SELF- PATTERNI NG OF PHOTO- ACTI VE DI ELECTRI C MATERI ALS
FOR | NTERCONNECT | SOLATI ON CROSS- REFERENCE TO RELATED
APPLI CATION This is a divisional of patent application
serial nunmber 10/697,745 filed October 30, 2003,
WELEH’A”BTIERWIMG@FIPHM@}@CTAV@IIDIHIETRKSMM H@EHACIS HAR
2006. BACKGROUND OF THE | NVENTI ON § %1 Field of the

I nvention The i nY8REREPNYNEGT deOLATERY f abri cation of
integrated circuit devices, and nore particularly, to
a method of creating a pattern for conductive
interconnects in a layer of photo-active dielectric
mat erial without using a separate |ayer of

phot or@ROS§B-RIFFER BECEXSd R A THHY AFPRLACARTIGY of the

| ayer of photo-active dielectric nmaterial. (2)

|nterconnect|ng the vari ous Ievels of wring Mﬁth
contact or via openings. The first or |owest |evel of

in the. pr oRaLKEROLNT R L B “Cver ying ©
| evel of interconnect wires is deposited over the

first level. The first level of interconnect wires is
(1) t@@kh@ﬁh@hﬁﬁﬂ%@htact with active regions in a

%It &9?&[‘5% rglra c% %’ ﬁ‘f of 12, aBH#x of ﬁttteggr%tcé imted to such

|'&vel connect can for
circuitl tﬁ@ﬁ(&i@C@ndilnS(Qe k;elrmulzﬁgnttacd tmtlﬁchi af Qmadugtzaopattehatfm conductive
| eads .t o ot her devices that formpart of a  |lar
intercqpppets 11 Rilyes tof MELter Vel g e eyl waowgising skt laver of
I
photog & b o o P AR TS e
(2) tDeschipyien sf dedriorded up with and natch cont act p0|nts
in both of, the | evel s of net. i nes.
bﬁ?@ﬁ§w90%§ gy Cﬁﬁ§§e$ﬁmﬁ8PWP lti-levels of
it is HintddAgpaRRleYtol e BRAGINANE Rbtaf hﬁ§§tm<ft@r%§rbﬂgi fllber of different
I nterconnect level nmetal in a first plane foll owed by
levels frothin thg strhetuovad| igiergpnhentisl thel vasfous htvelsed mndieg withceniagt or via
a second plane. This structure typically starts with
Openif@ie surface of a semiconductor substrate into which
athd HEt ILMWEREINAVE iRRRNAEEL AR is (TBRaBY ffr@ee ab BlfRst step in the
whi ch the pattern of interconnect Iines of the first
pmcqulaétfre whichf o pered maypvedyias 1ol of intagoniect Bives ydeposited over the
ep05|ted over the surface of the substrate or a |ayer
oxide may first have been fonned on the surface of

t Be S dbvetof intdfdoncd: Mardsay eypicdliit @ smitaeh witheaopiat treglnns in a
of |nterconnect|ng wires has to be created, has. be

semicoishucioa gubstmte s depetdimiéed oy sprtastnThe S fevel of interconnect can

for instance also be in contact with a conductor that leads to other devices that form part of a

first leg

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 inte@écR@ab@dyirdriy a BecdndngdnaM T btayeurs topicatht sthitabvithothe surface of a

~enhance netal adhesion (tao the sidewalls, of the
semicopdapiPhghPstrathéntg viich agyidp depesthavp PESFEHFAETf f usi on of
[, : ne. . r -

B B SRl o T RS formed may

also bé an orsetibmdpyehdepasitet ovap\ied swiack f drcobstegt of anesr 0§ oxide may

to fill. th ' ' ' :
st ey BT ECE S 87 COBpO X pehUarice bl O Vit the paten
of imeP&Jnh&_&hﬁLf;%resqib@Ita’) GatctAmdangd §des deBA, MBI SorMRting pattern itself
restrictions that are inposed by such paraneters as
needs td eedefinedit Fhis Bisivac tsinacpmyveofionah gheipbthioggphicdemhiniaags whereby the

o M 29 1y REBTEM B e
| BYEbfer@bgsTBhed carkdbmay aRedi@dwith |8F8e Y ndldrial thenhance metal

same manner as highlighted for the first |ayer of ,
adhesipn{ertbo nidewtilngl theossning, thrpglbe faygr. ¢ v ervedidiffusion of materials

into R S o UG STt PSR OPRRG bR, O 0 s
ofhelnanl pialss it Redatiag ehd Skatied! o iphatahéd Hogs &phi 611 the created

_exposure of the interconnect pattern and to the ,
openimRsarkh vecttlofy el HYM(TRITE) UAEYELSs MR AgPendeyrapihe partioular
applic%)(ﬂ{ én%f e i:.Ieﬁiehﬁ' ﬁg%@ﬂﬁ&%& Ripeald 2 i1ﬁ&%@i 6%lsieh Fﬁ'gmeters as line

cost of creating conductive interconnect pattefns
width,Cepédt patesoft the bpatieg sequind péanaotyi of thheurdaca odfthadaposited metal and

technology in which nore stringent design .
othersy ddii PEIfE 8T ding i;q%la%@u mn msﬂw%&r 4Sirg ! ofn] Brgpeated in
essentfHil ltﬁecgaliﬂecrﬁaﬁrfég ad ﬁ‘i%hl’ié}ﬁéﬁ b HERf 12l AR rGABRYALdcHRg wires.

I nterconnects turther presents additional chall enges .

i Apphyegeamatitemabmetods of ticeéng ensluchrmisearsonnegiyeticrs typically

resultsaxgltetg? (f):(tél}es?l%{ﬁ)?]:i)ﬂ é??z{g%{n %ilgﬁ%{}ggf %;en%iaazs h%;{(\%%srggl%det%tpﬁliogoiithographic
exposRROSOhe ShistcolR&K paftb@raddh® fhbtieheenrnest EﬂﬂtﬂﬁegﬁlEW%cess that is
been transferred to the lowk dielectric. urt her

therebyr gipliedn Dsie ploethim cenbubptidanefgehangcalhetheovpsk ofi @paigr penductive
. . as result of. |long . exposure ti I equj rf. . .
interoffiefl BEEH FRHERED SR ST FONT S0F Db bt RRLBAoby in which

more §ANERE B&si @R aMédescli@podelie use of a dielectric
material into which an I nterconnect pattern can be .
dithecippspaginpossed ol lorokit dielestrigs efast then 1B3p8a10p RY the conductive

intercczer)éﬁgﬁ% nl‘ftulrjr;telwg I(B%asr%tg ?Hcﬁ?iglﬁ?fiaélgyg‘gﬁﬁglfé;%?atg?é@gﬁcﬁﬁnve interconnects,
such ®,the potdRiBal (coataffiertionetf tied low-kesdedtide niateeiali derirgf the removal of the

phot o-active dielectrics in printed circuit boFrd
exposeh RPQESSIS anash alkst phg aerepnsEb pABEN (IBinkecatiragsiepred to the low-k
i h | ' | o & @ik, It of |
elocRERERILETUNG B AGELRLDY APHRE B KRB 2 e of on
exposoie) teadsirequinkl ak Ipertiofitherdppbed REE.t 0 provi de a nethod of

creating. interconnect atterns that does not .r ire .
© HBe b EliorT S e Ger T BHOTBRES e R GL AL echfe materia
into wH&Kan 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 a |ayer
of dielectric. Yet another objective of the invention
is to significantly reduce the materials required for
the rek@ate, P10 B @unnnéted §asaned faatih@anesifiosluking a photo-active
further oBJectlve of the invention is to provide a
dielectntst ROB)f or the creation of an interconnect pattern
that is particularly suited to the use of a |l owk

dielectric as insulating material. A still further
obj ecti ve UVMMARMWERIIHIMINGENTGIORdJuce ef fects of
cont anmi nation of the Ilayer of insulatign.in which, an

