; XYe3e74| 46T*2#11 JAN 2005 A PROCESS W THOUT POST- ETCH CLEANI NG - _
CONVERTI NG POLYMER AND BY- PRODUCTS | NTO AN | NERT LAYER BACKGROUND jOBANHEEDS
| NVENTION (1) Field of the Invention The invention relates to a nethod of
metallization in the fabrication of integrated circuits, and nore
particularly, to a nethod avoi ding post-etch cleaning of vias and trenches

by conveatprOcesShwieabddepb8raprrfie in facture of
integrated circuits. (2) EeggFig?an&%thﬁgaPriSbﬂiFgﬁgﬁGdggngEﬁeﬁﬂﬁtry
shrinks, it beconmes noge-pREpIPTE ditkHi &N r the post-etch pol ymer
from deep subm cron vias and trencgggb %ﬁekygngggqﬁgnaining in vias and
trenches will affect the subsequent barrier deposition and netallization

- causing via poisoning, high contact/line resistance, and reliability

i ssues. The snal | geonegnyggnegngngptTQQCEQQEP&§§Ncause difficulty in
metal li zati on because too thin a barrier may ad to | eakage and copper

diffusion while too thick a barrier may cause a problemin gap-filling. In
the case of organic low dielectric constant or porous |ow dielectric

const ant { kot Biedfl' efbthagIuvedtaendi el ectric materials, the post-etch

cl eaning (polymer and copper) is a 1 11 JAN 2005 chal l enge for both Wet
“and dry cl eani ng proces%he. invenbibd beldeeisr abl & methwyai dst he necessity
for cleanigg ihe ostetch residue fromdeep subm cron vias and trenches
and, at PRESLLAE2ELRB, 1pr hrdéabrivabienbatt idkegusked barciets, Uafa Pat ent
5,824,23% L9 Joutet Zl Eeaches a met hod of renoving a fluorocarbon pol yner
froma via: SUPRTERESPEAT LB, o8, 378eEROd| pERidhBAsPasSkeekel oleanimgiof a

ol ymer withi n ing. .U S Patent 5,985,762 to Geffken et al describes
g bgrrie?&%gyg?&oﬁggﬁghggd%ﬁaFﬁng?r 19Fa98?aerB§F9PértPa?Brlﬂﬁytconprise

silicon piLekden0 t it d UWMMVARY . THE | NVENTI ON A
princi pal %bjec? g?étﬂghg%ggéﬁggiﬁgeg %8ﬂr$§e o°pFro¥iGE-an effective and

very manufacturabl e nmethod of netallization w thout requiring post-etch
cleaning in the fabrication of integrated circuit devices. ,

(2) Description of the Prior Art

As device geometry shrinks, it becomes more
‘and more difficult to remove the post~etch polymer from deep
submicron vias and trenches. The residue remaining in vias
and trenches will affect the subsequent barrier deposition
and metallization causing via poisoning, high contact/line
resistancef and reliability issues. The small geometry vias
and trenches also cause difficulty in metallization because
- too thin a barrier may lead to leakage and copper diffusion
while too thick a barrier may cause a problem in gap-filling.
In the case of organic low dielectric constant or porous low

dielectric constant material's being used as dielectric

materials, the post-etch cleaning (polymer and copper) is a




Anot her object of the invention is to provide a dual damascene copper L
metal | i zati on process without post etch cleaning in the fabricat]dnJAN &
~integrated circuit device. 2 11 JAN 2005 Yet anot her object of the
invention is to provide a dual damascene copper netallization process

wi t hout post-etch cleaning wherein etch residue is converted to an inert

| ayer. "Achaifleageolfjpecboth tdied lafee Eriyo liehn i PP s 2 ,Ua&xﬂﬁﬂﬁﬁﬁfne
copper netallization process w thout post-etch cleanl ng erein etc

resi due Ppe degisalileots hivedd nile MG RGVIltyA b C YIRI e (G2 RdgRert |ayer.
In accordance with the objects of this invention a new rethod"to avoid
post - et cleteheamisiduien faromedaleln ZabinderionOcASS ishdHHa@bs Ahd, NS ating

| ayer is formed over a first netal line in a dielectric layer overlying a
senm condf&®eosaggbdimet e Praviide epewirey robuaitc liEd fulyioigbadia dnsul ati ng

| ayer to the first metal |ine whereby a polyner forns on sidewal k of the
via opening. The polyner is treated Wth a fluorinating agent whereby the
polymer is converted to an inert |ayer. Thereafter, a second netal line is
formed within the via ofeSi-ngakesrteion 824 23erto [Jnperetactls taschesam i er

