| NTEGRATED Cl RCUI T HARD MASK PROCESSI NG SYSTEM
TECHNI CAL FI ELD [0001) The present invention rel ates
generally to a method used in the fabrication of

sem conductor integrated circuit devices, and nore
particularly to the fornation of conducting copper
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(1LD). BACKGROUND ART 100021 In the field of

sem conductor fabrication, the use of dielectric

materials having a | =Y I ¢, constant (k<2.5),

known as | ow K rrater?ﬁl%miaé%hh@nom Low K

di el ectrics are. used primarily in backend proces§
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to i nterconnect transistors,
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of hard | a important role in certain
adwﬁq@ﬁﬁﬁaﬁﬁﬂ@gw ?ﬁ@ﬂg§ﬁ%aﬁ§§ The hard mask serves as a
sacrificial |layer atop of the | owk which avoid

di rect contact between | owk and photoresist to

prevent resist poi SYRACRGREDSW LRITowK film
wi t hst ands harsh resist rework conditions, and
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used primatly) @ W&@% Brisetng. diaskend: BrogesSBEskehET geRealy to processing
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D. Vias or contacts are forned in the |ILD and
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resist ipnisoniegi ertsireglofvalb il awitlstangs dewk sesistirgwpdkr eandifioas, 4pd facilitate

coppef RE}PL &E%mtc%i mS%Ytglplgctaf: &ﬁ;hu@\ﬁfﬁ?ﬁg rfgr %é@ﬁﬁr? ?r(g]c%%stub%onthol Each

intercO@elt led1as 6PANREL by QY Blteriisvd afdl®ed Q‘IILDRnDheSKdllstdmmgntex connects
processes. In a CMP process, as inp na

withita pingle faterqoapedt lovel @Mﬁ%ﬁ@parweﬁdﬂm as%lékf@WCtrﬁafﬁrl%ldbaéthOf may
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COI’] al ns nec rasion co and

materih @61 @abed ofiponeRt@inta lereldliaea ap&rrﬁeﬂ ratippeto achribvace desired
and to renove excess conductive material and thereby
functipgdditat e t he individual interconnects from one anot her.

[0003] Various low-K materials have been used in low-K backend processing with mixed
results. Integration of low-K material into existing fabrication processes is particularly
challenging in the case of backend processing that includes the use of CMP. CMP is a
technique by which each interconnect level is formed in many existing processes. In a CMP
process, as implied by its name, a film or layer is physically polished with a rotating
polishing pad in the presence of a "slurry" that contains mechanical abrasion components
and/or chemical components to produce a smooth upper surface and to remove excess

conductive material and thereby isolate the individual interconnects from one another.
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I 100041 One of the key patterning issues related to

hard mask integration schenes is its overhang (or

| ow-k undercut) after pattern transfer. The hard mask

overhang is defined as the protruding part of hard
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view of the demand for smalle integrated circuit
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skil lied in r I 100061
and, il sy e BRbre RS ESD AT R e it
hard mask processing system including providing a
substrate having an integrated circuit; formng an
i nt erconnect | &IBCLOSRE ORE'HIn{NNYENI@GNCi rcui t ;
applying a lowK dielectric |ayer over the
[0006] ml“ﬁé %ﬁé@@xﬁcﬁwérﬁ%ﬁrpmw@@ﬂirykzﬂ@gr@teﬂ&ﬁr@wﬂ%fﬁ hayie praR¥Ring system
the lowK dielectric layer; formng a via_ opening
mciudmm pughlinhe suhara@p hadre eayetecuied eiffait Swiogpe inercpirect layer
over ¢h§y ﬁ%glta?edt (t} ?cdl é@?%”& %Wh@%ﬁa{lectﬁp rl’alﬁél r(])gelathe 1'I1§&connect layer;

and € Vi a-openi ng

applyﬁ@ﬁﬂt&t‘d@zaﬁ@la?&t&ﬁbﬁm@ 1e8-1 &elé&afdiay’mﬁik)rmw via opcmng through the
ositin an interconnect netal in the via openi

hard na leyes ane the-lpwdhdisiecaic lue b higiaprnestlpsy Rhaeg A first fluid
and a"&E}Md AOY ﬁlhtﬁel\@ﬂ”'oﬁ%rghg lf(?rclteHon{gaXr? bverhang of the hard mask layer;

depositing an interconnect metal in the via opening; and chemical-mechanical polishing the
interconnect metal and the low-K dielectric layer.

