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i nterconnecting the various levels of wiring with
contact or via openings. The first or |owest |evel of

i nt erconnecg @Kr Uﬁﬁ\/\%) 'Aﬁﬁé'lNVfE gias a first step
a

in the process secon or overlying
| evel of interconnect "Aires i s deposited over the

ev The first |level of interconnect wires is

() té‘ﬁfd&fl I%l"ﬁnb"é‘nt act with active regions in a

SEid ﬁ@&gibﬁtrélﬁte'é‘ttpﬁferf%r?caﬁ% of fitdpphted i M ted to such

contact. The first |evel of interconnect can for
circuitj ¢deyvicenc endhinzwe lpartiqulahnttact nwithdd af comting taopattdmatfor conductive
. | eads .t o,0t her ewcsth for art
intereqgfiegt 1L R EBF aBT U0 oo TRYBRG vaonGisine i Fagate layer of
photor8di§ 618 eszﬁ&d@aaaqn&&mmﬂs& WE B of $HOE-hoM el dl 8dtSc flatdial.

are filled wwth netal where the openi ngs between the
(2) tﬂ@scrlm}@fr@ffhﬁ@ﬂprﬁefd up W|th and match contact points

tRQ?o atlglg) Bps g{lco cto?ln e atgé cp‘c:‘ﬁl?s lines.

F evi ous use ormnulti-levels of

it is c&mmm@ra@&bytotfbﬁntlﬁt@:i‘tﬁbhﬁm mdtalf iifies btrudteesrionth hiv@ber of different
interconnect level nmetal in a first plane faollowed b
levels pithin thg stradursaad igteregunestiag ther varioue keyvsherd ciripg mathjcqniget or via
Openm?econd pl ane. This structure typically starts with the
urface of a semnmi conductor substrate into which
dClid f1at delomestsled\od ilhemnnmerceazﬁmsi is tipraly fdrard as mtfast step in the

e attern of terco ct lines of the fir
procesmaﬁ wﬁ1g: zg Hﬁyve 13 efyé: Qb MEFSOEC Fiep ésygeposned over the
first lefl@posi t ed over the surface of the substrate or a |ayer

of oxide may, first. have been forned on the surface

ofha fisst demsh OF attercomidcewitehas typenlly inntamtachivgth adtiee regions in a

semicf G GE SipsBei b e SEHETT BRE R b EEt Bl Fffonnect can
for instance also be in contact with a conductor that leads to other devices that form part of a
larger, multi-chip structure. The two levels of metal wires are connected by openings between
the two layers that are filled with metal where the openings between the two layers are lined
up with and match contact points in one or both of the levels of metal lines.

Previously used techniques to form multi-levels of wiring apply the technique of first

forming the interconnect level metal in a first plane followed by forming the overlying level



needs to be defined. This is done using conventiona
phot ol i t hogr aphi ¢ techni ques whereby the openings are
made (in the layer) above the points that need to be
contacted in the substrate. The openi ngs, once
of intereempetdyireray abgcorichpldney Tihis blayavrs typicalhy etaitalwithothe surface of a

. hance tal. . adhesion (to the sidewalls,of the
sem1co§1{p21é1§t|%ﬁ%1}bf§§?tﬁént8 Ivﬂgaf %‘%é’le ,(de%llgeﬁ Vﬁlbg%?ﬁe?tﬁﬁi'f fusi on of
Meheesur ks intd Rhechahd Eﬁﬁ@ﬂbf lgersotiett [@fe8 of heSHBSRMNES formed may
processi ng steps, the barrier layer. The final phase
also b an gnsalatip dpvendenasited oyavibe swface i ehaaieate of iarlexsr of oxide may
first hiv@ teleh o J t%@tsﬁgaceo&etﬂé rs]tgc?‘str\ﬁgt hAH%t tﬁ% 1a8/tex QIIF]tC a%7lvllli¥h the pattern
al'urnnium tungsten or copper, dependent ‘on’t
of intepamhéedtinigaviresapipltdo batcrredanas bdea de@ged, tReritdréordeting pattern itself
restrictions that are inposed by such paraneters as
needs jo bedefigedirihys 1sdope uping genvsngpnal Rhotohterighicrtesfuqusy whereby the
. i . t . i
e MNP FHCA, W 1 eSSBS
| Elyeeppenafgsmencd ceated pmay dpeliteeldwith lagss efiniadriay té Rahance metal
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results in the consu tion o ar.ge armunts 0_
cHenfigall phashan cepating éhafietd lee! piionistdonhenyrlaphiic to fill the created

. ex ure of . the.interconnect pattern and.to th .
openinB AR bl il HE R E) e BALEE Dl perenigll amyfpe particular
applicajopl dnddhe E¥RirtMchidiand GOStSEIRE it a8 ihHREU 6@IsGeh pdt8meters as line

... cost of creating_ conductive interconnect patterns
width, aspgct Ftieofitee ppeaing sequined phangityi of thesurdacg ofthendsgosited metal and
t n LA :whi - ' sian .
otvrs! SL08L LR Elna 0L 52 HENE 810 s oy i
essentidile trechmiesarhor ast Highlighsed @t itertiref laydief taadueidctfy wires.
i nt qr.connect s. furt htglr8 prgsent_ s additional chall enges )
i&PR KagcPruttignalonehgfuak eiedeng Fndpetdrmietareonned pafiers typically

resultstif %@&in@ﬁght%n Gpﬁhqurﬂa{ﬂté)ﬁf %{en%iﬂags {hgy(‘%xlgsrgfafeldecs tpil[)&)lithographic

mat er 1 al ring the renova

exposysh of dhe sitstcommesk pattdrerantite thetReactovenkat Epainge@®IEhagocess that is
ric., A further

been. .t sferred to the |owk dielec ,
thereby agRlisshn PLE 10 dBiSn QB HOrA i gRhCICAR e cifisk o FbiRer panductive
intercodfied® pa&ib teoRfinlelNE in@¥RRS HoBe b T hd BAUWMRY AhRADLY in which

of the applied RTE. The invention addresses these

more sggigepl desiganedpreovantiese froposethe use of a diel ectric

terial .into which an i.nterconpnect pattern ca e .
P Aol 8 0L TN S PREHGEOREE Igh BBy G B conductive
interco@X @S i B ePhes @iLaidsidnabeiallehles R tHRIYréatBn 29 Coi{Btive interconnects,

