXIDE STRIPPING PROCESS FOR ORGANOSILICATE 'GLASS” which is being
filed cofxcurrently 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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way of exanple and not of limtation, the organic plug
has a plug height that is either 5 equal to the
desired trenck~hei ght, or exceeds the des~red trench
hei ght. The plug height needs to be of sufficient

hei ght to prevent fence formation and to prevent via
faceting. It shall be appreciated by those skilled in

t hea@plock2y?2 rra%d Readaen s e mﬁls&m@ refétof h@@ ugﬁﬁtmﬂémusuaﬁve

al though the illustrative exanpl e describes gefferat| ng

an o ni.c p [ G | t he organi,c
profifss et dgtctipentbellvm Al ek S8, ngifiQins i pitsfed fnd the
containing dielectric.materials such as silicon
BARG et ergatisingstyrialiis gtohed backitasprioducs heglesised “¢rigaaic, plugl By
ot her such silicon containing dielectric materi al s.

way of EXipTe bfd nbheflemitation, the otgbnw]ﬂugihhs h Yﬁgﬂanghﬁthat is either

benefit of 'this disclosure wll appreci ate that th e
cau B LAl T, 88, DR o AGH, Tt

~ _broad _enbodi nent, the range for the proceSS| ng
heightnerds torbe ofspflicienticight t@mewt Eamse donmagion ansistmmgvem via
10 - 1000 mrorr, at power. ranges of 0 to 1000 W for
facétingoower, and at N20 flow rates of 50 - 2000 sccm In
a |less broad enbodi nrent having a RF source configured

- aEAA e dipc R bR e Aiffed i oty i R bEno Lot 8

at operatlng pressures of 50 - 600 mforr, at 50 - 200
disolpsuse that, althougirthedilustrative gmmpledescribepgeneraing mrorganic plug

Page 11 power, and at N20 flow rates of 150 - 1000
withinahe OSG hyeg Usyorganie plugash begenbraed in otheakvellSknown silicon

applied to a 200 mm wafer or substrate, the range for

con{ari‘xﬁng RGERAE Rt &5 Ssilicon dioxide (SiOy), fluorinated silicate glass
(FSG), and other such silicon containing dielectric materials. Furthermore, those
skilled in the art having the benefit of this disclosure will api;reciate 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 practiced at operating pressures of 100 - 350
mrorr, at 100 - 150 Wfor 27 MHz RF power, at 100 -
150 Wfor 2 Mz RF power, and at N20 floWrates of 100

5 500 sccm Additionally, an inert gas may be used as
a diluent for each of the enbodi ments describéd. By
way of exanple and not of l[imtation, the inert gas

powery and AN Elomotates afaksds— $00hsam. Angmrevehidéssibroadlembodiment
Krypton, and Xeon. The inert gas nmay be used to .

that 3nipplitd td€260 filin Walfér drdubbtidte AhE Ptge B HI: préc%sss| 2 parameters

plurality of different process pararmeters for

‘ ck.the 10 il trative organic BARC
ma B g ELE SRR Sresdir oottt 0iTorn 4 2p 180 Wier 27
organic ash rate in Table 1 is for an organic
prEsnat 1000V, for RBAMHzIME pbwer, iand ahN,6rflows iates of 100 —
appreciate that the illustrative BARC ash rate woul d

50seeai. rAdditiohlly, BE irdrt g# mhpbe ub& asha BRIPESSih of IRY! ©
1. Illustrative Process Paraneter 15 For Stripplng

' n ' 0. Run # .Pressure 27 .2 Mz
erROUHABYS JERHRRUL By b oEEXmBS g maf R imipion i ot pes may
. te (sue) A/min 1 350 100 100 900 2960 2 100 100
inclygg nablg ggséssuck as dggamp dHelpmn, ddepny E38pton, AGHX200. THO inert gas

900 4857 5 225 150 150 600 5628
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. Ilustrative Process Parameter
For Stripping Organic Compound with N,0

Run # Pressure 27 MHz 2MHz - N,O Organic

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

W) W) (sccm) (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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6 350 200 100 300 5779 7 350 100 200 300 6091 8 100
200 200 300 6735 9 350 200 200 900 7895 - Page 12 In
Tabl e 1, the ﬁ‘bcess paraneters for a nurder of
different "runs" are shown. The runs were perforned
on a 200 nm wafer at 20C. During each run the
pressure, power and N20 flow rate are adjusted. The

