; €3eYkYhd40H6~TLT. A NOVEL METHOD TO FABRI CATE DI SH FREE COPPER
| NTERCONNECTS The present invention relates generally to fabrication of
sem conduct or devices, and nore specifically to fabrication of netal
i nterconnects used with sem conductor devices. 1 BACKGROUND OF THE
| NVENTION Currently, the fabrication of.each copper danascene |evel or
| ayer requires three chem cal nechanical planarization (CVW) steps with two
different slurries. This copper fabrication process is conplex and costly
since two end-point detectors and two different slurries m M
Further, dishing usually occurs in the copper interconneJmmﬂmmmﬁ Emm e
second CMP step which renoves the TaN etch stop layer. This i$xgi nly due
..to the fact that TaN is harder and nore inert conpared to copper, thus

di shing of the copper lines is inevitable. U S. Patent Bl to
Liu et al. describes a selective copper interconnect prgﬁmﬁm@mﬁmm&tem
No. 6,184,138 Bl to Ho et al. describes a selective elec copper
pl ating process using a cap |layer 18. U.S. Patent No. 6,180, 5¥%¥8B1 to Lee
et al. describes another selective copper interconnect fornmed over an
under | yi ng copper interconnect including a barrier |ayer 46. The Mrakam
et al. article entitled "Spin-on Cu Filns for ULSI Metallization," Anerican
Vacuum Soci ety, 15t International Conference on mcro electronics and
interfaces, Feb. 7 to 11, 2001, Santa Clara, California Convention Center,
describes a spin-on copper (Cu) process. 2
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The Rosenmayer et al. article entitled "An Oxi de Cap Process for a
PTFE-based I C Dielectric," | EEE, 1998 describes a spin-on copper process to
fill trenches and vias down to 0.3um 3  SUMVARY OF THE | NVENTI ON
Accordingly, it is an object of one or nore enbodi nents of the present
invention to provide an inproved damascene process. O her objects wll
appear hereinafter. It has now been di scovered that the above and ot her

obj ects of the present invention rmay be acconplished in the foll ow ng
manner. Specifically, a structure having at | east one exposed conductive
structure is provided. A non-stick material layer is formed over the
structure and the at | east one exposed conductive structure. The non-stick
material |ayer having an BASdGROUNID & VENEWONat erial |ayer is
patterned to forma patterned non-stick material |ayer having at |east one
trench therethrough exposing at |east a portion of the at |east one

conductive structure. A rHat t{ m%erconne t is forned,in contacgt 'tfl t he

exposed portion of &Héreé‘t y'g g tfaBHsatign &%C&C%%H%‘E%IP@SW&%@YQW% ayer

I t h in:th -St -1 J .

nons st + e R RAOFLALRica o RAPL TaRARPEASA PEME) 41HBs WAlh TN Hitferent,o
[ i : . )

nmetal 1 nt gheApNedis F%@?‘t &%ﬁéﬁ&ﬁ&ﬁ% %HQ%B@%{ 258 c8§t1%'§ﬁ1c8%{]§§1?§-g>omt

non-stick materia e at [‘east one I nt'er connect an
upper sur fagRtord RAdPRVS QifAGENnRaRelek Ge %&@éd.@buﬂtﬁyﬁeig}ﬁngm\éﬂ -octurs in

pl anari zed dielectric layer is fornmed over the structure €xposing the upper
surface othd bl ihRacdniuees datial thelsec@ahTMLP step whitil Fim DE&CRIPTAXN &N
THE DRAW NGS The features and advantages of the present invention wll be
nmor e cl eastop layder Jhaods fonaimly Hbud d;d)ltgwi fagt dbatt Tepl io hatrd ke mnidn nmoanej inect i on
wi th the acconmpanying draw ngs in which |ike reference nuneral s designate
similar ofFORPRFek pey, BYuErEThiag of dhe spRPerIEngsds ineyi@abdhd in which: rigs.
1 to 8 schematically illustrate in cross-sectional representation a
preferred enbodi nent of the present invention. 5 DETAI LED DESCRI PTI ON OF

[ayers, otc. my bo Ut orvEatbR A oRol b bR Serhes & FEIdHE Soraen i n

the prior if¥ebconnect process.
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U.S. Patent No. 6,184,138 B1 to Ho et al. describes a selective

electroless copper plating process using a cap layer 18.

U.S. Patent No. 6,180,523 Bl to Lee et al. describes another selective
copper interconnect formed over an underlying copper interconnect including a

barrier layer 46.

The Murakami et al. article entitled "Spin-on Cu Films for ULSI
Metallization," American Vacuum Society, 1% International Conference on micro-
electronics and interfaces, Feb. 7 to 11, 2001, Santa Clara, California Convention

Center, describes a spin-on copper (Cu) process.



Initial Structure Fig. 1 illustrates a cross-sectional view of a structure
10 havj ng exposed conductive structures 12 fornmed therein. Conductive
structures 12 may be nmetal plugs or lines, for exanple, and may include
respective netal barrier layers 14 as shown in the figures. Conductive
structures 12 are preferably conprised of copper (Cu), alum num (Al),
tungsten (W, gold (Au), silver (Ag), an alum num alloy (for exanple an

Al Cu alloy) or a copper alloy (for exanple a Culn alloy) and are nore
preferably conprised of copper. Conductive structures 12 will be considered
to be copper lines 12 for ease of illustration hereafter. Structure 10 is
preferably a silicon substrate and is understood to possibly include a

sem conduct or waf er The Rnsgamayes et adt asticle gatifadsiAre Qridedeap ffopaess Rirtshi n
t he wafer__conductive |l ayers ar ielectric, layers, (e.qg., inter-pol x] de
(1PO), t ﬁ@EEé}@%M&PI@@@H#G?E@@, ToR-descaihes n it ORrRReT Bivseamto Hil
internetal dielectric &IM% @écH{ formed over the wafer surface. The term
"seni condifepeiesand wias fAawt © FURY to inchude devices formed within a