| ayer to cQ Iet% the netallization process in the fabrication of an

i nt egr at 83§ AT 9F TEIGVADT 2 IlEPTroaRTRIGWS PRRIYERIDEION AT VA -OF UTEE

. DRAW NGS 4 E&Qﬁa yi.ng .dr.awi nqs form ng a material part of this

descriptfghs gﬂ§%$§ oly- Atlen shows a method of removing a
polymer within an opening. U.S. Patent 5,985,762 to Geffken
et al describes a barrier layer on the sidewalls of a via.

The barrier layer may comprise silicon nitride or a metal or

metal nitride.

SUMMARY OF THE INVENTION

A principal object of the present invention is
to provide an effective and very manufacturable method of
metallization without requiring post-etch cleaning in the

fabrication of integrated circuit devices.

Another object of the invention is to provide
a dual damascene copper metallization process without post-

etch cleaning in the fabrication of an integrated circuit

device.



Figs. 1 through 6 schematically illustrate in cross-sectional )
representation a process of the present invention. DESCRI PTI ON ¢ iTEN 2005
PREFERRED EMBODI MENTS The present invention provides a netallization nethod
where post-etch cleaning is avoided. The etch residue is exposed to a

fluorinating agent and thereby converted to an inert |ayer which can renmain

within the via openi ngyeEhanbtages sugedtn®DieReInvel Al Q1 iy il | ustrated
ua

inthe following Figs. 1 through 6 using a d anascene copper

- netal | i pabivédeprodaad. damasickhebeopper wiedad 10y e prifdded #&'-?:hfoﬂ‘?:hgr t

that the process of the present invention should not be Iimted to th
appl i cappsfi~ektkhs ciatadnign whiee efingwte, g Wy ke capivldrad@ng axt ended: in
any application in which a post-etch polynmer is generated. Referring now
nmore pafPREYl dpverto Fig. 1, there is illustrated a portion of a partially
conpl eted 4 11 JAN 2005 integrated circuit device. There is shown a
sem conduct or substrate 10, preferably conposed of nonocrystalline silicon.
An internetal dielectric (IMD) or interlevel. dielectric (ILD) layer 18 is
deposited on the subst Paf@riiea obdeetc ofdddeonndernitden sits tot ures, such.as
gate el ectrodes, source and drain regions, or netal interconnects, not
shown, REPVHES: 6 3L HaBRFcone: KOPPaT astdldigatsons Dracessnwitdboated by

" the I MD_qr L ayer _18: For exanple, .a tungsten plug 22 and overlying

- copper ?’r% %gchaé‘iﬁgr%l&gn&ﬁlqrﬁl&ﬁ%%§ﬁsﬁ%ﬁﬁgﬁsaw teDY ayer 20, as
shown. i 1l I r ' jcally . silican niitride, is forned over
t he Cop%ép%?ia#eé%%?gnﬁﬁrt her g é:]toé&e%%ce PePR 28kt 18¥% % pt i onal etch stop

| ayer 30, and optional cap layer 34 are formed as is conventional in the
art. Referring nowto Fig. 2, a dual damascene

In accordance with the objects of this

invention a new method to avoid post-etch cleaning in

a metallization process is achieved. Aan insulating layer is
formed over a first metal line in a dielectric layer
overlying a semiconductor substrate. A via opening is etched
through the insulating layer to the first metal line whareby
a polymer forms on sidewalls of the via opening. The polymer
'is treated with a fluorinating agent whereby the polymer is
converted to an inert layer. Thereafter, a second metal line
is formed within the via opening wherein the inert layer acts
as a barrier layer to complete the metallization process in

the fabrication of an integrated circuit device.