[0007] Certain embodiments of the invention have other aspects in addition to or in place of
those mentioned above. The aspects will become apparent to those skilled in the art from a
reading of the following detailed description when taken with reference to the accompanying

drawings.




[ 00071 Certain enbodi nents of the invention have other

aspects in addition to or in place of those nentioned

above. The aspects will beconme apparent to those

skilled in the art froma reading of the follow ng

det ai | ed deBRIEPtDESCRIPANONARETHM DRAVERNGENCe to the

acconpanyi ng draw ngs. 2 BRI EF DESCRI PTI ON OF THE
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view of an integrated circuit hard mask processing
systensyrsmeﬁmb@mmant drihopicpantnvefitiethe present invention;
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0010] FIG 3 is a partial cross-sectional view of the
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wet etch cleaning phase of manufacturing; 100121 FI G
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in rated circuit hard mask pr.ocessin stem
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ma11uf_95t9ﬁ§§ ﬁleqﬂte%ya%@%cdltnha‘?@ n@a‘?@ st18n aﬂre%ﬁ)%ﬁfment of the
i nventi on MODE FOR CAR Vi NG THE | NVENT

presenft Q0%4fioniThe f ol | owi ng enbodi nents are described i n
sufficient detail to enable those skilled in the art

t o make and use the invention. is to be understood
t hat ot rﬁﬂ{ Bq@cﬁ on the
pr esent osuirze aﬁ’d %ﬁ ﬁ“%?)?cﬂ? or la?ljri\ljcal

10014bf%€$§>?1ﬁwg§eﬁﬁbq Fioits s e%F%%f%sﬂsp L OFEIT B Al ose skiled

in the 48368 'iﬂa@% LR us@t‘l’lWV‘éHﬁoﬁ REGith bE ullrabd SRl &h8 YL diBents would
provide a thorough understanding of the iInvention.

be evidiewehased o thewprisenbdisgloparemtd thhtaprotéve of meshariien chenges may be

be, practi ced . w t hout th specjfic details. In order
made PhEYGIRRTRE SO TS T8 S BaRREN| Ve Ton,  som
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thorO%bpmdatsuadlag of deninvenitingr Hewardrcit anid b epparent é@élti@ @M@ntlon may
be pr. RAL etd wftlhout h}/ese spe%{‘aﬁc details. In order to avoid obscuring the present invention,

some well-known process steps are not disclosed in detail. Likewise, the drawings showing
embodiments of the apparatus are semi-diagrammatic and not to scale and, particularly, some
of the dimensions are for the clarity of presentation and are shown greatly exaggerated in the
drawing F1Gs. In addition, where multiple embodiments are disclosed and described having
some features in common, for clarity and ease of illustration, description, and comprehension
thereof, similar and like features one to another will ordinarily be described with like
reference numerals.

[0016] For expository purposes, the term “horizontal” as used herein is defined as a plane

parallel to the conventional plane or surface of the wafer substrate regardless of its




of the dinmensions are for the clarity of presentation

and are shown greatly exaggerated in the draw ng

FIGs. In addition, where multiple enbodi nents are

di scl osed and descri bed having sone features in
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te , te

eplc ra aving an i ntegr
(mﬁsﬁhﬂQUIt 101 fabricated thereon, an inter-leve

ielectric layer 104 i.s depos ted over nte t ed
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the caﬂslayse!l db@ Of intdrii R RIric I%g&bﬂﬂ Hanrad | ki &Qféctl 1ﬁ)lay(£n{ 10 are

or nitrogen-doped I 1 con carbide (nBl
substantitley siariteedt tHD8hensud hmals:- @ eoppeicctrinvane ghhet thard mask layer

el ectrj.call ecte [ rated cirgui
112, stk SUGHCRE SUAE BRP0) iyohie! K Sietes sy b toRs Histeqtaiot value of
greatéj 'tl?c{ne§t7 rdncth'c E}Me%hal%lﬁl)l §nd¢&p<91%lﬂl&¢‘l Qéeder it bintherok ey dielectric
dielectric layer 104 and the cap Iayer 106. The

fayer i HY, évddpesitstd Od'lereﬂhechQWﬂ(cdlIGth@IC laga 14hd the | owK

ool ShE Lok 055 1D B RO ALY G5, 49, M e o

materla®Y @lch ah1BlicUeNidassio,), ltéﬁibtmbﬁlﬁ)sﬂﬁh@(m ByS)abto@hodshosilicate
dielectric |ayer haV|ng a dielectric (K) val ue of