sem conductor wafer and the | ayers overlying the wafer. 6 It is noted
that there is no bottombarrier |ayer forned upon the exposed copper |ines
12 as opposed to having, for exanple, a TaN bottom barrier |ayer over the
exposed copper lines 12. An etch stop layer 15 is formed over structure 10
and the exposed copper lines 12 to a thickness of preferably from about 50
to 50001 and nore preferably from about 200 to 1500. Etch stop layer 15 is
preferably conprised of silicon nitride (SiN), silicon oxide (S ),
silicon oxynitride (SiON) or silicon carbide (SiC) and is nore preferably
conprised of silicon nitride (SiN). Key Step of the Invention In a key step
of the invention, a non-stick material layer 16 is forned over SiN etch
stop layer 15 to a thickness of preferably from about 1000 to 10,000 and
nore preferably from about 3000 to 9000. Non-stick material layer 16 is
conprised of, but not restricted to, PTFE or any other non-stick dielectric
material and is nore preferably conprised of PTFE having a thickness of
preferably fromabout 1000 to 10,000 and nore preferably from about 3000 to
8000. Non-stick material layer 16 will be considered to be a PTFE | ayer 16
for ease of illustration hereafter. Formation of Trenches 18 Wthin PTFE
Layer 16 As shown in Fig. 2, PTFE layer 16 and SiN etch stop layer 15 are
patterned to formtrenches 18 respectively exposing at |east a portion of
copper lines 12. PTFE layer 16 is preferably etched by a pl asma-assi sted
etching process 7 that can al so renove any unwant ed copper oxide from
over copper lines 12 and preferably using one or nore of the foll ow ng
gases: N2, H2, ammonia, OZ, formng gas (N2/H2), a fluorocarbon, a

fluori ne-substituted hydrocarbon, a hydrocarbon, argon (Ar), helium (He),
BCl;, NFL and chlorine. A cleaning step may then be inplenented to renove
any etching residue. Such a cleaning step may enpl oy chem cal s including
sol vents and gases. Shin-on Process to Form Metal Plugs/Interconnects 20 As
shown in Fig. 3, using a spin-on process, a nmetal is deposited into
trenches 18 over exposed Cu lines 12 to a thickness of preferably from
about 1000 to 10,000 and nore preferably from about 2000 to 8000 and
preferably below the top of the patterned PTFE | ayer 16" to form

pl ugs/lines/interconnects 20. Metal plugs 20 are preferably conprised of
copper, alum num tungsten, gold, silver, an alum numalloy or a copper
all oy and are nore preferably conprised of copper and are forned by a

spi n-on copper process. Metal plugs/interconnects 20 will be considered to
be copper plugs/interconnects 20 forned by a spin-on copper process for
ease of illustration hereafter. Due to the non-stick nature of patterned
PTFE | ayer 16' the copper solution will be confined inside trenches 18
during the spin-on copper (Cu) process and |eaving the top surface of
patterned PTFE | ayer 16' essentially free of the copper solution. Thus,

sel ective copper deposition is achieved. To elimnate copper residue |eft
on the top surface of patterned PTFE | ayer 16', the thickness or height of
t he




8 patterned PTFE | ayer 16" is preferably higher than the actual thickness
or height of copper plugs 20 (see above). Renoval of Patterned PTFE Layer
16" As shown in Fig. 4, the patterned PTFE | ayer 16' is renoved to expose
Cu plugs 20 and patterned SiN etch stop | ayer 15 preferably using the sane
pl asma- assi sted etching process used to formtrenches 18 with paraneters
used to inplenent strict end point detection to avoid renoval of the
patterned SiN etch stop layer 15 . It is noted that the SiN etch stop |ayer
15" adjacent Cu plugs 20 passivate the edge of the Cu plugs 20. The Si N
etch stop layer 15" also serves as a diffusion barrier. Deposition of
Barrier Layer 22 As shown in Fig. 5 a barrier layer 22 is formed over the
exposed copper plugs 20 anBUMMAREODETIHEINVENBIONayer 15' to a

t hi ckness of preferably from about 80 to 40001 and nore preferably from
about 200 to 800b. Barrier layer 22 is preferably formed of TaN, Ta Ta/ TaN,
TiN or any other material capable of acting as a diffusion barrier and is
more preferably conPereisingly, tananphjest ofgha gNmaorgembodimenys g tlriprasant
there is no barrier |ayer between copper lines 12 and copper plugs 20 which
provi des MYENFRPIBPERY e@&?%??ﬁ@#éﬁ%@ﬁ%?%ﬁé?%%g_ 9 Selective Renoval
of Barrier Layer 22 As shown in Fig. 6, barrier layer 22 is selectively
renoved form copper plugs 20 and patterned SiN etch stop layer 15 to | eave
only sidewal | barri A : the side walls of copper

pl ugs 20. Barrier Ig%%ég%g&rggggfgﬁﬁfgéf?ﬁﬁgﬁ%Ved preferably using a spacer
etch technique, that is an anisotropic etching process that renoves only
hori zontal portions of barrier |ayer 22. Deposition of Dielectric Layer 24
As shown in Fig. 7,Itahal abecbeérs disopaerétt that ther abesteowrd dther sbjeced of ehet

| east as high as copper plugs 20 and preferably covering copper plugs 20
and to a phésckhégsergion maay bcﬁﬂCOB’Qﬂi}?%led izotm%)&loaﬂidigrmrwresleeaﬁtg{lly,rmm
about 4000 to 16, 000b above copper plugs 20. Dielectric |ayer 24 is

pr ef er abl §irHClUsaIRVINGatclepst ang expased sepdustive strugbieds provided. Aaaresiiek g.
fluorine-doped silicon oxide), fluorinated silica_glass (FSG, SiO2

Coral TM Shatreral layey @%P%\ﬁg(ﬁgﬂ%itheftrﬁlﬁt%ﬁ@mﬁe e|agheast ginel exposed canduetive

di f bl i sed of fl i ne-doped sili i FS
Pl anar | Jaf FHRCGE: el SR PREK|Robriel JaXET SHOE AR RPBET SUTACe) SR M Pgk:
24 | | [ to f. | ized dielectri,c | 24' e i
ol ugs 20 SRICHEL OBRILERIRThLS Lo er DT CBH e el S 6T ATV B AL cr
e 403 2 B LA e A PR BL UR0 hs one
chem cal gBRAAR:EALRetr8NANGetdNRlerchbRhe @48 BlRed in contact with the exposed

portion of the at least one conductive structure within the at least one trench

wherein the non-stick properties of the patterned non-stick material layer prevent
accumulation of the metal comprising the metal interconnect upon the patterned
upper surface of the patterned non-stick material layer. The at least one metal
interconnect having an upper surface. The patterned non-stick material layer is
removed. A planarized dielectric layer is formed over the structure exposing the

upper surface of the at least one metal interconnect.