In Tatsle1] theprocess pm&s&bf h ﬂufn%%@of SifFROW rils” Ar&Shdvah. The
right of Table 1. It shall be appreciated by those

t hat t J f.l ow rates, and
run et Behgbiindd 6 & ?PB TRt uting St Toiine PHESSYEG,
cha dependl ng on the type of plasma etch chanber,
powweangd&é% flaweratq ate adinstedot Heg resulting\ongamib bstssttipantess shown at
well known r'. to those skilled in the art.

the Far igttrofdmable it shall al so. be appreci ated by those of
ordi n'ary skill in the art that the selection of

te essu used
i nqgrag I Cl g PJ es e%t Sk’ﬁg‘gw?'%ﬁ“]'gﬁt%ﬁro? PV’ rates and
at t hose speC|f| ed herein are give by way
mtl@% ¢ illustrative, gasygixture of Tahle & mayrchange dpwehng;bn the type of

renoving a portion of the illustrative BARC, it is

plagremetch lchambeis e ailbsRateGizs Ah@ vther SUCIRPAYidbMsQRal £ lePknown
stripping of the BARC. The |ower ash rates permt

th
o BESATRISFBNS B, S 505 B3 ol y o
oSN b R o S st

phot oresi st etch rate process, the etch back process
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 geﬁerally
desirable to achieve low ash rates for the stripping of the BAkC. 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 photorcsist 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.

Atblock 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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typically has lower strip rates than those _
correspondi ng to the photoresi st strippigg process.
There is a high selectivity between the ‘organi c plug
material |ayer and the second cap layer. 20 At bl ock
216, another photoresist |ayer is applied. The-
photoresist is patterned for the trench etch

tresselnis etohed iftoahesdédond cap tayepand tedhird ©SG dayier.2A8 blotk 220, N,O
whi ch a Page 13 trench is etched into the second cap

: t i _ I : |

s apBipoRd, Widch 272, e N nrfize B the s aniSplig A the
the organic plug and the_ phatoresist |ayer are both,

phqtews%glyerm@ removedn ThedN20)iis appbied apd ganergizsd aceerding to
the process paraneters described in the patent '

thegqpddss phraaretérs daddribed dn the gdtentapphicdtion identifiedsinithe patent
titled "A NI TROUS OXI DE STRI PPI NG PROCESS FOR

appHREANPRILd ATHTRAGS OMDE *SmEi : bﬁﬁ?%ﬁobg‘}flbs FOR

concurrently herew th and wh ere

[ r by. r rence. .Referring to Taple 2, there .
ORARR e RLE oA S5 i isuekng e Fimedelbetprevsich and which
vari ety of other gases that nay be used during the
is hetebly ibcarportatseferBacenay of 10 exanpl e and not of
l[imtation, the other gases or gas m xtures include

a 4 - . i .
TRt Sl 27801 (i (O, 0 BB o o

of the,gasses .a Fourier Transfarm Infrared (FTI
varfiy b S SRR s e Vsgd ARG Bieoh bodk Soges HY way of
illustrative OSG material. For the conparison, a
exapipde ard notGgitixhitationa ther othersgassedr gas mhaures incdudesarnmenia
OSG material. During the experinent, 15 the CORALTM
{ SkypdRT05)< ARG Bk diftoféd Afd Bydrog@s@es H,P gAehBiRe) During the

cnhanges 1 n the ratio

comparison of the gasses a Fourier Transform Infrared (FTIR) spectrophotometer was
used to detect changes in an illustrative OSG material. For tile 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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of the Si-C peak to the Si O peak. The Si-C and Si O
peaks indicate changes to the OSG material. 20 Page
14 Table 2. Cemparison of Various Gases @as Fl ow Rate
Pressure 27 Mz 2 MHz Strip Rate Change in M xture
(sccm (mforr) RF Power RF Power (A/mn) SiCSi-O

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

900 (N2) 470 4150 .5, 5 Table 2
éhows(thzat theﬁﬁlgﬁire WP@"F?\“P X?’FW&%EIZJ Eﬁange ieh t he

SiC/SiOratio which indicates that the OSG materi al
is affected | east by the N20 stripping. Notice that

Gas N2Blost Ratp |r Pressure ¢oapavibl ¢ tOMHwe NSErip Rated| Change in

Midufe hogwevm) N2QmItor)PHiRE PeRRE cttlaspas}ew tM/min) | SiC/SiO
si gni f cant l'y llower powgr d@m&nw NHB sStri ppl g'Ratio