(BPS@) glasseetct Haws 1w dishecirirelaners meaayi heye Igpvearigleniric constants from 3.9
B
siisesqmoxane (HSQ), bis-benzocyclobutene (BCB), tetramethylorthosilicate (TMOS),
octamethyleyclotetrasiloxane (OMCTS), hexamethyldisiloxane (HMDS), trimethylsilyl
borate (TMSB), diacetoxyditertiarybutosiloxane (DADBS), trimethylsilil phosphate (TMSP),
etc. The ultra-low diclectric layers may have ultra-low dielectric constants below 2.5 and are
of such materials as polytetrafluoroethylene (PTFE) commercially available as Teflon-AF
and Teflon microemulsion, polyimide nanofoams such as polypropylene oxide, silica

aerogels, silica xerogels, and mesoporous silica. The above-mentioned low-K materials may




100191 The dielectric |ayers may have dielectric
constants from4.2 to 3.9 and are of materials such
as silicon oxide (SiQ), tetraethylorthosilicate
(TEOCS), borophosphosilicate (BPSG glass, etc. The
also bé Qi Ks dhechee fnfdsic 1dyafy EIQSacﬂam, blﬁﬁhéy basett pibpetestafirdatively harder
constants from 3. to are of mate rlalg such
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104alﬂpdhb§§j Rger @toe than the lowK dielectric layer 110 as
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S

[0023] The low-K dielectric layer 110 is deposited over the inter-level dielectric layer 104
and the cap layer 106. The inter-level dielectric layer 104 and the low-K dielectric layer 110
are substantially similar in the chemical make-up and dielectric value (K). The hard mask
layer 112, such as silicon oxide (SiOy) or the high K dielectric layer having a dielectric (K)

value of greater than 3.7, or the mechanically and/or chemically harder type of the low-K




removed. The residual anmount of the hard mask | ayer
112 present on the lowK dielectric |ayer 110 acts as
a protection fromthe photoresist (not shown) used to
pattern the next |level of interconnect. [0022]
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Kdielectric |la 1
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as silicon oxide (SiOx) or the high dielectric | ayer
trenchh20f, rlngwagdh@ dewagd &ay(:n&% abigeted to grlestlized erdmemprpctssr A first
fluid Z{(ﬁ is Rp;?l [}) C?a leé(:%{ rt(i?ogq &%g‘é&ﬁ%ﬁ%‘ e dlgl?grgn? ts%%kf@\e/'gﬁg tf' &% Fluid 302
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aving the via op In the hard | ayer
the vid Ideninke?2omdKaatih el féctgithal Ibaysepf nkmoharandaskrﬂey@ablﬂ agdeing its

106, . The d 6, i h
ik TR U RS0, R S B s 2
such tﬂtﬂ@th@ Kidn{teer| PKostin®l8iG tthé Rar aYRK 149113 B048dter than the diameter

Referring nowto FIG 3, therein is shown a partial
of thecvigsapesimgt 1W@nal thei 1ew~16fd1@lﬂctr1¢ nexsgridfedhe ificg uliluid B dreduces the

difﬁlSéancﬁ g% gegcgéci ﬂrﬁgin 3 etfg%s pﬂ;g%b éc %}?ﬁonneﬁ.thl O%I aq tl%eol‘f‘(fq omZ Sgthc via
openifig 063 -a§ €4l @@ﬁiamthlﬁw(gdtﬁ@lxﬁﬁegﬂﬁyh@f e acap Pevdr ng)éZ%tlﬁﬁﬁ tiiese are
required for production yield and reliability of the integrated circuit 101.

