10

15

20

25

| NTEGRATED CI RCUI T PROCESSI NG SYSTEM TECHNI CAL FI ELD
The present invention relates generally to a nethod
used in the fabrication of sem conductor integrated
circuit devices, and nore particularly to the

formati on of planarized 5 structures of conducting
copper lines and interconnects in the copper/Ilow K

t echnol ogy r @YilEERAMTIEhCHRIIPITS HOMEISIHS IR evel
dielectric (ILD) using the CMP (Chem cal and

Mechani cal Polish) techni que. BACKGROUND ART In the
field of sem conductor fabrication, the use of
dielectric materials hdWEHGIGALJFIELRO diel ectric
constant, known as |lowK materials, is well known.
Low Khdipedserst mvorsionr wlates egbneppily nard Inyetliod adkiendle fabrication of

B REERE R ek AL A EE” PN Pl Rl 67 CmbeloBogplanarized

slrubtdirbe oﬁ\labm:tucﬁmg) sbppet ¢intO and irRéreQMRES tin tife copper/ low-K technology

t ransi stor ple | evels

P COteErt EReh et bt SRt CUBP) PG St MR Chayeal and
mmrmaepb@ma{ccml@jeect ric (ILD). The i ndividual

i nterconnects within a single interconnect 15 | evel

are also separated by a dielectric material that nmay

or may not be the sa \Vias or contacts

are forned in the | L%ﬁgﬁgﬁi)q%&% th conducti ve

mat e I onnect . the .. .interconnect_levels in

desi F‘b@ Eﬁ@t o KR GPEoH e rt*éf’d()}?%ﬂectt%ﬁlatenﬁiy having a fow

diehRtrenResag, Eﬁ%@ﬁlo@ﬂk&ﬁﬁ@ﬂialé N§ Q8 ARBRET Sowkt BieRc@Bs are used
i.nterconnect |evel and t spaci ng between verti cal fy

PHEPRYe it ha@lﬁﬁéﬂspm@ﬁ@n&oﬁacl@@ér@rgs@anasre&émg@@eraﬂy to processing
s@ﬁ%)eﬁtx kd ¥ndHtmadOn Qﬁr &&Hsfﬁ?% &0 NAY 8 drACLBRKY - 10 llnterconnect the

M nimzing cross coug I ng between the many sig
RS tm@?élvlvdﬁl gltiplgdevglsgif ¢ qﬁerfmprmactt E@ésmtgnonnect level is separated

bg %ﬂ §+tg15r’5\@f Hi%ﬂ:ctrlptﬁlﬁ)r A f Xdl%gﬁﬁrl qgtfsr%onn%c %m hmcg g?%le interconnect

plitng or cross i'S capac
leadlj e alnd sapmaeaddxym@ele@nc maetxhbtﬁlatvmmmmn@ 1Rt bg ke same as the [LD.

ter nnec evel ver acent
V:igngtog rcg'gtnﬁec [lfjren\l/éjl m%e a?‘ glfq‘ejéﬁ%{/wé% FVretnteal to connect the
inférednaedt idvelsims eésiall pétcenmoaahluw adencetn@rnaliyel plate
cap itor.. Mnimzing cross coupling 25 requires a

m ni M SEFER BV ERe? B‘Hc’infeé‘??é’ée%set” nEnaiNergpapgct gevel and the

sidind GRtWeeh NeRIEIN BGESL 1evBISRAGE BbhYddRIRE a5 devme complex1ty and
i nterconnects that carry signals that switch hi gh
PYERERCYe xerapsdp Miniriznb poacerupbingbaiveanzhn glaey signals within a

dévidels hovg la‘é%ﬁ?ﬁcﬁﬁi@iek&@ﬁ c&fs;dlex%%%ﬁ'e ‘ghﬁﬁ? §oﬁrce HE 1%5&(1: g{?gse coupling

as the ILD.” LowK nmaterials re
of ﬁ’é’s%é%ibclﬁt@n@féﬁ‘@f Aa o eff a@acenpluameomwagacwhﬁhen within a single

m%ﬁéo%ﬁéét ¥ev@f rJel‘tﬂ:gﬁy ?.él chhq%te%o%lneec‘f tIevelc S%O;ﬂgt%g %\5 |ag &%tfzrmediate

erraterla et we capacitor 1& es.
digieeltie qvatérial doms tranbinterder paklic |pan&s b@tae&r | Mirdmidgomess coupling
8 paci tance atmd & , . . :
requires "a minimization of the capacitance between any pair of adjacent interconnects,
especially those interconnects that carry signals that switch a high frequency.
One popular approach to minimizing cross talk includes the use of low-K dielectric
materials as the ILD. Low-K materials reduce cross talk because the capacitance of a parallel

plate capacitor is directly proportional to the diclectric constant of the material between the
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| ower cross coupling. Various |low K materials have

been used in | ow K backend processing with m xed

results. Integration of lowK material into existing
fabrication processes is particularly 5 chal I engi ng

SBs5 QPS50 Bac RSN DAPSE SR Hi e Vo asance s
lbwmhm@muqumgmhlch each |nterconnect l evel is forned

n nqg%i exi s %ﬁgro esses. In a CWVP process,
| i OBy (%“E aYe; e oed iy lopv-i dagepd mmewyxg with mixed
xﬁﬂiltlsshﬁ@r&tdohhofaloﬁwQKaﬁﬂaﬁgalpﬁxltd %Qisﬁxgg @%Chtﬂ)ﬂt Ex%c&ge%si%n‘p:aq‘hcularly

of a "slurry" that contains mechanical abr
Caligrsingrit dhexiney ok baskendi rasestemidenisnludest the pseoafihemival-mechanical

pONRRE D (PR ICNib G ??E%hiﬂg&je ?] P whien &8P \41? rggﬁpg&sfe\fﬁh}svﬁo%eéil in many

CondUCt ive materi al erepy I SO
Eixwtleg @mﬁﬁé@ﬁt & & [COMP orosessamoiiphied bmwwﬁmm @itoh @k $ayaf B physically

i nteg rated |nt -
%}E !}Q’ap{eg:}élélggﬁﬁ%%nﬁ O%ag t1I K %steg?e % qﬁ:\%@q{ltams mechanical
ahaisen Icaﬂnsorteem dnd/or ehehiidil tortp@bhts Go p;r@du@rmﬁd@ﬂl &er surface and to
ot her fo i.on und r chem_cal mechanica

ra
rem cesa c%rhcglctévcem%t%ag cﬁ re@yfs& 3l the 1@1%6@] gﬁerﬁ(gmects from one
apmﬁasure and polishing tinme. To conbat this problem

cappé %Jgater| Is have been formed over the | owK
di el e€t'7 aterpls afe generpl @I\}F"ts‘taﬁbf intperged imiat ®IGMP-based backend

pRsHR&S CORIRET VR ERrial TBAY LWL
mat erl al's and other nater Ifgfﬂg@?gllsgkgr@dto%?thllbg\ﬁisﬁmg and erosion and

othop forg o getarorptigpendes chpieah meohanipebphlishing aokd itei stnm:,ephble to the
pbliiARRLRY aﬁggglgéhﬂgshﬁ% t (Jatnggtet[us% o?%rﬁé@n%papﬂgs have been

constants de e capacl
foraned mvntatlaedcpw{sdzeleptrmm akt e ad@MiPrﬂdqi éjnfé&ﬁmhll&@t efi@k®n between

rocess .inte ILD.s into a
it R B e PPl B R iRy B bl eSS s o o
stfogpmamayeniseqﬁmtrmﬂ 2obd. cqu addpiroaceewamgngsyrﬁlt@lmstm{ hlghehr dielectric
t

ow- K dielectric_ with a process t
cHRbER Bl T roiti i hstb TGS PoE hovr RomeErly, wouldfbe desizable
thehdord eriiplcihort api®lcbsahtelRtifglat RALOL fgY hbl\@e%&ﬁeﬁ&e 58 flow.