[ nor

SO U T S ST TN R T M e ) | 2 1%e o hork8 %
LAYl LA/ SIJUT TL | T TN KO 'rl
sshohun 199072 e 350 nd o8P0t v i ppi fy pr ce§‘§,7Qs 2.5%

4 der| 0xi098nt [t ha#30 02 [whi200 r edul tO0i n [ es0595 4.1%

NokHglat|i I9000{NHhe OO nmaferi4l0 Lé¢ss 490 daji on1sg the 5.0%
056G 600 (H,)

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 NH; 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 O_SG material. Less oxidation of the OSG
material is desirable because oxidation raises the kl 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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material is desirable because oxidation raises the k

value of the OSG naterials. 15 Referring to FIG 3A

t hrough FI G $H there is shown an isometfic view of

the via etch and strip sequence of the flowchart in

FIG 2. Fig. 3A shows an isonetric view of the

illustrative |IC structure having a first organic
100, hBYGr 3 shawsthe illusteative A€ stiuatuge aBek parforoumg theywda fidi4tch in
~a third OSG |ayer 306, and a fourth barrier |ayer.308.
proBéss Z(Rswhére @ik WA 6. is Etfied it the scbne cilglggkf 364 !:!L&E)cgtﬂesthird

positioned in the illustrative reactor e 15
hows the illustrative I C structure after
Osg}'elr%%r?%s;g the via first etch in process 204 where
the via 310 is etched into the second cap |ayer 304
andin HE. 3 there inghowa the illwswativel (Fstauctye afiee having added the

shown the illustrative IC structure after having added

- N, O fiork phRess 206)apd Qﬁ%gﬁn@@ﬁ, phkstesist layii30Q iR process 308. The

photoresi st [ayer 302 from process 308. The remaining

. ' i r .alia.the visib cap,l ayet
remgfpig 16 Shbfers BRI Tloly iy Re Bl et B miES 0.
shown the illustrative |C structure after adding an
or aﬁ?fF@%PﬁﬁaﬁDstbéw ig shoppthgilmstratived€strupsareiafter adding an
process block 210. In FIG 3E, an organic plug 314 is

orgaiiowmatedidlisuch aBARG 382 @s dddieibed Gpideesy B16ci32£0. kb FIG. 3E, an
generated by 10 applying N20 and then etchi ng back

' i ' L ock . d
oreiiE pRETIN & sHopfl it W P10 2 Al BRG L eRibmatsa by
ddi a |layer of photoresist 316 as described in
app@ﬂ% Eg%@d etshinghagk the orgagiciplug 314 as desgribed in blogk212

etching. The trench 318 is then etched as shown in
andBlaek 314. ate BIG 3R tholC brudtufigRhéwa 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 organié plug 314 prevents the faceting of the via 310. AtFIG. 3H, the IC
structure is shown after stripping the photoresist and the organic plug using the N,0
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 exzimple and not of limitation, control is established by

having lower etch rate.
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15 process 218. The trench 318 is etched into the
second cap layer and the third OSG |ayer. The organic
plug 314 prevemts the faceting of the vien310. At FI G
3H, the IC structure is shown after stripping the
phot oresi st and the organic plug using the N20. strip
process described in block 220 and bl ock 222. Note,

t haRefelfSn ‘mﬁ%
pl u%edoesg?lﬁ{)?rcﬁtﬁtggit‘%is Ego‘gg %c%%t F ol 1 et Qfmé'#ﬁ% a&ﬁgb ﬁﬂge
n ack process of exanple and
phfesgfin ¢ fefch fitsh dugfatniberiecpracess The RbGtoBGHIStTRAPRIp to an

| oner etch rate. Page 16 Referring to FIG 4 there is
IC strustnrecthat inekiides silicon contaimingdiclsttrici matepizhgnch as an OSG layer.
photoresist in a trench first dual damascene process. .