(Sheltuat et ale), 5,334,488 (Shipley, Jr.) and
such agthgppteigl cordgmmation ef the) loy-ky distacirisemptsaiab dusingfthe removal of the

cron R0 N6uC LB LASCLDLLALES S50 o AGRES: 0 e v

dielecttieak ieshek pratilerg iapresaitad by databgigoahpoi--didédti€as a result of long
dielectric (PAD). SUVMARY OF THE | NVENTI ON A pri nci pal
eXpOsuEHiiREs egrire ag prst of thg aprlicdRIEs t o provide a et hod of

criRahi ddioh AH&GREBREL co Sha$rdidls HPES BObs £ §IWIE material

the creation o%%an overlying pﬁ’ot oresi st exposure
into whighlan interconnect pattern can be directly exposed without the use of an overlying

exposure photoresist mask.
US Patents 6,506,979 (Shelnut et al.), 5,334,488 (Shipley, Jr.) and 6,521,328 (Lauffer

et al.) describe the use of photo-active dielectrics in printed circuit board manufacture.
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Anot her objective of the invention is to reduce the

cost of creating an interconnect pattern in it |ayer

of dielectric. Yet another objective of the invention

is to significantly reduce the materials required for

tH@ Ratenta, 19,456 @nnnneteal g onanbes forating mncesitos tusing a photo-active
(hdea (EREB obj ective of the invention is to provide a

for the creation of an interconnect pattern
that is particularly suited to the use of a |l owk
dielectric as insulatin material. A still further

obj ective ofUMMARY /@RI INgENa"I@Nduce effect s of
f
Ejer E?gﬁﬁ[él%} ?cglvg totf ttlli]enmlvélﬂzoﬁlég ?ée Bforl/i e%altq &%}d tcF]ea 1ng 11%erconnect

patternB bha&(dbesnmt@éqmﬂeehet oregtitinl @ni Bretl Ping @UUREe st ek R BredadRI e
to tge | ayer of insulation in which an interconnect
paRet SRt kit ImeRtia o UERAERS Wiotdost b CIEBiRE A7 Yrigreonnect
a a new nethod is provided for the
pattemg%egtgf%r??g%mg%@nt erconnect pattern. The invention
pY ehvandésr bbmectavel afytke inventiRhois e AighificentlDredhecthe intatérRA)equired
for the insulation material in which the

to agi]% u
for the;cg E8ﬁﬂ’é8’cterﬁ%‘fn(e8frl?? & created, this without the use
OA @l f@r\ﬂ%rlol‘)gzégv@ BP%QB%n%ﬁ lfs &f perfaE QA BSthSd forEiﬁ‘)!: El%atwn of an
DESCRI PTI ON .1 though 4 show t
intercogppdtinatieinothatofs mmﬁlnﬂaﬂy Sth‘@dctpethc uss obh lawelsadmﬁchas msulatmg
attern. Figs. 5 through 10 show a first application
f PAD for the creation of a dual damascene pattern.
FA gsll fhahdrubpatife lof tisdRMvedichels A0 de@Rp lelffeas | ¥ toRfamfifon of the
for the creation of a dual danmascene pattern.
layer ofyselfiprr roNhioh af Rt e PREFERRESTENBTBHMENTS Two wi del y
u e t.al er connec [
S SHARRRAARETLL B MERERR Brp BSOS hlfyer of
insulatiinrin ethictesn infdaeonnagattedtis ofvaetl. t he danascene process
contin es to. gain wider acceptance, nost notably in
IR erés?széh %dﬂpe‘rwﬁe@ﬁrhezlawrﬁwnmeew gnethpd; iggprovided for the
[
creatofl Sio b apElcofihedt SRRER, FER¢, AL Bt Bl R R ATEREERT illactive
Dielectrar P\ [Betal e nsetlefgr ﬂteemisﬂetwrcnmter@b (rewhlchuhb iigtatcbmmRt pattern is
ccessful | d copper as ducti.ng netal
created] FHE WSRO ST AVRTITHE SCBMUES Dtk GrPROERIB ) ayer
copper netal devices. In the formati on of a damascene

structure, a netal plug is first forned. in a surface,
this, surfBEdEF DEMRIPITHONAE d$1h ERtAtWIPiGSf ace of a

Eeésf ect ugé}? Ir L%ijbsir atg%gﬁ%‘lé‘ﬁya}’&gfl a e§¥ 1gn of a damascene

patternPl asma Enhanced CVD technol ogy with

materi

Figs. 5 through 10 show a first application of PAD for the creation of a dual
damascene pattern.
Figs. 11 through 17 show a second application of PAD for the creation of a dual

damascene pattern.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Two widely used approaches in creating metal interconnects is the use of the
damascene and the dual damascene structures. The application of the damascene process

continues to gain wider acceptance, most notably in the process of copper metalization due to
3



SiO2 as a dielectric) over the surface into which
trenches for netal lines are formed (using for
i nstance Reactive lon Etching technol ogy), The
trenches overlay a netal interconnect and are filled
the difictitty nsﬁtcappe(ruky re@hf wherenb¢ dmnescend phgr penbigat€s éédi) or vay small,

t al oce Pl anari,zatiopn of this net
sub-hafffmicrog, @HP?& %w&egrqts@e?weqs Regsnt emi}calfé?ahaws successfully
used (Q@ﬁ&sé‘seﬁl QoAINHAE Uh&al FRIEMEAT AfalllRTRIRE REnSHcHEF YOS 6-layer
have been achi eved using Reactive lon Etching (RIE)
CoppeﬁmctakWIqﬁsocess of planarization but Chem cal

VRSt hou R sR op it kA T SRS el i gurtuce, i

surfacél HahoSIHIAREERP &s HeQueEse ¥he %&ﬁi\éoﬁdhctdrrh%ldétﬂité M9 18%r of Intra Level
dielectric material, such as silicon oxide, is

Dielechig {Iefdg dgpedited e(V%lFl&IfOt Hstanan Plasspehnhgsed 6V tiechnology with
Si0, aggr&geli'egc"tﬂ}é%\k ﬁ-g§u1?5]% 1}{ nlggf@@gé&e??o%ﬂ&%tglt lgn%cs: g%e ftog‘ﬁe% %usmg for

instandedtyactiad loarEtpiiing eshndlogyhi ch grooves are for med |n an
insul ating | ayer and filled with metal to formth

d8R dgeehes verlhez mets), itergapnest eibare dilied with pptal @\mg for instance
either #Hét(,e‘{’ BURNERELLHOR é)g&%??) Pﬁn?\‘ﬂa‘ﬁgn of Bi@elflkd kO tg? skllréface of the

ormng the groov sing amascene, con
layer of |IhD0meml¢tg‘sthaldamasueae fioucred. S@ne cafly theasdead structures have been

B R S WL HANT YT A

Mechagifiat Pl%haﬂz%ﬁ@ﬁ (EMPG LS &e& eﬁauﬁoem&ﬁ stop layer. This
etch stop | 1)1/er can be Silas, the top and bottom

| Ay @ktepsion nfghe Idm@eSdeae/ erocewfsl the rdaaln damasacnebproszes@mhereby an

1nsulat\-|}-}hga§r t{;ie%éré g{i‘l eg{g dsI I%%;sqli(%)ga%lg% is é’ﬁ ergf: m'lﬂ;'g negveral Fhousand

openinigh fFQUBNcddAaCHVY 18RS Iaﬂ& o128, Whickl b fRLIdrdt ehe shBR tERNGHE iV,
trench pattern can then be fornmed in the top | ayer of
dPanessenq s apHatestpnedtonciabii¢agion [pageess B Whickl gresrvies atehormed in

an ins%gt:ﬁ?gér ggle%h({o ?Lee(}_ mﬁ Iﬁétﬁpﬁ)oiton%qﬁ? %811’11(1:“691{/% Klgest fg'rlmascene 1S a

f oac hre ayer

multi-lév el 1ﬁtbt‘crdnﬁe<ftmnniﬁdcesl ih hvehisiybiataddition tSUibﬁﬁﬁ@ the grédves of single
first formthe pattern for the conducting lines in the
damas?%‘ﬁ qoRgRetIvsvig H@D&Fgélaés@tarr? formgder eby the SiN | ayer

