2 9 MAR 2005 ENHANCED PASSI VATI ON SCHEME FOR POST METAL ETCH CLEAN PROCESS
BACKGROUND OF THE I NVENTION (1) Field of the Invention The prezsgt R 7
invention relates to nethods used to fabricate sem conductor d c@é, ng
nore specifically to a method used to renove masking photoresist shapes,
and polyner |layers forned during dry etch definition of netal structures.
(2) Description of Prior Art Mcro-mniaturization, or the ability to
fabricate sem conductor structures conprised with sub-mcron features,
have ERFIANEED PASSIVAIION SEHENIB FORPOST NIETASSTT CRRY YA @f{@ﬁjﬁds??_s- The
attai nnment of devices with sub-mcron features has been realized via
“advancenents in several sem conductor fabrication disciplines, such as
phot ol i t hography and dry etching. The devel opnent of nore sophisticated
exposure caneras, and of nore advanced photosensitive materials have

al | owed sub-nicron feaB@K&gHW@LBﬂ3KEUTHEéPQHﬂﬁYﬂﬁﬁ i n maski ng phot or esi st

| ayers. In addition the continuing evolvenent of dry etching tools and
processes, have allowed the sub-mcron inages in photoresist |ayers to be
easily transferred to underlying materials, such as netal or insulator

| ayer g1) RiSI@ @f t TRWAEdnt he desired sem conductor device. However to
successfully define sub- mcron features in a material such as a netal

|l ayer., the dry etching reactants have to possess high 1 2 9 MAR 2005
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more specifically to a2 method used to remove masking photoresist shapes, and polymer layers

formed during dry etch definition of metal structures.

(2) Description of Prior Art

Micro-miniaturization, or the ability to fabricate semiconductor structures comprised with
sub-micron features, have resulted in performance enhancements for semiconductor devices. The
 attainment of devices with sub-micron features has been realized via advancements in several
semiconductor fabrication disciplines, such as photolithography and dry etching. The development
of more sophisticated exposure cameras, and of more advanced photosensitive materials have
allowed sub-micron features to be routinely formed in masking photoresist layers. In addition the
continuing evolvement of dry etching tools and processes, have allowed the sub-micron images in
photoresist layers to be easily transferred to underlying materials, such as metal or insulator
layers, used to build the desired semiconductor device. However to successfully define sub-

micron features in a material such as a metal layer, the dry etching reactants have to possess high



bet ween the netal being defined, and the underlying material, allow ng
controllable dry etch end point to be achieved, The desired sel ectivi tai/ﬂ 'Es
usual Iy obtained via use of a dry etch anbient which forns a ndnd eMA 0
pol ymer type layer at the dry etching end point, allow ng protection of
material s underlying the now defined netal shape to be achieved. The
pol ynmer l-ayer also forns on the exposed sides of the defined netal shape,
protecting the nmetal shape fromany isotropic conponent of the dry etch
proce o L€, r f I et chi ng
Feact daravig B PR by o GRS B R h. RaBPRLS: p LA el T T
‘t he skin phot or esi st, shapes, However if the_photoresist renpval process
i s nggetﬂﬁeg tieaetal bamgdsfised, anddheundsgying siaterish aflovipgeenirallable cgﬁﬁtcgteﬂgc K,
and corrode the exposed surfaces of the define d netal shape, resulting in
yi el d pemd to b¢ actidviedt The dessed Seldctivitynis exiallg mbtuined viesetofa dryvetch tmbiepr ocedur e
for successfully renoving the masking photoresist shape, as well as the
chl or ivifictcfonhah RbAGtdRAbIY BBKmeAWRE layePatthi BF RERSESR! godndilldvansptectinfi r st
step of the two step procedure,” such as RF power, substrate tenperature,
and r i e 40 N repnval «of . th r.rosi
%??ﬁaﬁx’f}[als Jn%%#lﬁg% fHe no%?%érﬁyteé gn%bat(lj ?l}:/a%g rtg W? a&q&eﬁbﬂﬁe epoé%xﬁ?rqg €T, 'gﬁé)%}ms

causi ng cnlorine ure ayer eved riror art,

such as nmachapdr.an e |, in U, S Pat. Ng. 5,980,770, as wel] as Lee et
al , | Prhetesed S oféfmgﬁns%}etadé@@ﬁ protaTERG By et ShAREM ABY SRGERIF esi st
shapes as well as polyner |ayers, however those prior arts do not enploy

t he urfiogwenenief grecdsy e egedurer dawdehener fayar, gempgsedf haloisersdremtheddty pr ocess
conditions of the first step of the procedure, that are described in this
pr eserdchimg/reattents, sugh 2s hlddie, 29 moved during the process used to remove the masking

photoresist shapes. However if the photoresist removal process is not optimized, chlorine
emanating from the polymer layer can attack, and corrode the exposed surfaces of the define d

metal shape, resulting in yield and reliability loss.