10 Further processing may then proceed. The nmethod of the present

i nventi on does not suffer dishing of the copper plugs 20 during

pl anari zation of dielectric |layer 24 and that this is the only

pl anari zation step required for each netal |ayer. Even if copper plugs 20
are dished, the recessed region will be filled by the next internetal
dielectric (I MD) |ayer deposition as there is no Ta/ TaN | ayer that nust be
renoved by a CVWP process. The CWP process is nmuch sinpler and dishing of
copper plugs 20 or IMD |ayer 24" is not severe as CVMP renoval selectivity
between Cu and the IMD |ayer 24 is low Further, it has been reported that
copper interconnects (co-.er -Iu.s 20 mnthout a bottonlbarrler | ayer such
as TaN such as in the ppRbanDES{R Bd] Maer f or rance and

| ower i nterconnect resistance. Advantages of the I nventi on The advant ages
of one or nore enbodi nents of the present invention include: 1) better

el ectro-mgration (ﬁ“%#gerforna ce anq | ower i nterconnect £esisH? ce;

sel ective depositio HWIES ARG DV 8;53568 ﬁl%‘? lPr§§e CHECBRAPI
process, %;llgggxonA&’ %%%1' fr‘é{}gng %ﬁgw%ege d%gé t?on %Xlgén cpﬁ Snc%lto?\pwci)& &QéOper

pl ugs - NVENt T ona nmascen RO QU €8

nar’rel y Sﬁgc%rlﬁ)#&l\}rlgguéf%v@ € QMDCI‘?']Q( I'é?QreQ{}eTﬁu %’r\«l:llgaciéél tleaé'iﬁ{ll é.s(fnep

rrier |Fayer CMP an stop on die ectr|c ayer; step
3 - buffl BErreshdHdEhE elenhénts, @ﬁ(&@ﬁ&@&%@@%ﬁﬁ&ﬁ%@r di shi ng whl chis
ot herw se |neV|tabIe durlng t he second step of the conventional CWVP
damascene process (the Ta/ TaN barrier |ayer CWP)

Figs. 1 to 8 schematically illustrate in cross-sectional representation a

preferred embodiment of the present invention.



Whi |l e particul ar enbodi nents of the present invention have been illustrated
and described, it is not intended to limt the invention, except as defined
by the following clains. 12 CLAIMS W claim 1. A nethod of fabricating
at | east one netal interconnect, conprising the steps of: providing a
structure having at | east one exposed conductive structure; formng a
non-stick material |ayer over the structure and the at | east one exposed
conductive structure; the non-stick naterial |ayer having an upper surface;
5 patterning the non-stick material |ayer to forma patterned non-stick
material |ayer having at |east one trench therethrough exposing at |east a
portion of the at |east one conductlve structure forntng a netal

i nt erconnect i MEBA{R MESK (I [H ! BODEN
conductive structure within the at Ieast one trench mherern the non- sti ck
10 properties of the patterned non-stick material |ayer prevent
accunul ati on of the taI risin th tal .interconnect upo tpe
patterned upper sur ?‘f’ﬁ lsﬁastpteg‘rf OHNTWGESS, raMteds &if- 17“&9’3? qrmedht
| east one | _iwkergonne urfac npvi ng t he

patter ned® no%\C%snt‘?hiheercrla e?crn}i enltaygpg‘&qd&gg&fwg ntﬁe ﬁhﬁfrénarr zed dielectric
| ayer over the structure exposing the upper surface of the at |east one
metal interconnect. 2. The nethod of claim 1, wherein the structure is a
silicon sukish! @r@cturbe at | east one conductive structure is conprised of a
material selected fromthe group consisting of copper, alum num tungsten,
gold, silver, an alumnum alloy and a copper alloy; the non-stick materi al
| ayer is conprlsed of PFTE; the nmetal interconnect is conprised of a
material sel ected fFign 1Hugtiates eoersssiseaidon! vigywer! aastanetwre 10l having

exposed conductive structures 12 formed therein. Conductive structures 12 may be
metal plugs or lines, for example, and may include respective metal barrier layers
14 as shown in the figures. Conductive structures 12 are preferably comprised of
copper (Cu), aluminum (Al), tungsten (W), gold (Au), silver (Ag), an aluminum
alloy (for example an AlCu alloy) or a copper alloy (for example a Culn alloy) and

are more preferably comprised of copper. Conductive structures 12 will be

considered to be copper lines 12 for ease of illustration hereafter.

Structure 10 is preferably a silicon substrate and is understood to
possibly include a semiconductor wafer or substrate, active and passive devices
formed within the wafer, conductive layers and dielectric layers (e.g., inter-poly
oxide (IPO), tungsten plugs, metal lines, damascene interconnects, and an
intermetal dielectric (IMD), etc.) formed over the wafer surface. The term
“semiconductor structure” is meant to include devices formed within a

semiconductor wafer and the layers overlying the wafer.



tungsten, gold) silver, an alumnumalloy and a copper alloy; and the

pl anar,i zed dielectric layer is conprised of a nmaterial selected fromthe
group consisting of doped silicon oxide, FSG and Si 2. 3. The nethod of
claim1l, wherein the structure is a silicon substrate; the at |east one
conductive structure is conprised of copper; the netal interconnect is
conpri sed of copper; and the planarized dielectric |layer is conprised of
FSG 4. The nmethod of claim1l, wherein the non-stick nmaterial |ayer is
formed to a thickness of fromabout 1000 to 10,0001 and the at |east one
metal interconnect is formed to a thickness of from about 1000 to 10, 0001.
5. The nmethod of claim 1, wherein the non-stick material layer is fornmed to
a thickness of fronitalot@tedotimt heseds ngnhottpen Farrigndayemiormedupon the
interconnect i§ fornmed.to t hi ckness of f.rom.about 2000 000. QQ.The
net hod of CRHECH LPR%A ’tr@?nﬂt %ogypoqeéi;tg[ hayingntar$xampley ag ot}pra BArHEr ght
and the p?ttgrnqg %og-%thfkonq%qﬁiaH_layer has a hei ght wherein the netal

i nt er connéet Rg?g FTEOPES SRR 1%e pat t er ned non-stick materi al | ayer

hei ght; and wherein the upper surface of the at |east one netal

i nt erconnect exposed through the planarized dielectric |ayer is non-dished.
7. The method of cl ainmedth $BErIRYEr 45 i§l6FMEd A dradtflictliPe 1OTdTRH 1Y @kpb &L
structure and the at | east one éxposed conductive structure before