and he |ncre |ng operational frequencies of t
devi CE; a pged SE FERFRBIOT ARy Injeerated ¢ircait prasassingrrsstemn shdéntegrates a

l(fv\ﬂKrlﬂelé&mé WEB &8 (R BFO@&E Q{E{Sdoeg‘t?lt WehiQRSr hnd S/IZ 618w~K Ht.D In view

E have been | ong sought but prior
éhi-‘ede masd fo5 ugtetlen integridjerb strewdt grymeotsutnd s amd:asmg] Werational

£ T Rl & PR SR FriRfirenyirind o these

P@b@@énﬁiomm e ilose pmbktndd‘svahednribmg scateRObutiptiott déveIOpments have
strate

r [ cl ud r ovij dj

L BRRES e S BRI P ol P it Esdnrobo cuded
mbam&dhdwemehhe integrated circuit, applying a | owK

di el ectric |l ayer over the i nt er connect | ayer, applying

an ultra lowK dielectric |ayer over the | owK

divel ectric | ayer pigof GhoREE FRENORNGREQUIN the

The present invention provides an integrated circuit processing system including
providing a substrate having an integrated circuit, forming an interconnect layer over the
integrated circuit, applying a low-K dielectric layer over the interconnect layer, applying an

ultra low-K dielectric layer over the low-K dielectric layer, forming an opening through the
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2 ultra lowK dielectric |ayer and the | owK
dielectric layer to the interconnect | ayer,
depositing an interconnect netal in the opening, and
chem cal - nechani cal polishing the interconnect netal

AR M T AT -

dﬂphi;lttﬂgo:m tm)erfh’nnbcﬂ 1AktalC & ﬂfe ofeninBO&R1 @E@ﬁké?fﬂ&‘éhﬁﬁcal polishing the
obvi ous fr%m it"\g? bove The aspects will beco
igpsaRsh ety ang fedlinglor-K dilsciiclmerart froma r eadl ng

of tbertdiflhovdinend et ale lﬁ%nqgi?ﬁzfv'e Rite? stp\é@tga @Iﬁﬁ)ﬂ ot Iy place of

reference to the acconpanyi ng draw n
tyseapgnpamedner P VIYE fORARNES VE| thelaSp@tsaW;ilabetcoab apparent to those

sEil0$ %1 IRE bk IR aVieENn o { 8HC 'fﬁfo%% a'dgtgjﬂ ?%cl:'lrmtgign pvyléeg ofgken with

processing system 1In Sur frent

r¢fprgaee t de; ackinganging draayimgsr t | aI cr oss-sectional view of
an interconnect |ayer stack of an integrated circuit
processi ng system in an enbodi nent of the present

i nvention; Fl Ggreep ﬁEﬁCRﬂﬁ‘IbﬁI‘ oﬁﬁgﬁ?@fgﬁ%@f@an vi ew of

the interconnect |ayer stack etch

proc Cr.oss ctio Vi.ew )
o tﬁﬁﬁllnlg-g |PF %lﬁ}_} grgi%é g@(g?i?g aq(f aft l?te%a%g c:i:)gcul{1 pfosessipg syptem, in
ammdlmgp@étmlpmerpmm@esm, FIG 5 is a partial

e e Rt T R T e TR 5,

cpan!tpr@desmglg@te&&ﬁxtﬂn@ﬁﬂ;bdl‘{rlcﬂv\bmﬁe RBsehiin@@iioh.ed circuit
an alternative embodi ment of

pr oc )
P e I35 Bk D) G 0B o1 G hernfRghaabct GUFTGHREOLGHO. 2, i an
eiﬁ]ﬁ]ptoﬁés@gr ated circuit processing systemfor the

cture of the int eglrat ed circuit processing
syst % 4iihe BEEYrdaTectAR Y e ok driptawmectdtyet beck, of FIG. 3, in a

sl @ed e 0151@\,51@?&,%&@ BEST MODE FOR CARRYI NG QUT THE
| NVENTI (S\I n the foll owi ng description, numerous
speciifi é 1%@?%1*41193@15@6‘131100@Wlftvooffﬂlomtdeormeﬁ;thmeostgdfk of FIG. 4, in a

meRfgd %1@6\%{99@3&” the invention. However, it wll be
appar ent that the invention may be pr acticed without

t heddUs pect partialdeosaisestionhinviow dén imegaaed cir@bgesteksig system, in
L. nven nown process St eps
al{ hf;énﬁﬁgésg nt;od men % h E?g?rg[lr}ventmnk@‘\l&{ the draw ngs

not ose

s hoyﬁlﬁ_g? zs@l’fbﬁd&hmnﬂ“ﬁn aftegriied cﬂﬁﬂﬂ?ﬂicb@g@rs?stent} for tllle m?nufacture of
e an articul ar Y,

se -d| tic .and not to sca
g Gl 5T B Op B OBERSYOHE Briecarcs Nahrhemioglit of he present

inpegivgnt ati on and are shown greatly exaggerated in the

BEST MODE FOR CARRYING OUT THE INVENTION

In the following description, numerous specific details are given to provide a thorough
understanding of the invention. However, it will be apparent that the invention may be
practiced without these specific 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
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3 dramng FIGs. In addition, where nmultiple
enbodi nents are di sclosed and descri bed having sone

features in common, for clarity and ease of
illustration, description, and conprehension thereof,

Wik FGANS aldiken, FWAREULS LRE WL i :
ordF%arlly be descri bed aF%ﬁ%ﬂkgmﬂggz?%?gﬁ%%ﬁﬁﬂﬁgF% god having
SgMPHRAtYIEY ¥y CORFIng R chatity and eascend Ilhstrmom, iscritefonned ampeehension
tﬁééﬁe l).elyt.0 conven pl ane_.or rface,

' hg{?%a?eérn gsill{fsge%%?e A @%gg)rgaq es‘?g vgl r?glalallyl léeh%iﬁstcf"‘g‘?ﬁi. with like

Iﬁﬁémﬁ@mnmﬂﬁertlcal refers to a dlrectlon
zant a ust defi ned.