.Atpéme@ﬁh@a@ctwtqféhwmgnt@meléﬂ%amv &3 pethol @f effafing interconnect
v i dapmoe
patteriRJh b s Baiidtnt BB el B e N RS A
pﬁhdﬁthemolijsct'nfeeﬂ‘tthd inventiarc ¢otodeadoe: thiet dost hiecrehfitgrsn wdsrconnect
t he |? Ttlon a new nethod is provided for the
Wﬂm”b%é&?ﬁﬁﬁ IS nt er connect pattern. The invention
thdng%r B%'éct"i’vel SMBE iREnftk o ﬁ%ﬁiﬁéﬁntlﬂeﬁh&cﬁlé 'nfﬁte(rfétmequired
e used for the insulation material” in which the
for tha meatooof pe ottengantest patiesn. created, this without the use

of L QYELI NG, expasure. aask. of , ROGLArESH 31 1 ARl Etion of an

intercHRRt! SadbhOthaP s ;ga‘?@uﬁ&ﬂy bERdChedt ued 00h [awdaiRieeReas insulating
pattern. Figs. hrough 10 show a first application

materigf  PAD for the creation of a dual damascene pattern.

F%;gs%ill f]l'l%th(t?lh(‘r)‘ Ogglvegﬂi tﬁé]gm 1?“0%’161%(%8 qe(ﬁﬁ@'éfﬁ?t%io?%o&famﬁﬁ[aon of the

he Creation damascene

tayer dPERORIIBRIONTh aﬁH&e%ﬁE&RB&&rEMt&EI\WS Two wi dely
used_approaches in creating netal |nterconn§§ts IS g £ ver
LA TurtRer OsgtirgcRiiBe AENHaE ST A EaEn Amaze (O the Tayer of

msulaﬁ(t)l{ tﬁ%lﬁ%ﬁ §1% m-[agmﬂl%ei! 15 ¢REd QR Qfeqt he damascene process

er acceptance, nost notably in
t hﬁa@bmmWaﬁ th:cD plmectnmetoﬁ Ithezmtierumnda.l gew metl®d lgrovided for the

difficulty of copper et ch . where .the.damscen I ,
cxeatl%ﬁgtapamggc%@ﬁ pq{t%d’[}%s Hﬁreptton é’Efb“ 3| for n?q.ygh O?Lﬁ}o?(g—Actwe
Dlelec%ﬁ{ geA SF# e #Jgktdeﬁ)rr Qﬁ@glsglﬁﬁbl? Bfuterf3 & Mhi PRk '119@1tcbﬁ’r§b%t pattern is

success used copper as a conducting netal

createtlj thi, withost thﬂolsabf an overtylng axpostre etk of poDSi8- | ayer
copper netal devices. In the formati on of a damascene
structure, a netal plug is first formed in a surface,

this surfagerigF PESERIMSODANCETHIS DRYeWsNGRace of a
sem conduct or substrate. A layer of Intra Level

DFigsedtthiongh 14 Bhow shel@pplédatien qfulsRgfar ghe jcrrgtigned a damascene
Pl asma Enhanced CVD technol ogy with
pattern.
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 damascenc structures. The application of the damascene process

continues to gain wider acceptance, most notably in the process of copper metalization due to
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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 dlfﬂchﬁ P cappel Wl REEhf WherenBé dn@bsce®d bRl pdnbeatey/Bedr inavery small,
{ flowp rocess% Pl anari zation of this netal to

sub- hadfh@mmp Wiip Larse Yale ngegratad deviess. Regsnt applicabens haprg successfully
used Cﬁ)gggrsﬁeg%oﬁgh{ %%V al ﬁggemgﬁrljléfatﬁf?‘mgﬁg Et C%Lf‘l%ggf(. E{“E S 6-layer

een usi n eact| ve
copperf @Etat fevig@socess of pl anari zation but Chem cal
Mechani cal Pl anari zati on s u cI usi vel
o figformghasal, ér@rr@ﬁce&ﬁ S%rﬂgur@a%rgse&ﬂéﬁ S darmied Tp fgurface, this

surfacd %}1109@1%&&@ s H{eosca%&e W@@&Hﬁéoﬁ&hctdr%&t%é '}9 a‘%r of Intra Level

dielectric material, such as silicon oxide,
Dielegat {(BMMed dmpd:shteée(uelngl fot hotman dl’lasupe’ﬁmh@sed‘ 63N D theshnology with
) condycti.ve |ines l.ed at
510, g QBeEqie) it Mosuitare htsvbich Bsechet 1 orpl Bies Bt gysine for
instanéPREIEH [AEPBKIAL @AnbIBgWNi ch grooves are formed in an
insulating layef and filTed with netal to formthe
ddwdreothos@vbilaies metl ahtersameest arteare dillgd with mptal @iisyg for instance

either ]&%ﬁ, én{/ﬁ)g&tnfﬁ‘%%térggs@gg%%s) ?’Eﬁéjfirlza%ag r?g g%%lte{l Ié(g nﬂl t8]€ sur face of the
layer M IADORRNIBES Rl BMmasdRelsauied. Séne caly thtaded structures have been
damascene approaches uses a dielectric |ayer that is

achievedrusisg Bgactitie den Fégnae (RiENVier degppeicessorfspipizahyn pHe Chemical

e I stop layer. This
Medﬂamtl&n 'I’?anfa J;ﬂ%{;ﬁ §‘2W§2‘1§n8%§ eg?lﬁ,go?lﬁté&#gb and bottom | ayer
Ofnt dXﬁélsiohrcﬁ’ethb Ay pias@nafprgiesats the duandinasSen@prodiss Svhereby an

triple. layer dielectric al)ows first formng the v
insulagiye pééa%@ctrb%maéw nRJich %%%1 oty e tRERPIRG ?’ﬁﬂbﬁr‘g’ﬁra? filgousand

opcmr%r Eink QRIS hnqéb% 8 Qfﬁefs' \Qrgtcﬁlaf-ae @%dalt' & s\é%ettﬁﬁ@%hh metal.