This invention will teach a two step procedure for successfully removing the masking
photoresist shape, as well as the chlorine containing polymer layer, in which process conditions of
a first step of the two step procedure, such as RF power, substrate temperature, and reactant
ratio, are optimized to allow removal of the corrosion causing chlorine feature from the polymer
layer to be achieved. Prior art, such as Ramachandran et al, in U.S. Pat. No. 5,980,770, as well
as Lee et al, in U.S. Pat. No. 6,080,680, describe methods for removing photoresist shapes as well
as polymer layers, however those prior arts do not employ the unique two step removal
procedure, featuring the unique set of process conditions of the first step of the procedure, that

are described in this present invention.



SUMVARY OF THE INVENTION It is an object of this invention to use a two
step passivation, and strip procedure to renove mnasking photorzeglﬂf\ s&gﬁes
and polyner |ayers, forned on defined netal structures at the “conc

of a netal defining, dry etch procedure. It is another object of this
invention to enploy a first step, of the two step passivation strip
procedure that features a | ower substrate tenperature, a | ower RF power,
and an increased ratio of oxygen to water, when conpared to the second

step of the two step pass'mhiqﬁﬁ o5 ¢l timze the renoval of the
corrosive chlorine fromtﬁe po yr?erepl ayer, Ic\)lthg(t)fqu at the wafer edge,
‘during this initi aI stage of the removal of masking photoresist shapes and
pol ymer | ayers, i.s.yet another object of this i nventl on to enploy a

hi gher sub‘étS@t@J% %@%ﬂwr@ona%seaa ™V eiepassivatiguend SR @ROELawEAP &MAE t he
~first step of the two step passivation procedure, to renove chlorine from
t he pabagkieg phatpessist slepas ad Fdlyhérdayees) famedfontdefinetbhetal sttigturegs anhy water  as
a reactants. It is still yet another object of this invention, after the

(WO S lCBRIPASSONAbANEREE ALY Gch pfRBRIENT Chl orine from the edges, and
center, of a wafer, to stfip the maski ng photoresist shape, followed by a

cl ean pr ocedure used to remove the polymer fromthe sides of the defined

oLl ot SRR RSt il DRSS 2 Bkt
s}np procedure that features a lower substrate temperature, a lower RF power, and an increased
ratio of oxygen to water, when compared to the second step of the two step passivation

procedure, to optimize the removal of the corrosive chlorine from the polymer layer, located at

the wafer edge, during this initial stage of the removal of masking photoresist shapes and polymer

layers.

It i yet another object of this invention to employ a higher substrate temperature, and a
higher RF power, when compared to the first step of the two step passivation procedure, to

remove chlorine from the polymer layer, located at the center of the wafer, using only water

as a reactants,

It 1s still yet another object of this invention, after the two step passivation procedure,
removing chlorine from the edges, and center, of a wafer, to strip the masking photoresist shape,

followed by a clean procedure used to remove the polymer from the sides of the defined metal

structure.

In accordance with the present invention a two siep passivation procedure, used to

3



remove chlorine froma polyner layer forned on the sides of a dry etched,
nmetal structure, prior to renoval of the nasking photoresist shgp@mﬂj%ﬂ%
pol ymer |ayer, is described. A dry etching procedure, featuring a chlor
containing etchant, is used to define a netal shape, using an overlying

phot oresi st shape as an etch nmask. A first step of the two step passivation -
procedure is next enployed, at specific conditions, to renpove chlorine
fromthe polynmer |ayer, formed on the sides of the defined netal shape, in

regio } u r.enoval
of cor S ReicrlR (RATE oblypi? oy ¥k e b S UERRE L E el B Bonp et
‘metal structure, is renoved usi an increased oxygen - water ratio, and a
| ower *§ G%E‘P\’ﬂgf’gthe 888 ?FPé?SlségtgiPS apd Ry meEapews descrihed édﬁ’b&?cg@gt 0 -
conditions used in the second step. The second step of the two step

pr oceduecedies, frakuringarchinrime dontainivg etchantliyysedto defiviegireetalsshbpe, uaing an
tenperature, and at a higher RF power to renove corrosive chlorine from