Ftl' the'd&sd s@érfeha FRhesTiRs Wd@éﬁ%ﬁ% g[y'gfsﬂlap% f{)ﬁrﬁgﬁagy three

gning t via pattern wth tern of t
conseounmi dqtqsn@nls |whesebarttie pertttad daien gfulmmdneas: b etgrhtshop layets This etch
ch st.0 the first

stop gt it GF Sty 16 1OV oL A e ﬁYFrscqnégar@B% i be Si0,.

s thg18gaycR MR e i@ lclﬂ&\% 'ﬁ?st'fﬂrrﬁl tﬁé s ’b fdebigt %atternmg the vias
depositing the first layer of Si02 and th e et

and etdmy&ﬂlr@#ghshm thrag layiissofpdielactrichEhe p@dpatuvetetrq:nchmttemecan then be

rorme EARREfp RGP0 ik Bt S B SRS b taver for

the etcRat tiRrdaduand tehethpdterdhe SiN laver will stop the
etchlng except where the via openings have al read

b‘é@ﬁ &t aprsgachpstill deingsbenbrdedayey figinctice farmedogrerthe substrate

st G0 B RTIEREIE DSPRH YR LinBOAL i B by

wherelsatire SilN i®yer bfgh e&yes as etch stop. The vias can then be formed by aligning the
via pattern with the pattern of the conducting lines and patterning and etching the vias

through the etch stop layer of SiN and the first layer of dielectric.



el imnating processing steps. The invention will now

be described in detail, the first enbodi nent of the
invention wll be explained using Figs. 1 through 4,

t he second enbodi nent of the invention will be

degcariobient appireegh Hsge. dﬁ)dshrthﬂgﬂhreﬂsOlmphi deeldchéc fimitwo steps, first

di n wlil scr bed u
deposiffig e (31 TaHPGHOL P R ST G SRS SRS iR o ipe Vi patern
can be e'xﬂese& andl R&HEd. "ﬁqestbﬁ’weﬁopgi@isd@@&ﬁb khed débdsﬁé’da rthelg)nductlng

conductive material, typically conprising a netal
lines aw nattesiegsband etehedr Th Sd‘ﬁ layet myléptop 2hepétchingiekcept where the via
B eninRefllvecai;it?v(? at |t gd(ARC) has been deposited. A | ayer

peningy h R o AN SR el ectric  (PAD) has been
deposiahRdeedeal dhhigngréyienl 2vef sifle ddmdibste BRause it permits the
understood in the cross section shown in Fig. 1 that
filling |ofylqth 1the eomdpgiive gropyeic and cagpaiith melpl i thepesiet Bape, thereby
uctor surface 90, preferably but not
ehmm%%%r gcﬁgﬂggﬁgg surface of a sem conductor substrate.
Tie inemtoandiliciov bs defcaided %0 detal, the fastpsmboidadertiofehe invention
boar d, flex.circ a rretalllze ubstrate, a . i
will beg?’%@%”%‘ﬁ%{lg A% értﬁm&gé nihotranrd 6m meebota:ﬁ\irffw%wn will be
describeH %ﬂ{ d Fighhs ﬁ%ﬂgﬁoﬂﬂ WhiI the l{fﬁ% I ﬁ'fb%dﬁl?éﬁt e e QI?\;G%HBIQ will be
su strate a s substrate, 'Tum arsenid
descmlmdh)lsnng&']lgr lhtlm)ilgh:b’/n substrate corrprl sing a si ngI e

l.ayer. of naterl s a sili,con wafer or

G gineg Sreci ey S i da fBro 1902 CREh AsrOGy T drdaver 10 of
conduc®ivk g8 ANtypARNYIcHApfiSiER)a mb@E SR £A6ppér, dOREFNRA a layer 12 of

undoped semni conductor, an epitaxial |ayer of silicon

Anti R@ﬂgﬁwﬁt@@tmg (ARGalzs brenidsopsiiedt or layer bhppRhote-Active Dielectric

bstra a_su rat or flat panel displays.
(PAD)%g%\ﬁ?éeerﬁlt |e8ﬂ51 edr?é’%%ai y@ﬁﬁz ig‘%gpl ied for the creation
af miuktebet diidestdodye fige ckBss st@ichowhdn Fi@V @hat12yefl OAchfot stance
deposited to mnimze the effect that reflected I|

copperhagy & denagied aveeasemisonducteryarfagy SQmreterbhy @amﬁthlrryted to the
apn! deposition over a surface that
Surfaccausggggfclﬁlgﬁ?t F%ﬁﬁé%efl ected such as a |ayer of netal,
cldrpsémsicogivcarr surficaride caween . prirayd reirk @it HoaARCG dhn 01rcuit, a
I nstance be geposu t ed thro(glg a spl n coati ng

fo
metalhﬁ?({)%}@é%a%e} latieybstiie and hagupgendughog dgyice, MOBRkY Spape
olfheaskéﬁ'fﬂéonliagcofj @l%sﬁ'ﬁ% &nfRra r@n‘nﬁ@s%@{rét@da %fas@gﬁﬂfrat%oa gallium

seconds yi el d a bl anket ftocusin aver “when mr
arsenidafsuhsttdhe; caksnh@m obstatio aomfri§iong a/sng;%ct tayem of wateayle such4as a silicon

criti.cal ortance, to ntlon onpri ses
wafer B GFBPGIFE JUiEh diteBEV R (EPADIe PP and sRGR amceppliee (509
technor%&ei daped Halindoped %lcbhdiﬁztdroaﬁ BSitSXNASHE S F @fllcon supported by a
phot o-el ectric energy. 'Phis sensitivity to t

base senipygiucter.of sapploirosubblease of 8 sebma@yt}sce griflag panel dﬁahm ng
PAD
ARG BaEBlernofRTRE R by P s BFL o Bl 1895 10, 12 ang

14. conprises a material that is, as stated, sensitive to
exposure to photo energy in addition to

bei
tlseeindd piA B&maippmﬂ@dm ﬂhnlﬁtl%ﬂlemf@éte@%te@ﬂ?%%? lightehas on image
creatlo{'f.SﬁxdlagléiI of ARC is frequently applied as a blanket deposition over a surface that

causes light to be reflected such as a layer of metal, comprising for instance copper.
Layer 12 of ARC can for instance be deposited through a spin coating process followed
by a thermal cure at a temperature of about 120 degrees C for a time period of about 90

seconds to yield a blanket focusing layer when cured of a thickness of about 1,500 Angstrom.
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the creation of sem conductor devices. Layer 14 for

this purpose preferably conprises, w thout being

limted thereto, such materials as contained in the

pol ymer famly of polyimde materials. Due to these

chﬁalead #eofl giticak imporinot o ﬂmtihvmtimndcctrhplﬁmlPhoto Actlve Dielectric

bility, | 4 al | ows, this
(ADISHIRES Rhiddobag HRYS ROt e ot G-l cnersy
This sEP?’sﬁt‘i\ﬁt'yntodﬁﬁaI é?dpbélﬁ@aoftﬂh%td)él%tﬁE rénEff?%&ﬁfs ﬁnglanéﬁﬁg the chemical
pattern freeze all in this |ayer PAD. For [ayer

compogi4iog A tlfedayqrﬁPéﬁl:@pcmeexmsue hy lhgmdnemyt ynrer mat eri al

m des fluorin

poa[ ey% %fgfaéﬁyya EIPIER f‘o@?tgflglb Qi %%g)rdn S%’QF’IVS @ egposure to

photo wgﬁmeadmxo&rtd b@ﬁ‘igrtﬁ&ﬁiaﬂy%hl‘pbﬁ[ﬁlé &Iﬂh&ﬁhéﬁﬂﬁf&éﬁ% th# are used for
ynmer filmcan be spun onto the wafer and can
the creé%?ﬂ @ﬂ WpesndueiPhéfaces: (PC,), pol ystyrene (PS),
y Cc