ern cant I'n the top layer of
dDelastené & azdm:teebgnnbhmln‘éxbthaionlm«y@s of which g‘xm@s atchiormed in

p | ayer etch of the con e n .
an insglf P AbTHE VARHGH [ TP COSHHG Ve NBet B pagisene i o
multi- ?év@i ﬁﬁérEérﬁlef:thIfTEl@Jcé’é@ ﬁxh\?hz%h’ bﬁtffd@hﬁm BUIHRRR: the Serddves of single
irst formthe pattern for the conducting Iines in the

damastcape, caydectiof vin bpedingd alet e dornwider eby the Si N | ayer

ain.serves .as etch sto The vi an .t
o{/ et B BT AR SR e R 5 A R AbE e By OFRET By tree
conse&ﬁ%% d)sﬂgoﬂslﬂfb?elﬁ}ﬂdle%hﬁrﬁrlaydﬂguﬁﬁ@nﬂﬁ Bh REhtdRe Mv@S This etch
hrough the etch stop er of SiN and the first |ayer

stop 16u»fer @Ianebee%Ns the. tomandsbotm ayer ofgpisitiyae }ﬂyﬁ%cqnéigu@ﬁeg a1 be Si0;.
dzglgt p}{rjf%elay exl*y(ﬁelfsgrlglaﬁ 5K Ifﬁstof?)n@%ﬁé SR IleE ?tt %attefmng the vias

Irst yer

and etching ﬁhl@ﬁg}StHH thide 14rs ode)ﬂembtrIch Thy b@lcmatlvéfrﬁlchq&neﬂmecan then be
exposed and etched. The top_ layer of Si Q2 djelectric

formefl gt liedap Hepoal d@@etraowéleé@ydh% F‘?YW@l laypeisSiRY riRg e stop layer for
the etcgqta&fttﬁé Bsguand tFévr\h%f??Qttm he SiNlayer will stop the

except e via openings have already
bemntket abpactDustll! daimgs denthréeslager divprcoie femtedoverthe substrate

singl e da scene becu it permts the fil
surfachopio e LORAUoTTE" Giioho e BREG IS 1 PR 'peliR e islectric
whereD @M §iNByerldd8i&RWes 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,

the second enbodi nent of the invention will be

OESChAIRS AbprdMah FisO®- dSpdshr @eoirekOlavéy bReldche: it steps, first

enbodi ment ‘of the invention will be described using
depositing the first laherofHiO1 and Fest &eli btap laysnoS Pdbi Al thigl nojnttthe via pattern

Fig. 1, there.i h Sy ] I I -
cn 5ol 61 S0P MR SUTRH LIRS et G
lines af§dv PBLEORPAId etohwdl TWESON l@vel aylestop ZhobtchiABtekcept where the via

~Reflective Coating (ARC) has been deposited. A |ayer
openingg hate geed wbgmutatehsdDi el ectric (PAD) has been
S| h ARC. t : .

RINEEAERS houh BYBherd S B e chasBR! b |, permits the

filling | @y Bsthlhe a@fndbdivel psbascand coppeith masal e tepasict goe, thereby
. . over a sem conductor surface 90, preferably but not

climinpting RragestifS£1§8S: surface of a sem conductor substrate.

g gl%%t%?]nsgmcﬁcﬁ{r be el @HRd 99 dedn, M8 AstRinki¥dfHef Jras Invention

board, a ex clircuit, a metallized substrate, a
will bgkassinediosing &tigs. arthraagh ehitbosatond embodivicoeoftheniniengion will be

st GAB0EL Pl MO DAGR 2R3 SR 37 B HALE it v

descritidRRAtiSs. 133t1§r‘:0{1$}99ﬂ substrate conprising a single
[ ayer "of "material, such as a silicon wafer or

cRefprrirgd myv spdcifecaly do Fimslulthareis §o@In) & ceshpeitiog i anlgyer 10 of

silicon.on sapphire (SO _teehnel o X e
conduigofahr Sohreana ey abfT AR g R EnRheper 12 of
Anti FEHRBVd €6athis @ROPES 5@ dposltidt ar layer sAPPIPhO®-Active Dielectric

substrate or a substrate used for flat panel displays.
(PAD)dww peert fepraitedravendgdaxean 2196 AYSpl i ed for the creation

of, t e, [ i f j
o AT ISR A% BB My S R o P
coppef)afayot dapagiecd ®reeatsemivondudtayairfaod 9@RCelesbly bauentimited to the

apEI i ed as, a bl a%ket deposition over a surface that
surfacg g %%“FPWtOFQF &afef | ect ed such as a | ayer of netal,
CORPTLI Aal Rl ieiRNe® cgﬁ’p%ra' AV E ik it HBoah R FRR circuit, a
for instance be deposited t rou%h a spin coating
metalljped celsstrafeoh klwechbsipgte and heembndiugtos davicamoeniies sippoid.
o% about 120 deglg ees Cfor a tine e{i od o{ﬁﬁab%u& t90 i
s SR RARICPRIUIOE SHOSAE it @ CEHATYT PP SITefe? Sttt PEg® satium
arsenigéf subsfriteCk lﬁﬁ_@&i AbsBRRWormbridAE ARGSE 188 of Male@YEkudkfas a silicon

Cri t_l _ca ‘|_n”port ance to thé inventi on, conprises
wafer Pheoophistngveli®nedre dtsulagor (SADfschoglpeh and sicgh einesapphige (SOS)

T4 e D BB o 2 ob T TR B soored by 5
base sEMROBIRor0h sdphlr® s @sBefelor & sehefagyust® St flas phiik] dRghgs.ng
the chemical conposition of the |ayer of PAD upon
ekposutiend)ymithelstcag @rwhecﬂ_ @ethe crpa qarép’éﬁhgbqhy—ze layers 10, 12 and
14 conprises a material that is, as stated, sensitive to
" exposure to photo energy in addition to being
t heyarablof ARIRaddpbieedvb tihinithike thepfecethsiesfitdtad liglitechas on image

creatiol':f’ez{j la]:y%g 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 vield 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
polyner fam |y of polyimde materials. Due to these
AGh E5f éitlc%ﬁ uﬁ’ﬁor&ﬂ@é & ﬁﬁ:t 1hV§1t@HdcérH;%s€§|Photo Active Dielectric
atibility, layer 14 allows, using | ayer 14
(PAD)awdlohﬁs e rhedacéml mptepalrthatie geTISHive lﬁ@therwewr@)@if pHobg-ckepisic energy.

his SO LS A o PSS B0  Pgh O g i
compo%ﬂxoﬁ@wtﬁeqayérmmrnﬁ@po@@ ?ﬁﬁﬂe By light daefl@l ymer materi al
| uori nated polyi m des,

i ncl udi ng m des,
y;es.lﬁgeqrgrabﬁaemnpwsl AoBgierisbibekiie ay ey, sgativere crposure to
photo I?ﬁrr%ﬁgf ciﬁ tﬂ‘%ntgab% éﬁ%ﬁy%ﬁﬁ%%@ %vaa cﬁlﬁl& Aﬁ%&eg%ﬁ ‘th4t are used for
the cre@ﬁdlﬁﬁ afﬁgﬁ&iﬂdﬁatbb@ﬂ&ltee ( Pﬁ) | pgl yst ?/r ene (PS),
ol yoxi de t t t PMVA)
pfeﬁl)g/ﬁ Aél fygf@a @grp%qvpr@fngab% q@mﬁ%%ﬁ%ﬁﬁ é%ﬂ&é@@g thereto, such
materlgﬁt % 'c%htaglﬁ:ﬁ ki qlacpt oliiér fférhﬁ%t&aﬁ)afé/ﬁﬂldgerrﬁ%? lsedDQé/ to these