~ pol ynﬁfveﬂﬁﬁ%ﬁh&ﬁr@ﬁt sHap& ashiig@sh @faskt & Wi kdpest (RetAl steh pR8RatibPpRE&Rr@ls t he
center of the wafer. A strip procedure is then enployed to renove the

maski ' fol | d | eani t.e ed renove
por yra 80 s inel 10 il Ao AR PRI B0iEBe 3B, birbESCh P o
OF THE W NGS '}Ehg bj.ect and of her advant ages of this invention are best
descr iPege fifes Hidhp e el SBaRso i PEIONS R LhE G8F OF Hecraterot gricondugione g
drawi ngs that include: Figs. 1 - 5, which schematically, in cross-sectional
st yl e, subgesse. The remgval pherrsosie chlarins, aitthpwafes edgey athichrean atecksthe dpfigedocedur e,
used to renove maski ng photoresi st shapes, and chorine 4 2 9 MAR 2005

metal structure, is removed using an increased oxygen - water ratio, and a lower substrate

temperature, and a lower RF power, when compared to conditions used in the second step. The

second step of the two step procedure is next performed in water only, at a higher substrate

temperature, and at a higher RF power to remove corrosive chlorine from polymer residing on

the sides of the defined metal shapes, located at the center of the wafer. A strip procedure is then.

employed to remove the masking photoresist shape, followed by a cleaning step used to remove

polymer layer from the sides of the defined metal shape.

BRIEF DESCRIPTION OF THE DRAWINGS

- The object and other advantages of this invention are best described in the preferred

embodiments with reference to the attached drawings that include:

Figs. 1 - 5, which schematically, in cross-sectional style, describe key stages of a two step

passivation, and strip procedure, used to remove masking photoresist shapes, and chorine



S i ims

contai ning polynmer |layers, formed on the sides of defined netal structures,
at the conclusion of the dry etch procedure used to define netal 2§ MAR Hmﬁa
structures. DESCRIPTI ON OF THE PREFERRED EMBCODI MENTS The met hod of renoving
a maski ng photoresi st shape, and chlorine containing polyner |ayers,

| ocated on the sides of dry etched, defined netal structures, will now be
described in detail. Fig. 1, schematically shows a netal |ayer 2a, such as
al um num aluninun1- copper, alum num - copper- silicon, or tungsten, on an

under | ¥h | ?X&{nezigﬁgg E\dﬁi?fsqe!f' bgaorﬂetggétgl%u{rgs at the conclusion of

boropho |ca e g ass ayer RAEEL M2t ween
‘about ﬁ %@ 8000, An can be used for either | ower |evel netal, or
upper e CGRRIEEER 3&%&%% ! StTUERFRuni cating with either active
device regions in a sem conductor substrate, or underlying netal

i nterconnect structures, via openings in insulator 1, exposing these
under |l yi ng conductive regions. The openings in insulator 1, to underlying

conductive regi ons apESCRIPBIONVOF THE PREMEAMREDY EMBEDAENes st shape 3a, at
a thickness between about 16000 to 18000 Angstroms and with a wdth

bet ween about 4000 to 10000 Angst roms, is next formed on netal I ayer 2a, to
be used asF n et%lcaﬁ?fnask for _defini tlton of .a metcg hlstructure isis
schemat | cal R EHGH AT Aitg & Fasls PHaPresit AP oratdPHSTH AR BPS RO pext
acconpl i shed via an anisotropic, reactive ion etching (RIE), procedure,
usi ng ‘WeFalasgied aohe sides ‘Pfgi%ﬂﬁh%htdeﬁ%‘ﬁ’dhetalsstmﬂ%ﬁ nell sow be Hessribetbinaetril. BOl 3
as a reactant, applied to nmetal |ayer 2a, using photoresist shape 3a, as an
etch fagid, S@hmiangallytshewﬁza Enepal dayed 2a, sugivdsyateminhimy eloméiaym ccompei, akehinfm ear bon
from phot oresi st shape 3a, and chlorine 5 2 9 MAR 2005
copper- silicon, or tungsten, on an underlying insulator layer 1, such as silicon oxide, or
borophosphosilicate glass, (BPSG). Metal layef-Za, at a thickness between about 5000 to 8000
Angstroms, can be used for either lower level metal, or upper level interconnect structure,
communicating with either active device regions in a semiconductor substrate, or underlying metal
interconnect structures, via openings in insulator 1, exposing these underlying conductive regions.
The openings in insulator 1, to underlying conductive regions are not shown in the drawings.
Photoresist shape 3a, at a thickness between about 16000 to 18000 Angstroms, and with a width
between about 4000 to 10000 Angstroms, is next formed on metal layer 2a, to be used as an etch

mask for definition of a metal structure. This is schematically shown in Fig, 1.