[0027] Referring now to FIG. 4, therein is shown a partial cross-sectional view of an
integrated circuit hard mask processing system 400, in a wet etch cleaning phase of
manufacturing. The partial cross-sectional view depicts an alternative method of
manufacturing. In this approach a wet etch cleaning step is used to remove the damage layer

206, of FIG. 2, prior to the localized etching process. A mild aqueous solution of a weak

acidic buffer, diluted hydrofluoric acid, or hydrofluoric acid is used to remove the damage




trench 204, having the damage | ayer 206, subjected to
a localized etching process. Afirst fluid 302 is
applied by a spin tool (not shown) or wet bench (not
shown). The first fluid 302 may be de-ionized water,
layer 206D Winf @ferif@lk UIOR & tha@h&0 Inv8Rtayedr 12 igelthd bgdnivgd f theeta opening
adversely affect _the interconnect 108, A second fJ%id
202 exzmplifics i et RapHREUHEY padesindealipng mnhdh%wn[(, diglectric layer 110.
. y t . 1500 RSt 1 fhp
s BBy By 0RO AL ASILNORL LM W
(00287 | Refrr32nov hoSFIG. nd, t thetche isastont aofaredlcerossgsectiatal view of an
) takes place in the |ower section.of the via openin )
integratesd CirpHE PURUTAY. BRCTRBEBHETOT0 fid 8 égtefnggnfﬁ myhg uid localized
G e Al diTdle 304iaM00E- QG5BT Slvelichi @l R8s ing
ad]p%ﬁggﬁ%?%pﬁgéﬁﬁﬁgg%rEilzegt ?he top o# tﬁ% J%g openi%Opemné
202 h202g twedaatmesslayérel 1g] adhat bbdkt fo b stdaeathaf thenawkK |daghentric layer
12, reducing,.it t hi ckness. The secand flyid 3
110, eeheb T e ek Prag B By DR e DiE U ge laver
106 oﬁ@a%aage%éj% ihBRbnide gt ameter of the opening in the
ar

d mask layer 112 is greater than the dianeter of
[0029} hBefeitingopeninGlR0R theveinheshove K flavethedtafias intggafediciguit hard

The first flui 02 reduces the . diffusi.on.af i
mask BUGR oI°G S0 O PARE Ry BTt TE pfkl APy Thed g grocesing
systen@ll 08 Read Bhbed@ht dhBe Piedent ORRINLIOY B:%yatsmveldl inélades providing a

mai ntaining the integrity of the cap layer 106. Both
substrafe henivgendnegratesgeirquedn Rotogy iy dempng it entarcapipct layer over the
. r.ekiabi.lit el r s Cii i |
e
in a bldcRSE6S agplvianal hatll ewskflayan oventhedoatie didediguidyehar d block 608;

_mask processing syste 00, in a wet etch cleanin
formifs a6t GPen RENITEET 14 RS i 1Bue 1) e B8 SR SBRERIGRApyer to the
intercft | | | Qding" Ufi 36 ki eNga opening
R4 50180, S5 EPL AT, ARG cpenin
for remendgentdertdagaf el tayd masR06er of a BloGc 622; gaposaiting en frierconnect
ueous sol uti

S I T MR T A e -

metal NI TRIDIEOTIE KAGEIECHS 42EH dBlokiesmy e the damage 6
l'ayer 206. An overhang 402 of the hard mask |ayer 112 .
[0030] nirogiehter dgsaihiaryystem toheanpifactwpeniirtgerad Zirewde htlinask processing
t he rqot manufact.uri pssue i,n dealing w.th K
systerty B o Ay Ep e R PESemi g g i gE IR
addressafidiye Usitgateh@yimd hhiintbgiicd cilb@eariqag etch
process. 100281 Referring nowto FIG 5, therein js L
showh Hoeing jaglinteycensecs daver omerl thyinograed gircuif picbyling agpviding

; it R K T o . ;
g:[g?ké?Pgé'%ﬂgﬁqwﬁﬁﬁ?%§%F%%Qﬁ¥§%§gLZE§%13?02233 phase

of maNuhRBAAY 4 6K THecRAt tayat ot dxsingeohhen ddyew i(BIG. 1)
depicts the via opening 202 having the hard nmas )
| ayet doplverehiard mask 19961 oY thg eni diclgftnt Hyef iggiuges protecting

di el ech{ei 18w|—1é}ﬂf‘eiectric layer from the photoresist. (FIG. 1)
5. Forming a via opening through the hard mask layer and the low-K dielectric
fayer to the interconnect layer includes forming an opening in a cap layer.