openi ng 35 is patterned into the dielectric |ayers 28 and 32. The
patterning nmay be done by any conventional nethod, including vig ﬂldAN ﬂmﬁ
trench first, or enbedded via. The etching stops at the passivation |ayer
26. 5 11 JAN 2005 A post-etch polymer 39 fornms on the sidewal k of the
openi ng 35. The post-etch polyner cont ai ns nainly carbon, fluorine, oxygen,
and silicon. The polynerg ﬁi?l r?%iﬁ& h chem stry and
~the dielectric naterlals e etc enlstry usua con ri butes carbon,
fluorine, .and oxygen. Silicon oxide dielectric naterlals provide silicon
and oxygen. O her low dielectric constant dielectric materials wll provide

ot her pol yner conponentsrnd@ﬂ@ngéaghﬁgﬁ?lﬁgg%ﬁ?ﬁggg%é%ga%gé gthese

materials. In the prior art, a post now be

enpl oyed hotéLi@Y pdhe POStheé ClePOLYPRIoBY £hOFRIDE ¥hawRPeni ng. However,
as noted above, this renoval is difficult especially in deep subm cron vias
and trenches. The process of the present invention elimnates the necessity
of renoving this post-etch polymer. As illustrated in Fig. 3, the polyner
is treated with a fluorihagsngl agenbudR. 6 Teehéhavicadlynglagebiatanibe, but
is not limted to, F2. O her possible fluorinating agents are fluorinated
al kanes sttpsassS@EFiongHZFepresestatian at proceésaorfnbhedpaktkents such as
CHzCHF, CzF4, etc., and other fluorinated organi c conpounds. The
quorlnat%ﬁﬁeﬁbéﬁ? reacts with the polymer and by-products to 6 11 JAN
2005 forma "Teflon-like" polyneric 44, shown in Fig. 4. The process
conditions for the treatnent can be sinilar to a conventional plasm
enhanced chenical v t jan 5e gent for the

- PECVD process can bgﬁgﬁﬁg??géh Pgngﬁgg§¥g¥Eﬁﬁ r%ﬁg?g?ﬁﬁgﬁgnated . carbons,
fluorine, and unsaturated hydrocarbons. Exanples of unsaturated

hydr ocar bons i nclude acetyl ene, al kene, fluoroal kene, and fl uoroacetyl ene.

The "teflon-like" polyneghg 6éesanen1hoehklbﬁy§&ov&heerQVhQ%%lﬁlaateon

useful copper barrier with |ow dielectric constant. - Using the process of

the preseﬁbthﬂ&eﬂthE pB@%Le%Eﬁthbﬁﬁﬂhﬁg1Ba§vBQa@d3|'Th&ab%@h AbstBgesane
time, barrier metal thickness can be mnimzed. Increasing the treatnent

time incressexpbBedt RbcknEsnoefinkiteéngnegenianad 4herkbyt keniveeredl ager 44
is thick enough, it can totally replace the barrier netal |ayer.
an inert layer which can remain within the via opening. The
process of the present invention is illustrated in the
following Figs. 1 through 6 using a dual damascene copper
, ~ metallization process. It will be understcod by those
skilled in the art that the process of the present invention
should not be limited to the application illustrated in the

figures, but may be applied and extended in any application

in which a post-etch polymer is generated.

Referring now more particularly to Fig. 1,

there is illustrated a portion of a partially completed




Now, referring to Fig. 5, the paésivation | ayer 26 is etched through to .
expose the underlying copper line. During the etching of the pasbﬂvdANoﬁmﬁ
| ayer 26, part of the inert layer 44 at the bottomof the trench will be
removed. Thus, the etch stop |ayer 30 can be used as part of the
buffer/barrier layer for the 7 11 JAN 2005 integrated structure. Now, a
copper I%%Er 48 is formed within the og;ning by any of the conventi onal
means, i ot RATREGHh S EGH1EAeTEe cal Thaper isepbevhi anseri eohdocbeni ca

pl ati ng (ﬁgﬁ% or electroless plating, and so on. The excess copper |ayer

i s poli sHEIPTHAS Therkraferablunrenposed ofi nonecrpytal binexabpi eon.
Processi continues as.conventional in the art with further levels of
metal liza |oh?t?¥m72ﬁéh¢¥ﬁgE%£§%?v§IMBh PrysRteplewapl éiekechei ¢t nt BGP ht ed
circuit Lce..dhe process of the present invention provides a_nethod for
convertigg¥#%€ %%;%§éééﬁpékﬁﬁée niﬁﬁ% SUbSEFIFe ( HRFeT ay eFeMbFeRANGtPRI t On
the si dewgldk; t i t h_openjngs, The present invention allows
f he elinrﬁgt}g%so ﬁ%gﬁqéggh %ﬁggn?%g?a n?%?ﬁgf?gﬁSOrS%?Fﬁ?n%?ﬁo%r%$nthe
barrier neigdohdyes ie j fectjive.dielectric cpnstant, val ue.
Wil e the L%J%ntyoﬁrhas eeﬂH%%#?Q%ﬁ %?%y éﬁ%mﬁhgﬂﬁ'd%g%f?%e Tresh o

ref erencead éhecps of&hi €6n@GLELE NBRbStiheseQha Lovyd ef b 094 by
those skilled in the art that various changes ?n %%%%%§n§5d2§§i¥§ﬁﬁ§€ be 8

11 JAN 20DED nhalge 1dhout departing fromthe spirit and scope of the
invention. What is clained is:

For example, a tungsten plug 22 and overlying
copper line 24 may be formed in openings through a second ILD
layer 20, as shown. A passivation layer 26, typically

silicon nitride, is formed over the copper line 24.