E%J[yépgg %@%ﬂ% gglrpogeg&és?&glflp co%h@gso%&%i‘? PélﬁwlteQQHereto such

materiaiat & icahtained inheheqloyyreer farhidy tdfapol@ﬁﬁldbenﬁ&@ialsed)@/ to these
i ng and éttat can, at _a later date, be easi

spin co
characiegiksat] P§9t°d¢°&ffP 38 betrerptibdity-davrérdlowsputingthes Toyer 14
and oflcRiti@alSRIpYRRce 1S BINESidd ?tfr tﬁ%Batﬁ%ﬂ WS EAiHBA! thE Iﬂlat%ern transfer and
pur pose i ncl ude acetone, -I'F an
the pattarip &atasradl-iotleis heyee 14 EﬁEADr eferred thickness for |ayer

bet ween abou nd 15, 000 . strom,
A Tevchq 7o fol b Eor GrsBAB W RO BviTHG EORABR G Polvimides,
fluorin@feB! polyimidedy gblydddqaiok HNS gehﬂfcycl@ld@ceﬁé) (BEB), parlene F parlene N
photosen3|t|V| ty, the elimnation of an ad d’lltol onal

and amoaglmusap MEU T @lioélgflgte that is conventionally required

reonnect patter f|n|t|o t he |
nﬁé%sﬁ%he%gggspflgro %ﬁ |%aﬁ1 ‘Eﬁ%‘nkﬂp}ycarbonate (PC),
polyst}daid mIHgpblyexidbe PO p&ﬁﬁﬁﬁﬂkﬁdtl&ﬁr}@ite |(B¥EVIAY 4nd |1§6\1\_(7 Bolyoxides
dielectric characteristics can be obtained in layer
(PPO).14. By now interposing, as shown in the cross section
t te1..S / a
5 B, T AR R PSS RGBTy i
coatlng amd:ﬁhaS&ns eici laver dalt‘e FBIeg:asﬂly relﬁﬁﬁfecﬂ) &g nlllﬁp’lﬁ@ﬂ&dcoa{edg;bﬁncﬁﬁductor

ht source 1 0 penetrates the mask 16 _and
Packagsga@s Vqh 01‘66114,%F E%ﬂ P upe & this REPgsApnCledngesianengHE and

mchlogohﬁeﬁgﬁgn cal conposition of layer 14 where light 20

i npacts and penetrates |ayer 14. The new y created
cldhepersteried thwknésayfor 1dyerilst bf FAID ghbetveas dbayies 0@ 2inidnl 5,000
the cross section of Fig. 2, the layer 20 renuains
ﬂlﬂchanged in the not exposed to photo energy regions
wemfﬁg&@ 18&r M ghP ABthE &lioWihPEorReaS a D@ﬂ@, ion of Fig.

. For light source 18120, an IN or ght source

- layernlélyalb@vsu geddeo tits Jpéxgtoscrh;gtml‘qyag@ elimination of an additional layer of

photoresist that is conventionally required for interconnect pattern definition

Angstr

- the layer 14 minimizes the need for RIE application, and
- by defining the chemical composition of layer 14, low-k dielectric characteristics can be
obtained in layer 14.

By now interposing, as shown in the cross section of Fig. 2, a mask 16 between a light
source 18/20 and the substrate over which the structure that is shown in cross section in Fig,. 1

has been created, light 20 of light source 18/20 penetrates the mask 16 and exposes the



of a mask onto a target surface. Any other source of

phot o-el ectric energy is equally suitable for the

exposure 18! 20 such as F-beam lithography, X-ray

l'i thography and ion beam |I|ithography, which are
surfaceapiplayerdl doyf PlDe cadreaimgate pidmioalsconiposit@atafigyes malwhere light 20
dev(ijce features, Fig. 3 shows a cross section of the

impacts ppd pengirates {3yst 14evel opnent of the exposed |ayer 14
Olfheplﬁ‘:lafl reamad BSmp G oosse PAish gﬁg%lﬁ&? agz}?ag@fkdﬂ in the cross
t her eby creati ng danmascene” openi ngs " thr

section| efyigg. 2 4hofayPAl) remins drichaigedtie pheLmu @Kkposae td ph@o energy regions

enbodi t.of the inventi he, layer 12 of ARCis
14,aisg B BpbBENFO R Ph SR EEOn b0iate of openi ngs 20 . the
% Yight Qfurdéhi §0,i28 SROWMDUW I{hessik@SHay 56 GbddoR ;ﬁ’&]e&' tfe image
4. The layer 10 ‘of netal, preferably conprising

ofa m@s(kgp)é@ a targetrﬁ(w\fa@g( rj*gg/e(ﬁher senesig|af rp@otoﬁéeq;m@ angrgy 1sgfqually suitable
for the e{(ﬁos re %7?3) CI%V I%Sn ;E;E)éa%ig] gﬁﬁ(g%ru}?%r l—rlal% q%}é rﬁ'&]\)rlh?/n %ﬁd 28n beam

lithogrigllyl, wihechi afe GipplRdbyGRdtt adtanoed tethods bayrestinkGnedll de@[ce features.
[ nst ance copper. As an exanple of |ayer 12 can

h@wsw‘é?ssd;pctm efdhs srtcturrafteedaveElpementafithy exposed layer 14
of PAIS @éﬁ@'mg QI?&TB@Q%@IQA]%'& Ehs 7 % tﬂérvc\:ﬁﬁgl %&Bﬁﬁ%dmgenevgyeﬁfﬁgs 20°

can enov rom openi ng
througlmdrqiayesrllng)f[BAmt a flowrate between 10 and 100 seem

| ow r at etween. 10 and 100 scca
P%%aﬁela %@P#%ﬁs odisBe Aeh ey eBETS é]&%ﬁ’dgr 12rﬁé ARC is
remov&?ﬁ@ﬁ‘lth BBASk ithcObf Gﬂlﬁlﬂgg\Q@mthQ Pesztl(J'f WM R&hown in the cross
expl ai ned usi ng Figs. hrough 10 for this pur pose.
sectionThe Fig: gk sSlteelayeroh0 of omtall, rprﬁ‘elgblyscmmpmsm@ copEogisi xew exposed
s.the cross_.sec addition o

enabli) e SreREGE T S8 Wmprehd Tnisteonftsts by RIRET s 2o Mwith o

condudtiVe rhdtérddl, dRUEK cdfper OWhiRAV il THEInf diFet cdde &Vl@ﬂth@fla}%ﬁmo of for
is simlar to the ayer 14 of PAD that has been shown

instandegoppdie cross section of Fig. 1. Comments that have

f? eQn ple otfl] ge?sl&e L O cﬂte%%g rla_seffil' %ﬁﬁoita'ﬁl}n ﬂnﬁAR ec!: {9 Coating