Thd NusERGVOIE stredtuteSinaRidbs E@irét‘brgt{iuc t;ﬁbt%?ersiéﬂ £ atée%%d

i ncl udes silicon contalnlng d|e ectric mate suc

il u truc
imiinefheTaer, B4lza OG Tt a3 Bt Batrer s The Shetomesiss layer
|ntermsd|atelayer a third OSGIa er, andafourth

i 2P OrgINe Phefpegsist 75 degsmibed abeyes t The:ijlustrative seoond isernmediate
phot oresi st as descri bed above. The illustrative

layerdis athdrdraskilagast cdhfposed¥ £suchhafdiaskOiR@ i als3% Rilicon mtnéi
e

conposed of such har dmask rmterl als as silicon nit

(Sigh %‘N&or A K0, bikdritim @ (Tl 3P b (SiC). The

g”% rial |s used instead of a cap | ayer because the IC
har matesial is uspd instead of  capdayas decansp ithe Ha stauetiregs directly
etching process without the benefit of a photoresist.

expbbed totplasnsh duryiey thieetetinEProckayeithGutehe BéncHivdrh PHotdedist. The

BLACK DI AMONDTM or any other such sili con contal n| ng

thirgil e?fs‘z{ni Il 63TALFL pﬁosr%%{nj 2 @é&%ﬂ é)n&ma]{' ACK T i%’g&y

b The|II trative fourth
othér such silicon contallillsmg glte lectric material. Addmonally, 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 (Si3Ny), 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 treﬂch
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 layér.
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barrier |layer is conposed of such barrier materials as
silicon nitridg~(Si3N4), or silicon 15 carbide (SiC)

as descri bed above. The flowchart in FIG 4 describes

the nethod 400 for performng a trench etch in the
illustrative structure having an internedi ate hardmask
layer. The nethod is initiated at process bl ock 402

i n i RrRcess dlegk 4006, NeQ isadde tot tha ceastionichainbgr and a phasina is
patterned into the photoresist layer is positioned-in

genbeatéd. | Thsd oppérating pRasietds £61Ghe fiRovill OB BItbtbREH are simi
proceeds to process step 404 in which ae{?}g)nch gsaresumlarto '

o e ' 1edi at e .hard k | ayer.
FRRSGrbe fbca? 1985 IS GG ARG st and
reaction c.a:ﬁg{er nd. a plasma_is generated. The
geppRfesd Y&!a‘gs nrogRet sugh as KOy dihstauis adnigh iselectivity between the
photoresist are simlar to those described above. The

first plevteresist laper drlikethp se¢oniddrairdmadkl lager NRdditibhally ilferd ida high
generates a vol atile by-product such as CQ2. There is

g i . ot
sefbcl ) bR eFf the it pRGRRRER 18P pad e By R I .
th [ j I ivity between the first
phoftpeseess blodf 408 capiherdiettioaorssit ageis.aded g edGs
bl ock 408, another first photoresist |layer is added to

stru¢fyra. Ghis other photoresistilayenidpattepinat for #4d sichingy &t Bléck 410, a via
patterned for via etching. At block 410, a via is

b kAR S i L

third OSG layer. It s
anerlsd i nbanet entinaty S50 if dhe 4 et inengs ané prRsgpRTmters
on a variety of paranmeters such as the type of
usédbfiod viasttching @rd dépendent dISGvaridte bf phmimeters such as the type of
hardmask material, and OSG materials.

At block 412, N,O is again applied to illustrative systt;m 100 using the process
parameters that are described above. The plasma is then formed when the N0 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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At bl ock 412, N20 is again applied to illustrative
system 100 using the process paraneters that are
descri bed abof®. The plasma is then fornmed when the
N20 is 15 energi zed and the via patterned photoresi st
| ayer is then stripped with the N20 pl asma. The

nmet hod then proceeds to generate an organic plug for

pardiétei for péiforthinglthe fréflch LBR aRY %}&e lolﬁgsui%ﬁ ggggﬁ@ts%g the IC

by first applying an organic material sucC
d [ibed above. .At hl 416, N20 is used to
strolc ARRE ¢ haghn@Rsterighand G5 santsialbn Finalys pcblock 420,
orgggig pl ug as described above. 20 At bl ock 418, the
N. Cbp

disyspddo cemgve therrgania plug. Note, thae thecastimaelduringahe
iIs used to trench etch the third OSG | ayer. As

rempval\of thesorganie! pldg doBEn@daee taBel aP RS diRARe 16 rate during the
paraneters for performng the trench etch are

er s dhe. | C structure such
ctohVERR RS, iy 1 o B Sffin B8 B aston, ot i tnflishd by
at block 420, a N20 plasma is used to renove the
havigg lowercteh raje duging the efgh backeprecessi at e during t he
renmoval of the organic plug does not have to be as

coRefeatitgthb BEG  Srk trolgh B1G. Sihtrds shewh aflisdmb@kiew of the
. process. By way of exanple and not of limtation,

kS: ' . [ | ower et rate,
treniPRER Bhd pip A iR B B R an TR Bie. s
t hrough FI G, 5J her,?is,shovvn an isonetric_ view of
showsan 1spmetiovigw of the illustrative LG gureeture Isniingie Sirst drgahic n
the flowhart in FIG 4. Fig. 5A shows an isonetric

photoresist kajyert 542, ial devsnd hitértredidte Birdufiski &y 30k Itiard OS5 layer
organi ¢ 10 photoresist layer 502, a second