COa can ate e easl |
charac[eﬁ)ﬂ'ﬁ&@@if }ﬁwt(ﬂa@memgd tﬁmmbaimmtmény,daym‘détabhowspamkgges aner 14

a solvent. So]vents.that d.for,t
and ofiISBREHOEN RS (A BVGHERN. TG neten e B d e dranster and
the pat-{{)}ﬁ ffé'é% &l fnetHIStlﬂe? K@%ﬁ?/ﬁpr | ayer 14 of PAD is between
, 000 and Angstrom Relating to layer 14

oforF!Aj&rtle:aﬁ dbt mwam@ ttmmémtlswalpmiymer mpayel ingladaig pohgmides,
hot osensi.ti vit

ﬂuorlrglhed ?ﬁlg%lpofygg%qquwaneprp&%?c Ogiltefl%g%bgé ”;?Jrie%g P? parlene N

andmﬁ&?Mﬁﬁt akd ok @REded for interconnect pattern
|n|€#§ﬁ - the ﬁgyer 14 mninizes the need for R E

apppdlpact Shn ande s owpithe nfgafmh@ldchééhwmﬂn polycarbonate (PC),
t
polystgxigg%)g%}élrp%syiox&des2 ﬁ b%oﬁylggt?l\gvf %clc%#gt%a@ Ji‘\)l.dng )por%-%olyomdes

(PPO)I Nt erposi ng, as shown in the cross section of Fig. 2,
a mask 16 between a |light source 18/20 and the
slibs timppBam ierusati erterine fae thagoliyraert g thas cam drphied by spin

coatmg iragﬁ%ha% %ﬁlli a(?'a :Eg?rzgétg be easp?%lg@\%ﬁ bﬁacﬁﬁﬁlﬁg thd é Bl s2thi@nductor

source penetrates the exposes
packagehﬁl a Golsuiitl §okewtk thayen bkdused fBAD;s pmpmrmcluge tbsone, THF and
. ..chem cal conposition of layer 14 where |ight 20
trichlororetha@eand penet r at es | ayer 14. The newy created

fﬁg@%?éfgﬂr&ﬁ #2bkrle8Y &r i%é el $4 Wf PU th QE‘tb%gve%ﬁ ARUE D08 2arddN 15,000

ross section of the layer 20 remains
Angﬁummhanged in the not exposed to photo energy regions

2fteee e P ol OB BRRIBO § ghe sour ce

- layeP8Y DBwHSBH duR B8R Sifodeh il MBARe elimination of an additional layer of
photoresist that is conventionally required for interconnect pattern definition
- 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 E-beam lithography, X-ray
l'i thography and ion beam |[|ithography, which are
surfacé‘eplaé'&d Pyr PRIE cBOR ﬂe%ﬁ&rﬂ%ﬁc&ﬁp&ﬁﬁﬁdfﬁ%e’i@' Wl}em light 20
device eatures i g. shows cross section of
impacstand ptnotetafltyer ldevel opment  of the exposed Iayer 14

of. PAD, renov t he ex ed PAD 0 22 .an
t Hlas g%\ylycerg%{;p(%l ﬁgmag%%rb Y& éﬁﬂﬁé@%&éﬂted I rl%yL?ésh 22 ﬁ’é the cross
section ?Tgp{% é“th@fla)PeA@G rédgaifs hhdhahg &t i@RhYRStexpbRE th iphSto energy regions
the invention, the layer 12 of ARCis

14, aisoaﬂﬁn@lﬂghhedmlthe}e:l@@lsccem@lﬂff&@e of openings 20', the

Erjlféht gé&r\é? lgg(}b?n ﬂgoc\g{bﬂj{]/ rfa% sé% ?ec' ﬁlag%%(ﬁfsécp{e g;?r]:)] Jf B i image

ofa nﬁzgp&@cb,a taBzeN QWFRX PRSE Bther ﬁﬂu@f&i (bﬂ'}ﬁlotd?ele@tfle @hér@p i0équally suitable
si ngl e damascene i nterconnects b% f||||ng openj ngs 20
for theji exposire c bHE cUEl eas nBtbermalithogiaphy.a - @y pibperaphky @pd ion beam
ot e DSBSl nER LAl R RGPl flice s
CFiged sHoxbﬁa/ Eﬂ’os@iecﬁaﬂi bf)ﬂhibémmuﬁeffﬂwdé%k@n@nabf hg exposed layer 14
BARC) , con‘prlsmg ei ther S ON. or ganlcg whi ch
of PABarenkw inteelie ¢aRPSPY B bisainnh g2 20d theyghy rregting dpiggscene openings 20
t a flowrate between 10 and 100 sccm
tmﬂuﬁﬁﬂpFﬁééPfggfrgte bet ween 10 and 100 sccm applied
f 8k aafitdl m&ppﬁfdleod}eb&tsm’erahochmmt oﬂmeanmbnaan sthe daygs 12 THARC is
second errbodl ment, of .the .inv hon Wi |
remo\ BIC HED TGB! OBH MPoRIgh Mea6r ot THIFS MpUipas, the cross
secmo;[ hﬁ' %gOQSTﬁ@%}F&Q(}S@PMtaﬂ npt%f&abl§S cVMn'phslﬁg doBSEIN A6 cxposed,
cross section of Fig h the addition of a
enabhsgctbnobmmem&@nglfe mspm lrﬁqsomv@etﬁ lueﬁdimgt epergrgsy 20° with a

e flrs 4 .0f
condupgves nﬂ{epgl, S{lé’l i{%%ogpgry &m@ ?’Rbd]tr% até& %léhe %h%slﬁgé\%ﬁo of for
instant®cogpe Cross section of Fi g 1. Corments t hat have
been " made with respect to layers 10, 12 and 14 of

1Aeqma¢>1awplepﬁliewet 62 cay besited a lpger ofBotim iAngk RF%%I:VG Coating
(BAR?:%,C PADﬁlS%%d 1?) §¢ gxggmk %yAq{C %@E’hAPQn tﬁé}%mye& froﬁlr(ﬁa%ﬁmg 207

fe encl ose at t
with & @é&;ﬁeﬁﬁ&ﬁ ridlhg rmszit ef fiotvheke between Nethdoli0 tduat, N;ayea flow rate

t he f| rst PAD and | ayer 26, nd PAD
betwenea}@ and b@%ﬁ@ﬁh@p@}wécty # fims P&PP$ é?t@’ﬁ‘?“ ?%légo &f &iﬁfcwds
I
been %p%#]l ngg’%d%%‘% 6 Eﬁ%ve‘ﬁﬁB Wlf’f Cr{éw%ve‘% %{&H'L@Hr% Plgs. 5 through

are expose subse uently
10 fod@iseduapsed. using 7 differ ent types of lithographic

ex osures, thus allow.ng t he creatlon of openi.ngs . ..
PSS QP DR S  Br SeSeSRERa? frehestifg of Fie. |

with tlh@)fa@(ﬁlﬁogéf ?@gcoé L h§ o AITE tHaP hA kel AEpdsited of @Tthé iest layer 24

creation o damascene structure. As a next step

of PAIN Thecfirptr logersX mﬂPleeaan@ir to thedhyaddrred Pevie thet hat beaneshown in
the secocﬁg,.P D layer 26 is first exposed with a first