equa appf ayers PPSt T ayer

(BAR®( ccﬁﬂ@islﬁgﬂdiﬂ% S{@Nseoandid BXRIC, 6hidhAlah behemovddfrormt o@&sing 20°
section in Fig. 5 and are encl osed at thls time_ by
with a rgeige cRE@ISING Qust affly nede bsevessi HY @ad JOP scras N2a‘§ﬁé1f flow rate

| I D
botved 0PI 0D ar P DY S PR bR ap S
r‘mieeseb(addsemlazhmbnﬁsﬂ tiRADventatnewillihsy baeeplpined ngng Figs. 5 through

een defined, and are exposed and subsequently

10 for S TBXEd using 7 different types of li t hographic

EPHROGHECRctidih Yo vk lerP‘l%jlg A bl R&oBhEA] 19 %@@ro@%h@ﬁ%f Fig. 1
having different width or cross Sections in the

with tHeatﬂétt@nzrf aznedoriblaper 26sofldslD dhatdasihden depositaidovieo thet ﬂ'mst layer 24

d danmas e structure ext, ste .
of PAIS L PS4 SHPALTBRFTAG 8 Bl StlthBLRAR. Rel Fiicaelp Shown in
the crob\RcB&EONMEigPAD | ayer 26 is first exposed with a first

photollthographlc exposure 30/ 32 and devel oped,

Gaomungts that have been made with respect to layers 10, 12 and 14 of Fig. 1 equally
apply to layers 10, 12, 24 (a first layer of PAD) and 26 (a second layer of PAD) shown in
cross section in Fig. 5 and are enclosed at this time by reference.

It must further be pointed out that layer 24, the first PAD layer, and layer 26, the
second PAD layer, preferably comprise different types of PAD materials, as these PAD

materials have previously been defined, and are exposed and subsequently developed using
7



to the sequence of exposure and devel opnent that has

previously been described rising Figs. 2and3. The

exposure nmask 28, as shown in the cross section of

Fig. 6, is for this purpose interposed between the
differeaptypee oB8Gthogeaphic ep&pof;uleg nieusoall oaritlg fdreths teraadibnl b€ opOHEs having
) in cross section 5. The eni n created
dlffereflh%{&b AT FTRSS RHASUR ghermg%azegs hagad £has isRd) BRbregpirg for the
creatloﬂeoff'ard%gl denfREDSHALufor M8 the upper part of a dual

damascene structure, allow ng the photo energy 32 to
pahenexitséept inrtbe gh)cesse)f wesking 8 danddamasaerte situotuoe, emesegynd PAD

over 253 G R SRRSALY St i S ERL £02081 BRALES it

to the SdtfleMRUWTARFosui & BhPBSeBbnRint tAY Bhs ﬁ@vm@&%‘h@% Q@s\éﬁB&Phdﬁﬁg Figs.
the exposed portions 34 of the first | ayer 26,

2and}.hat is renoving the second PAD Iaver fron1reg|ons 34

giéfgeth!l:)l ?q?_asﬂ éii; as sflcg%ﬁ iR ! Icr% 3, ect1 n%f rl‘6 g %plglﬁnhggs purpose

interpo8ed bétaxen bﬁ%ﬁuﬂse 6@I3Qd>ftﬂhbfbtﬁlhr§y|"@d tﬁ¢ §tﬁlctdr§¥ﬁfw12ﬁ1 &@bss section
PAD. These opening 32" will at a later tine
in Fig; ac b opaungs cusated ghioneh the expasess pisky 28 Juve dlemdge@ﬁ@ns of a

desired kEA! 6 fordhl Qh# ﬂﬁ]?eiltﬂa P ﬁﬁéln&éﬁﬁsc&g sﬁ%gwpe aﬂo%vﬂqeg the photo

Cross section a secon

energy#2ab @Iehetfw@thapighahemsism encbytnpamtt EHoposiangy @ the cemﬁd layer 26 of
XpOSu e nas 34 between the souyrce 36/38 of i
PAD, Py gh el Grep oS 1iveE 2648 heckighlighliind bounded

,ﬁgwnfggof@,miﬁp l'i ght exposure highlighted as exposure 36
IS blocked by the second exposure mask 34 and

tBemefvodevdiesng dhe ekpesetl pmtiotse 34 exfotic fimy AR Bapdr BADhat is
r. 24 of s created

removiff shobd EADIRNT I Ex i o e R RN R B! e 6. the

cross setteit ofEFIE! BYs StainSd HHRWE Girdt Q)p@fﬁﬁgs 3@’31‘{2[% YebB created through the
di mensi ons of a via interconnect that fornms part of a

first lageraP6 @addde e heesstapgeingrie’ Wileatphdater @ine drer tegognizadgas being the
trencheg'o?qldugpciaﬁgasgg et ?Iﬁctrﬁret he cross section of Fig. 8

sses € openings created in the second

éNﬁOﬁlNélﬁldiiHMtﬁrﬂles Cdseghowmgina tHeatrosy Beddion! dfUhiz. 8, with a second
exposure in the first |l ayer 24 of PAD that has been

PhotthhogﬂH PRPSHS Db UnTReriphetseeendiexposyre mpskedtt bef@een the source
f [ r:

3 GOSNl ORRIR AR L, LU Ay TR oo

highligbtedatsiengotubne 3¢ ilsabllonltealrh}omle setadodxpasute alaskl dHand eigefore has no

o SIS0, T 9o o el oy g e exposed [

througl@ fHeQEcdrRNBXpbiFe ffask e Stﬁro%ﬁﬁ Qﬁﬁ&l Rt h &gy 38Qs al'lévéﬂggﬂss, have

in the cross section of Fig. 9, Wherei'h the openings
the de:zsmm o1 a vie interwogmict that ﬁmnlsean @f B Ideallﬂ:apascemle strngneh

Ot Rl Sssticb e TERGA Dot 46 PG PR RonbFing S passes

througly itlfe opdHiBIsCEBMNEE tin MRS EdBAd Q:fx?@sﬁél AasdBMSERARg a pattern of light
structure. As a final step he results of which are

exposush gnihei first e %@s“ Ps"elétthairhaéfbeﬁil dughlightetlas Yoanded pajfern 40, in
which ﬁ\’iR%hEI% craF%éfo%ltE O0R tflhgﬁﬁsg %Hg}:g 8% PRl 1%'0?1 Sgegzso%)at 'this layer can

revent i ng
be developed thus creating the via interconnects of a dual damascene structure.