Further dielectric layers 28 and 32, optional
etch stop layer 30, and optional cap layer 34 are formed as

is conventional in the art.

Referring now to Fig. 2, a dual damascene
opening 35 is patterned into the dielectric layers 28 and 32.
The pattefning may be done by any conventional method;'
including via first, trench first, or embedded via. The

etching stops at the passivation layer 26.




11 JAN 2005 1. A nethod of netallization in the fabrication of an .
integrated circuit device conprising: formng an insul ating IayetjodAN A%
first netal line in a dielectric layer overlying a sem conductor substrate
etching a via through said insulating layer to said first netal line
whereby a polyner forns on sidewalls of said via opening; treating said

polyrer i (2 1 uor ] nat gogee o getphessd BALKELy! SAECRIBELRHLD "

and thereafter formng ond fre Wi tThirnsal

openi ng wher eh8 &Bkfihgest .| ayae 3pkt-atch gg;;gnt%& LaKehihg gﬁ%h te said

netallization in the fabrication of said in ed circult device. 2. The

net hod aceakBong EQubkah®), lowpgeai,nasnd @ifliicsh. il Holgme@nPrises copper.
3. The method according to Claim1l wherein said insulating |ayer conprises

mul ti pl e tapepsiafiodi dbpendisc updhetihal etch cheairRirhodnaceaeding to daim1l
wherein said via is a dual damascene opening. 10
: dielectric materials. The etch chemistry usually contributes
carbon, fluorine, and oxygen. Silicon oxide dielectric
materials provide silicon and oxygen. Other low dielectric

constant dielectric materials will provide other polymer

-components, depending‘upon the composition of these

materials.

In the prior art, a post-etch cleaning step
would now be employed to remove the poét—etch polymer 39 from
the via opening. However, as noted above, this removal is
difficult especially in deep submicron vias and trenches.

The process of the present invention eliminates the necessity

of removing this post-etch polymer.

As illustrated in Fig. 3, the polymer is
treated with a fluorinating agent 42. The fluorinating agent
can be, but is not limited to, F=. Other possible
fluorinating agents are fluorinated alkanes such as CHFs,
CH=F=, CHFa, CFa, etc., fluorinated alkenes such as CH=CHF,
CzFa4, etc., and other fluorinated organic compounds. The

fluorinating agent reacts with the polymer and by-products to




11 JAN 295 5. The nethod according to Claim1 wherein said polyner .

conpri ses carbon, fluorine, oxygen, and silicon. 6. The nethod ébdodﬁNnﬂHﬁo

Caim1l wherein said step of treating said polymer conprises a plasna

enhanced chem cal vapor deposition process. 7. The method according to

Claim1, wherein said fluorinating agent conprises one of the group

containing Fz, fluorocarbons, fluorinated al kanes, and fluorinated al kenes.
f

8. The nefeva actBeflop-1bker apol §mebeeein , Sahdwhnept &gye%.conprises a
“"teflon-like" polymeric. 9. The nmethod according to CFa'n1 wherein said
second netal |ine conprises copper. 10. A nethod of dual damascene copper
metallization in the fabrication of an integrated circuit device
conprising: forning a patBevRrpoaskageonddteons FbeStheOPPEALhERE bind
dielectriﬁ | ayer _overlying a sem conductor substrate; depositing a
di el ect ri 88| 838} 1aFeFPyRngoBYrationallplasmazenhanesdi ¥htieBak ayshor
deposition (PECVD) process. The reagent for the PECVD
process can be fluorine alone, or a mixture of fluorinated
carbons, fluorine, and unsaturated hydrocarbons. Examples of
unsaturated hydrocarbons include acetylene, alkene,

fluorcalkene, and fluoroacetylene.