er lar .t o, t.he ho
_ﬁ)_er ﬁs%ﬂgsegxléh‘%onzomag %;eusec[ lllerﬂglts ﬁned AR gmparaillebiig nthe conventional

plfmed)e Surfaas of the waifdd etﬂ&krhfe)regardld:sg B?fts orientz@0E The texﬂpﬂ%ﬂical” refers
are defined with respect to

t%oa\' g’f‘fﬁﬁ‘f’ %Ipeﬁﬁeﬁ‘ﬁéﬂarﬁ?e theehorzopial asyiush definedr deims, dslude ©$ “above”,

“bllowdMhatdmaTRHY, ‘AURMRRLS “sﬁ&@aﬂt”? “‘mgh&r’ 0GESGH n%ppés “over”, and
ﬁg_tr”hereln | ncl udes ﬁOSItIOﬂ materi a
oPEfediped Wish taspast nghe byjrosial planed Eheteop r‘felﬁt means there is direct

c@ﬁtﬁ&' ﬁﬁongcbl%ﬁ@ﬁtggTh@@%or‘%’&fe&B%{ﬁ as %e t H&elgalf_r}lg{udes depomtlon of

photoresist as require escrib
mptgrigh pURhetorest, exattemglgn@womc Eb@loplnent leshizigneleshigh @idlordremoval

i.ew of an rated circuit
Og%%ﬁqaﬁg@% ? FERS ﬁsolgqumﬁi l%ﬁg@%@d%e%ﬁ{ﬂ‘?gfucf“ﬁ% pr esent
i nveRtlkeomg ive to ]FﬁGpa[ ttheadin ik oW Rl BdrGalacrSHDSEARLL view of an

. an i.ntegrat circuit 101 fabricate
el B Rop oA £ T0he o e e e che pesmagiention. The

pﬂiﬁél visw dejios iatsebsti@ieerozt Hﬁndg@rﬁﬂfe@t‘a@e@ et W}f fabfdat@Bercon (not
| ayer 106, such as silicon

covered b a
“f”Pnf’dl “’(eé'?‘i\’lfyd‘ Cfi" %’F%H%ﬁ‘rféé??%@%i ovey B infegrated sppetol and is

cotieRl BOR %gﬂayeﬂ %@'s@@ﬁ 5d GRLInYniGRB Qgﬂ)egn 1&61&3?1%1@0’[ 108, such as a
integrated circuit through a contact 'laye

C‘%FWSWF}“ coppech, ip @ﬁPfKCQﬂYéloé’@qCqu do Ihayietegrdt cirquitdlepugh & edntact layer
(¥ SHowne inter-level dielectric |ayer 104 and the cap

| ayer 106. The inter-level dielectric |ayer 104 and

t he AWK diclettde taver] 1|an depokil@ @eethe sntbsteas icddctit layer 104 and

mak ¢ val ue
thi |¢Hi5 kazn iq%t The; n?é? %%?e?@ elel:tgg?a}y%g @P wqhib‘/ ké{'ﬁlﬁ’\{%%géﬁ 110 are
Bfﬁn@llb/oumi(ardmethﬁccﬂwmmal ayRE-up amil I’lﬁeﬁé’btﬁd e};u'ast(ro) gzlqﬁ Klitra low-K
ss,tha e nmechanij ca an
RS 18y SR Bl Il il oo et dieloptio ) value of
le@5harl D, cﬁrthé Jmec}ﬁﬁﬁﬁﬂ%ﬂérﬁlﬁiﬂcMerﬂl’dQ{)DsfoﬂEIh@H% Gﬂhk: Yow- Rf di&kctric layer

e of t ter-level dielectric
I 1&%50@‘? t“éea ically ailion hgmically satise o @f Fl@y@tpr-lﬂﬂ dicttrsic layer 104,

1sde;ﬁisﬂ&£weﬁthw¢oﬁ[<&hér@&n@ yé‘r ghel ectric constants from
4.2 to 3.9 and are of erials such as silicon oxide

(Si ah o mge@{ch@teﬁsyp@f have dicldctmtcengtahEAB)m 4.2 to 3.9 and are of materials
S o e YRR SR e B ERE (rEDSy P Preieniss (BPSO
glasg.opts- 3Tl o8 @ei@m‘uahgtelamﬁiydfavmm&f del@trRULRstasts from 3.9 to 2.5
anfll HQT IOF%%QI’I&I? t &8 I?t hsy lfﬁx%%ztrl]aged lt'et%a%%h?log’t’; Ehcate (F¥g6g) ehydrogen
silsesquioxane (HSQ), bis-benzocyclobutene (BCB), tetramethylorthosilicate (TMOS),
octamethyleyclotetrasiloxane (OMCTS), hexamethyldisiloxane (HMDS), trimethylsilyl
borate (TMSB), diacetoxyditertiarybutosiloxane (DADBS), trimethylsilil phosphate (TMSP),
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si | sesqui oxane (HSQ, bis-benzocycl obutene (BCB),
tetranmethyl orthosilicate (TMOS)

oct armet hyl eycl ot etrasi | oxane (OMCTS),
hexamnet hyl di si | oxane (HVDS), trinmethylsilyl borate

el l\?ﬁB)ultradioa.c(ﬁa@@wa[a &6 a3 BLIRa 1 W ARNRE
tri hosyhaté@ TNBP) -4 ot The ult ] G @

silil
i |Sé*ig§ ?ﬁ?ﬂélﬂﬂéy@ et??ﬂyowa%lemf H’ﬂ)meﬂlém avagable as Teflon-AF
GOMEERAL i BELANiSn 5pd %&B%E
Eb Iytetra#luoroethy eg%n %%ﬁ%gﬁgﬁéﬁP ngg%n pide, silica
agroeqiafileng- mmgelan@dmsppmomn sie b sbo&m—,mepmbryed Mo materials may
ro ne oxi
s R SRR, R R Frbioinolls e Prien s as they
pafwa)mmmes oﬁEdltilveiWS&’tdmh(tho&i Higlteayolhitlg$Qe BRn WSA8waS diclectric
Mye[fbasﬂ% lgﬁ%rlc materials proposed in this
fvent o as as they present properties of

r eI alﬂu diethglos bartier lapard 18 heYethéokar 2 Bl rﬁéﬂilrlgye'i"i‘st @ep%lé]?e@ over the
om&K ielectric layer 110 as showed in

dighesrie et | Bt anddpe Pltrfllaw K @igtectisrlagr & 2, ané erédie the pattemed
viﬁnﬂ'treh@ﬁ/ Ghe UERERR %§1‘nte? @F&quﬁl ntlzﬂﬁ clL&%nanihleé(ﬁ)cli gc%gf of titanium

yer 110 and the ultra TowK d ectrlc
(E’ﬁ’dafitﬂgmdga)t%éa%%w aitrigel(Tah co eaedahydi iQOe 266N A'Ifhber of copper {Cu).

lelﬂ‘rllfl U PR b R Iz%@ryﬁrél grg'zf&g?@%rr rom{) ai)suc: nasl’[gh'{'aacrrm 15 used as

| ayer of titaniu
arqlufﬁrs;qglé)aﬂea 1) tkg@wped AbyntGrCBI&&ct- maeion 6Asdcﬂy!€éop®ﬁr is deposited on

tlgﬁﬁfzaf%{]m‘ }%Hier la%'r 1'1”1 A gﬁc&%&:gf 1!% 5 Ie%?%gsaé %‘Nll ? é}?{%}éé néeschamcal

es|i on pr ohot er’,
palisi eﬁlfabjlmhmg akmpllanarsuxffm befr@ed aRAMErcoMct RdErae ARG L ultra low-K