(FIG. 1)




110. The nulti-fluid localized etch process assures

that there is no undercut of the cap |ayer 106 or

damage to the interconnect 108. 100291 Referring now

to FIG 6, therein is shown a flow chart of an

i nt egr Abgiginfgl 4 Gt tluhBksd 2 BskadPIaE @8 o da Dyshiai®0&moving an
for manufacturing the integrated circuit hard mask

pr oc es8yaipngssisthe hanhoraply laer drabesies mspiector heeaplagsdtom the

I nvent &t 600 includes providing a
substr%%gm%égﬁngxansrhtegrated circuit in a block 602

f or M. nDejpusiting itccamneatmétaly@rthever ogening tortbegnadoatection to the
circuit in a block 604; applying a |low K dielectric

| ayer B{EFOVRE Wlmﬂéﬁ@dﬁww%wr (Fir-d)Brdck 606;
applgyi @Qeiﬁlcg?ﬁgiﬂgﬁﬁzgl ';ﬁ%{ﬁﬁl Vele tiR@rdoatsd: C.r%'ta@' G5t e low-K

| ayer in a 608; ng a via opening throug
t he hadidienmskayeay@tGand the | ow K dielectric Iayer to

h i nt erconnect |l ayer in bl ock 61 a
0031} f e PeeiefaRGeL el P e s s a&gﬁé Sctor
[OOSZ%GKD\éllpﬁpl@naéij\é@tr BN QT hddiey ?gct&ﬁ? kdl%&%@{ed' R #habltREKresent
12; "depositing an interconnec he vi a

inventdxpefmongics; A casthitieekvaesoduticantdr mWﬁn@cmmmfahﬁ estrhang of the hard
i shing.,the connect netal. and.the ultra | owK
mask il GR PR b Rh S0 e BTe 2 pBBaFe "yt bt or
[oossﬁehabdher @spSHSik €At ttRe IR YRt brot@tsihe ichp @gleRrbetheWoktE &f the via
ard mask processing system according to an

Opennmbdi: renoripig thisepmesiid hiciesiobahy rngcqﬁém drigkgssaef the hard
mask e1 q"f){? belz‘«}f t érfﬂ gﬂg&g lEgdrur%nHﬁlg at?l% ?m?ﬂqr (s)&%f tgg ph@éﬁ%@&%‘i’ is that

nrmh&&@ﬂwKnePhﬁkﬁ@f&kede@bm&mtkvancludlng prOV|d|ng an
i nterconnect within the interconnect |ayer. (F 1)
[003413 ng?ﬂog,heﬁ gmaoth?fpcaq | the prepent |11h\8¢gp0%@éhattlh@1udbly supports and

t.erc .y ﬁ%§¥
Semchyt gzr; @\%ﬁ&%lhk@( o (ngd Qf Gct i (S: l"ayer 1|%gc ?%%%ésd A Kiner easing
perforpraatecti ng the Iom#K>d|eIectr|c | ayer fromthe
hot or esi st 1 a via opening thro
10035P Ehexseaad e walﬁék’ hRects Ab UeomBier erRen ?caﬂsgqtﬁw e the
state Jrige ﬂeE“r%‘Idi&ﬂQ%Pfeaét@{Yeeﬁex't !’b‘%ll"des formng an opening in
a cap layer. (F 1) . Applying a first fluid and

[0036h §hmDHdMEbﬂﬂddmﬂﬂthﬁtbmathéﬂnmgdﬁmmnt@n@%%mbpanewngsymmn
r han ot ect

of thet Wéesgatp%?vggg?n &Pldlrﬁhteﬁ émpgét@%y anc} |hﬁfeéo% Elgncg\jn -;mcli] Yinavailable
Solutzmp@%abilﬁﬁs | ﬁidefuﬁ@tﬂﬁﬁpbsﬁé@tts%r hrﬂoérﬁ‘tﬂqg\/haﬁfd QRERI Agertifto the dual