f or mat i oncoppéhinaon2stoi & khivkress alf prefaablyaftbri bRares té GO00AL end ahotayer
is formed over the etch stop |ayer. 14 8. The method of claim1, wherein
an etch spmfetaplefrin abou@d050a500Ae Bielr stopulagennd is ipeeterablyomprised of
exposed conductive structure befaore formation of the ngn-stick material

| ayer, an8ilicAs nifidesSilii sigaay Pdre (@i, siicarpexymitige (SN et silican sprhidger ;

the etch sf, | ayer being, c ri sed,of mterial selegted fromthe group
consi sti nZﬁ@Eagau? E‘tﬂ{elﬂrgﬁeir y comprised %)ﬁl n Rityide ?\@xynitri de and

silicon carbide. 9. The nmethod of claim1l, wherein an etch stop layer is
formed over the structure and the at | east one exposed conductive structure

bef ore forsmtd on t npn-stick material layer, and the non-stick
1S oP g a8

mat eri al V8r the etch stop layer; the etch stop | ayer
bei ng conprised of silicon nitride. 10. The nmethod of claim1l, wherein the
at | east one conductive structure does not have a barrier |ayer forned

thereupon. 11. The mrthed QbpWrahBidvetiti, &l Aok REcR Matdtial kayBRt18" 1 dbrrhay €"
is patterned using a
over SiN etch stop layer 15 to a thickness of preferably from about 1000 to 10,000A
and more preferably from about 3000 to 9000A. Non-stick material layer 16 is
comprised of, but not restricted to, PTFE or any other non-stick dielectric material
and is more preferably comprised of PTFE having a thickness of preferably from
about 1000 to 10,000A and more preferably from about 3000 to 8000A. Non-stick

material layer 16 will be considered to be a PTFE layer 16 for ease of illustration

hereafter.

Formation of Trenches 18 Within PTFE Layer 16

As shown in Fig. 2, PTFE layer 16 and SiN etch stop layer 15 are
patterned to form trenches 18 respectively exposing at least a portion of copper

lines 12. PTFE layer 16 is preferably etched by a plasma-assisted etching process



pl asma- assi sted etching process. 12. The nethod of claim 1, wherein the
non-stick material layer is patterned using a plasnma-assisted etching
process which al so renoves any oxide formed over the exposed portion of the
at | east one conductive structure. 13. The nethod of claim1, wherein the
non-stick material layer is patterned using a plasna-assisted etching
process using one or nore gases selected fromthe group consisting of: N2,
Hz, ammonia, QZ, a fluorocarbon, a fluorine-substituted hydrocarbon, a
hydrocar bon, argon, helium BC13, NF3 and chlorine. 15 14. The met hod of
claim1l1, wherein the non-stick material layer is patterned using a

pl asma- assi sted etching process using one or nore gasses selected fromthe
group condiaCrRGly rempve any ypwsated spRPeR OXits, frofe oxer KePPeXr linpailhand
wherein the patterned non-stick terial layer is.r ved by.t ane,
rocess (BEICRBE PG e Motk L ERE folFas k) Eisep By er e panmAA e Rotmise
claim1l1, wherei banrier. Laver i.s forne er the.structure.and the at
east onebitel e iak & LaHcarBiFia flprletiiteBr ey Rid Rk rER b IRrafetafe:
is reanegggggAQ?ﬁgﬂgwﬁ ePﬁﬁﬂaﬁhFengkﬁﬁﬁﬁEfic | ayer is fornmed. 17. The
met hod of aim17, erein’the”at 1east one netal interconnect has side
wal |l s and barrier |ayer portions are fornmed only over the at |east one
metal interconnect side walls after the patterned non-stick material |ayer
is renoved and bef oneclehriny ategr hzgdtldirebediniplerenited tosrenddvednyléchihg
met hod of fabricating at | east one copper interconnect, conprising the

st eps of : rgsidwe. Gunl aalegning stapemazenmplostcherdedls imdudingpsddentts addgases
structure; formng a non-stick PFTE | ayer over the structure and the at

| east one 5 exposed conductive structure; the non-stick PFTE | ayer having
an upper surface; patterningt ayer to forma patterned
non- st i ck2pmrenPxoeass gafory Metal Plugs /d & '-'erethrough exposi ng at

| east a portion of the at | east one conductive structure; form ng a copper
i nterconnect in contact with the exposed portion of the at

As shown in Fig. 3, using a spin-on process, a metal is deposited into
trenches 18 over exposed Cu lines 12 to a thickness of preferably from about 1000 to
10,000A and more preferably from about 2000 to 8000A and preferably below the
top of the patterned PTFE layer 16' to form plugs/lines/interconnects 20. Metal
plugs 20 are preferably comprised of copper, aluminum, tungsten, gold, silver, an
aluminum alloy or a copper alloy and are more preferably comprised of copper and
are formed by a spin-on copper process. Metal plugs/interconnects 20 will be
considered to be copper plugs/interconnects 20 formed by a spin-on copper process

for ease of illustration hereafter.

Due to the non-stick nature of patterned PTFE layer 16' the copper
solution will be confined inside trenches 18 during the spin-on copper (Cu) process
and leaving the top surface of patterned PTFE layer 16' essentially free of the copper
solution. Thus, selective copper deposition is achieved. To eliminate copper residue

left on the top surface of patterned PTFE layer 16, the thickness or height of the



10 | east one conductive structure wthin the at |east one trench wherein
the non-stick 16 properties of the patterned non-stick PFTE | ayer prevent
accunul ati on of the netal conprising the copper interconnect upon the
patterned upper surface of the patterned non-stick PFTE | ayer; the at |est
one copper interconnect having an upper surface; 15 renoving the patterned
non-stick PFTE | ayer; and form ng a planarized dielectric |ayer over the
structure exposing the upper surface of the at | east one copper

i nterconnect. 19. The nethod of claim 18, wherein the structure is a
silicon substrate; the at |east one conductive structure is conprised of a

mat eri al sel ect th roup.consi sting of copper, ., al.um num _tungsten,
SRt ch . b N T B SR g N o R SRR AT

di el ectri i i f terial | ected f th

Consi ot | e Fnes G AIBELRGE, O & T L a o ep 20, The method of cl aim

18, wherein the structure is a silicon substrate; the at |east one
conductive structure is conprised of copper; and the planarized dielectric
| ayer i s RempvabeOPstemoGPAE L4 et hod of claim 18, wherein the
non-stick PFTE layer is forned to a thickness of from about 1000 to 10, 000
and the at | east one copper interconnect is forned to a thickness of from
about 1000 to 10,000. 22. The_nethod of claim 18, wherein the non-stick
PFTE | ayer is fornedstsbown i Eigndstheopatteroad d0dih layeod6tis renovedrta exipesat
| east one _cop I