the crp#foelia Hdd®aphi ¢ exposure 30/ 32 and devel oped,

SicnrAénts 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
previ ously been described using Figs. 2 and 3. The
exposure nmask 28, as shown in the cross section of
Fig. 6, is for this purpose interposed between the
: - r
differ S S O A o I A 2o s having
dﬁﬁx&hmmugmrthssaxposmnﬂhma&khzﬁsﬁ&wedab@sdﬂwewﬁp@nérmmnmﬂfblﬂw
desired trench that forns the upper part of a dua
creatigyy %%@%@h@m§@¥ﬁ%%%?§‘”%lIomnng the photo energy 32 to
pﬁ@ Sl Gep ﬁH%o&E@off@éﬁm & and dhABabhc RARKAC 8REE&Hnd PAD
to the second | ayer 26 of AD, thereby changlng t he
layer harfirstadxpossipeish &ifiest phptolithperaph: @momhe 39/3@ lnil ghtadeped, similar

and bounded regiaons 34 of | r
o the g BL rpopF LR g ebriynt i o PEy i Y BRSERE L0 rigs.
2andBhat is renoving the second PAD | ayer fron1reg|ons 34

hi ghlighted in the cross section of Fig. 6, the cross

sa ¢ icsposufe miagk 2§, assshommainribel cise sestipnf ‘Pfr Eig. ppsriPhdys purpose
mterp% bré Ve%ggﬁo%ouﬁ%eﬁg(}/%m‘ ’&/I{O?C?J%Etré}b%fd {h ?r{lcth@:ysggwa@n Bfoss section

in Fig. 6C0gRi @rdings deitayttifigh the anpbase efiash %UMVedhmiBmenmons of a
structure. The invention contlnues as shown |q
desiredrtengsh dhat tipigps B ynpgr rat ofptdvah dapassgee structure, a lowmg, the photo

;
s RO BRSSPSR, DGR e 2t
PAD emagyc}angmghbe semictl eompsditomof nyer Bsw thebighbghtedand bounded
Fi 7. The |ight exposure highlighted as exposure 36
Iﬁgmﬁs f&@ﬁéaéby the second exposure nmask 34 and
ﬁé@r(fevgﬁ)fnr%;theeg}gﬁ%d g@nkh@ FEeePngk lfrerAB61a9tr BADthat is

e first he openi ngs creat éd
remmhhg tmg;hccmdd)ﬁsl@mdﬂemp*@glun@%rh@kh@ﬁed trhthe uityiss sdstiemof Fig. 6, the

s i ST P U0, R8 R 818 LIS et g

first 1%@'2631@@%@”1%0% bp&likg 82° Wie aPROGRr @lneCbE r€cogRigédYs being the
hi ghlighted as 38 Iin the cross section of Fig. 8

Ufndﬂaggeguﬁﬁhﬁﬁa@heSMQﬁW$enings created in the second

osure cr.eq ing . t n
gt PR cpmtees of aP 8 st eRlor PPl fiouih o seoond
photohtfﬁ)lg{alpﬁﬁt Sfodse Q@Uﬂﬂdﬁ[ﬂ)sﬁ%tfi @éd@né&,prmre wakle |34tH®eNeen the source
chem cal conposition of the first er .24, of ﬁ ﬁ
36/38c¢fdrﬁj1é§n@§)’taﬁ@\tﬂl€t ﬁu@tqr@yl@%%cmﬁes é%rﬁbﬁ@d'? {heidght exposure

highli r uc r%(;sjl]%%é ?Eelg%kt%ﬁ%gr{{}g 6dRnd ever@osﬁh%h@ﬂ@fﬂgégg@gmfore has no
effectS®C tHeorsorD lagtr Ro@f fHATS tor Itmyﬁrst Zéyeof%RﬁD?ADha“_he opsnings created

after renoving of the e ex ortions 40, is shown
through e B G BSEO PR AR Vaich L PEY TRl WBeRT fyRess, have
the dinfensithd df a?\ﬁa [ilg&%?@ﬂe%ﬁgaﬂ%rrﬁ?bﬁgof DEuH ﬁ%ﬁsc@ﬁe §tfu%ﬂﬁ9

portion amascehe structure
oriénel pigso 4Bctrini édergye hightiglynd zeBlas Bei ergsst B@tlbmmﬁ rFigr 8 passes
|nterconne 411 rtion of a dua

trough Dig bR BI AT 1o SPBpT CHEHoEaTh o o Ih Pafign of leh

expoﬁlp@%tﬂenﬁxts{‘%y&r 05 3’%‘5 QR h@§ bgétghlgjiﬁghtémﬁs hayiRled pattern 40, in
Is renoveéd fromthe bottom of eni ngs 32'/

wh1c}pﬁe\pémmqabc;(e11@1§ttrqndaﬂthfofy@hlamg' 24 of P D is changed so th?lt this layer can
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 clean and
damasBerdeh§FBRlre t i8R BBALingL 46NRANCE: kéRgnidb@|dst vei®f thd@ower or via

creat ed dual damascene structures. The cl eaning steps
mtercqmycﬂmvtmwé apbdangaseesoiigiutd renove | oose

RSB b SRR g PARR RO sRUEA BRI, o v

of ARt(I i€ FdrRgveet fiyth efie, bortosi oNeperfingsy B2THY)’, pRdveatg] eletgical opening
ethanol, is perforned to renpve org ani c. i npurities

betweenibp ba@omm@éwéﬂ@%m dgl@b%%@cewwréw%y remain. A
fhﬁ@ll th%lc?(%g .08 % at 1'5 NELWEG E, gﬁ b fﬁ%%eé’ﬂ %ﬁlaﬁﬁ?ﬂ R Surface of the
inorgani ¢ chemcals to renove “heavy neta or
struchg¥ afplitgectedT e s ehomuglgamnfm:eccﬁm @l arthottnal ésatareat §& eoimgice the
. oX] gants, }Q’{hic forma thin oxide layer at the wafer
quaht}éﬁf;t ﬁﬁ@ateqL Pl @RIEEEIEAYRTUISE stri pped, renovi ng
é”dléa'n erg?j 1h0$196tvb§fep)@cgﬁ)bt Y &4 - regé@@"' 88de particulate
cl eani ng Ing chemcally bonded filmfrom
contannmbes. Suhsémt it aodeammg pmccﬁseaﬁamg:npmotheg@amc solvents, such as

. ., Convent | ch | cl I
i O e R EE) v B SOGIE B AL e onganc
1mpurft!§§ duextagn Mﬁ:'ax\b oh®rantl NGB UK RICH Uh Sy @Em&IRMAC GIREIUEIeMing may
devi ces. t chem cal processing baths have been used

includg areatm@mrmﬁg vatértscippriaticothemadady t, rompyevigdayy geetglyrfor example.
These nﬁ% g%g g?rglﬁé'l i c;(gurfels lal%s str%ﬂ L hedfam‘ﬁt\g%}ﬂ%h%\o%ng ?ﬁpﬁg&n&l l?iycr at the

et oxr conta
wafer S@fate] PHIS oki@E [SleLRNkHEped) ﬂetr@OiﬁlgSﬁhﬁmﬁﬁwjdH)Gbr@Ed wad e xid layer.
well known. In addition to wafer cleaning dr ogen

pghmicaleclfs@m& for irgreevipg chamisilhabensigd \}‘\'hhflrffm% 'cMa gispidace is one in
i

a cleaf%ﬁgg %%%s ?ng\%:e?l Sﬁél F?&ﬁﬂpé’i@im@fﬂcluaescgg%’%eg%{‘ ({i/)g?%}ﬁ)(l %e baths.
f Ghezﬁe:hlemluth ﬁlateamammsed chtemgvel T e théeramafactureal searitonductor
that is applied to the structure that js shown

devicgsy 9&s C@@E’FPIOWOB?SS“‘&k{j‘thslﬁvﬁg’ﬁerbés ’f SAEES é?m‘a?ondu"tor wafers,

u d 8flhyd
s welEE LG, oo B80S0 I 8 . o 0B85 gyt
peroxtdhe(Hzm)enomtamngt asltuSons fdr ¢1hzem$g rsurct)nl renti¢randuttas vblé@m is well