forma connection to the
damascene low-K dielectric manufacturing process. The resulting processes and
configurations are straightforward, cost-effective, uncomplicated, highly versatile and
effective, can be surprisingly and unobviously implemented by adapting known technologies,
and are thus readily suited for efficiently and economically manufacturing integrated circuit
devices low-K dielectric interconnect structures fully compatible with conventional
manufacturing processes and technologies.
[0037] While the invention has been described in conjunction with a specific best mode, it
is to be understood that many alternatives, modifications, and variations will be apparent to

those skilled in the art in light of the aforegoing description. Accordingly, it is intended to

embrace all such alternatives, modifications, and variations that fall within the scope of the




i nterconnect within the interconnect layer. (FIG 1)
and 8. Chem cal - nechani cal polishing the interconnect
netal and the low K dielectric layer. (FIG 1) [0031]
It has been discovered that the present invention thus
includb@ elanue At usiadap eithsrtopROSA ] foAh fiekdia ipl shoaa pi@cthe tdradmpanying
_has been unexpe tedl¥ di scovered i s .that the present
drawing§FEnii RsHniSFRHPd Baral et veppe o-UiBidRd S§Fon for the
managenent of the overhang of the hard nmask |ayer
created during the etch and ash processes of
manuf acture. 10033] Another aspect is that the first
fluid protects the cap |ayer at the bottomof the via
openi ng whil e supporting the second fluid which
gl obal |y reduces the thickness of the hard mask
| ayer. The benefit of the global reduction in the
t hi ckness of the hard mask layer is that it reduces
the CVMP tinme for the interconnect |evel. [0034] Yet
anot her inportant aspect of the present invention is
that it valuably supports and services the historica
trend of reducing costs, sinplifying systens, and
i ncreasing performance. [00351 These and ot her
val uabl e aspects of the present invention consequently
further the state of the technology to at |east the
next |evel. [0036] Thus, it has been di scovered that
the integrated circuit hard nmask processing system of
the present invention furnishes inportant and
her et of ore unknown and unavail able sol uti ons,
capabilities, and functional aspects for integrating
hard mask |layer into the dual danmascene |ow K
di el ectric manufacturing process. The resulting
processes and configurations are straightforward,
cost-effective, unconplicated, highly versatile and
effective, can be surprisingly and unobvi ously
i npl enent ed by adapti ng known technol ogies, and are
thus readily suited for efficiently and economcally
manufacturing integrated circuit devices |owK
di el ectric interconnect structures fully conpatible
wi th conventional manufacturing processes and
technol ogi es. [0037] Wile the invention has been
described in conjunction with a specific best node, it
is to be understood that many alternatives,
nodi fications, and variations wll be apparent to
those skilled in the art in light of the aforegoing
description. Accordingly, it is intended to enbrace
all such alternatives, nodifications, and variations
that fall within the scope of the
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8 included clainms. Al matters hithertofore set forth
herein or shown in the acconpanying drawings are to
be interpreted in an illustrative and non-linmiting

sense. 9 What is clainmed is: 1. An integrated circuit

“qwnggﬁg@§kmg system conprising: providing a substrate
having an integrated circuit; form ng an interconnect

| ayer QNG t%dlcm:ﬁgpl%k@gu@ ?aeﬂntmnér@ﬁgl ying a lowK
di'el ectric Tayer over the interconnect layer;
appwwmmglaﬁhaﬁdhmﬁsgahayeyMEdeﬁmnhe |l ow-K dielectric

I ni ng.t hrough the hard mask

| B et St e B e ARt e

' Eﬂ;ﬂ?ﬁﬁgﬁwn{ Hl@hé@trrbc [aRPbyéMEe itdrbsisiect thied and a
second fluid in the via opening for renoving an

owmﬂﬁaaghambnwﬂﬂ@ﬁ@OMaﬂhe K diglperic lggposi ting an
terconnect meta the Vi a,.2p§ni.n , .
e ettt Bt RN R g ek g lver o

and t heligarcnsicelaget; ri C Iayer 2. The system as
clainmed in claiml further COHEWISIng formng a

dplyisg 8rfirstold jaad asggnad Thid Wih @Pqngg T fTedapg pp everhang

| ayer nnect nmetal. 15 3. The system as
clalne@ﬂﬂ%h%ﬁé#%$§£ﬁﬁbrein applying the first fluid