Definition of metal structure 2b, is next accomplished via an anisotropic, reactive ion
etching (RIE), procedure, using a halogen containing etchant, such as chlorine or, chlorine and
BCl; as a reactant, applied to metal layer 2a, using photoresist shape 3a, as an etch mask. During

the RIE procedure polymer layer 4a, comprised of carbon from photoresist shape 3a, and chlorine



fromthe RIE procedure, forns on the sides of defined netal shape 2b. The
formation of polyner |ayer 4a, exhibiting a low renoval rate in BIQEMAR 2005
anbi ent, behaves as an etch stop, preventing unwanted |ateral etching of
metal structure 2b. The result of this procedure is schematically shown in
Fig. 2. Renoval of chlorine frompolynmer |ayers 4a, is next addressed and
schematically shown in Fig. 3. The renoval of these organic |ayers feature
t he use of oxygen and water, with the oxygen supplying the conbustion

propergd il ] i and, p r _l.avers, and

et or e eeeadind Tl B8 LRF P IRNEN RRlsThsPRLeG T R meti B
lTayers. |If the.chlorine is not efficiently renoved corrosion of netal

str uctﬁ?ﬁeé 4?&"%@&%% I@Wrﬁ?f“ﬁ’ggd algfn gﬂf‘ ﬁ@ble&%{ GEPGYGHRS @y etch SiRBSATBYENtBBN occur
resulting in subsequent decreased device yield and reliability failures. To
acconpinvgntediateral eching of weta) strestureb. The pdsolt of this proceslnapis s@mmasicallypol yner

| ayers 4a, a post-netal etch, two step passivation is first used. The
first shbepiwFigtDis two step procedure, perfornmed in an RF plasnma tool,
features: a | ow substrate tenperature; a | ow RF power; and a high oxygen to
water ratio. A major objective of the first step is chlorine renoval from
pol ymer |ayers 4a, i.n. regions in, whic ol yney. | ayer 4a, resided on netal
structure WHPQYA OR chigrine %‘3‘3 F’IOB'(E%FF daye ‘Q‘P Pstq‘%ta sedpnd sghenaiicaly shown in

sem caonduct or substrate, therefore a | ow substrate tenperature between 100
to 1403 i Sheemonpl of thase organisdpyersifeatuns the use afioxygen errfcgwater,svidn@e'@kygen
energi zed water particles, when conpared to substrate tenperatures greater

t han 20ppl@ngttheisombustion ppartieangeied tovolatlizeahe pikRogkizethdRilBierN@iets 6hES
available to renove the corrosive chlorine species fromthe polyner |ayer.

A | ow viREtegsstied fop @GR ofihe hioknl idcBrpdrfedi the polirel 19831 1 1 LFHSTGNRSI! Zed

wat er collisions, again allow ng nore energi zed water "particles to be

avai | alth@erdtremBlQ dd¥fosion of metal structure 2b, again comprised of either aluminum, or
fungsten, can occur resulting in subsequent decreased device yield and reliability failures. To
accomplish these objectives, removal of photoresist shape 32, and polymer layers 4a, a post-metal
etch, two step passivation is first used. The first step of this two step procedure, performed in an

| RF plasma tool, features: a low substrate temperature; a low RF power; and a high oxygen to -

water ratio. A major objective of the first step is chlorine removal from polymer layers 4a, in
regions in which polymer layer 4a, resided on meta! structure which in turn aré located near the
edge of the wafer or semiconductor substrate, therefore a low substrate temperature between
100 to 140°C, is chosen, This temperature will reduce the collisions of energized water
particles, when compared to substrate temperaturés greater than 200° C, thus aliowing a larger
number of energized water particles available to remove the corrosive chlorine species from the
polymer layer. A low RF power, between about 150 to 250 watts, will again reduce energized
water collisions, again allowing more energized water particles to be available for chlorine
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. 6 19 MAR 2005 renoval, when conpared to passivation - strip procedures,
featuring higher RF power conditions, such as 700 watts. |n addi tﬂ@nm 2805
wat er, the renoval anbient al so contains oxygen, the species needed tor
conbustion or volatization of the organic materials. The use of a | ower
Substrate tenperature, in addition to the |ower boiling point of oxygen,
when conpared to water, results in a greater degree of oxygen collisions,
when conpared to water collisions, therefore to enhance the conbustion

aspect | re,.a ratio between. about 750 to 8§50 sccm

of ox yraga%?&l?‘gh%ﬂetaﬁ eﬁégﬁdﬁ % Q%E%Ht gt%%fog%dcuﬁ? % f"%&“g PE!P’SFU‘%E 8 8‘:"%@35’0"5:

‘condi tions erforned for between about 15 to 25 sec, at a pressure

bot wedioagb 110 Wagt Wadden tor@Eer, the sepeyal prbienfealsossantains pxyges Hierpesiesnl | y

shown in Fiﬁ%. 3, where polyner layer 4b, with a reduced | evel of chlorine,
0

r esul tneaded oo sombuestion er yolztzhtinnof thecwpgmon anteriakn The xyoei lewepameriteused in
the first step of the two step, passivation procedure, is shown. However

t he fitemberatied iRbddiien RAGS ild&r?ériﬂéﬂingrp%ﬁﬁ@'ﬂBﬁygeﬂ?‘&l?%]r%cd\lﬂgffa}eérdecgﬁgagef [Fl(s)s‘?ﬁt%mﬂ{rae

removal tromthe polynmer |ayer, in regions near t

effectj Y lorine.-fro ol ymer residing.on defined netal

str uctdugrgé%f g%?ee(gf cﬁ%g?rL%oQESé%%t ‘éq’}’g‘b?‘y‘?%e% ‘ﬁ?tebgo"ésé(?ﬂsc%ﬁﬁ&g? & e@\ﬂB%ec rate,
a second stg‘F of the t %t ep passivation procedure is needed. The second
step Off FABOYSHGN 2fRsst ﬁé@% {54 168 Profcdured Fatio hpsweentabovictidvte 3 sseined from

pol ymer | ocated on the sides of defined metal structure that inturn reside
i N t hedXyBeR, etio bistweanatbowla ¥rtoi40rseorh ofiddtee ssaesdd. THese comditions,qresfortaedifok or t he
second step, of the two step passivation procedure are: a substrate
t enpertztwesn dhetnbPro 20004] atdQfessurdtetweerddbol400OWE 16006 YR8 r&RR W the
structure schematically shown in Fig. 3, where polymer layer 4b, with a reduced level of chlorine,
resulting from the energized water component, and oxygen componeﬁt used in the first stép of the
two step, passivation procedure, is shown. However the first step of the passivation procedure
mainly influences chiorine removal from the polymer layer, in regions near the wafer edge. To

more effectively remove chlorine from polymer residing on defined metal structures located in the

- center of the wafer or semiconductor substrate, a second step of the two step passivation

procedure is needed.

The second step of the two step passivation procedure, used to remove chlorine from
_ polymer located on the sides of defined metal structure that in turn reside in the center of the
wafer is next addressed. The conditions used for the second step, of the two step passivation
procedure are: a substrate temperature between about 200 - 250° C, an RF power between about
600 to 800 watts, and a water input between about 450 to 550 sccm. The use of the higher
substrate temperature and higher RF power allow a water only ambient to be used to complete the

7



600 to 800 watts, and a water input between about 450 to 550 sccm The use
of the higher substrate tenperature and hi gher RF power allow a \A&t&rMARﬂQEUS
anbient to be used to conplete the 7 2 9 MAR 2005 chl ori ne renoval
procedure, at the center of the wafer. The second step of this procedure is
performed for a tine between about 25 to 35 sec., at a pressure between
about 800 to 1000 mrlorr. Fig. 3, again schematically shows a polyner |ayer
4b, |ocated on the sides of netal structure 2b, where the netal structures
oS! ARARARL R aLFRb R0 WML BF e Mortd! FrcSEARG salfdriic Bl Reage it emoved
frompolynmer in all Tocdations of the warer, a strip procedure 1s enployed
‘'to renove photoresist shape 3b, and to partially. renov 0 r 4b. This is
acconperiemal for tlﬁ}e&eﬁﬁe@@%ﬁ.ﬁ%@ﬁdﬁﬁp., PE} HTeP?”ﬁ%b?tWe%‘bﬁg&%E%@rg hot or esi st
removal , in addition to partial renoval of polyner [ayer 4b, resulting in
pol yneo 108 evTodt, Figt3, lagain scheinritinglyshowh e polyetes layér 4tedosatedtanigbe sides afb. Thi s
is schematically shown in Fig. 4. Finally a wet chem cal clean, perforned

in a el thusRly/ 25 twher$thd SealtsGub@ra \tesidoheatie deAteeof the wafsrom t he si des of
metal structure 2b, resulting in defined netal structure 2b, schematically

shown in Fig. 5. . Wile this invention has been particularly shown and
described with reference to, the referred e di nent s..t hereof . i.t wll be
Uinder st oodbts fiEeee "ERFIoEe romiyea e POREE Gt IOHORE ARG Sert 1P m ‘and
details my be made wi thout departing fromthe spirit and scope.of this
i nventpreeedug is emplgaed poremove photoresist shape 3b, and to partially remove polymer 4b. This

is accomplished via plasma oxygen ashing, resulting in complete photoresist removal, in addition