N the ross sec 2. This.cross,. .. .
o o Mg on gl ree: PHOPRE” PYRINSENTIBRC of Sppgination with
suiﬁlrljclamd ?d?%h@%@&%‘ﬁ@m@ﬁﬁ kind 6o @&ﬂb&@ﬁo@&%ﬁ%ﬁomoa@ a8ild, sulfuric acid
['i ght energy, whi are shown in are omtted

or amfooomrt Mf@n@@@rgé@@tmﬁlt@hwtqhmngiu g. 11, The st eps

that .are .re t o cr cr os
shBbRrRe R e st R dp HGeufiBateB SEbRR L OBl etrion of
Fig. 19&1‘1%@/%6%@1’0%& sthompetafurEio§ abckit 500 dlagrcéBJ@tfoxhﬁtlﬂﬂeﬁaeﬂod 6f about
11 that the Iayer 12 of ARC remains in place

10{0%&@%@&1th the exposed regions 22 of the first |ayer
1‘1"119 th % e%lbolt:h gﬁ(])o%ﬂ%g%\\f\%}tl%n%[a% ﬁletﬁ{e Et%‘ élﬂfe?}%art hés EF]een shown in

secon ayer been posite
the cr6@¢edn ek, 2.€p80 ﬁﬁ)sﬁSedtlbg td a@ﬁﬁ ﬁd)vpf avthe uslsy séation totidig. 11,

deposition of a |ayer of ARC, over
the exposure mask 16 and the somce 18/20 of light energy, which are shown in 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.




whi ch a second | ayer 44 of PAD has been deposited. The

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

13, is now exposed using exposure nmask 46. The

openi ngs contai ned in exposure mask 46 are aligned

We bt 6OLARE i Big. q’i tﬁeﬁ@hé 1a§§1t 1] @B’RRC:%nﬁfnsRﬁ\@iacE tﬂxﬁdemeath the

openi ngs i n mask have t di mensi ons of a trench
empo&ﬁatgenm22ébmeﬁﬁdMawrﬁénﬁBAEhe structure. The photo

er osure 48. ocked 46 ,and.
her &Y SRREEHES it R prct e Be G REST AG ST o @i eed, for
the corViti BN Qi sONREaN g NRRIIUIEYiD PASIRS ddokRied b fahg/er of ARC, over
exposure nmask 46 and therefore changes the chem ca

which g segeodilayeoAd of P ARchasdeomderoayat 44 of It PAD,

PP APy Bes SS90 BAD P SEE 0 BRbces i

exposﬁé tnﬁisk l4ayelic dbnhas cbﬁt@[hedeﬂ ekgped, mﬁﬁ@&&r@&&gﬁcﬁh@itl@ Pegions 22
is shown in Fig I s obtained, wherein now

of the ﬁr% o bhehP A B opeBingh uawk Hubaredbndimgnpigas of & rppghepattern
e rlying the layer 42 of ARC. The

-mradga(%%eg&%%§§?8%§'of ARC, overlying the first |layer 14

ofhdPpidto B&rgﬁﬁ@ﬂéﬁkef%dﬂbldchﬁi bottpossroimaspdiiand sheb@ore does not
h f Fi
it e o e 1E 87 8%, %8 bl S Ypaoie 3 St e
cxposﬂ{a Fodsk W@\éﬁg 'thcﬁ‘éfo?eh&%gésnthE REeiRIcAPONRRSEHAD T Qlfle §cBnd ber 44 of
iIs clear fromthe Cross section that is shown in
PAD, Fp1gparm§ thhatecomk lgpemhgd RPRD &mddsRlopnfenbrihereefual the regions

hig}hiigj'gggscggleopgé%u.ﬁl‘t%glgi@v%elzﬁ%lb%?ﬁ ev&k&%g,dtgﬁﬁgocsg ﬁ%ctlon%hat is shown
in FigS14 WCduikiBed@ ReheRIE RbWAEenéR opbRhFs Ner lhQWRI d@thasék structure have
i nterconnect portions of the dual damascene
been cs@aatetdawrlemg@ye lageref2faff8RCst ep renmoving the exposed
f fron1th [
305 bl Pl AT, R DERBLL 0504 PRP, Wi

the boﬂbﬁn&iﬂb@@mﬂ% SI‘OMhantlheh@éreﬁsecﬁ(ﬂ%ﬂ ®a. of, aﬁbgwhﬂ;ﬁ the exposed
Al t hou e i nventi on has been descr.i bed and

layers 2210 @tqfaﬁfelaym IteT P predemoy el dpdiopm ig the ¢rpgesieetiny ofdie. 16.
eﬂ’?g glt ar 3 ng tﬁe{@gs%%fe%mdn th%ﬂﬁls 0%l Hﬁgdﬁidthﬁmg obaﬁngs 22" and 52°

I hven trative
from et diamandege sifhase, S/ﬂﬁeﬂeﬁzedpenmgsfﬁé dorin thiel Uppeecogaicheportion of
that variations a d nDdlgé tions, can he nmade w t hout

the dua]e%@qqupg sHpeiTS HE WsPes oftR &g IoWeh PT ig ntefcoprect portlons of
medu%hﬁ&%f&%%suh&hﬁnded to include within the invention

vari ations and nodifications which fal
WY hisra fiie s@ommo&fngiﬂne cxppedded kyai b oaARC from the bottom of

openii 3 BomAutoPAPEL T et S R P e FeiPapia e coss

Samoﬂgfp@lay conprising: a |ayer of conductive materi al
provi ded over a seni conductor surface, a |layer of

AAlthoRgf the gevonrtoiChas begp ¢osR@yedhandi i gstbeé@hW' peiensg to specific
illustrative. entagc?dimg t(s:"rthec%]:ﬂotC ?tngsul%tl hfended 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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material; a layer of Photo-Active Dielectric (PAD)

havi ng been deposited over the |layer of ARC, the

| ayer of PAD having been patterned and devel oped, an

i nterconnect pattern having been created therein, the
What s Q¥She@{s: ARC having been renoved from underneath the

I nterconnect pattern; and the interconnect pattern

hh\Amgltdse@metti dattemh angatdl i@ acloyetod insulatimatratdral, compriving:

Icgtnglrjgz? !mect $ afd{l {vgég%ﬁ?lggg%1%%%%%ez:aeslegﬁéo?ﬁgctor surface, a layer
of AntiNRENEPRBECatiRat L) Qhvigk deh ldepwhiRbedertithe layer of conductive

sem conductor Surface is a printed circuit board, a
materifil,ex circuit, a nmetallized subst rate, a glass