-The “teflon-like" polymeric 44 is an inert
layer, It provides a thin, useful copéér barrier with low
dielectric constant. Using the process of the present
invention, post-etch cleaning has been eliminated. At the
same time, barrier metal thickness can be minimized.
Increasing the treatment time increases the thickness of the
inert layer 44. If the inert layer 44 is thick encugh, it

can totally replace the barrier metal layer.

Now, referring to Fig. 5, the passivation
layer 26 is etched through to expose the underlying copper
line. ﬁuring the etching of the passivation layer 26,
part of the inert layer 44 at the bottom of the trench
will be removed. Thus, the etch stop layer 30 can be

used as part of the buffer/barrier layer for the




etching a dual damascene opening through said dielectric |layer to said ]
first copper line Werein said passivation layer remains over sgf d §ANsEIES
copper line and whereby a polyner forms on sidewalls of said dual damascene
opening; treating said polymer with a fluorinating agent whereby said
polymer is converted to an inert layer; thereafter etching through said
-paSSiVatip@tééyffe&°s§?ﬁ9t$}é§t copper line; and filling said dual
damascene opehing Wi th copper wherein said inert |ayer acts as .a barrier

| ayer to prevent copper diffusion to conplete said netallization in the
fabrication of said integrated circuit device. 11. The nethod according to
Clai m10 wherein said digbg téiéo%ﬁ!?rlﬁ?éﬁrh§e§snyb£h€BewE€M§ﬁstﬁé
dielectric materials. 12. The nmethod according to Caim 10 wherein said
pol ymer coppnisgsbgaahgnoffther toavenxyonal aABEns| | igeNudildg phesieahOd
according to Caim10 wherein said step of treating said polynmer conprises
a pl asma enhahemilcahewapar idaposidépnsi elestpbehemsical2platindANERD0S 14.
The met hod according to aiml 0 wherein said fluorinating agent conprises
one of thergedbeptroheasnbhgting,f hodr socapbensThel asckrat edpakkabegerand
fluorinated al kenes. 15. The nethod according to Caim 10 wherein said
inert |ayéfF EOApphedsoif" b¥f chamicrd" mgshpndcpé. pedishingt K6YPO:r doal
damascene co r metallization in the fabrication of an integrated circuit
- devi ce coﬁﬁ?ﬁgsﬁg:

Processing continues as conventional in the
art with further levels of metallization, if required.

Passivation layer 50 completes the integrated circuit device.

_ The process of the present invention provides
a method for converting the post-etch polymer into a useful
thin layer which is left on the sidewalls of the via and
trench openings. The present invention allows the
elimination of post-etch cleaning, minimization or
elimination of the barrier metal layer, and reduction of

effective dielectric constant value.

Wwhile the invention has been particularly
shown and described with reference to the preferred
embodiments thereof, it will be understood by those skilled

in the art that various changes in form and details may be



form ng a passivation |layer over a first copper line in a dielectric |ayer.
overlying a semiconductor substrate; depositing a dielectric |ayprl JAN émﬁ
overlying said passivation |ayer; etching a dual damascene openi ng through
said dielectric layer to said first copper |line wherein said passivation

| ayer remains over said first copper |ine and whereby a polynmer forns on

si dewal k ‘of said dual damascene opening; treating said polyner Wth a

f1 uori nat i MRdR ekt thpiek cispast thpofyomrthe sphvittaddtscopdtef| onel i ke"
polymeric layer; thereafter etching through said passivation |ayer 13 11
JAN 2005 t o*R¥#RE$9R st copper line; and filling said dual damascene opening
Wi th copper wherein said "teflon-like" polyneric |layer acts as a barrier

| ayer to prevent copper diffusion to conplete said netallization in the
fabrication of said integrg%eg circuit device. 17. The nethod according to
Claim 16 Werein said di el ¢8FitS| Gydt™e8npPises multiple layers of
dielectric materials. 18. The nethod according to Claiml|6 wherein said

pol ymer conprises carbon, fluorine, oxygen, and silicon. 19. The net hod
according to Claim16 wherein said step of treating said polynmer conprises
a plasma enhanced chem cal vapor. deposition process. 20. The net hod
according to Claim 16 wherein said fluorinating agent conprises one of the
group contai ning Fz, fluorocarbons, fluorinated al kanes, and fl uori nated

al kenes. 14




VAL, . Ae. Ae. A@ . A AL A#. AL AOb4. A" AL, L Ae. A<e. AJ] ?M  f _
~ytoj e [V]ca]ca]ca]ca]ca]ca]ca]ca]ca]calc a]c 4.1 JAN 2004
a] cal] cal] ca] cal] ca] cal] ca] caU] cal] cal] cal] caU] caU] cal] cal] cal] cal] ca]c a
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a] cal] callsad)|eind né et doc a] £pd £ af v} vl o] £ o @] el wad e cal] ca] cal cal ¢ a
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s RS el o hid