A R R L

ult IberIoEtRYHoalagh el C Ak -ifREDAKEE ﬁxlyerlﬁzopi@lcbﬁgrlsed of the inter-level
opl anar_surface between th

t abl i shi
dWﬁ?ﬁ%‘F&@ﬁﬁe@? “ﬁéli‘ea‘fapi%@r H¥%d the ultra | ow— K dielectric
| ayem tﬁé%msﬁ’rﬂ%hﬂ@ nlla‘?,}é"'té%hqeigéﬁrr{cﬁ' ov!/[ﬂ 8&1&@% hardness of the

adopting a schene to renove
heyl enask desiee (oaylevm Tokenit difficelt @ormmc dtuaz;@nhe IZﬂPl “ﬁhe hard mask

(P IR ﬁgy grésg&g g Inidnef Kln?a\f&lai s? L lcoerﬁé%tla Gerd Oa‘éFIS des;red alj)qunng the

the cap | n the exi’s
rqr@@ﬁlnmp@ggg t(lcn oterghnoem et Ha6 nmrmmoglldrgam@mg,ssua{ ad Beoncave

not sh dlffICU t
s&%ﬁ%\%ga B@L?J;cg of\ér E','&/ﬁ’s 1?“@%%%& Rohs Wgt imaig hqxisggpask (not
shospy €$fﬁht’1"ha dishglgesfsui(caﬁﬁte&ﬁdeahe efftild ﬁhldkﬁé'ﬁ@ |0‘3H@ ih@ABNRbt metal

vaI process,
R iR i A B oAl oot e ChIFCaen gt rsmere al of
thashl@wr: Gne&Ve hagUhARCROE ﬁﬁﬁ@ﬁt BkiigtelGted Q:'ircﬁ[ Q@i Ay BRvBlop high
result of extended pollshlng time inth g

freqgey shargygndiselam crophitallgingnferrges betweendagh ﬁeﬂm linke
ef f ggtihe/Sreldit GhBRDR ﬁlfe F&@ndeﬁﬁeﬁ%ﬁ]%ﬁ, Eﬁgllaslggu&l as the ultra

and reduce the electrical performance
lop#K digdectigPlapies dd 2nest the erpohanically aod/or theanidaily IseﬁterKypead)ﬂiEe low-K

dQ{@&H 14§09 QU eqrated circuit 1
‘devel o E ﬁ &f t?lgque%}l%ri}éag ﬁo rnp}sOr %ﬁ‘efai"é r!)‘f QL S %g'le I%Xter'le"ei
diglpetde iaememfie dbetnee degrindegthe highguneity ldpa@soen of the integrated circuit
101. The reduced polishing pressure and polishing time used for ultra low-K also reduces the

wear on the interconnect metal 116, which alleviates the dishing issue previously described.
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In the present invention, the presence of residual ULK
soft mask, such as the ultra lowK dielectric |ayer
112, or the nmechanically and/or chemcally softer type
of the lowK 30 dielectric |layer 110, or the

nmechabfefale ¥owdng/ me. eh ik Y P
i nter- Ieevegl c<)3I| el ectri CQH@r&H 1E 58&% %rh%lo 0dg Se%tmdlal Vhew of an

in{prgprneete fiyeh clack piapf dhe oﬂteglh@m mtoagr prvegdsiog r yitetn 100 in an
p hj ressure an I.shi t
4Bl SELLE O, DR AT 530 B SR ! oo
1yt @ﬁ@@ﬁﬂe@pimﬁalmtﬂﬂl@yel \MHE@h‘lcallaj/f&Viloat(HS))tH%@m@i S where the
[ evi ou escribed, .5 Refe nowto FIL.G 2,
IS, BBl R o uTE bt P S S s
demtterth@rmacbnﬂeayems shdcle 22198 168 Jubl a9 rsﬁtceﬁi rﬁﬂnﬁs YEIN). The

rocessi,n in.an embodi nent of
’E?fé%‘ﬁ?‘ ‘f‘#gﬁlimsoﬁm%%f the iigraevet diskestrisdester é%ﬂhwtn@mmﬁect 108
ahd@e i RY&Q0BED: loh &Y @i@lc&h@%elzpl% g«éﬁ/’ﬂ{ Bl Substa tially similar to
inter-level dielectric layer 104 (IL aving a FoWK

threeler ¢ didecgicdpissd P4.ds @Qﬁﬁsﬁéﬁv theerdapy éiy(slkl)Oél s around
3.0 Pre ﬁl%?ow-ﬁ‘@mﬁ@tﬁk'l er ig@%sdeggﬁqt;h %H%Ae iélrda el_zeg(gnc layer 110,

depi cts the interconnect e cap
whoeh the ulsi lgvedndigliestriy biger( ISQJ\&Jch ThdOSP ot a‘:tD!Fp rh6££ ﬁlele&ﬁe konstant

(I%)ﬁcg léﬁttlga?xgogﬁﬁua?tto %Bg’r hcrlklcrl\ f“{hﬁ; fg%eplg}r%b)évr tl%;]@)f?f(}\k.z jo in the
ragige b£H0r fod 0D@ e with 0 tah@v ihignéss |0®%G<ASWH€$&1@E%V@JH dielectric layer

er-level dielectric |ayer 104, is
I?e 8sﬁ%ttut85 3nb{i‘ﬁ<e 88‘% m?%y&‘t 1 frgter 1 a“Fﬁ*@““iﬂcﬁ rbpth giigdkanically and
ddmﬁhﬂgtrlc | ayer 112 is deposited on the | ow K
dielectric |layer 110 wherein the ultra | ow K
di el'&¢ETPe qogfy i FIG.23, bgich ssshansre gertial goss-segtional view of the
ehir@In@ed Ndyer SAASI@NbE Fl(d<)2 af
mTrr1e nt hi n )%T Imof the ultra arlo%a?Kp{?P%Fe@{eriﬁg@ Cmtsg %Egnal view
depicty fhe fipferconngpigayes Ftagio @02 pvirgOigeer pativimed aph @tdlai‘ glepireparatlon for
g@;g €55n.0 he 4l glec | a
m é(?gnst rll t{ll% gg&;@&_@é Et dg Rlﬁo%‘%\’\ﬁl? ﬁgp a?ntar {,66, ?he lon?ﬁ dielecttic
laﬁfﬁdﬂ Bomd thesulire b tdel muﬂayﬁr ¢ &2.Ihisenchinglfro@hesieagihk Yonnection

pﬁ?foegﬁé{n{gg oW, &8s EJr%rth therein is shown a parti al

&
> et onal PV WO SRECI Nt er connect | ayer stack

202 Thef Solﬁleﬁch@mcalnpmpereésc bf mﬁ@@&ﬁslowTKedIB@éthb Ahyer 112 allow a
e i nt er connect

.t | Vi depi ¢t
R GBS P et R Rt hebon o 0 e v
diﬁie@ﬁaﬂe@bt O1o fing theteh pdRRAS IThé @bhsisfit Qﬁﬁ&ﬁignig fifed because the
hrou h the cap | ayer 106, the

bk i ggg? Yoy &f i fasifidharils wrdeddng fowe ILD, such as the low-
K dlicddcaed labér 1“@)’1%&10%&1% aumb%ﬂﬂﬁ%mf ng &E@g@‘? ?o%e&?suh%%ard mask

connection pat t he i nt er Connect rofurt
tehgpinay: (s Fho e t@ohaffé magh elehesat apﬂ@mn‘aﬁeeharoﬂletdnéerlymg low-K

