SEM CONDUCTOR PROCESSI NG SYSTEM W TH ULTRA LOW K

DI ELECTRIC TECHNI CAL FI ELD [0001] The present

invention relates generally to integrated circuit

fabrication systens, and nore particularly to a

system for managi ng the application of ultra [ owK
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[0005] Dry etching processes have replaced wet etching processes which use liquid acid

compositions. In dry etching, gas-solid phase reactions are generated between a plasma




and they are easy to control, dry etching processes
are preferred to wet etching processes. [0006] After
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[0019] Certain embodiments of the invention have other aspects in addition to or in place of
those mentioned or obvious from the above. The aspects will become apparent to those
skilled in the art from a reading of the following detailed description when taken with

reference to the accompanying drawings.




BRI EF DESCRI PTION OF THE DRAWNGS [0011] FIG | is a
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BEST MODE FOR CARRYING OUT THE INVENTION

[0022] 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 circuits, system configurations, and process steps are not disclosed in




some wel |l -known circuits, system configurations, and

process steps are not disclosed in 3 detail.
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[0026] A reticle 110, having a translucent section 112 and an opaque section 114, is
mounted in a photoresist patterning system (not shown). An incoming radiation 116, such as

a partially coherent light or an ultraviolet light, ifluminates the reticle and passes through only




PECVD ULK based, for exanple DEMS, DVDMOS, VDEMS, etc
as the matrix precursors wth ATRP, BCHD, etc as the
porogen (Porous Generator) may be used as well. [0026]
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[0031] When the ultra low-K dielectric layer 104 is cured to form pores, the porogen
removal process may liberate all the porogens 106 exposed to the first incoming radiation 302

or just fragments thereof. A part of the porogens 106 may remain attached to the ultra low-K
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[0036] The second incoming radiation 502 can be substantially the same as that used to
pattern the photoresist mask 202 or alternatively any other wavelength which will enable the
photoresist mask 202 to be removed. It need not be of a wavelength which provides good
resolution since the photoresist mask 202 is to be totally removed.

[0037] Referring now to FIG. 6, therein is shown a partial cross-sectional view of a

semiconductor processed substrate 600 with ultra low-K dielectric, in a photoresist removal
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sem conduct or processed substrate 400 with ultra [ owK
dielectric, in a photoresist softening phase. The
partial cross-sectional view of the sem conduct or
rgcessed substrate 400 picts the patterned ULK
o G S Rag L HE AGpE Lo AT “WOVEGaRg incudes
a ch30RledanmK tiper 6pb@h@fcﬁﬁin$k Gmaskhe?@li)annés %@ﬂi Qﬁdfdrﬁx@@'&yﬂ&mg the
r adi ?tlon 502 su%h as an ultraviol et ? is ap ed,
aquepps splutprentdeira gethyhapmenum:hyesfiedd] M@H t‘fﬁbmethaml The TMAH
mm&t@ﬁ@oﬁgpmgl‘;}ﬁs BOfRaR&sk SRR LOAL & FRD. 2. Eg'ﬁell as_the areas of the
wavel eldgth of the second incom ng radiation 502
chanpelpé tildt daver 92 pthelt peesiat evaperkte@ QRedpebl st hilterpgivelyont is also
3 r
possfile IR Ra W B 8 278k M5 U5ha sengrutg ggvelopers
The clmmntie 684 bsatraaﬁyl taldegept hdemaitenad comdtctius edtetiol (npatHosvn), such

th h t | ot h
as oyl PO AT Tn B aRR B it GRS sy e Ber Hyipussyr the

electtc@mbﬂrcﬁﬂI(rmeﬁbwd)tfalﬁr&et@d ﬁ@thcaeb@efdteal opavel engt h whi ch
g{)gﬁ{ i des good %gqs;ol urﬁll on Si nce t he photoresi st nmask
(0038 Referring ey {4, EHY S 101’@0%?1“%F@PH9?§0%W1% of the
semibddductBs plob@k&I fubkiPats BOMVAitA ulR! foldk BLIOSSc, 98GR kive material
view of a_sem conductor processed substrate 600 wi th
depogitipp fhasswl ire pATEM eEessisestiopdl vacp o6 thsr semiiepndvcioroprapess@! substrate
600 ﬁgﬁﬁgs thg Gﬁanﬂé\'@:& IU@,K ﬁg& 2,5%15 tchz%trﬂ@lls éﬁg%%}% choﬁ %tlve material 702,
sem conduct or proces substrate I'nclu a
suchcdsagempére tin Uklmliraye or @0®1raxhdztiom ammedfs Tﬁ@@ondﬂa&v@ braananial S02 is
depos&)ééi nq rfh% cfh%nrcr:?su?%g%m ] ot)gg &Dlélle %ﬁw%&%ﬁc glpalogﬁhtéheutlé ?CMP)
procéEh/.Nic Ql\mmlptrcaue@oushtys dlbtsstﬁfa\te&‘suﬁh&aphﬁﬁ obRiBLSe FRGKEal 702 is