Zu b%] re a?aﬁf{: Ols [grﬁ)ﬁ el \9@ ?? gécﬁ:&% )Cﬁavx% 'd@gos%é{? B9 the layer

of AREEMhE CARHGEFQTATS u{af/@ge)deﬁ ;ﬁitteﬁﬁm Ao nttueloped, Smbﬁlteﬁﬁtrﬁect pattern
5. The interconnect pattern of claim4, wherejin t

havings beancersegd threiay teglaker of ARCehaie beagytsaiovad drom ugﬁ%@%ath the
gal i um arseni de substrate, a silicon
lnterc®ﬁgst¢aa%§ cl?)drrprl sing a single layer of material, such
as a sihkiimeRom@dcepatein hanipg b&nrfgleél\?ﬁlflth}omrﬂncmmuhtatidr

(SA technol ogy and silic n sapphir S

{ EcROIGEOMECHBEEN 6f o botngER, @srﬁ?u@eé&ve tgferial comprises
Coppelepi taxial layer of silicon supported by a base

sem conductor, a sapphire substrate or a substrate
u3ethef iaterddnatct pattieh odickphaly svhein Heecinmpadedemaictace is a printed

ot e S B A Pl SPGB Br v
mountﬂ?ést stof claim1, wherein the |ayer of Photo-Active

Diel ectrl c (PAD) is a lowk polyner materi al
i icThdiintyrqeohgdt matier, of laleimi Aardergivitys wprienductor surface is a

Semm%&{l%%:ﬁl stﬁggﬁoxane benzocycl obut ene (BCB), parlene F,

d anor phous polytetrafl uorothyl ene. 8.

TheThdThRiEAnBe phtt@alof elaim af whb@lnthd serbeiidictortshdadedy @lceramic
of Photo-Active Dielectric (PAD) is polycarbonate

substrqtpcy glgre| 3pbstiate rie selpwn ar@g}@@ﬁpl@pggte( p@lhcon substrate comprising a

smglepl n;@eft gr\é ﬁfﬂt Q@ é gt s&?hco(n MIM% o‘rilr&g 1&%5%@1'1&691X619%§Su13t0r (SOI)

dua arrascene ercon ect patte

techn(ﬂégaﬁrﬁﬁsﬂutbnaad applirofSOI)sedhadliogn, a copep ol Bn(h:g}ed séﬂncanductor an
| ayer of conductive gal%;rl al havi.ng been rOV| ded
epitaxial davArceln € FUPRAE base AFETCOFUARD L epapisy paitate or a

BRI aU0. boen dopos Lo over the Layer o
Dbelke trltmcor(r@é@attleav pholabedn whepos titeddyaved rPhiohe Active Dielectric

(PAD) is a polymer.

7. The interconnect pattern of claim 1, wherein the 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.

8. The interconnect pattern of claim 1, wherein the layer of Photo-Active Dielectric
(PAD) is polycarbonate (PC), polystyrene (PS), polyoxides (PO), polymethylmethacrylate
(PMMA) and poly-polyoxides (PPO).

9. A dual damascene interconnect pattern created in a layer of insulation, comprising:
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| ayer of ARC, the first |ayer of PAD having been
second patterned and devel oped, having created a via
pattern of a dual danascene pattern therein; a second
| ayer of Photo-Active Dielectric having been deposited

over theykh bfleondid¥eé nfterPNAHa@infiChdeveprbliigb@ ol bl &, sefi@nductor
second | ayer of Photo-Active Dielectric conprising

) a

surfacRholaperseft Ave Mifleptéva Coatingat dkC hhavizs bery depesifeded entthe layer of
d C&rhfm'ag%al. 1g:onpositi on than the first |ayer of

ConUBHGI ALY ve Dielectric, the second | ayer of PAD

havi ng; hgemykt bSPhRatAE 8 EHelatwic (HaDehanag bebipiépagited over the
created a_trench pattern of the dual damascene pattern
layer afvaRE} theafirshivar af PHD havdng peerpscoed pattqrpd @gheistppakdiaving
' e rﬁ[{fw h the dual damascene
create(‘|i1%¥ieaiﬁ%g %ﬁlecta pa %(aggaﬁ?ér%mé Htg ﬂl:th?lr% glltﬁch pattern and the
vi a pad tebnd hevet oQPieedclivé Dedewiit hadng bechuddpovieed over the first

materi al .. 10.. The dyal danmmscene.jnterconnect pattern . .
layer @, Phgerstine (HEIoERaEE ARt ial 10 Lhiglefsomprising 2

Photo-ﬁctewg Readual HaaBs %Q\ﬂﬁ%ianfiﬁ&%ﬁp&%ﬁ{ica@ %Bttngésri‘ti&) R eRetiRt layer

sem conductor surface Is a printed circuit board,
of PhatofA@iecDideittic, themedcand ilaga ofiPstD dtagingabepnadigst patterned and

e B RS BELRL o5 R0 SRR i

the vid eseM conductor surface is a sem conductor

substrate. 13. The dual damascene interconnect pattern

12, whibeexpoteH ARG hiaviog deet ormesrfiaye upderneptly dreadtiak damascene
. . Substrate, a, gl ass substrate, a gallium arsenide
mtercQigRARER: 400 i | j con substrate conprising a single

layer of tPCEMatbn &dChe a8 Pattdrh ihaoingWREefilled with a conductive

conprising silicon on insulator (SAO) technol ogy and
materig.| i con on sapphire (SOS) technol ogy, a doped or

ST g TR e AR EBMAGH UE LS

compiiddpséppat.e or a substrate used for flat panel displays.
14. The dual danascene interconnect pattern 9, ‘gherei n .
t hk Fherdiiel darpescensy infsresrgeddriir 9, prhurae the enpgsmsyciog syface is
: YRRy The L damas At egt t . .
o v L, gy Bk SRR RO SHSRROCS 40} LBt or
semicgiiBor idsviee npuatingxaipyorer mat erial i ncl udi ng

POl AT 5T it B CStoR e ESir bR sepiuhgiopsrfce i
a sem@@ﬁd&ﬁﬁ Mhane anor phous pol ytetrafl uorot hyl ene. 16.

he dual damascene interconnect pattern 9, wherein the .
f i 3.SEhel dapbdangdsc@lvaiercaonéoy eattdi d Leeherein tiemm)icorgluctor surface is

a cerfrr?ilcygu%gt?a?tg,ataegigsicgdbsg‘gtle}/ %t gs{lﬁﬂr% r@é)ide %81'353(1%@, dae%ih(cgl(l)) 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.