1LY, bdcht o 1K R BleREGL] Alh9 3L 3k &
opom r?g tob% ? gr n%t?g l%e{ aléﬁgﬁh esu Q’ ?rbwe ang o t%ethard mask
(nefj sbp ek thatonakay elrbsdqhzntanohetslmg tﬂlﬁ'WuK. Tigk @ i K Qlidl @yrd layer 112
ha%gnp etgﬁ' Hbg %gltllgle toqh cf?arlylgge ?ow lli]f) Sals %ﬁeelgxtmlg gl%?ect?l% Iayer 110.
As a result, the etched opening has no overhang issue and is completely open for ease of

further processing.
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25 ultra low K dielectric layer 112 etches faster than
the underlying low K I LD, such as the low K
dielectric layer 110, renoving any possibility of an
overhang In the existing hard nask t echnol ogy (not

sho hes. rat e t.han
und\éwf% y| n Inovv-t% ﬁ?{kl; e[LSeﬁrgl 3 S Pﬁe gvﬁi% qUeT e Ornlalc W of the
ineyenndd ByerBhek 263w F1GBY ibe sc&ﬂ sy rdhmgioﬁfprdchﬁ; e phrtial cross-

sk .not. sho t hat makes su uent
SR UiPP aoRR MY inhetSngty Ear Shae f i B b B paicr layer
402 Rbedited al & thd BirkRE of thetdpnitpder hyd Rehch@Vdictiy-i3, the WiBrconnect
as the |Low K dielectric layer 110. @As a rgesult, the

8 Kasdi Hpsion prgrierdeyen d0%way ﬁcaﬁ@tUFes%Uélﬂah%@O.% layerfiTdpeily covered
5y%%m0fQbo@ﬁﬁ&wﬁgfuﬁﬂékbgf processing. 6 Referring now
4, therein is shown a partial cross-sectiona
VI ewhé)fhetehiétmg bareé megniveloldgaert sowienxorhang mey Gistdetween the
t
RO R (P L ler R RRIEL! SRR PEBISEK: dlofP By Aty hQRBositon of
tﬁé) Bitfusion hgrikakdya 4@2 fof:cumes netyatifficelt irl thy event 40éh overhang. Secondary

pr? OSI ted(r]c%\lﬁfr(g Fh%%lgtlﬂ%ava? Hf fgl’ef:@‘ﬁ%‘g? Q)grr%égayeﬁ-hgg caused by the
(ﬂdeﬂi‘ah@ (0 shatvh). elif thiayiedue 40 hofBytdeaegt !;dblslthﬁlaarprédékdiﬂgﬂhssues and

200 _A l.ayer Ti Ta cqvered by _a 500 -

rlelgg)él}ty 6%5}1@0%@){9?“(’@?})%3 Ush 0? ﬁlga %l;(rp é?‘?’ﬂ% d}?laqcalcnlﬁgqg 112 alleviates the
Gv%ﬂiaﬂ@{n@g%o(\ﬂﬁpfssxfehmﬂmgxmﬂ& QGRS Bgth%}{ramﬂvﬁi df‘éf%t:l?{’@ er’éf}/er 112 and
the nmask | ayer and the underlg | LD, such as

ol KR raet hyer | 18yadlows the dimcbadhepion of fgriision; inaéncr layer 402,
Wit fid@BnRaEEdnBEry R E8Eke#02 beconmes very difficult in
the event of an overhang. Secondary 10 processing is
r equiReégringonéw|tp KlRe Svdhateinris tshewnliaf purgilosrodpsascetiopnl view of the
1&1%)’0%511&%9 gaﬁ/&aé@ dZ(Qy 0 E‘L?G » VSfJ] gl (:1 0t31t1%px \A@c)ess lehe art1a1 Cross-
I ssue dresse sdbsta 45 ng i's S
actd}nalr\ed:w atpidts the lllltSISQIlB’&CtViﬂj(dr siecism hzﬁihng hlaé en oftertdn@ect metal 502,
d el c . layer 112 IIeV| t
SOLIR s isPo-SrE b T QuBEh i el 208 i f¥ieugeg pmetal 502
fohies afdt cflébtﬂi@‘il\/cdﬁfﬂbt&ih&hfdh@lﬁ? tHeadi 6sidrl BardiBel layérhan2l @Whiinterconnect
@Jelgétric Ia¥qr 1%0 all ows the direct adhesion of the
B YA e 1 8yer 402, 15 without additiona

Secomdadyopition 85 BRSntefRBMREN hBE@ SWLLRs BlsGlid RihediieIAhB diffusion
is.shown a partial cross-sectional view of

t he
haﬁ%eé#ad@iﬁpéc\fﬁhoawld%irh@ﬁ hongmasks ecimadpgm(noy ahoanh@f» aipk of voids in
tﬁ@B&%s&b@%fﬁﬁ@ﬁﬁééonn@&%@ﬁr502‘3‘43 a@@ézagg%ﬁgvg %mﬁ% process

icts the interconnect |ayer
¢ K%ﬁ@bﬁﬁé@ﬁﬁﬁétﬁﬁmsoz such as copper, dep05|ted on

the %’e&%ﬁ&}/ btgrlfibe% tﬁ‘%{'gxh s%o The arn% Er%gsn:ieﬁt%nal view of an

net a ornms and el ectrica CO nectil on rough
ibtegragtil f fingsit gmodeaging systd:mly(é)ﬂ 40 2nt dtctireve Mbmm&neef the present

h 120. The d t
0 DSk X s SR B R B iy by

iheRostetf tH&kIB02 and the diffusion barrier layer 402 polished down to a flat, electrically
isolated contact surrounded by and coplanar with the low-K dielectric layer 110. The CMP
utilizes a polishing pad (not shown) and a slurry (not shown), containing an abrasive material,

to polish the surface down to a smooth flat finish.
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barrier |layer 402 without voids. In the hard mask
technol ogy (not shown) the risk of voids in the

deposition of the interconnect nmetal 502 is possible

and may lead to further process 25 difficulties and

o Bk hAHER PSR 6y By R TR or i,
alhbegrshdrea dhbmﬁ:ui-mecﬂiameﬁsmh@mng)(émh v 0ia, thzkrntkﬁnemstmg hard mask

al ternative dinment 0 e i.nventi.on.
Bl loaes (HB BT Bk VBT B & RGBS hard mask laye
@uf {86A), eAZ kO homBhaldy 60 BRondsnH 8 HEINECHred¥B A Omuﬁ&%cr square
the diffusion barrier |ayer 402 polished down to