of FILG |1 as the areas of the channel ed
COPI@EWF‘&V&" WF@@%{%F@ ﬁot evaporated previously.
[003@}| ta Rhlkdee s, sidh dsSi@l SSoN, RoSEl Bl RpbGied BB ohiitive material
otoresits mask 202 and un- cured UEK usi ng separate

702, @é%laés?feir she comductistiapriena 780 hagiseaddedibythe dntersernset siructure of
the cHERARE Eﬁ“&lﬂ (%t sﬁQ&UQHQ Bér\ﬁgregrﬁ§ e dﬁéulét&%éi et arcof\H&cl? layers are

as cop um’num The tonductive nma
eIecttiWélyllmlaéwﬁunf@eumgsherlumlajme?m@m thdhendedtoe tumaderiab 7¢3.r cui t
n hown) f b ated on the substrate 102. [.0038).
o0 AR TR G b ot g S oG i St afiew of an
alterieitios me@tdmnabmwsamg ofstdni 800, Se i aabaligtalof fiagesse@vention.
suhstrate 600 th u%tra Iow—K dielectric, in a

The pTiRLEOFETARE MY OF YlpBllaiatish SRicoBIUCIHEePTgFSFing system 800

inclu@ésQBSbSRed BONRhviMs eWVelRbtrdnheciRBM ARG ttl%eoW(QS@s%%@rg), an ultra
substrate 600 includes the channeled ULK | ayer

low-K licleqian Fers &b dapasitedcomtithet ubeirateaf62.i Hie wo2, 1owd@ dielectric
layer®94 3990;%%‘?@6115 ki s@ékﬁ%_?ggénfgfalg %Rl'gp dﬂ;ghh&i‘ t Cﬁ’%&tﬁ% iﬁgﬁ low-

“condu e mat ér| | osI'te
Kdl@@&ﬁdﬁ!ﬁf@@‘#t he subjected to a chemi cal - rrechani cal

iR . process. The CVP process creates flaf. .
0§04 SRS Bt RER Bl ook WL 8RR orus Eton Frz, i
mounted in a patterning system (not shown). The first incoming radiation 302 illuminates the
reticle and passes through only the translucent section 810. The image of the reticle 808 is
projected on the ultra low-K dielectric layer 804. The area of the ultra low-K diclectric layer

804 that is under the translucent section 810 is chemically altered by the first incoming




coplanar with the channel ed ULK | ayer 602. [0039] An
i nsul ator 704, such as SIC, SICN, or SIN, is deposited
on the conductive material 702. Each | ayer of the

ti mat er,ial 702 i s add to the ) .
redifi o oMb ERoe: Mioraire of o ReSERSctbolh B cvmaged. (Sigge s
emb&AI0AY) ddes nbO [rﬂervedh@msd BE thie FhdtoadsQk ndid 20T R FIG. 2, the uv cure
|nterconne ers are electrically isolated by
temH%ﬁ“l‘FPﬁE” R ‘8 ﬁ’séﬂg{rQfoc?ﬁé?oiﬁﬂt‘?ﬁée@%‘ﬁdlﬁf’daﬁ\?és hefPEr i al

[004§p2RefEnQ #OAOV&R@J @il DY W GQ shdva aaparﬁgw%r@olsﬁeéthﬁhQ% of an

partial cross-sectional view of alternative
altemg@me@@ﬁwg@@t@tor ProcEsd w@tr@,&ys‘)@@mfm ohe fiemposdl of pbdinreld in the
d:ele% gg%oﬂg %}3{%@%{1 kD MRNELP TicomMle %’Exgﬁ z%IOZ SRS Ear’ﬁglc&ogsns%ctmnal
ternative sem con uctor pr ocessi ng
views y% tf&nal&ﬁ&tlw: lscrhmdle‘.kxcwr gmmssedtsebﬁﬁ& QGBmuemgs alme substrate 802,
elect on| rcu ri cat ed
navif F PRI R8T bod TR bRBS ARt GD5 RET abd Sl BEPThasp Y04 and
nandpbes s0strate 802. The ultra lowK dielectric Iayer