14. The dual damascene interconnect pattern 9, wherein the first layer of Photo-Active
Dielectric (PAD} 1s a polymer.

15. The dual damascene interconnect pattern 9, wherein the first layer of Photo-Active

Dielectric (PAD) is a low-k polymer material including polyimides, fluorinated polyimides,
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pol ynet hyl met hacryl ate (PMMA) and pol y- pol yoxi des
(PPO . 17. The dual damascene interconnect pattern 9,
wherein the second | ayer of Photo- Active Dielectric
(PAD) is a polynmer. 18. The dual damascene
pOl}/SllS@(ﬁlﬁB%@n%Z {uttnd, (B\@E iparitde $.eGRarehd ayenndf amorphous
Photo- Active Dielectric AD is alowk polyner
polytetraflerrpélylanac| udi ng pol yi m des, fluorinated

p% y[lélﬁ éjd %Sdaﬂ)%rgf tl%re grl'l'%e%)t( gglc?e'm E \Qfﬁ&%%cthé) ﬁ{'gi Fan iy éﬁq‘@to-Active

Dleled@x@é yyearaf | isorpélpwr@mte 1&>C)Thepcdyeajne@leanmsspnq;olyomdes (PO),
i nt er connect %attern 9, wherein the second | ayer of

polympthgtroethaweyliated PR A erd pelymohmrides (B¥PY car bonat e (PC),
p?Jr YleY ﬁl&{'%afrﬁ@ene 9&%%8%’51& Z? o erein t e second layer of Photo-

acryl at'e y- po yoxi des
Actwe(BFé@cch@Am 1dlaqi013d1mmscene i nterconnect pattern

2 T a5 A1 emmmdirie (SRR PATCIR S M- BBER SRBU Wt O Photo-
Actlv%\fﬁFle@tpﬁe@P%%gt | G RYy- R%Mirﬁ&e ma?er{al adludiy %foly(;ifmdﬁ‘@t ifluorinated

ng avi ng been deposited over
polyithides, | pybfsﬂseqmomnmjubtumeyqlrdiuemeal(BCﬁ),f imagltnd afserpagéne N and
Phot o- Act| e D.electric (PAD) having been deposited
amorphgrs PRIKEtrafyqrathyle®ger of ARC, the first |ayer of PAD

hayi fgk BE8NARCQN iRRtbERREDadid ddevirRkapesh secbﬂdllléf}@r of Photo-
created a via pattern of a dual damascene &Sét ern;

Active eDmimtricay( @A I%Rﬁlmrhongtebé]éfﬁ) deplesiicad v HOH@XIdGS (PO),

secon Phot o- Acti ve
pmy”ﬁ@ﬁ‘@%#“?%g{aﬁe @@Q%@Eﬂ P gllé/djo cg\l;g(fr))t he second
| agen dfal ARGasckhe ifQeaidcd patRn @:fmi%bdh @- JAgdri ofeinsulating material,
Dielectric conprising a Photo-Active D electric

comprisingr i al haV| ng a different chem cal conposition than

the fi -~ i, .
second?l 3{/% r élfg%m’%kggﬁa@?tﬁ grglég ézseMng% ?ﬁjteﬁdd egn%l‘}eIP % semiconductor
surfacdey Er9peg: o AitinReflcctigalestin (tprmb):ﬂmvpag bennlepdsi@d dwart the layer

damascene pattern therein aligned with the via
of consleti vy matetife second | ayer of ARC having been renoved

from unggeng h)ftfj?ﬁtot AE‘T\W/\?&D%G%HRE(P%D)I &g Se%h defd€led over the

of ARC havi ng been rom under’neath the via
first lagdrt & ARC, ahel fi‘rhelayasremchIADahzt\&mm baerd s¢doad \piatierped taed nleveloped,

havi ng been filled wi.th a cond ctlve material. 13 21.
ha"mﬂfﬁﬁea@gé‘l“ﬁﬁﬁé&‘é'w g dpaf dapassspe et P&t tern of claim 20,

wher el i sLogdqd %@WR\@hamgt deh @bpdshed OPRake ﬁl%?-}ay'erm PAD;
dual damascene 1| nterconnect patt er n of claim?2
wherein $dqen¢éanec®rﬁcmmtcaAct1ve Dielectric having been dep051ted 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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surface is a printed circuit board, a flex circuit, a
nmetal lized substrate, a glass substrate or a

sem conduct or devi ce nounting support. 23. The dual
damascene i nterconnect pattern of claim20, wherein

the PRIMCANMGESe Btbrdonaect! Fttrms eMcRON G tviferein the conductive
substrate. 24. The dual damascene interconnect pattern
materigf is€PRPIN 23, wherein the seniconductor surface is a

U%PH%I{I% I?G m%r&ln%?& CdeHQ S8 fm 0, IR ddil Me Semlconductox

?senl JaRs g substrate conprising a
surfac%h@bﬁnie&)(ﬁfcumfoomait erﬂealc,lrc‘énlﬂ,cahma&llazeﬁlsklbﬁm wafless sobstrate or a

conprising silicon on insulator (SO) technol ogy and
semicapducis deyRe BQPRIRE BIPPBBS) t echnol ogy, a doped or

updopedy, (§i§ E%Q&@W&Q&Eonn@& n;%ﬁb&a&(f' Fhind 8Y, ethe‘Péln $hd detRBonductor

supporte base sem conductor, a sapphire
surfacsmbstahatmchxctoassbmatcr ate used for flat panel di spI ays

235, Ty o B SRR RIS P BB a8t o] &ifoncuctor
surface %l E?Q;Elral'rﬁc EWatd, S2 31RO |sWRfate, 20 a6 dMBhliddaTBELRNe silicon
i nterconnect pattern-of claim 20, wherein the first

substr’a&ymmp@tﬁmg%ngle Moyer vEBiosiabsteli e g SlAB)m iW@fﬁ‘a of ganRrising silicon

on e AR IS 38 RIS BBl wcore

semlc@ﬁ'd[dcﬁﬂeaf epiBidl aRgr Nfaneon %U% RRAUSy a base semiconductor, a sapphire
pol yt et raf?uor ot hyl ene. e dual damascene

substMEﬂ@m@Gbﬁﬁ@tqu%ﬁéfoleﬂﬂﬁ pélliei éllsﬁlﬂm? 20, wherein the first

oy D e APl bk Phey Bakich (o AR 20 et g ever of

PhotoPRttAREDdiBML MR Y PACK) Y4 @f)@ly(nBM\/A) and pol y- poI yOXi des
(PPO . 28. The dual, damascene intercannec at.tern of
cPai 19@%%&&@%&%%@@@%%@aqtfayeq% G B e sip fhe 855 tayer of
p
oA ELBSBA S TR 2 RSBt s 1 pBTBREE T
poiynhaiﬁe,r p@fysﬂﬁlqoio&ax&a:t beiezoby @btettrei ¢BOBAD) parlsna Fowaklene N and
erl i ncl udi ng pol yi m des, fluorinated
amm'fﬂ“tﬂu?/??rlﬁfé@ U%B%Vé‘?nleseqw oxane, benzocycl obut ene (BCB),

p@"?' $RE dfal PALERE 1Nc?d?)?1nec@'f59ﬁ&h%1alm 20, wherein the first layer of
polytetra ? |'uor ot hyl ene.” 30. "The dual damescene

Photo-Attevec Divhetric p2ADens pofycabanate 20C), vméjrSé)VI Ag S)s eelypgides (PO),
poiyquﬁ)alag&ﬁ%fp{g&?&?\@) a\églp)(%’t %Pﬁg%é%ﬁgﬁ &) bol yoxi des (PO),

Poky MR B\Yall AEhBREAY | rddr8ordnBMYR tedinst d@zﬁh]yz(p et dRSecond layer of
Photo( Actl\ze Dielecmc (PAD) is a polymer.

29. The dual damascene interconnect pattern of claim 20, 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.

30. The dual damascene interconnect pattern of claim 20, 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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