The result, after developing the exposed sections 40 of the first layer 24 of PAD, that
is after removing of these exposed portions 40, is shown in the cross section of Fig. 9,

wherein the openings 32° will be recognized as being the upper or trench portion of a dual
8



bet ween the bottom netal |ayer 10 and the dual

damascene circuits, After the cross section that is

shown in Fig. 10 has been obtained, the surface of the

structure is subjected to a thorough surface cl ean and
damasgenehgrustire twleika pperingso 4@nalicee révognigedilast being thardower or via
interco%géﬁ)ggi l{)?la d%?p@a%:aesgee % ru:t%teur es. The cleaning steps

nmay Fnvolve warer scr b ng t renove | oose _

A & fiaall sadpe theqAl@Hf RAdhSare SUPGEHUEO trds®sedti6h 8ARIgNY0, the layer

rocess, treatment wth organic solvents, such as _

of ARCr iscrmspaetiFym dhe, bosfew eheperioss, B2Y), retvReitg clgpfdical opening
betweéﬁttﬁﬁﬁ@tltonp1 h*geteﬂ ‘fz{gfeg'imiﬁ]d {hg d RN O3 it | MPUT I L1 €S

such as hydrocdrbons and greases, which rfay remain. A

f Aferl the cmansergiondlat is plodwide Figedd tenbean dthaived, itheisurface of the

i norgani c chem cals to renoye heavy netals, for
structugs &%%ée.ctedﬁ?_e% &h9TAbBety alﬁfa&_ea\#@m W 2 ARormar dsatgrest & prfgee the
qualityBfitEaftstied WM GRmfaOflt Sridpis 0xi de | aver at the wafer

surface. This oxide layer is stripped, renoving

i Theucleahiag sthsombad invitlve twrdfen scoldbingy 6r ,reGheeri loade particulate

cl eani for renoving.chem cal bonded . film.fro
contanfF" Usteient FOR AT PRecre H R proeagmic sSfents, such as
trichlofgRihyRite] Se@dneC P&F @8] melheRsli 4ha ét%OHCig%eﬁ‘Oﬁl%di BSreRlove organic
) acid and rinse baths. Chem cal solutions have been
impurifigfe gucix e hyiiperponnand (gecage urlich unay ofmaenitc naluciearing may
et GRS, VL ST Bt SPERE A B BERRy I8 Grampte

These gloegunitgcitapas iniig@chréd droBtrofg bXidses Walhieh Fornt@thi@X0qR! 18yer at the
the use. of hydrogen . peroxide (H202) containi
wafer glgi%

n
6% | (GO 1a¥1>rgla BiriRged FPINRGAL SBRVERs dearbed mgﬂr the oxids layer.
. . ik f i r . .
Sl g 5 RS LRSS AR s cnc
a cleanatg mtoéess. Qrinoetieml slientiestelkahingridclidescosehienat dcthand fidse baths.

phosphoric .acid, sulfuric acid .o nmoni um hydr oxi de
RAFRBe seltrios FiveFret sk efme oy rive AR e cRgifonductor
deviced. VRbt E2nARHP |p'r@é$s§i19%__b§tﬁs BhvIGdedn Red G cllee?nilzgl Ml cbituctor wafers,
cross section of ig. 10 may be perforned at a
as well esmpar eiching deposatiod ftim50M thespr weterC Hosrexamplegrehepesd ofthydrogen
'ff ﬁ%t 0.to 2? trri nut es, The t.Bi rd enbodi nent o&é :
peroxiqe, S50 <HPTAIN NG RO TPh ARBING: FiliEeT, SEMIRETUGLLs whtkss, is well
knownS 0WAditiBn tb Reafelr OREniSEChYRBe@f pdtbLide s ulilliz&d & @SSibination with
section is again shown in the cross section of Fig

sulfuriq acid femphassrgsiuremarakandlie contbindtionswitit phospipRoag, sulfuric acid
:' , h C : in Fig. 2, are omtted
o drng&rﬁlthﬁ&e}%%%ggy\%gegpyoﬁag ?M%Plﬁlgﬁ g. 11. The steps
tihetthanel tregimienethat 8 appead © thbetru@n@IBatSeslidvaint #ads deStion of
) shown in Fig.. | therefore are assuned to precede the
Fig. 10tpgs ke &g a6 A dsiAperatyremiboyt 500 degrgrstC 16 arfispeperiad of about
10 to 2b1 «d that the layer 12 of ARC remains in place
) uﬁgglrlneath the exposed regions 22 of the first |ayer
Thedhir®édbodimgnt df2hs howstien tadswith dot stantuaé that ha been shown in

second | ayer 42 of ARC has been deposited, for the )
the crogo,skeing PhAkH 2r ih%ﬁ%ssasgctmnglﬁ|ag@1ﬁt5§awar1%\;h%er§ﬁ§/8%9n phEig. 11,

th PRShidkors Md del RURE 18720ARG: I i
© expld)gver 44 of PAD has be(egvn ogxgipqg%@ ;églgr_gy‘,/\%?éh e SREORh Fig. 2, are

omitted from the cross section shown in Fig. 11. The steps that are required to create the
cross section that is shown in Fig. 1 therefore are assumed to precede the cross section shown

in Fig. 11.



The second | ayer 44, as shown in the cross section of

Fig. 13, is now exposed using exposure mask 46. The

openi ngs contai ned in exposure nmask 46 are aligned

with regions 22 of the first |layer 14 of PAD, the

oﬁeﬂlﬂ&h §s nptedrmdiie. 48 thatvtbe ddyer 4?2 vE ARG nsnaifis @ fla@natlerneath the

e structure. The photo
exmmg?&% y %%ngﬁ%Eqﬂ%W¥gan?§§§gd by exposure mask 46 and
t Rigl &f sliveloemshctionlafiecs séddfd $R8ePd oF Aver hﬁ’s%é%fl depited, for
The hoto ener gy. exposure 50 passes through

the Coe‘f@ﬁagm deaspps s ghlighted premﬂdye“orcqhaldgwlttqmeofcahlemmﬂARc over
which GQERRRI 14 e? 04 Qe PAIifIAHQ‘S Cegggﬁ&g}‘[e& 44 of  PAD, preparing

{he secon I'ayer or "devel opnment thereof in

t'ﬁhae seegnd) iES/er M o8l shgthed tias cioggiscefisn DR Figh1Befs dody 8tpoddd using
developed the cr.oss section that Is shown

eXPOS‘Fﬁ nmsgegﬂ ¢ SPYRES; GOBHMINSHHB CEPOSUFOWAtk &hats aélyge%i Wgthereglons 22
of the g4t 1@(39 ﬁgb{ ﬁg@?gﬁéﬁgg‘fgg ?‘1‘5%}%@? 4@?(\?6 th 9%1@(31%[0%@ jfrfncl} pattern

overlyi e exposed [ayer
ibra@wmdmmwembyﬁnguﬁhe first layer 14 of PAD, is renoved

Tl ren Siosmegins Blodled BY cingoite G Aesape diiretore does not
affect |t1§’é’ @é&)nazlaﬂé hheyf pABL ﬁlﬁyﬁl{ot&%nefgypéao%r% 503 ?Pé’s%g thiddgh the
e

shown int cross section of FI
exposyre gipsk He apd deeseforcelianges ﬂhatcherslcahmmpqsttloﬁl cg° thd Secbhditayer 44 of

PAD, g)? b C ntlhn g%ﬁél?zde Il%]eg pZZAﬁ -olﬁ g]é‘&gr; .fo%f ggv n&waﬁé'lfeagﬁ in the regions

h1gh11ghlt@hzfsheQ1©ﬁ§ DA Aér laﬁamm%eg@ﬂw&ﬁ e Tt YEQicANHat is shown
enin s 22 formthe [ ower of via'interconnect

in Fig,y isiabFingsk Wherpin aow| trepshresering 53t fou et dwak daBgscamse structure have

I e ;ﬁ&h xposed flrst | ayer 12 of ARC
beencgéaféaovﬁﬁﬁggtﬁtonyérqﬁ open?ngs 2'-"/"52", the conpleted

ditad exppasmislagarel2ssf AR beerlyEn® ﬂieaﬁlﬁﬁliy&SIASBDMD s fehfved from
sectign of Fig. 17, Al though the invention has

the boffQrR 4% QREERG D FrHOPRIID 1S HPBCRARAMOT e Hbrider which the exposed
layers SPBEhE igst lé]}LeLr Y8 LF P Se ?%8%1”&{ h?m{ngg rtl?egér{)%sostsecéﬁén Mg, 16.