inphytpsi) evlalerths edrgtipn 9hthe I%@féamefcknths@itrasiewﬁ% éw&e@cwcr 112, can
@ﬁ@n&ﬁa!nmsewde af fie ﬁbﬂéfﬁdé ﬁiiés‘é‘ur% %Yb'égpsl FHhELe 3&%&3 J?@ocess time

util'i zes 0|S|ngpa
qtmd@wyrﬂsmy for MiPredvgesthe amuasmcm@f damm talthe underlying ILD, such

tH: %Lv Wg cel?)%r q?ﬁﬁmT Oda%a%%ﬂ?? &lbe \H%{‘lg ritﬁh sucﬁ Wﬁe low-K

er nec anlca properties
dibled:te'cﬂayiex:ll(ayley nﬂcllﬁi,e qnické'—hrﬁthe]sﬁructaiel owlaae S&@ﬂ@h@r surface dishing,
Chﬁmf - nmech &g % % yclethanthe
BRY &% Oﬁa‘“ﬁéfa"‘cﬁﬁ%fé‘r %85%8?‘8‘3P On gt s hown) . A
t ypi Qﬁl|theCM?stmgQGzﬁS&xa§1©EcchMog’ye@blcﬁhoﬁ}.m:) othe tighdmadad hﬁf&ﬁé@s of the
not shown can_take nomnally 60, seconds at

‘? RSN ‘%bﬁf R §1éqwrl)% gy vepke thsbiispis topf@m%m thy M@p;The fard mask
@Bﬁétﬁ)wny\’?@pl& erfth8 H@LURL BT sd Mecddhfers Q:Erﬁodl'ﬂ?skdcsfr&ie)]})unng the

ultra lowK dielectric layer 112, can take nom nal
rpmowd cupess dhe diHercpeptshrll S ewy daciop aodr@hlpsu suclfipe a concave
é'u?gé@éﬂa&@tehﬁloo&o&gﬁén L e{rﬁesultq‘%f EtdnQWY pd'iﬁﬁrﬁ kighefi 'Ehet}ﬁ?d mask {not

reduces the occurrence of danage t e un
SIhIQDn) §M?n Thaéismhe igseseak rddusk et foe@tl‘haline:knem of thﬂmaerconnect metal

gﬂr%% %lelé&%%r@#oﬂgancel‘: Qf th% é)gor}:eéass E{ft tﬂflze %W\r@‘% not remove all of

r | C ayer Cr aCks
the highérf ealue‘,hﬂ‘rﬂ acek ot sito&lm&,ﬁhe mtepfataiecidiis mﬁ)]r;_gf FIGLQ, may develop

r. a conbi nation
P PaBRad B RO ARG Pleiro ooy o
lShOVVl]ﬁ ihetﬂﬂ@eﬂri]tﬁﬁ:\?b;iﬁd)rﬁ ahe xhﬁdhdxﬁl?ﬁ?n??hd:ﬁiﬁl sdtsmfegls df&ﬁdﬂULK soft mask,
er not (0] el | I CU O renopv
63/ i2h e e %Wp %ﬁga%a avsiedi altowist costmbRih Terral %%@tﬁtl%tra low-K

BelBitAH BFed 17RTRE feﬁheedﬁ:%h!;}ﬁl%% FRfRIE o IRYRimk For ultra low-K film
desired. EUrlng the renoval process, the 1nterconnect

pedugny AhoyKpard ey dho fnterceiingdi rﬁ@tai 8Q% hvla@h alleinesathe dighing issue
ptfibageishagcteristic, or erosion as a result of
exfengﬁ% poflshlng time in the hard mask (not shown)
CVP. Refeerinti sow rig FI6s Je thaeinriedheen tahBowefdhet taf\ve integrated circuit
' f ct.11e nd reduce
eSS 1 bR ERO0SE T s B Wil Bgom 100, in
adwéametvlmemmoakﬂean thd prescht @héﬂtxof{. Ve syseda 00l 1rrﬂiﬁlles providing

W0 e |n rated [ t.101, of FIG
ARl Bl i P BB ok enfamat pd bfamagsd g over the
1hﬂé§ﬁa%d&ﬁ‘&n€1ﬂ@&%dkmﬁ&app%é dlowhie dRIRERNkyel BYE Md ifRdrconnect layer
t he nmechani cal. and chem cal softness of the ULK soft
1ﬁ§5l1kock 706; applying an ultra low-K dielectric layer over the low-K dlelectnc layer in a
block 708; forming an opening through the ultra low-K dielectric layer and the low-K

dielectric layer to the interconnect layer in a block 710; depositing an interconnect metal in
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such as the ultra lowK dielectric layer 112, allows
conplete renoval of the ultra lowK dielectric |ayer
112. The reduced polishing pressure and polishing tinme
for ultra lowK film also reduces the wear on the

i nt er connec 502, which all.eviates the dishing

S SELSAERET boflE 7P B8 ShenfistmoBm abliing hodMeBOwe metal and
tRe ultlaésveiknditlsctabpver ia ablew7ehart of an integrated

circuit rocessi ng, system 700 for the manufacture of .
the | ﬁﬁ@@@é{‘% & KP%W{ togpdRiEaslins e dytegrated £enit pracessing system in
REEHoIRAGE M Pre@ilt RIQRRL B BE b ReroRbEs eNt

invention. The system 700 includes providing a

subst r ak-e Praidineg whstrat kayinetaadntegratedicireuitn(BAGbl ock 702;

form ng, ap,| ﬁE i [ nt.egr.at ed.. e
circui tgz i gogﬁ%%?%gﬂm;g ; C‘ggé{ 5?"?1’%%%6 fno%‘%%?re gé?cﬁﬁldéng providing
| ayer oveen inkrconn¢ct mitbimntbe intdramesct B@ei. (F16. bl ock 706;

appl yi nultra | K dielectric_.|layer over, the

Tow K el BRYPEE TSRS 15 ek e G s RO 2

openi ngt.t Applyigh dchaltl towak] Geteliridi iey@Cdvet Ghd dURK aRfctric layer
the lowK dielectrjc la erg%o the I nterconnect |ayer

in a bl oclHie: Pfa‘é‘Bkﬁ’giaﬁoﬁfgm PRPERERTBE pltiadewiK figlecigic Tayer.
the openi gggim a bl ock 712; and chem cal - mechani cal

polishing the interconnect nmetal and the ultra | owK
di el ect¥i EotFmggen ppenipghiheuieh theultp dogyrke dicksctrigdpgr |and ghe low-K

met hod t og0RAME AGkHEE teNfice G0 nEluli G Yol ing in the
processind systgﬁ%in an gﬁ%&ﬁ%&%&?g%?hgﬁg%%?gégﬂfmemng’nthc
i nvent i oncapilayepdFKorred as follows: 5 1. Providing a
substrgte j,nQ - ' circuit. (FI 1) 2. .
Form e ah i iRl b LSBT o E sh S ool Conthy & commection o
circuit ithelineiomgepnathidiheinteramnedtteie GRAIGRE) andi t hi n

t he i ntergconnect | ayer -|.G 3, lying.a | ow

di ol eot) | & nggaé?neg@%vcae Wéﬁ?ﬁlﬂgel]*%dﬁﬁ‘fé@ggﬁ%w?%‘ apgh) teg ‘@*)a low-K
4. Appl yi digleattic Lyt farth@Wolkpdice f@Gig Lsthuddes sub& (I &s)
lowK.dielectric layer 10 includes providing a soft )
sk B BIRLio Bred e g infear A GIRUAPOPEERE PYs gy geefescribed in the

pkdsbif® invontidn, fEAesEnRdaBthcRRENINGeviddl RGNl WHit! Aalli @K device

dielectric layer and the low K dielectric layer to
maferelintle pedersiseto map&cturaicl udes forning an opening in

the 1:6aPhdeAViREovelddtEt tfh) rlésgntQHveQﬁ&pﬁliug haﬁgm}n@;o%% :&%ﬁ&?gt

metal in the opening provides formng a connec
t he Antaspesdohdlet paspanhiimventien isnthet it ondieet tdpagrephy §UehGs dishing,