a] Ca22233 434h4 444444555+66
71777} wol glo]%&{m/ 1]%]] ol SR EA %]% 3R RHU X | ¥ TR S &ff cal ca] ca] ¢
ajJ ca] ca]ca
aJca]cal ¢ Jc ] c%ﬁ%%}re%q caJca]caldji K-Lnt'109%&' ()- @O0%&' ()-10%& ()- &MLO%& (
)-1S109%' ()-LLm' 10%&' ()-=v%d 0% ()-=MyH=2 10
101 810%&' () - i OBcraADYREY (Jaid /pabpgey )witis a 0D qy L AI0DEY (3 909R () uV72 10
10%m& ()-v!10%m& ()-!&10%9& ()-=10%m& ()-i!10%m& ()-vodOo%m& () - f
5dE72 whereby said polymer 1s converted to an inert layer; and
thereafter forming a second metal line within said
via opening wherein said inert layer acts as a barrier

layer to complete said metallization in the fabrication

of said integrated circuit device.

2. The method according to Claim 1 wherein said first

metal line comprises copper.
3. The method according to Claim 1 wherein said
insulating layer comprises multiple layers of dielectric

materials.

4. The method according to Claim 1 wherein said via is a

dvual damascene opening.

10
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10L8t 10%& (()8°%§18/ ' é%k?g&dgg Fihet blybel) Hha siicon.

10! L! P10% & ()-\10% & ()-V 109} & ()-=P"10%}| & () -
LP10%}| & () - 10%}| & () - udYNC

6. The method according to Claim 1 wherein said step of

treating said polymer comprises a plasma enhanced

chemical vapor deposition process.

7. The method according to Claim 1 wherein said

fluorinating agent comprises one of the group containing

F2, fluorocarbons, fluorinated alkanes, and flucrinated

"alkenes.

8. The method according to Claim 1 wherein said inert

layer comprises a "teflon-like" polymeric.

9. The method according to Claim 1 wherein said second

metal line comprises copper.

10. A metﬁod of dual damascene copper metallization in
the fabrication of an integrated circuit device
comprising:

forming a passivation layer over a first copper
line in a dielectric¢ layer overlying a semiconductor

substrate;

depositing a dielectric layer overlying said

11
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ine wherein said

and whereby a polymer forms on sidewalls of said dual
damascene opening;

treatiné said polymer with a fluorinating agent
whereby said polymer is converted to an inert layer:;

thereafter etching through said passivation layer

to said first copper line; and

filling said dual damascene opening with copper
wherein said inert layer acts as a barrier layer %o
prevent cdpper diffusion to compleﬁe said metallization

in the fabrication of said integrated circuit device.

11. The method according to Claim 10 wherein said

dielectric layer comprises multiple layers of dielectric

materials.

12. The method according to Claim 10 wherein said

polymer comprises carbon, fluorine, oxygen, and silicon.

13. The method according to Claim 10 wherein said step

of treating said polymer comprises a plasma enhanced

chemical vapor deposition process.
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_15. The method according to Claim 10 wherein said inert

layer comprises a "teflon-like" polymeric.

16. A method of dual damascene copper metallization in
the fabrication of an integrated circuit device
comprising:

forming a passivation layer over a first copper
line in a dielectric layer overlying a semiconductor
substrate;

depositing a dielectric layer overlying said
passivation layer;

etching a dual damascene opening through said
-dielectric layer to said first copper line wherein said
passivation layer remains over said first copper line
and whereby a polymer forms on sidewalls of said dual
damascene opening;

treating said polymer with a fluorinating agent
whereby said polymer is converted to a "teflon-like"
polymeric layer;

thereafter etching through said passivation layer
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circuit device.

17. The method according te Claim 16 wherein said

dielectric layer comprises multiple layers of dielectric

materials.

18. The method according to Claim 16 wherein said

polymer comprises carbon, fluorine, oxygen, and silicomn.

19. The method according to Claim 16 wherein said step
of treating said polymer comprises a plasma enhanced

chemical vapor deposition process.

20. The method according to Claim 16 wherein said
fluorinating agent comprises one of the group containing

"Fa, fluorocarbons, fluorinéted alkanes, and fluorinated

alkenes.
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