a&ﬂxﬁh@gaﬁ&ﬁ@ﬁdmﬁkumﬁwlmahuda&mﬂemgsmﬁjng t he second

fluid over the first fluid. 4. The s

| phepisg nechpgieqlpohis Tipe e iergnpes me %S@W g{{/@wr@wlayei
the interconnect |ayer. 5. The systen1as claimed in

clai m Thevsesemnmsagpinddnip elain flj figther [cgimprisipe fopping a diffusion

bameFA’{%a%r Chi-Og R010 qu%&?&ﬂ@?%eﬁ 51%‘@11% ﬂﬁeﬁ&&%@ﬂn@ﬂaﬁ' d 6

grated ci stem conp

pr ov a_substrate haV|n ntegra ed
Prm Zﬁeﬁﬁ Sy R ot 498 7 yREt af' @&_ﬂu*d and the
second ﬂ[lﬁil{héluﬁ&ﬁfie@l6@11”(93i {Ple Q¥dostt MGk Bdlver HHY BECHIIBECt Wi thin
the interconnect Tayer; 25 applying a lowK dielectric

layer oNeLystdieal RLGREOANGAE | &8s comprising forming a cap layer over

the interconnect layer.

5. The system as claimed in claim 1 wherein applying the first fluid for

protecting an interconnect from the second fluid.

0. An integrated circuit processing system comprising:

providing a substrate having an integrated circuit;

forming an interconnect layer over the integrated circuit including providing an
interconnect within the interconnect layer;

applying a low-K dielectric layer over the interconnect layer;

applying a hard mask layer over the low-K dielectric layer includes protecting the
low-K dielectric layer from the photoresist;

forming a via opening through the hard mask layer and the low-K dielectric layer to
the interconnect layer includes forming an opening in a cap layer;

applying a first fluid and a second fluid in the via opening for removing an overhang

of the hard mask layer includes protecting the cap layer from the second fluid;

10
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appl ying a hard nmask | ayer over the lowK dielectric
| ayer includes protecting the lowK dielectric |ayer
fromthe photoresist; formng a via opening through
the hard mask |ayer and the low K dielectric layer to

téil%oglﬂhgrﬁwmtectl ﬁ]\é@ﬂ N@leUdRS ohHifE Y f%HnOQedb'nHQctioH to the
a cap layer; 30 applying a first fluid and a second

fIU|glnﬁWﬁmaevﬂ@ﬂbpéWHn@Mﬁmﬂﬂﬁéﬁ@Vﬂn@ an overhang of
t d k | N d h .|
f&%ml?%an%ﬁﬁ%ﬁ%}%féhl' P3Pl Py TG gl e

met al tﬂ%the Vi a en|nghto faor connect.i on to

i it er cOMhEXY S BhiATIHe™ HER Co fCPweﬁmgafﬂanmg 2 diffusion

bamcxc ﬁétlwe@ﬁ’ Ghamh S dRMSDIRE: bhe tﬁ@ﬁlﬁ&@@(ﬂi@@t‘:he{'ﬁ@tlﬁlwhlch the
the lowK dielectric layer. 7. The system as

diffusm:vh diarred layar firas mb@rrien ta tﬁlenllte@anCSmn@l formng a
diffusion 5 barrier |ayer between the | owK
d.el ecThe¢ sydtayers @nchetihia dlaitres colmneiat appbiied tﬁmﬁmhifhxrrd and the

di f f.usi.on barr er orns, a_barri e .
second i BplilEC TR %Secwﬁggﬁ@?%f%%ﬁb%r Bokbi v fick i i fuid
mclud% nicl vaRR! ¥ bidertsBRibh! Slorfdntiod a %@F’ the second

|ncludes depositing the sécon f|UId over t he

f@ r St ﬁ“hé’ dy%te!l a3 gttf%it B%lzrnlanSf @Eiu&é:}npﬁsﬂ 1g 4 cap layer over

de-i oni zed wat er, fer so I on ven
the intg&bnné®18er iﬁhﬁnslyﬂrieeﬂp bgecisailived nitridel aim 6 f urt her
conprising formng a cap layer over the interconnect

| ayer ThHe Whbtel hbheisimRd ! @y elainh So Sihdr&i@Nappl fihs dﬁe 1@ fluid for
The systemas clained in claim6 wherein app % 1 t he

protectipg gt irftgrgprperbifomphotesend Agdanclides applyingechirst prfdowing the

secend. [l cludes applying a first fluid for
(hﬁhmoﬁ0?qwsegﬁKpﬂ%?Tfu3|on of the second fluid. 15 11. An