~to partial removal of polymer layer 4b, resulting in polymer layer 4c, still remaining on the sides of
metal structure 2b. This is schematically shown in Fig. 4. Finally a wet chemical clean, performed

~ in a liquid solvent, is used to remove polymer layer 4c, from the sides of metal structure 2b,

resulting in defined metal structure 2b, schematically shown in Fig. 5. .

While this 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 made without departing from the spirit and scope of this

invention.



What is clainmed is: 1. A nmethod of renoving a maski ng photoresi st shape
froma top surface of a defined netal structure, and renoving pol Qn&rMAR 2005
| ayers formed on the sides of the defined netal structure, on

sem conductor substrate, conprising the steps of: providing netal
structures, each with an overlying defining photoresist shape, and each
with polyner |layers conprised with incorporated chlorine, |located on the
sides of each nmetal structure; performng a first step of a two step
passivation procedure at a first tenperature, a tenperature of 140 C or

| ess, h%a.o%&eﬁ.-_ water anbient, with said first step of said two step
pr ocedUt BHHEHYTAS chl orine from said pol yner |ayers |ocated on the sides
of a first group of metal structures, wherein said first group of netal

st r uct dr ed MEthed qfseraeving 4 aapking Pigresigishapg omaior wiilae 00 defnsdt rat e, and
wherein said first step of said two step passivation procedure does not
conpl eteta} siragtprgeandticopying polyoer baerd fpraledmarthe sidgsenfshd defintddnatal t he si des
of a second group of netal structures, wherein said second group of netal
st r uct shregurar @n $eguainddctnesubsteate ennprisiof theateps 8&8m conduct or substrate ;
perform ng a second step of said two step passivation procedure at a second
tenperature, Wprdvidiag chet eonturt§ RGN RIRIMALOVEGHR! defiRg phaiotesfst Sifbe,
tenperature, in a water only anbient, to renove remai ning chlorine from
sai d pahy eRh Wiyt SRt &ith it fporRbd SabGheS RiaRd oA IR net al
structures; renoving said defining photoresist shape; and renoving said
pol ynerofg&xqﬁaalfsfrg&h]tepe sides of said first group, and fromthe

performing a first step of a two step passivation procedure at a first
temperature, a temperature of 140° C or less, in a oxygen - water ambient, with said first
step of said two step procedure removing chiorine from said polymer layers located on the
sides of a first group of metal structures, wherein said first group of metal structures are
located near an edge of said semiconductor substrate, and wherein said first step of said
two step passivation procedure does not completely remove chlorine from said polymer
layers located on the sides of a second group of metal structures, wherein said second
group of metal structures are located near a center of said semiconductor substrate ;

performing a second step of said two step passivation procedure at a second
temperature, with said second temperature higher than said first temperature, in a water
only ambient, to remove remaining chlorine from said polymer layers located on the sides
of said second group of metal structures;

removing said defining photoresist shape; and

removing said polymer layers from the sides of said first group, and from the

sides of said second group, of said metal structures.



si des of said second group, of said netal structures. 9 2 9 MAR 2005 2. The-
met hod of claim11, wherein said nmetal structure, at a thickness bqtgeﬁﬂR 2005
about 5000 to 8000 Angstrons, is formed froma netal |ayer such as

al um num al um num - copper, alum num- copper - silicon, or tungsten.. 3.
The nethod of claim1, wherein said netal structure is defined via an

ani sotropi c RIE procedure using chlorine, or chlorine and BC 13 as an
etchant. 4. The nethod of claim 1, wherein said defining photoresist shape
is conprised with a w dth between about 4000 to 10000 Angstrons, and at a

hi ck s el d of clai
thi ckngsnhStIRE,AhAN ) 100, o PndB000.ANAS! L e e TS IR0 of ol aim

1, wherfein sai s on and chl ori ne. 6.