ARl PO TRPRLSE B ST g gsion of e
stilmy@renfoettHeyerconpri ses fornmng a structure surface.

(Fl GAngt)ner aspect is that the present invention reduces potential damage to the low-K
ILD  surrounding the interconnect structures, while preserving the high frequency
performance of the electrical device.

Yet another aspect is that the present invention simplifies the manufacturing process
and removes previous technology restrictions that impacted both the time required to
manufacture and the reliability of the electrical devices. By replacing the hard mask of the
current technology with the ULK soft mask of the present invention, several process steps are

climinated, such as the repair of the seed metal void under the overhang from the etch process
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It has been discovered that the integrated circuit

processi ng system as described in the 20 present

i nvention, represents an increase in device

performance while making the device nore reliable and

aff @ &e&iintiQu:TRBH {@Qgﬁt%me{%ttto g5 RGN ¢ %esrﬁgs\f(elgfeg R}t:]t%gn }ntc]ffi"connect

present i nvention us has nunerous aspects. aspec

lgykerst Hlee proesseistalsionmesln moonrobest bl atimirtatingduedsitgahognamnyf cracks

. h i=shing, erosion, |low K ILD thinning and

“?x%r%il%“?%oﬁjﬁm leviating the difficulties in fabrication

of t et andthes itygeguienpedadf tk pkay@isenOiNRR iB%PRGLy duports and

t hat tag resent inveption. reduces potential damage to

STREET JliE KIS JE 0B dFHENEREo Tt EERHHEC Systems, and increasing

pelfrdhey. €s, while preserving the high frequency

performance of the electrical_ device. Yet another

aspechese end wier vplalhe asepts of e prepash inventpini ¢anseguently further the

SR RGERbREY B £ 68SThe R RDY,  enoves previous

technol ogy restrictions that 1npacted both the tine

r equilhrusditthes bagn distensradr thatdhelintdgetadadiicaib procesyingfsydtére method and
' ' - L aci t hard mask of the .

B P LAY BES R bR AR RRle FRTHE! ant Wit

splnesntaphinlignt acnfingeudrapecprfocess! sdoepsy,ateh as 90nm and smaller,

.elimnpated, suc s.the . repair. of the seed netal void
i S BP RGO P & S St ie o Lhe 6olihe; pgossses and
calfiguiationd Qfe Qfralgh@orvatyi Fosreftctiv GROBYBcad EhY Neersatile and
sk Iayﬁé,be ween i nterconnect |ayers. The process . )
X G dBPIBICR'CH Y ISEPTHY KEPFRitsrhbeipg e And axpibinigadily suited
fdrhafiaBmuNindodcoRrAlIBy miafuthdd§rid OMfrelSrakddhirc R tdeBRAL ﬁl‘ﬁ?/ compatible
I mportant aspect of ‘the present invention is that It
withlcompnijorgl paBHeduigProgssseand tedwolories.hi st ori cal trend
of r i 0P lidsE bOG# LA Bde, it i
pert et RS has el A pllelin TR AR s ARG, i i
tpbe yedurstpadyGat mary esléamsatigee mddjfidatiotshend viratiost ailkbohpparent to
Y . (P t he next. J.evel. Thus, .i.t .
aRE ST b R Thrck SR A ab Bl Rt i mtended o
epbecedbiut aBysdtors, metdifadtiangandsQriappamaichaldfvithidghe scope of the

. sent.invention furnish inportant and heretofore .
RS S a0y HfsS ot iR Bt hegs seumpanying
dfauirgss iattalbe as@peicd id & illasthkive @ROMAIY tinSsak. as 90nm

and smaller, integrated circuit manufacturing with

| ow-K dielectric. The resulting processes and
configurations are straightforward, cost-effective,
unconplicated, highly versatile and effective, can be

i mpl enment ed by adapti ng known technol ogi es, and are

thus readily suited 15 for efficiently and

econom cal ly manufacturing integrated circuit devices
fully conpatible

10
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wi th conventional manufacturing processes and

technol ogies. Wiile the invention has been descri bed

in conjunction with a specific best node, it is to be

understood that many alternatives, nodifications, and
I afyl: W || be apparent to those skilled in the

\)gf;i‘z[t 1%51%85% of the aforegoing description.

Accol di nghw integrated cireuitenebeshirtgsy@0mentnpagez:al | such

al terpatives ifications d. variations which fall

Wi t hipEOVH%neg asgcugspéaq%%avﬂgean l?tﬁ%ff‘%gé?ﬁc% ‘ains. All matters

hi t hésrtodgananeebndet hrhesahdin@erahioomuitn t he

acco nyi n ings, are to be interpreted in an

il ugﬁ)@&tvlsego‘ﬁg%ﬁ%%ﬁg? lapriavRghe Yenngd laprat i s

cl ai apslyihg an hitra Ay KNiQBEAE BFerCdvet thi lovRKQAGASRIIDyGY St em
conprising: providing a substrate having an

i nt e§rraMREGRCORCRIRE thronBy the ihradawithdiglastieraxer andiherowKedielectric

the int egfa?&r%’t}féiiﬁtgﬂébﬁﬁecﬁaf&-p' ying a lowK dielectric
| ayer over the interconnect 1ayer; applying an ultra

| ow Kempisiing en integcdnage meta) r the hpertignvad di el ectric
| ayery .. f-0nm | hrough the ultra | K . .
e LA A AR A% R D L g s

the interkganect | ayer; depositing an interconnect

nmetal in the opening; and 10 chem cal - mechani cal

pol i 8hi ngThdeystent ey clainrecih diEmal fattedr thepddidg prol@ingka diffusion
diel ectri I r. .2.. IThe syste s.clained in claiml
ot ek s RS bRGe RSt Y b omrecbuiel or

| ayer, between the |gw K dielectyic | ayer. and the

i nt e?'conn S SHettafs 8%’.1“6‘%% € ‘thl‘ﬁ?‘ﬁ@“’c?%’is?fﬁ% theninferegnpget metal

cdmphes eiein@Rbinfbi Mgaltih CoplstehaRARALKa BRtIAUIcledBic layer.
conprises the interconnect netal is coplanar with the

ultra | owric gisehesd Elhithellal @Iaim4 fubh@r SidrRMaaToGhiRk WG layer
in cl @:qu I fcrrt her conprising providing a cap |ayer

bpRteiR B 1HE fielfetre lvenaad the iatercqprget B t he

i nterconnect layer. 5. The systemas clainmed in claim

1 wher ei n! Fol¥PEHi fycleined ki oh wbereinnrolighing gisnipicroggrect metal

cbfifrided HRIRORPREE AREAL cdptarnaPRIRAR oK flekhg, QW K
dielectric layer. 20 6. An integrated circuit