Lo 3000, €% PR, 2 enrgined SINGPRIBORARUREI 17 (HETaIAD SN OEE Coptor
ol ght - whBISTT B SHaH M BrOF Bt (0 FoREhd s X WiftaRTHTEISEt Fatchén
° Zét %E;ﬁﬁg%%%ﬁ&?Eé%%éig@%ﬁ{c@f?%ﬁ*c{‘ﬂ%g@ %‘iﬁ%@%@f h%fa@%ﬁe@if@?g&c e
L g][ gwrscei ?\éégoﬂ_%é’ €&t fsugj? ul? e atg{ji t_ﬁﬁe t}g% ?Iga‘g? osgélgégg%sgg %%]ﬁg?}t[ ?éleap ]sligsu%q g; e
is for rredijgggé{r/%{ahtg%e %E%E%nggg 'f%g{rﬂme?ﬁgafdg} lagll% gi1§1 é’gg S\%E‘?agr%e%sﬁxan

etch stop di@¥&bhnibardi® med over the structure and the at |east one exposed
conductive structure before formation of the non-stick PFTE | ayer, and the
non-stick PFTE layer is fornmed over the etch stop layer; the etch stop

| ayer being conprised of a nmaterial selected fromthe group consisting of
si | i con niDepoditiorsof Baroter deayde22 silicon oxynitride and silicon carbide. 26.
The nethod of claim 18, wherein an etch stop layer is fornmed over the
structure and the at | east one exposed conductive structure before

formati on of the non-stjck PFTE. | ayer, and [ag(e ng.— s%i ckerbeFTEﬁ%ﬁyer is d
5T | ety Br THENGHY OV8 F S&POSE

formed over the et cH\SERPWRalfeFig thet Bagmiers
ili itride.,27. Th t hod of..¢cl ai 8, ,whereipn the. at | t
conduct | veoBPFLEIHE2NRRe Frsterhad a1l B sk VA5 a8 Rop dBisknees BL pusteranly
;h& gg?ng?ggcg f Sat%lggxltgpgtﬁ 549\3{}%;:%@;?@0_@8 fg'gféiglgl&%oﬁlz%dt%rto' SR BELRE ‘ljayuesr' ng
22 is preferably formed of TaN, Ta, Ta/TaN, TiN or any other material capable of

acting as a diffusion barrier and is more preferably comprised of TaN, Ta or

Ta/TaN.

Again, it is noted that there is no barrier layer between copper lines 12

and copper plugs 20 which provides for improved electro-migration properties.



29. The nethod of claim 18, wherein the non-stick PFTE |ayer is patterned
using.a plasma-assisted etching process which al so renoves any oxi de forned
over the exposed portion of the at |east one conductive structure. 30. The
met hod of claim 18, wherein the non-stick PFTE |ayer is patterned using a
pl asma- assi sted etching process using one or nore gasses selected fromthe
group consisting of: N2, H2, ammnia, Oz, a fluorocarbon, a
fluorine-substituted hydrocarbon, a hydrocarbon, argon, helium BC13, NF3
and chlorine. 31. The nmethod of claim 18, wherein the non-stick PFTE | ayer
is patterned using a plasma-assisted etching process using one or nore
gasses selected fromthe group_consisting of: N2, Hz, amonia and OZ 32.
The net howelegtive Removal of Barier hayere?hat t er ned non-stick PFTE | ayer is
removed by the sane process used to pattern the non-stick material |ayer.
33. The nethod of claim 18, wherein a barrier layer is forned over the

structure and the aj_lI r C er. Lntersonnegt after the tterned
non-stick PFTE Iaye}rs‘siS§ia)t?"télrrlt?)\r;ii1 .@%rggff gllygr ?ﬁés ?)fi(i%‘ﬁ%{’reﬁ%‘?}“m’%‘?g |C8PP§1'§/er
is forned 20T, G l.al , i

i nter conn%lc‘:%%hza(l)sﬂgt?ll1 gg{t\%aﬁﬁcgéﬁ ﬁlb}g%tr@el? aglgrtgp}%?‘?? ghls’) %?gwagpﬁ%ﬁ%gﬁ&erover
the at | egsii AREIT QRRE the RIGS GRIMREN cofie p/vagk S0aBhefied ﬁ‘éxePQtZt@ 'REtivel
non-stick PFTE | ayer is renoved and béefore the planarized dielectric Igyer
i s formedrem&ved Prefefaliipt lisitlgaf spaderictett tathrafué cadalt i9a8 £AUPPLOpic etching

i nterconnect, conprising the steps of: providing a structure having at

| east si npraepothed remodes onlychatizardalpertionsofibagriemlagec?2.st op | ayer upon
the structure and upon the at |east one 5 exposed conductive structure;
form ng a non-stick PETE | ayer over the etch stop |ayer; the non-stick PFTE

| ayer having an upper. surface; patterning the non-stick PFTE | ayer and the
etch stopwwd non-stick PFTE | ayer and a patterned
etch stop | ayer having at |east one 10 trench therethrough exposing at

| east a portion of the at | east one conductive structure; form ng a copper

i nt (O t ith th parti f. th t | t
conauct i ve str uct or ECATERTh I R 2c4 REE B 2k Bifotmer e ERe witizeiat
ti -5 { ti f
Phe. et al 78! 2o RGPS LEPRRCP R d pEC DB R g Fe S STHEY oAt
surface OfchiEpﬁesQ_aéft £bREILHNIFI] (K 2600GA! AXE tnorkeSrefdrabBARon? 46 05PRBESH to
i nterconnect having an
16,000A above copper plugs 20. Dielectric layer 24 is preferably a low-k dielectric

layer comprised of doped silicon oxide (e.g. fluorine-doped silicon oxide),
fluorinated silica glass (FSG), SiO,, Coral™, SiLK™ (from Dow Corning) or another
low-k dielectric material and is more preferably comprised of fluorine-doped

silicon oxide or FSG.