6 T ST, o TRk T e
5 lO'&R&tn?er l?l.ostfhel p%%rest}gts la?er? rzfsngegcribed above, the illustrative IC
structure is positioned in the illustrative reactor 100. FIG. SB. 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. SF shows the IC
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510-patterned into the photoresist |ayer. As described
above, the illuystrative IC structure igﬂgositioned in
the illustrative reactor 100. FIG 5B shows the '
illustrative IC structure after performng the
process 404 in which the trench 510 is etched rnto the
15 second hardmask | ayer 504. ( In FIG 5C there is
strushisoafterperforming anotheeN, @ strip toaemowe dli¢ photbresisng12dsled
the N20 from process 406 to chanber 100. The N20.is

descriibudeintt@scii 4122 pl asma that strips the photoresist
| ayer 502 and | eaves the trench etched hardmask | ayer

50 g 1o Fl D there.is shown the ]
il us‘,’t%?é?eﬁ[‘é gl s&Pﬂ%%‘ﬁ’é’ @F-F%Ql’lé'&giaﬂgf’fg%c maseniad such as
| ayer of photoresist 12 as described in process bl ock
BARE$ 16135 deseribestinblogksd 145 1The EC strudtare having theeapplied BARC 516
structure as described in block 410. FIG 5F shows the °
is shown IAEIG. 5G.SIn PG SHE thivé B shB¥nftRé 1 REudiipd Qﬁérbﬁgs) gas
ed Pn

strip to renove the photoresist 512 as descri

" i h S rated by . first =
deschiSin Shock 1853 IREHE EeRbidh g pERETomeddues e desired
described in block 414. The I C structure having the
Ofg%?ppf"éd" 18apt B (6 S1athe illustrative silicen contBiping diefecGiGmaterial, i.c.
there is shown the IC structure after N20 gas

OSGitayer,ihag beemtrbhelrdtchicdrol the desifbdidept s9\deefiked EbIBARSLS.
516 to produce.the desired organic plug 518. At F G

oy O o SO R

t desjre epth as described in block 418. Finally,
514#@3 r%?s‘itmgvﬁswég gereraigd by anplyiog dheNaDttlasniredescribed in
desired trench 510 and via 10 514. The resulting IC
block¥2( ¢0 memovesthgamganit phighy appl yi ng t he N20 pl asma
described in
Although the description about contains many limitations in the specification,

these should not be construéd 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.

s,
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bl ock 420 to renove the organic plug. Al though the
description about contains many limtations in the
speci fication, these should not be construed as
l[imting the scope of the clains but as nerely
providing illustrations of sonme of the presently
preferred enbodi nents of this 15 invention. Many ot her
enbodi ments will be appareg hose of skill in the
art upon review ng the de ifpﬁg Thus, the scope
of the invention should be detern1ned by the appended

Whatisadaimldosig with the full scope of equivalents to
whi ch such clains are entitled. Page 20 CLAIMS What

1.1'S CA@hdtR&d foi: geﬁeraﬁng%fmgaﬂl@bhfgeﬂﬁhﬁié P13, %d%ﬂ?é%idin% in an
plug wthin aVvia, said via residing in ah integrate

. circuit.structure jhavin Slllcon .CO
infFEERtERL Cirpilt SRRCTAY TR §Tic80 OBA RE BHFAP yatorial, said method
firstly, applying an organic conpound to said IC

comiiprisingir e, said organic ;.J conmpound configured to
occupy said via and a surface of said IC, secondly,

f ood . .
i er BB ol e dbiind 83l T SR HERS Sl prggic
fourthly, remving a portion of said organic. compound

compoupd configered te, aﬁwy prdylagedpiecs f gadle; 2. The
nmet hod of claim 1l wherein said organic compound is an
ant ise&¥nld®g tfesting a nitrous oxide (N,0) 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

diluent with said N,O gas, and applying said gas mixture to said reactor.
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coating (ARC). 15 3. The nethod of claim1 wherein
said organic gconpound is a bottom antireflective
coating (BARC). 4. The nethod of claim11 further
conprising generating a gas mxture by mxing a
di luent with said N20 gas, and applying said gas
m xture to said reactor., Page 21 5. The nethod of

5. cl dhmmethpd pEclaim 4 whereinsaid dilyent ipgmoblegas. 6. The
met hod of claim 1 wherein said nmethod for generating
said organic plug is applied during one of a
plurality of steps perforned during a dual danascene

. i .