i nt ended the I nventio (
iIF {sudear ditony theendso diectionttbat iF blasen mkfhgl Ethaintht bperings 22 and 52°

o B B TR T e 08 e
the dudlMMRAEdeA strﬁdtuﬂe%nﬁ Reeshey £ thith %le%q/e{' ef {éllﬁ‘fiﬁt%‘énﬂ\@cg Bbiions of

the invention all such variations and i cation
mﬁdudﬁW@WMWﬁ$UU%wrhln the scope of the appended clalns

0BRSS e R LI o o o

openin@d 22°7EN) @kicomplet€D Bl idahiaGiend stradtBfe 19 fobERAULIdhY AN in the cross
mat eri al having been provided over a sem conductor

sectionQiffigdd; it |ayer of Anti Reflective Coati ng (ARC)
Uﬁi’ﬂoﬂgh Wﬂlvgﬁpo%shisegeeﬁvfﬁgcﬁﬂeﬁ anaylﬁustra? d w?tﬂ f%%én\ég to specific

illustrative embodlments thereof, it is not intended that the invention be limited to those
illustrative embodiments. Those skilled in the art will recognize that variations and
modifications can be made without departing from the spirit of the invention. It is therefore
intended to include within the invention all such variations and modifications which fall

within the scope of the appended claims and equivalents thereof.
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a first layer of Photo-Active Dielectric (PAD) having
been deposited over the layer of ARC, the first |ayer
of PAD havi ng been second patterned and devel oped,
having created a via pattern of a dual damascene
What ig glairaechist her ei n; a second | ayer of Photo-Active
j el ecfric,.having been deposited over the first |ayer .
o * Py B AREEn ERertRRE bt oGeaht ap elivesr OF Shsulation,
comprBh@t 0- Active Dielectric conprising a Photo-Active
Dielectric material having a different chem cal
colaperstti Gopduetivginatpdalfhay g heay provadedrpist g-sagigopductor surface, a
Diele ' ' '
pat ¢ ortiss A AEREARERE CAMEE (Rhc) RAApRRELT iRy bbdrhe taver
pat t erof cofiduchiee ehasdriatamascene pattern therein aligned
Wlfrtﬁg lt?[)}e th a pattern, .t he_e>%posed ARC havj ng .been
raelirst yer ¢ @%o&é@}meegfq{eqt%( M) hayapgees fleposited over the layer of
interc e t , tihe; t.r
Vi a pa‘?ltqg’r ﬁ{ehif?ll\a?siE r@’eg&gn [ II{aggl%wﬁ%ﬁmaeg%%g%%rﬁ‘%/zgaﬁd@evebped’
mat er ilalving/credfdvea diaglatteland a cdenledanmtsesneqrartent thgraint er n

i, whereint conductjve material, conpri.ses co r.
5t soril (e of Y nis SERE DiRasiicohtiiN bosaiRrsed OveiBe b laver of
the semoeRREHGE ODicisttfi@Cqhe | fecBnd! 1a9EE b €1 PHoW- A cRAAT Biclectric

a flex circuit, a nietaihzed substrate, a glass
subst reemwrisingaa Phetr-detidu Sidectdeviaerisobatingg dififepot tchemical

the oen BONUILEDR Shrrakb e PEPRREAES tRedr, #€SShayerof

subst rRAB. hdvinglBeerfl ¥t parBRACAR] dBY@6FINNRGIngPakht®d M trench
4, wherein the senm conductor surface 1S a ceramc

subst reattern of thy i dasmpyerepasternthgedin plignedrgidnihgaia pattern;
SHD Séx'b@%e%’ A?{CS ! ﬂal'v N b%ﬁp Hhet & ﬂ%mr{d%}fl{égthathc'el aghe damascene
of material, as er or

| ayer suc a silicon wa

conpr iisfer@naédt paidanpand | nsul ator (SC) 1) technol ogy and
sjlicon on sapphjre (SOS) technol ogy, a doped or . )
Jhﬂ Bl patie aog b vigdpatterg hagingbsen gﬁeql it @ epndyptiyeppferial.

supporfidny deQS"E%ﬁe SREGANIY ﬁ%t?errn 12 wiRPAR it{lcﬁ conduf:té\glesmaterial

substrate or a substrate used for ffat panel disp
compri@es coipperdual dan-i ascene interconnect. pattern 1,

\(I@ZB)G‘ I'Jﬁg:ti;lg Irgr,q?gSt §rl}ea1 t_%?ep%gqqﬁ 2)3{5%_&168&%' AT aqgler%%o%gctor surface
is a phiffe8' GRANEESar@aht BN cheuihL RétAILEE shbditsle, | A%8lss Wubstrate or a
~ Photo- Active Dielectric (PAD) is a | owk polyner
semicomduesel devideradundinggupsityi ni des, f1 uori nat ed
242 lr ?’gnnf“eh%e ,ualp(gﬁ%ﬁ!%rleag%ﬁ%%gﬁﬁﬁ%gﬂg h rcelir(l) %tsgrrﬁleco{l(?&?gr' surface

is a serpRbydiRtdrafibst@kot hyl ene. 8. The dual danmascene
I nterconnect pattern 1, wherein the first |ayer of
Phot o-Thedupl danmiseenedntereonpesappttery 4ppihgrein thernemicopd@yfor surface

is a C&%}/csé%@&g}@, S%ﬁs’s s&%gﬁ{ﬁé' chﬁlh(uﬁlo)arsenide substrate, a silicon substrate
comprising a single layer of material, such as a silicon wafer or comprising silicon on
insulator (SOI) technology and silicon on sapphire (SOS) technology, a doped or undoped
semiconductor, an epitaxial layer of silicon supported by a base semiconductor, a sapphire
substrate or a substrate used for flat panel displays.

6. The dual damascene interconnect pattern 1, wherein the first layer of Photo-

Active Dielectric (PAD) is a polymer.
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pol ynet hyhnet hacryl ate (PMMA) and pol y- pol yoxi des

(PPE'). 9. The dual danascene interconnect pattern 1,

wherein the second | ayer of Photo- Active Dielectric,

(PAD) is a polynmer. 1(c). The dual danmascene

i ht er cbiméeal denesenna interophegce ipattarhd , sdwonia theafist layer of Photo-

. - . i ' [ IS a.low.k polyne .