04 _has. por ogen 806 uch as a sacrificial poly
100431 SheiFioy W&E%u 10, tReroit i PO Bve. PR GpebRicBal ‘éﬁ@r“f an

alterBAfbe sEARAAduRY g%de%leﬁ s80&ateM@®ODNG AU KA ULSEbping phase. The

section 810 and an opaque section 812, is nmounted in
partigl Sepst-gachpIfY W%t enilenaiteratiganycmicomdudtorr processebmibrgrate 1000

lncinegia ahdo ﬁaef%%@awrﬂoﬁétaﬁé chdMBels f1664 %Jhg fg&%ﬁg%ﬁﬁgrgefog?ed by

roug e translucent section
usmg the anetous Baéutam&f tgra mpetbyleotrechion hydrexide (TMAﬂb\mcKmethanol The

804 h
areaf EpE M) Y 1501000 BrERulish 4 b4 Bt Pipe roiation
302&e@hmﬂmaﬁiﬁhe§wﬁhen1calIy altered by the first
t he

i ncom 7r ation 302 and causes.the matri x of
I"““ﬁﬂ @f&eﬁ%ﬂéﬁ% 33@4 BE Bodhat A6%R0 2 SeRRqihph condniygi thalptial (not

shov@? e§uchak chpep! e of Hl@rruﬁﬁn ofhet hadrhrt Qﬁa&émtfomsthe 28&rconnect
of FIG 2, the uv cure erature may 82
ore

strucyrp & thyy hecrgic cipidt &npbﬂ@wmé ripatechen @an@sﬁ@te 3
[0045]0014&11]11%?1%“? It GRIROWM | t eFelnGIs % o&rhedr ﬁi)\;} J:lﬁirtsgp\ﬂmseﬁuconductor

ross-secti ona VIGMIO ternative
procsv@mcmtdmci 166 witlo clhslskmiv Kubslectat ef019 oRnpufafttgng tﬂeaemlconductor

proces%ngs é/ate f w}? fﬂg'e NSw= dlelre-:]c:trt'ul:1 ela\éeg: g}l ?%L%ﬂr & FSthe present

Ir S rncomng r
inveftint Thd sysrdﬁsiﬂ(ﬁ)embﬂuﬁéhaﬂnrovbdirgw afbstrhe hatihe am alebt\/c&uc circuit in a

sem _canduct or e sub tra e 900 depicts the
blocg {1 foipniigsgou gag%md] IS IVET HetinePROEyer Ve E sulgate in o

blocP £ 'b[t%[é'mgjlaK iAW %%?ah@ﬁ) Togl NFirdp %é?(gle@fsthg gﬁraﬂﬂg K dielectric
nanopor es [0043] Referring nowto

layer et glogk j130G depr@tlr@aﬁhﬁuparogé% gmsfeeqcp@é]aergum @ﬁ/\ihgfultamlow K

r
L ST TGk, BORE 3PS 1 10k
and erosgwsketiie ay-Kielkcol ltve imthedirstatgive wdtm dondpation block

111Oprocessed substrate 1000
{0046] In greater detail, a method to manufacture the semiconductor processing system with
ultra low-K dielectric in an embodiment of the present invention, is performed as follows:

1. Providing a substrate having an electronic circuit. (FIG. 1)




i ncl udes a channel ed ULK | ayer 1002 and channel s 1004.
The channels 1004 are formed by using the aqueous
sol uti on of tetra net hyl annnniun1hydroxide (TMAH) and

nmet h o{\:/ The 2 géd%e nnelTed ULK | ayer 1002
not 37 R RA B Fed™ By dHEy %‘ff %dewag%d%f ithgnsubstrate
302 ar eindludia@lfotfinddn ih8atdMNlind LEAGdTB Grath@NEIGS 1)

1004 are ready to accept a. deposition of conductive

mat er’ al T[S 28 higGRing stidiftiay Qodsepltray joy-By dielectric layer to
al um nugectigy W%M@%nm&%rﬂcﬁhnéz OF 1B uftPClow-k dtelcctnc layer.
i nterconnect "~ structure for the electronic circui