Planarization of Dielectric Layer 24

As shown in Fig. 8, dielectric layer 24 is planarized to form planarized
dielectric layer 24' exposing copper plugs 20 and not contacting the copper of
copper plugs 20. Sidewall barrier layer portions 22' prevent interaction between
copper plugs 20 and planarized dielectric layer 24'. Dielectric layer 24 may be

planarized by chemical mechanical polishing (CMP), for example.
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upper surface and side walls; renoving the patterned non-stick PFTE | ayer;
formng barrier |ayer sidewall portions over the at | east one copper 20

i nterconnect side walls; formng a planarized dielectric |ayer over the
structure exposing the upper surface of the at | east one copper

i nterconnect; and wherein the upper surface of the at |east one netal

i nterconnect exposed through the planarized dielectric |ayer 24 is

non-di shed. 20 36. The nethod of claim 35, wherein the structure is a
silicon substrate; the at |east one conductive structure is conprised of a
material selected fromthe group consisting of copper, alum num tungsten,
gold, silver, an alum num alloy and a copper alloy; the etch stop |ayer
bei ng conprised of a material selected fromthe group consisting of silicon
nitride, silicon ode% silicon oxynifride and,silicon carbide; and the

pl anari zed di el ect r | S tPEYRBFOFEESIREMRY R RO mt eri al sel ected from the
group consisting of doped silicon oxide, FSG and Si Q2. 37. The nethod of
claim 35, wherein the structure is a silicon substrate; the at |east one

conduct i ve. Struct Ur ghbSmE@IBRS bF fick E@es%ﬁpl@ﬁ{}éntﬁé}? doles fho?ttsﬁ?ﬂféradi%ir%gbf‘ghe
conprised of silicon nitride and the planarized dielectric layer 1|

conpri sede@ppdrPugd0 dlrengpldrediAtiosl of dieRltrinhsfeioa drtetief GhisSk ARe AP
is formed to a thickness of from about 50 to 5000A; non-stick PFTE |layer is
formed t oplriahizakonssepofeqfuixech fabedth 04l Iagerl GvefGfcapskriplagal laeadisheds
copper interconnect is formed to a thickness of from about 1000 to 10, O00A.
39. The nthéoeressed Iragion3®illvibe fdled bjiethet néxtsindprmatadrdiekectoe BdD)olayer

t hi ckness of from about 200 to 1500A; the non-stick PFTE | ayer is fornmed to
a t hi cknedepeditipnas thisseiis BodR ATl boea thati muss be ramagwed biyea EdBerrocess.
interconnect is formed to a thjickness of from about 2000 to 8Q00A. 40. The
met hod of T8 &MPProcosseis anwch pianpler paddishing ofuiopperiplugs 20 andMD fhaper24’

hei ght and the patterned non-stick PFTE | ayer has a, hei wherein the
copper i niENRUH %@ta%ékvﬁmem%vqlég CHKHHR b@h%e%&m%@%@ﬁbslﬁywwm- ayer
hei ght. 21 41. The nethod of claim 35, wherein the non-stick PFTE | ayer
is patterned using a plasna-assisted etching process. 42. The net hod of

claim 35, wherein thg H9-§HaG ibegﬁ-ggpbf’%& rthjatscoq%&qfnpquoffﬁéﬁg(&pper plugs

20) without a bottom barrier layer such as TaN such as in the present invention,

have better EM performance and lower interconnect resistance.

Advantages of the Invention

The advantages of one or more embodiments of the present invention
include:
1) better electro-migration (EM) performance and lower interconnect
resistance;
2) selective deposition of Cu using spin-on copper;
3) much simpler CMP process, i.e. only require one step dielectric layer CMP
and stop on copper plugs - the conventional CMP damascene process requires three

steps, namely: step one - bulk copper CMP and stop on Ta/TaN barrier layer; step

11



pl asma- assi sted etching process which al so renoves any oxide forned over

t he exposed portion of the at |east one conductive structure. 43. The

met hod of claim 35, wherein the non-stick PFTE layer is patterned using a
pl asma- assi sted etching process using one or nore gasses selected fromthe
group consisting of: N2, Hz, ammnia, Oz, a fluorocarbon, a
fluorine-substituted hydrocarbon, a hydrocarbon, argon, helium BC 3, NFL
and chlorine. 44. The method of claim 35, wherein the non-stick PFTE | ayer
is patterned using a plasma-assisted etching process using one or nore
gasses selected fromthe group consisting of: N2, H2, ammonia and Oz. 45.
The met hod of _cl aim 35, wherein the patterned non-stick PFTE |ayer is
removed BWa hEaskah bargeekhyenSAP apdsion enlielsetricdayet npr steprg -ibafng opo
AILLA 2. An Y, A5 . EA [.A.AI.Al . A.AA0 . A.AY. A

2. AE. Al . AEIRYIK 3G Al v>x P(pF6Sty 4

| gb c™halc A Ca C calcalc
h] Cal o] cra] capeartatenrcs) S R Ie R PR BTl BI QR ACE) ¢
aJ calc”a o @l ca
ca] cal cal B P oL R e OB R N D R o
[ V] c] ca] camg] ca] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] c™a] ca] ca] c™a] ca] ca] c”a]
ca] ca] ca] ca] ca] ca] cha] ca] ca] c*a 000000L1]1111;
2222223 333P4445c556Y6h666788| wr mhc”Y] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 89a9991:r:
o H While particular embodiments of the present invention have been
, 5 <==1 >>>UEXAAALBGBBB#CVD\ DDE) EVEE} xsni d_Z] c] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] caillsairetgdcand deserileed, d qsau]tcaqe@d]eaatpdup&et]ﬂ@ath]tm,@afw] @a%@fal@:h FF
GH
HhHHINIIIQX@%Q@NPMﬁGEPﬁQEFeRS‘UzUUVVV$X}xsnid_Z]c]]ca]ca]ca]ca]ca]ca]ca]ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal
SXXYeZ[[[[-VU\NN\]F]T]]BMAT7 "2~ "*aba<aeccd}xsnid_Z]c]]ca]ca]ca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] calca]ca]ca]ca]ca]c
a] ca] ca! d] dvef f-gyggggbhhhi Nj jj kVvkYk2 ~" " *a6a<aeccd} xsni d_Z] c]] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
caj ca] ca] ca>xi K- Y9! 109%&' () - FY#109%0& () - yyl0%& () -
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109%& ()- 4 }rg\=Y9! 10 109%& ()- 10b 10b

CLAIMS

We claim:

1. A method of fabricating at least one metal interconnect, comprising the steps of:
providing a structure having at least one exposed conductive structure;
forming a non-stick material layer over the structure and the at least one

exposed conductive structure; the non-stick material layer having an upper surface;

5 patterning the non-stick material layer to form a patterned non-stick material
layer having at least one trench therethrough exposing at least a portion of the at
least one conductive structure;
forming a metal interconnect in contact with the exposed portion of the at
least one conductive structure within the at least one trench wherein the non-stick
10  properties of the patterned non-stick material layer prevent accumulation of the
metal comprising the metal interconnect upon the patterned upper surface of the
patterned non-stick material layer; the at least one metal interconnect having an
upper surface;
removing the patterned non-stick material layer; and

15 forming a planarized dielectric layer over the structure exposing the upper

surface of the at least one metal interconnect.