Active TRESC AR, B RSBer s malerah gy PO mides. fuorinated
polyinfi@dsy i péliysiREquipRings | b&easicbaide PROBHCYEHORUIENQarlene N and

BCB), parlene F, parlene N and anorphous
amorpé@!%ﬂ@ﬁ?%ﬂ‘lﬁ’&?tbﬂﬁw-ene. 11, The dual damascene

it er . [ second .| ayer ; of

ot o- oy BERLRRE her SAREE DRI, SHRR0H NG 1y of Photo-

Activepddiyisttyice (RADPSE, ppbicydsnates(RAIP)polystyrene (PS), polyoxides (PO),
| met hacryl ate (PMVR) . and pol y- pol yoxi des

| th
pOIYm%th re%?fé?iatﬂ (BYRIAdarmrAEmelionides €ddect pattern
@nnedrjdyal hﬁ%gsrceﬁg ink&@dﬂn@&tg{ﬂgﬁmq@%% o the%gg%lrdlc]éyldﬁ@ 91 Photo-

a layer of conductive materi aving been prov
ActivedViglecaic{BAID) omapalyorersur f ace, a first |ayer of Anti
| ect.iv ati ng (ARC) having been_deposited over
fﬁ@e f@%fefﬁlaggafewg%&w% R - (e gvhﬂql%fhewa%&d lgyer of Photo-
ActivePhdl@tAS t(Pu®) Diseh astlik ol PP mBauhNh PRER 3)% i de8d fluorinat
_over the_(fi rszt ; | ayer f)pfo ARC,mt he first |a efﬁof F”ADuorlrlaed
polyimidgsi neplpskequecond hrarewichbdteand (BAB)elpoger:, Mavparene N and
t awiapattern of a dual damascene pattern; a
amorplssfgeu%}Hgg?téafgproéﬁﬂﬁ% havi ng been deposited over the
filr st TiRydial @mioBie atssiabs pafdart, (hefINoHR-s86dnd\8yer of Photo-
Di el ectric having been deposited over the second |ayer

ActivegDiglretrict AR clsngolysgrbpnase Mot rohystyreee MPS).e polyiosides (PO),

1S e 1 | ¢, material having
P Olymgtﬁgilﬁﬁt%rc %%tgémlg%?ﬁc%d%g’gﬁoggﬁgmﬁa ‘the first |ayer
df2. Phok odvt t daneasEirel aatrcomnect patte@c ithedajera fyePAD insulating

.qavi ng. been patterned and devel oped, having created a
materigly IS t ern of a dual darnascene pattern therein

Y F.a%}e(ﬁ" é@h&ﬁbtfv@@né’tgﬁ?l%'i/ﬁx rl:gegrrl E)%lﬁ&?ﬁ;e}:g al s%}ﬁ?{]onﬁllct’&%rface, a

havi ng been renove rom un eat trenc

pat t erfrrst layéreoff Ans tRdflmytive GbatARGARN) hayitebeen dspovied over the
from ndergearthg1 éhe via pattern; and the trench

pat t er iV ARERVHEYYEMBEEer n having been filled with a

GOREY Cdylel Bf PRLRL Adive Dideckde (FAD) Qe ARERICEESed over the first
i nterconnect pattern of claim 12, wherein the

condudeyoveof ARCarthal finst laysp pdrP AR4havige bderalsectadapateneed and

i ntercgnnect, pattern of claim12 \Mger i n the )

sen coRAaRor RUPPSRE S 4T BIHE RGP P cafpsssgapteny

fal se¥ortai 1 gatiolf ARC HB¥iak be&edbpssibatdvet te BstAhpESf PAD;

substrate or_a sem conductor device nounti ng support.

a second layer of Photo-Active Dielectric having been deposited over the second layer
of ARC, the second layer of Photo-Active Dielectric comprising a Photo-
Active Dielectric material having a different chemical composition than the
first layer of Photo-Active Dielectric, the second layer of PAD having been
patterned and developed, having created a trench pattern of a dual damascene
pattern therein aligned with the via pattern;

the second layer of ARC having been removed from underneath the trench pattern;

the first layer of ARC having been removed from underneath the via pattern; and

the trench pattern and the via pattern having been filled with a conductive material.
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15. The dual danmascene interconnect pattern of claim

12, wherein the sem conductor surface is a

sem conductor substrate. 16. The dual damascene

i nterconnect pattern of claim 15, wherein the _

skhi cohlrudyad damaseene intprsornesepaiierc of elpisn rl 31 wherginghe senductive

: e, a galliumarsenide substrate, a silicon
matengﬁggﬁlge%'e conprising a single |aver of material, such

abt.a sThd chnl wadmiscole CargREdnBERg paSéhi @@N cRiimi NSU| @h@Ein the

. Ol) technol ogy and. silicon on sapphire (SOS)
Semlcq(féeﬁﬂ)% PYEAFe 152 BEped Fruit bagdpe dex surab fguetabized gepstrate, a glass

substriBbf 8ol ¥Rk dlid i SipBBer L ed by a base
sem conductor, a sapphire substrate or a substrate
uked fBire fdmat @anscent siptecaymned7 pafidra difiakclaitandc ewkerein  the
. interconpect pattern of claim 12, wherein the first
Semlcqr‘gb“étpr ?H‘rpacﬁ’hgoa{) %?ﬁ)&&?l}%?%%‘?sgekeri ¢ (PAD) is a pol yner.
| . TheTillalyafl 2B £RER 'iﬂﬁe%&)ﬁ&r’legﬁtttﬂﬁt 087 Riafth ki Wherein the
12, wherein the first laver of hot o- Acti ve
semicqnidafter surfage (sPAGrame wbbtoate ke gladsysrestratmegallaim arselidelsubgtrate, a

. ind . i nat ed | yi nm.d o ..
sicorl BT S8R RSB S PR SR oo pmorsin
siliconp@f in@ﬁl@toNéS(DI) te @RI NN $apbhid® (SOEYIe8RRIoghda doped or

The dual damascene interconnect pattern of claim _2. .,
undopggh saicpndustorf a1y gpitaxzal dryesiol spiven sumpartedebyDh dlagssaniiconductor, a
. ' G P | rene (PS),
sappif A aB P TR O bR BB Tare (Phamy anc

pidl. y - phieydual diesasceiGhteréddnedipattelialf cthidiBIS¢ @Merein the first layer of
[ nt.erﬁonnect 1pattern of claim 12, wherein the second

Photo-pgtjas Diglecpiiot OMALSAROINY ectric (PAD) is a pol yner.
2k Thehdia g SSlkerd 8&&9&%1%&% cfﬁ%}&%r .G/hgrfeirf:t!h@'ﬁ%t layer of
12, whereln the secon aver o hot o- Acti ve

Photo-Bictive Digl¢atri¢ @X0)) issa law-lbye lymeo maneeial imetelin@polyimaibesdiflagrinated

: | yi m.d .fluorinated | yim
polyinfyfisy PSSR EESNE:, BoRooCToMbBh: DaBhaeriyne dar Pewer N and
amorplRds| RRRctM ludRfih@smy. phous pol ytetrafl uorothyl cne. 22.
The dual damascene interconnect pattern of claim 12,

wWier eithetdvel dameasaene inteyemnedt peiianef Abinvig, Bhetegcthe ificst layer of
Phoo-SERER Qe NERED ™ iy by PP s bR Rab ePbprmmiyprigs PO
polymé@hgniptayrybat Y paddRiBr-poldxides (PPO).

20.  The dual damascene interconnect pattern of claim 12, wherein the second
layer of Photo-Active Dielectric (PAD) is a polymer.

21.  The dual damascene interconnect pattern of claim 12, wherein the second
layer of Photo-Active Dielectric (PAD) is a low-k polymer material including polyimides,
fluorinated polyimides, polysilsequioxane, benzocyclobutene (BCB), parlene F, parlene N
and amorphous polytetrafluorothylene.

22.  The dual damascene interconnect pattern of claim 12, wherein the second
layer of Photo-Active Dielectric (PAD) is polycarbonate (PC), polystyrene (PS), polyoxides
(PO), polymethylmethacrylate (PMMA) and poly-polyoxides (PPO).
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