The me laiml, wherein. said first st of said two.step passivation
o oceadnas or¥oofeedionn F Frn ABTA meRhR B SHOT e R . BETRBo: heen about
150 to 250 watts, and wth said sem conductor substrate at said first
t enper SPRACE aHERIRBB CABRST SHIGYH OBLUNEHEE. 7. The method of claim 1, wherein
said first step of said two step passivation procedure is perforned using
oxygen at a flow between about 750 - 850 sccm and water at a flow between
about 350 to 450 sccm 10 2 9 MAR 2005

3. The method of claim 1, wherein said metal structure is defined via an anisotropic RIE

procedure using chlorine, or chlorine and BCl; as an etchant.

4. The method of claim 1, wherein said defining photoresist shape is comprised with a
width between about 4000 to 10000 Angstroms, and at a thickness between about 16000

to 18000 Angstroms.

5. The method of claim 1, wherein said polymer layers are comprised with carbon and

chlorine.

6. The method of claim [, wherein said first step of said two step passivation procedure
is performed in an RF plasma tool, at an RF power between about 150 to 250 watts, and

with said semiconductor substrate at said first temperature between about 100 to 140° C.
7. The method of claim 1, wherein said first step of said two step passivation procedure

is performed using oxygen at a flow between about 750 - 850 sccm, and water at a flow

between about 350 to 450 scem.
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8. The method of claiml, wherein said first step of said two ste

passivation procedure is performed for a tine between about 15 tcﬂﬂSWcZﬂﬂﬁ
at a pressure between about 4000 to 6000 mforr. 9. The nethod of claim1,
wherein said second step of said two step passivation procedure is
performed in an RF plasma tool, at an RF power between about 600 to 800
watts, and with said sem conductor substrate at said second tenperature

bet ween about 200 to 250 C. 10. The nethod of claim 1, wherein said second
step of said two step passivation procedure is performed using water only,

at a f}o out. 4 ccm . 11. The nmethod of claim1, wherein
sai d s%cgﬁ p$§ gapggld gﬂB”@?&H“B%@%%WE?%&WOSEP&%%H%W@HP&m $ormed for a
time bet ut .25 to 35 sec, at_a pressure between about 800 to 1000
mror r . 'SP8" OW h%HmSPe‘P"@ﬁ’b@'i’% 1 ét‘h%éﬁcfrﬂj apree e dsiveen abpd09¢om a top
surface of defined netal structures, and renoving chlorine containing
polyne§(méVBF§ | ocated on the sides of the defined netal structures, using
a two step passivation procedure, conprising the steps of: providing said
defined netal structures, underlying said maski ng photoresist shape, with
said chlorine containing polymer |ayers |ocated on the sides of said
defined Thenmthaltafulimrieshertih s2id%eddN] sBHAF said two step passivation

procedure is performed in an RF plasma tool, at an RF power between about 600 to §00

watts, and with said semiconductor substrate at said second temperature between about

200 to 250° C.

10. The method of claim 1, wherein said second step of said two step passivation

procedure is performed using water only, at a flow between about 450 - 550 scem.

11. The method of claim 1, wherein said second step of said two step passivation
procedure is performed for a time between about 25 to 35 sec, at a pressure between about

800 to 1000 mTorr.

12. A method of removing a masking photoresist shape from a top surface of defined
metal structu-res, and removing chlorine containing polymer layers located on the sides of
the defined metal structures, using a two step passivation procedure, comprising the steps
of:

providing said defined metal structures, underlying said masking photoresist
shape, with said chlorine containing polymer layers located on the sides of said defined

metal structures;

11



performng a first passivation step of said two step passivation procedure,
in an oxygen - water anbient, perforned at a |ow, first tenperath@,MNRdamﬁ
140 C, to renove chlorine fromsaid chlorine containing polyner |ayers
that reside on the sides of a first set of metal structures, wherein said
first set of netal structures are |ocated near an edge of a sem conductor
substrate, with said first passivation step of said two step passivation
procedure not conpletely renoving chlorine fromchlorine containing polymner
| ayers | ocated on the sides of a second set of nmetal structures, |ocated
near a center OE sai d ?nlaonduc @5 @s ra er ornlng sai.d second
passi vation sPEFBn&aiy ?Wvgtfo SPYAPPS pﬁ’la RGP Brocedye, A yat er onl y
anbient to conpletely, reno¥e chlorlne fromsaid chlorine, containing

pol ynméP OK¥3Far SRR gl BRTOGHCR Heh Lot Brnestire Rl d 40ot> 81 et al
structures, wth said second passivation step perforned at a hi gher
terrperr%mweéhi%@ﬁ fom) epriq ehlepngrpstiniag posmst lapers thebrenisle on divotides2de t o 250 C
renovi ng sai d maski ng photoresi st shape fromtop surface of said first set
of  nétrsilsetstfmetal giregyresnehefginmid Gipst seirdf aveal sfrucgtaicsl asdomted neat anof  net al
structures; and renoving polyner |ayers fromthe sides of said first set
of netedge sftarsgalicohdyctarubftransnviithesaRi fitesspasfivanndtcpadend twebieplf net al
structures. 13. The nethod of claim 12, wherein said defined netal