2. The method of claim 1, wherein the structure is a silicon substrate; the at least one
conductive structure is comprised of a material selected from the group consisting
of copper, aluminum, tungsten, gold, silver, an aluminum alloy and a copper alloy;
the non-stick material layer is comprised of PFTE; the metal interconnect is

comprised of a material selected from the group consisting of copper, aluminum,

13



10b<10%& () -! S#10%b& ()-',s10%& ()- !-#10%bé& ()-1RdEg\ =Y9! 1010%& () -
10%& ()-10%& ()- 9#10%&' ()- Y#10%& ()- 10%& () -
>P~_=Y9! 10! S#10%b& ()-, 109%H& ()-! y#10%b& ()- 10%& ()- 10b 10b
10b<s10%& ()-1qg~_@r9! 10! S- #10%&’ () - @G¥10%& ()-s 10%& ()- 10b 10b
10b<s10%& ()-! | (@10%b& ()-: qN<j aB~_@9! 10! 1@ 10%& ()- "6#10%& ()-
110%& ()-6 109%& () - S#H10%& () -! S-#10%b&' () -j NPQRSsxnmbCY9! 10!
-#10% u& ()- 10b 10b 10b<10%&' ()- Y&O#10%&' () - YF7-#10%& () -
f510908& ()-s7l!'nlol p! q!z[ PE: Y9! 10-u 10-u
tungsten, gold, silver, an aluminum alloy and a copper alloy; and the planarized
dielectric layer is comprised of a material selected from the group consisting of

doped silicon oxide, FSG and 5iO,.

3. The method of claim 1, wherein the structure is a silicon substrate; the at least one
conductive structure is comprised of copper; the metal interconnect is comprised of

copper; and the planarized dielectric layer is comprised of FSG.

4. The method of claim 1, wherein the non-stick material layer is formed to a
thickness of from about 1000 to 10,000A and the at least one metal interconnect is

formed to a thickness of from about 1000 to 10,000A.

5. The method of claim 1, wherein the non-stick material layer is formed to a
thickness of from about 3000 to 8000A and the at least one metal interconnect is

formed to a thickness of from about 2000 to 8000A.

6. The method of claim 1, wherein the at least one metal interconnect has a height
and the patterned non-stick material layer has a height wherein the metal
interconnect height is less than the patterned non-stick material layer height; and
wherein the upper surface of the at least one metal interconnect exposed through

the planarized dielectric layer is non-dished.
7. The method of claim 1, wherein an etch stop layer is formed over the structure

and the at least one exposed conductive structure before formation of the non-stick

material layer, and the non-stick material layer is formed over the etch stop layer.
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. The method of claim 1, wherein an etch stop layer is formed over the structure
and the at least one exposed conductive structure before formation of the non-stick
material layer, and the non-stick material layer is formed over the etch stop layer;
the etch stop layer being comprised of a material selected from the group consisting

of silicon nitride, silicon oxide, silicon oxynitride and silicon carbide.

9. The method of claim 1, wherein an etch stop layer is formed over the structure
and the at least one exposed conductive structure before formation of the non-stick
material layer, and the non-stick material layer is formed over the etch stop layer;

the etch stop layer being comprised of silicon nitride.

10. The method of claim 1, wherein the at least one conductive structure does not

have a barrier layer formed thereupon.

11. The method of claim 1, wherein the non-stick material layer is patterned using a

plasma-assisted etching process.

12. The method of claim 1, wherein the non-stick material layer is patterned using a
plasma-assisted etching process which also removes any oxide formed over the

exposed portion of the at least one conductive structure.

13. The method of claim 1, wherein the non-stick material layer is patterned using a
plasma-assisted etching process using one or more gases selected from the group
consisting of: N,, H, ammonia, O,, a fluorocarbon, a fluorine-substituted

hydrocarbon, a hydrocarbon, argon, helium, BCl,, NF; and chlorine.
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-109%4 & () -1 10‘%4| & ()- 10T 10T 10T s<109%& ()- 333P4445dEbC 10b f
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$ | 8ﬁ4( he met% lc% laim 1 wjh re1|n the)non st?c matexrmi?ayer is patterned using a

plasma-assisted etching process using one or more gasses selected from the group

consisting of: N,, H,, ammonia and O,.

15. The method of claim 1, wherein the patterned non-stick material layer is

removed by the same process used to pattern the non-stick material layer.

16. The method of claim 1, wherein a barrier layer is formed over the structure and
the at least one metal interconnect after the patterned non-stick material layer is

removed and before the planarized dielectric layer is formed.

17. The method of claim 1, wherein the at least one metal interconnect has side
walls and barrier layer portions are formed only over the at least one metal
interconnect side walls after the patterned non-stick material layer is removed and

before the planarized dielectric layer is formed.

18. A method of fabricating at least one copper interconnect, comprising the steps
of:
providing a structure having at least one exposed conductive structure;
forming a non-stick PFTE layer over the structure and the at least one
5 exposed conductive structure; the non-stick PFTE layer having an upper surface;
patterning the non-stick PFTE layer to form a patterned non-stick PFTE layer
having at least one trench therethrough exposing at least a portion of the at least
one conductive structure;
forming a copper interconnect in contact with the exposed portion of the at

10 least one conductive structure within the at least one trench wherein the non-stick
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comprising the copper interconnect upon the patterned upper surface of the

patterned non-stick PFTE layer; the at least one copper interconnect having an
upper surface;
15 removing the patterned non-stick PFTE layer; and

forming a planarized dielectric layer over the structure exposing the upper

surface of the at least one copper interconnect.

19. The method of claim 18, wherein the structure is a silicon substrate; the at least
one conductive structure is comprised of a material selected from the group
consisting of copper, aluminum, tungsten, gold, silver, an aluminum alloy and a
copper alloy; and the planarized dielectric layer is comprised of a material selected

from the group consisting of doped silicon oxide, FSG and SiO,,.