6. £ hE3Renagotoiaifd ARetlledd pRiidior GG o rggpic plog s
froma group _consisting of o an03| licate gI ass (0sQ,

appligd during eneef #pl mmt%tepam f dyeing @ dyp] dapascene process.

glass (FSG. 10 8. A nethod for generating an organic,
plug within a via, said via residing in an integrated
ci rcuit structure having a first photoresist |ayer, a

7. @qnétﬂ&f éf’@lge f tlewﬁé'}}‘,ﬁf said Qﬁféog cBHt'taLrﬂrég hieﬁ&?ﬁc matenal is

a|n|ng ric Tayer, conpri
flrstly, appl yi ng an organlc conpound to said IC

selegted fram agroun consivtipg ploreammlinateclRsniQ3a) stiqos diexide(Sios),

said via and a surface of said IC 15 secondly,
and flredinagdailivate glass @8G)e (N20) gas into a reactor;
thirdly, generating a plasma is said reactor; and
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-ture, 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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fourthly, renoving a portion of said organic conpound
to generate said organic plug within said via. 20 9.
The nmethod of claim8 wherein said organic conpound is
an antireflective coating (ARC). Page 22 10. The

met hod of claim8 wherein said organic conmpound is a
bottom antireflective coating (BARC). 11. The net hod

10f i MethodWrichem ;g | ' re
B e Mothod ilolibi & WHetein safil R Tonipduid 402 Bl
U

ai as m xt said reactor. 12. The nethod of
a“i'lrﬁﬁﬁq’ff%@%{m)d diluent is a noble gas. 13. The
nmet hod of claim8 wherein said nethod for generating

said organic plug is 10 applied during one of a
plurality of steps perforned during a dual damascene

Pr OC/&Sm [ "
“éi l'icon g%%?gFEP%l?l el ect ?P@rﬁg{ge%n%?{ng dq%%ﬁggftg{f by _'mIXInga
diltierd withy spidNgO gas|sinsitdpplyinef sid gaa@witliretat8idgbagsr. (SO ,

silicon dioxide (Si®), and fluorinated silicate

glass (FSG. 15 20 Page 23 15. A nethod for

generating an organic plug within a via, said via

residing in an integrated circuit structure having a

fi ' I . > d i [ I :
12, ke G Gt 1 ¥ Bereth LA B EpPBRIGS e, “Lai &
nmet hod conpri sing:

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 (FSQG).
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firstly, applying an organic conpound to said IC
structure wherein said organic 5 conmpound is a bottom
antireflecting coating (BARC), said organic conpound

-configured to occupy said via and a surface of said

I C, secondly, feeding a nitrous oxide (N20) gas into a

reactor; thirdly, generating a plasma is said
rtion.of s

react Qr . enpvi ng .a pa id

e ereB08 ol PR i e SPflih R a9 g pesiding in an

MWthin said via. 16, The nethod of claim15 further

IptsaAted cHEUiG siastare baying gdirshphatorasishiayer,xi segond intermediate layer,

di luent with said N20 gas, and applying said gas

anitbdl third silicipdshtainR @il cdigh.m 16

wherein said dil ueir?t‘gt S egﬁﬁcolg)a gr’-ggg{s%l. H%l!aa%?gﬁprrlgtlﬁ%'d of
ntai.ning dielectric
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s etray BEhE R Bearet RO Ot G IG: icmye Yherein said organic
organosilicate glass (0OSG, silicon dioxide (S Q2),
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The net hod of. claim 18 wher ei n sai d et hod or
cOERRIrel itd Bcs@iysapd 9BNMI PitiFace &fﬁgé’ié-ed during. one

I or me uring a dual

of a plurality of steps per

damascen(ei RLO ess: .5 Page 25
secondly, Teeding a nitrous oxide (N20O) 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.

16. The method of claim 15 further comprising generating a gas mixture by mixing a

diluent with said N,O gas, 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 (OSQG), silicon dioxide (SiO,),

and fluorinated silicate glass (FSG).
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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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