St I UCTydéseyatibn FROEIUS Rt cBfpleddlY FndiRg ISR T thieARP&IntaifihB Bblg - copper -
silicon, or tungsten, at a thi ckness bet ween about 5000 to 8000 Angstrons.
12 layers located on the sides of a second set of metal structures, located near a center of said
semiconductor substrate;
performing said second passivation step of said two step passivation procedure,
in a water only ambient to completely remove chlorine from said chlorine containing
polymer layers that reside on the sides of said second set of metal structures, with said
second passivation step performed at a higher temperature than said first passivation step,
between about 200 to 250° C;
removing said masking photoresist shape from top surface of said first set of
metal structures, and from top surface of said second set of metal structures; and

removing polymer layers from the sides of said first set of metal structure, and

from the sides of said second set of metal structures.
13. The method of claim 12, wherein said defined metal structure is comprised of

aluminum, aluminum - copper, aluminum - copper - silicon, or tungsten, at a thickness

between about 5000 to 8000 Angstroms.
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2 9 MAR 2005 14. The nethod of claim 12, wherein said defined netal
structure is formed using an anisotropic Rl E procedure using chloﬂi&qwﬁﬂcgmw
chlorine and BCI3 as an etchant. 15. The nethod of claim 12, wherein sai
maski ng photoresi st shape is conprised with a w dth between about 4000 to
10000 Angstrons, and with a thickness between about 16000 to 18000
Angstrons. 16. The nethod of claim 12, wherein said first passivation step,
of said two step passivation procedure, is perforned in an RF plasna tool,
at an RF power between about 150 to 250 watts, and with said sem conductor

substrate at sajd,| first . tenper re, be en about 100.to 140 C. 17.
The et Brard s (heheiT e rtned weth AEERE Bl Biner said two
step passivation procedure is performed using oxygen at a flow between
about 7Bi§otroms Bl progdurg wngehleiner CBIOPP%WI%%EW@%“ SKBY- 350 to 450 sccm
18. The method of claim 12, wherein said first passivation step, of said
two step passivation procedure is perforned for a tine between about 15 to
25 sec, at a pressure between about 4000 to 6000 mforr. 13 2 9 MAR 2005
19. ThdSnetheodetbdd of ddim 122 whetear @idmsking etoesist plaps iivainmpisedtvitha of sai d
two step passivation procedure is perforned in an RF plasma tool, at an RF

power hedtitheetwahabibut 4600td 080 A ngetdnss, aedaitiva tidclambtbedweancdodiuct or
substrate at said second tenperature,

16000 to 18000 Angstroms,

16. The method of claim 12, wherein said first passivation step, of said two step
passivation procedure, is performed in an RF plasma tool, at an RF power between about
150 to 250 watts, and with said semiconductor substrate at said low first temperature

between about 100 to 140° C.

17. The method of claim 12, wherein said first passivation step, of said two step
passivation procedure is performed using oxygen at a flow between about 750 - 850 scem,

and water at a flow between about 350 to 450 sccm.
18. The method of claim 12, wherein said first passivation step, of said two step

passivation procedure is performed for a time between about 15 to 25 sec, at a pressure

between about 4000 to 6000 mTorr.

13



bet ween about 200 to 250 C. 20. The nethod of claim 12, wherein said second

passi vation step, of said two step passivation procedure, is perfor
using water only, at a flow between about 450 - 550 sccm 21. T é?ﬁ@ﬁﬂém05

of claim1l, wherein said second passivation step, of said two step
passivation procedure is perfornmed for a tinme between about 25 to 35 sec,
at a pressure between about 800 to 1000 mTorr. 14

19. The method of claim 12, wherein said second passivation step, of said two step
passivation procedure is performed in an RF plasma tool, at an RF power between about
600 to 800 watts, and with said semiconductor substrate at said second temperature,

between about 200 to 250° C.

20. The method of claim 12, wherein said second passivation step, of said two step
passivation procedure, is performed using water only, at a flow between about 450 - 550

scem.
21. The method of claim 1, wherein said second passivation step, of said two step

passivation procedure is performed for a time between about 25 to 35 sec, at a pressure

between about 800 to 1000 mTorr.

14
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