20. The method of claim 18, wherein the structure is a silicon substrate; the at least

one conductive structure is comprised of copper; and the planarized dielectric layer

is comprised of FSG.

21. The method of claim 18, wherein the non-stick PFTE layer is formed to a
thickness of from about 1000 to 10,000A and the at least one copper interconnect is

formed to a thickness of from about 1000 to 10,000A.
22. The method of claim 18, wherein the non-stick PFTE layer is formed to a

thickness of from about 3000 to 8000A and the at least one copper interconnect is

formed to a thickness of from about 2000 to 8000A.
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23. The method of claim 18, wherein the at least one copper interconnect has a
height and the patterned non-stick PFTE layer has a height wherein the copper
interconnect height is less than the patterned non-stick PFTE layer height; and
wherein the upper surface of the at least one metal interconnect exposed through

the planarized dielectric layer is non-dished.

24. The method of claim 18, wherein an etch stop layer is formed over the structure
and the at least one exposed conductive structure before formation of the non-stick

PFTE layer, and the non-stick PFTE layer is formed over the etch stop layer.

25. The method of claim 18, wherein an etch stop layer is formed over the structure
and the at least one exposed conductive structure before formation of the non-stick
PFTE layer, and the non-stick PFTE layer is formed over the etch stop layer; the etch
stop layer being comprised of a material selected from the group consisting of

silicon nitride, silicon oxide, silicon oxynitride and silicon carbide.

26. The method of claim 18, wherein an etch stop layer is formed over the structure
and the at least one exposed conductive structure before formation of the non-stick
PFTE layer, and the non-stick PFTE layer is formed over the etch stop layer; the etch

stop layer being comprised of silicon nitride.

27. The method of claim 18, wherein the at least one conductive structure does not

have a barrier layer formed thereupon.

28. The method of claim 18, wherein the non-stick PFTE layer is patterned using a

plasma-assisted etching process.
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29. The method of claim 18, wherein the non-stick PFTE layer is patterned using a
plasma-assisted etching process which also removes any oxide formed over the

exposed portion of the at least one conductive structure.

30. The method of claim 18, wherein the non-stick PFTE layer is patterned using a
plasma-assisted etching process using one or more gasses selected from the group
consisting of: N,, H,, ammonia, O,, a fluorocarbon, a fluorine-substituted

hydrocarbon, a hydrocarbon, argon, helium, BCl,, NF, and chlorine.

31. The method of claim 18, wherein the non-stick PFTE layer is patterned using a

plasma-assisted etching process using one or more gasses selected from the group

consisting of: N,, H,, ammonia and O,

32. The method of claim 18, wherein the patterned non-stick PFTE layer is removed

by the same process used to pattern the non-stick material layer.

33. The method of claim 18, wherein a barrier layer is formed over the structure and
the at least one copper interconnect after the patterned non-stick PFTE layer is

removed and before the planarized dielectric layer is formed.

34. The method of claim 18, wherein the at least one copper interconnect has side
walls and barrier layer portions are formed only over the at least one copper
interconnect side walls after the patterned non-stick PFTE layer is removed and

before the planarized dielectric layer is formed.
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providing a structure having at least pne exposed conductive structure;
forming an etch stop layer upon the structure and upon the at least one
5 exposed conductive structure;
forming a non-stick PFTE layer over the etch stop layer; the non-stick PFTE
layer having an upper surface;
patterning the non-stick PFTE layer and the etch stop layer to form a
patterned non-stick PFTE layer and a patterned etch stop layer having at least one
10 trench therethrough exposing at least a portion of the at least one conductive
structure;
forming a copper interconnect in contact with the exposed portion of the at
least one conductive structure within the at least one trench wherein the non-stick
properties of the patterned non-stick PFTE layer prevent accumulation of the metal
15 comprising the copper interconnect upon the patterned upper surface of the
patterned non-stick PFTE layer; the at least one copper interconnect having an
upper surface and side walls;
removing the patterned non-stick PFTE layer;
forming barrier layer sidewall portions over the at least one copper
20 interconnect side walls;
forming a planarized dielectric layer over the structure exposing the upper
surface of the at least one copper interconnect; and wherein the upper surface of the
at least one metal interconnect exposed through the planarized dielectric layer 24 is

non-dished.
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36. The method of claim 35, wherein the structure is a silicon substrate; the at least
one conductive structure is comprised of a material selected from the group
consisting of copper, aluminum, tungsten, gold, silver, an aluminum alloy and a
copper alloy; the etch stop layer being comprised of a material selected from the
group consisting of silicon nitride, silicon oxide, silicon oxynitride and silicon
carbide; and the planarized dielectric layer is comprised of a material selected from

the group consisting of doped silicon oxide, FSG and SiO,.

37. The method of claim 35, wherein the structure is a silicon substrate; the at least
one conductive structure is comprised of copper; the etch stop layer being

comprised of silicon nitride and the planarized dielectric layer is comprised of FSG.

38. The method of claim 35, wherein the etch stop layer is formed to a thickness of
from about 50 to 5000A; non-stick PFTE layer is formed to a thickness of from about

1000 to 10,000A and the at least one copper interconnect is formed to a thickness of

from about 1000 to 10,000A.

39. The method of claim 35, wherein the etch stop layer is formed to a thickness of
from about 200 to 1500A; the non-stick PFTE layer is formed to a thickness of from
about 3000 to 8000A and the at least one copper interconnect is formed to a

thickness of from about 2000 to 8000A.
40. The method of claim 35, wherein the at least one copper interconnect has a

height and the patterned non-stick PFTE layer has a height wherein the copper

interconnect height is less than the patterned non-stick PFTE layer height.
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42. The method of claim 35, wherein the non-stick PFTE layer is patterned using a
plasma-assisted etching process which also removes any oxide formed over the

exposed portion of the at least one conductive structure.

43. The method of claim 35, wherein the non-stick PFTE layer is patterned using a
plasma-assisted etching process using one or more gasses selected from the group
consisting of: N,, H,, ammonia, O,, a fluorocarbon, a fluorine-substituted

hydrocarbon, a hydrocarbon, argon, helium, BCl,, NF, and chlorine.

44. The method of claim 35, wherein the non-stick PFTE layer is patterned using a

plasma-assisted etching process using one or more gasses selected from the group

consisting of: N,, H,, ammonia and O,.

45. The method of claim 35, wherein the patterned non-stick PFTE layer is removed

by the same process used to pattern the non-stick PFTE layer.
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