P g B R s o e or connect
| ay eProgidéng a sbstiapn hagingee éntegratedipircitne | udi ng provi di ng
an .{"d?ﬁﬁ{gcﬁl{‘ﬂﬁ&{zoﬁﬁe&hfayert g%eer i s %8&91‘3& Cc'irf:llli?Xt?crItiding providing an
interconnect within the interconnect layer;
applying a low-K dielectric layer over the interconnect layer;
applying an ultra low-K dielectric layer over the low-K dielectric layer includes
providing a soft mask comprised of the ultra low-K dielectric layer;
forming an opening through the ultra low-K dielectric layer and the low-K dielectric
layer to the interconnect layer includes forming an opening in a cap layer;
depositing interconnect metal in the opening to form a connection to the interconnect
within the interconnect layer; and
chemical-mechanical polishing the interconnect metal and the ultra low-K dielectric

layer.

[l
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applying a lowK dielectric |ayer over the

i nterconnect |ayer; 25 applying an ultra | owK

di el ectric layer over the lowK dielectric |ayer

i ncludes providing a soft mask conprised of the ultra
low K dielectric |layer; form.ng an opening, through the

ultré | owtlie BistPest Fimaddp elaimnt friher posyprieing wpwiging; ¢ diffusion

bh@¥eNaykeP hbthRed MLIHORN@Elkcth8YBfer iaRE M 8Fert MBIt NEet@BNwherein the
opening in a cap layer; depositing interconnect netal

diffusiondanise iy pigforres 4 rmsrdo theanerceinesl redalt he
interconnect 30 within the interconnect |ayer; and
chenbcal - HecHaieical clpvled Shickgmtthwherpingrodighing dte intsregnnect metal

. i el L Co (- .
Cgl)glgﬂée@ Qhéjlirft{r@orlngg' r{éﬁtgi'cﬁa(?)gagﬁrcwnh Y€ Ltira Iowrlgid-rll-tggcmc layer and a

temas claine further conpri
dpfwiondiengr Byehi f f usi on  barrier |ayer between the | owK
dielectric layer and the interconnect netal wherein
the 9di f fTisd gntcbaay ¢leimel dy etaithdr fsther ampriseg providing a cap layer

og PR S Bk o ST E T BL AP s sfon
nxgidPri ses the interconnect netal is coplanar with the
ultra lowK dielectric layer and a diffusion barrier

| ayetQ. 9. THheseushethiaidah alamcb vhersinadolising thet idRFconnect metal
conprising providing a cap | ayer between the | owK

cgBlis s %tqrw@?ct R o e %@nﬁ%iqwﬁag}@kc%ﬁ dxst gnd the ultra
160K GaRcth@W@kr ik fenfvbd.con  nitride. 10 10. The system

as claimed in claim6 wherein polishing the

I nt ef conngg intémRitad cir GQPFRICLRBS s?ﬁﬁn bRhsis@anect netal
is coplanar with the low K dielectric |layer and the

ul t r AUl ke dR@reistestatedicgdl s renoved. 11. An
| nt egl At ednhLd Gt ol A SRS SYRkem conprising:  a

substrate rl)law ng an integrated circuit; 15 an

i nt ep bonkalteledtry/ayerayplicdtoer theintsgecanend lage cuit ; a

| ow ' r: L€ e. Jinterconnect

| ayer: G L RleBPLiab HF L R B R

t he hrowpddingi fetnegitini tbe hbpdow-kadickpeinilngr hotdngediiby ojidneng, aligned

al i gned” it HTRES Bl S Sre Bl orRbio gh alehed with the

second opiariddgnecBRglerdlaligpethiw dpnihfieind 20 i nt er connect
| ayer having a third openi nﬁ%éé)and an i nterconnect

met af" HEPHERERATH FPIED ENAGPeR e Praretss (iihihet igreonnect metal
i nt er conng@et ndRtiRlse 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 1 wherein the interconnect metal is polished

to be coplanar with the ultra low-K dielectric layer.

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

low-K dielectric layer and the interconnect layer.

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

to be coplanar with the low-X dielectric layer.

12
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15

does not diffuse into the lowK dielectric |ayer. 12.
The systemas clainmed in claim 1l further conprising a
di ffusion barrier layer between the lowK dielectric

| ayer and the interconnect netal. 25 13. The system as
clained i ' erconnect netal is
pol i sqﬁed %P %L)%teemc%s]ﬁkgﬁgé %vﬁl%lé?q? hﬂé#hﬁrf AP K

di el eanumamoﬂraytevithxdme iﬁ'fhteozﬁyasttlemr as claimed in claiml

| further co r|3| bet enthe | ow K
i ef dcpRreSk aymahae FrafR i Ekebnpget ¢ P&yer. 15. The
syst enapfayél ki@ dnbperih@iia | 1 wherein the
interconnect netal i1s polished 30 to be coplanar with

the I0GPIREHIB BEFFPL (PayBiFrconrey guetathands i éppragnncct within the
clai med i fheGhdinMilayler.f urther conprises: an

interconnect within the interconnect |ayer; a soft

mask 160N rh e 8ich ad dBmil ﬁadrnof’g'tlfmﬁéredo I‘lgihff; ldﬁ%@fon baffier layer
cap layer having an openin and a connectio

Issveoadhe tomeKdilentiiolamercand mtermeqtheetatlmlwmmﬁwehfﬁlsmn barrier
- s tberict LAY GRARSGLLLAYET - L7 The system as

ai med ino el aim fer corrpr|S|ngad|ffu5|on
barrigr | e e.Law tric nd
the i ﬁt er 2’)3%5 Ste& Iﬁ’e@%ﬁm%e?%%n (ﬁggergmet %lsrflte x a?ﬂegz‘nl is coplanar
Widly e uftarios-Kadiblactric éayet. 0 t he i nterconnect netal. 10
18. The systemas clained in claim 16 wherein the
i nt erl@onn@bt¢ syyetrads dldmedpl dxiar16 fakthdr dolw@risthg & aap Bayér%etween the

dielectric |layer., 19.. The s clalnedl

0% ot LSopid heniREaioe 158 Nefbdi trelomeies siticon
dir@kectric | ayer and the i nt erconnect | ayer wherein

the cap layer includes silicon nitride. 15 20. The

syst em asTht gistRasl daigle@inRdith WIRhEER thdBicddhedE BRAE & coplanar
| an wtith the |low K dielectric |ayer,

‘W% s Or\” Frﬁéﬁiﬂﬁf% y9rovgrein e udiea bopveK (digjestric layer isrpmeed.
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