<Detr BoatisEylg e PREEST e geot ottty O

' QE@JS&@@%Qﬁ}gMﬁM@EEF augreidetie integrated circuit; a
low1C dielectric Tayer applled over the |nterconnect

layEKQCGHNQHdwn@gmﬂmayéﬁﬁmﬁépﬁ@éﬁ over the |owK
f%f%egé@ef%ﬁ%@w%pﬁ}’e'd Int%e nYtﬁ Qﬂ{‘e%g 1a§0 a via opening

ayer T rst openi ng,

ah h@ﬂﬁl&ﬂas\kﬂlﬁﬁ1 tdpelied @\Vérﬂldjlbﬂrl-le @Idld:cﬁrlé Ryé&! hbang Rgoderhang;
second opening, and aligned with the intercannect
| ayér ommmf@rrgec{ by fhe Aiaplg layginigaving a first opening, aligned with the

fow-K dielectric layer having a second opening, and aligned with the
interconnect layer having a third opening; and
an interconnect metal deposited in the via opening, provides that the interconnect

metal does not diffuse into the low-K dielectric layer.

12, The system as claimed in claim 11 further comprising a diffusion barrier layer

between the low-K dielectric layer and the interconnect metal.

13.  The system as claimed in claim 11 wherein the interconnect metal is polished

to be coplanar with the low-K dielectric layer.

[4.  The system as claimed in claim 11 further comprising a cap layer between the

low-K dielectric layer and the interconnect layer.
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an interconnect netal deposited in the via opening,
provides that the interconnect netal does not diffuse
into the lowK dielectric layer. 25 12. The system as
claimed in claim11 further conprising a diffusion
bHf. ri ethd aystsm abedavmed it ekaihold Khdieel ectaviethahgpéthahatd mask
_tB tgrfongﬁgﬁ netgl. 13. The systemas clained in
layer ig Ithg 1ofs U HEYFt er connect netal is pol i shed
to be coplanar with the |owK dielectric |ayer. 14.
THe sybhensks & dgimed it flagn Al fyher FURPRERE conpri sing a
C Pm!tqucﬁ‘trnea%1%§ cﬂ%rcoﬁgeét %gfe*( di el ectric layer and
e |nterconnect ayer The system as cl ai ned
|mcqimymﬂmiumhmm$emngnmdverhang of the hard mask
| ayer is. beyond the | ow K dlelec C .. 16. The ...
S § SBRFLTC SMTEY § B Riroec Tt et ! AP OPAGE WiRin the
|nter0ﬁ@g&9&ﬁ&ng N the interconnect layer; 5 a cap
| ayer having an openi ng; and a connection between the
ipferc t
| Pirar o ongetent B inn bl B GHAQ R e O paricr laver
betwed® tHeUIbt)thQrdlﬂ@crmc isjengnd thahi iﬁ}fau-nomtbaetall eherkimytbe diffusion barrier
bet ween t he IomFK dlelectric | ayer and the
layer foppep BeRINE thE BN ECORESY BF Rl t he di ffusion barrier 10
Ia er fornms a barrier to the interconnect netal. 18,
sy $heprstam a3 eiamesdl inplamal qvheeinrie sitprepmpect metal is coplanar
Wﬂht%pk%;ﬁqpagﬁﬁcﬂggal is coplanar wth the lowlIC

elect i ¢ 19. The systen1as claimed in claim

%l oot P T By SRR AR B ORE e G dp T Eveen the

low-Kt ARIGAR: |B¥ehnd M6 Uslegomidet ¢ORr wiiferdih tthe C&@p 12 ihblades silicon
systemas clainmed in claim16 wherein no overhang of

nitrid¢.he hard mask |ayer is beyond the |owK dielectric
| ayer includes a diffusion barrier |ayer coplanar with
the i fhesgoemestclapted|inaidnt he weran maskvethaperof the hagl mask

layer is beyond the low-K dielectric layer includes a diffusion barrier layer coplanar with the

interconnect metal and the hard mask layer.
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