(not shovikpocab s eatted inpthet lheatonbsharatle 80Rved Qﬁmg@s used to
Ref erring 0o 1l, therein is shown a flow

chart of a gerﬁ géﬁgg%c‘tl%dr processi ng system 1100 with

ul t rat. | dshedveliy eteemtfmgcra‘gmns nmttﬁoaanttmr laovgKt [Relectric layer where

sen conduct or Focessi,n a | ow K

di el ect FIETRFBAN TS ?ﬂc‘gwﬁ%afi e BEF#Ihg pr esent
[0047NVRHak GBen a*mvay@ &lﬁmﬂel%rtdhﬂhétéﬁﬁro@ésﬁﬁg di/ & avith ultra low-K

substrat e hayi nﬂraan el ec ronic circuit in a block

dielepifigiayqr glowrhge dRradpy ety diedrnteie miteriad de pe Bserldg @ manpigturipg flow,

withP@! 088Sng MEhItlhRuwSKDbalRlR t[‘ﬁLI@) 1RePCHredibAdy known methods
bl ocKki ngﬂga;n incom ng radiation from’a first region 131

subjecsl the VLA npytqctesehaicargdked of dafermeif. a bl ock 1106;
[0048{’ ?fr? gﬁfﬁéeﬂ leEJl)%reG%a‘E ?ffegﬁ*fsfeﬁtqm«%u%g oy ?{a 1%%@%1}1 %fspecge

di el ect ayer proj ec
[604Phcdni aspect aditat itlenpesent hevesBeo mtd proeglienn mmtﬁadnkraiﬂk process to
T L R N X TR, Ay
allov} B&EH isolaniogbaaterhigieipebd int@coRtOodithi@ thededi@aicwiuit.ne

em copduct or ocessin ystemwith ultra |owK
[0osj| e‘i\’é‘l‘,tg?r L e e prEsleh manipetiapAow with

fewdrg}tcpﬁrf ormed as follows: 1. Providing a substrate
ving an electronic circuit. (FIG 1) 8 2. Formng
[905&}1 Weritaathpomprrtet errset ofi tee pragant mvn!éwnngthpbtt gejerhdy supperts and

serv&&e tl‘?cu th?’stt&%le trelnﬁ] C*{)i“ q%cﬁ,% égo I §§tg g s%&&h&% i %%‘.glg%a Led rlgcrgasm g

conductive nateria
perfqrm@mng radi ation on the ultra lowK dielectric |ayer

ens from r i ons of
{005%&0 tTHQ’egtla &5 %Ylgrl ea‘lua% asge &xe progent | IHY) lé CP%SG‘&}F@E;}’ zlﬂther the
statelolﬁtl’tehﬁ:hhﬁiﬁgjtlo@ﬂldﬁh&iﬁe&neﬁ(h&véleﬁoved porogens used to
and 4. Selectively renoving

Fl 3.and 4
IUOSf*leSlL Feit 6 B direret o et etiop PrpEFINgEFEn with ultia

low-ROAREBEME MEWBI Pn@ esded v b &ﬁv%ﬁtﬁﬁé fbrils® infdbrtant and
100471 It has bgen%gl scover ed }?eat t he senm cor?dulgzr@j)ran an

heretgfope aginown 994 tunyaijable snletiens eopakilities, and functional aspects for

manufacturing electronic circuits with high speed interconnects and geometries below
100nm. The resulting processes and configurations are straightforward, cost-effective,
uncomplicated, highly versatile and effective, can be implemented by adapting known
technologies, and are thus readily suited for efficiently and economically manufacturing
integrated circuit devices fully compatible with conventional manufacturing processes and

technologies.




dielectric layer allows the ultra |low K dielectric
material to be used in a manufacturing flow, W thout
damagi ng the ultra low K dielectric (ULK) |ayer.

eyj ous known net hods ubj ected the ULK | ayer to
0054 b R lintl DAeBE Gl derBERaEos: ] DoHET Y SHaeotretive.
uncdhSRaer ﬁ%htyha&rsitn@ ad eéfﬁ:ﬂﬁvd e Mel Qﬁpl&hé&ﬁcdqaﬁf adapting known
numer ous aspects. aspect is that thé present

techp@lQgint: i2bh arretthlﬁrreaﬁﬂaégm‘éi] fﬁﬁ‘?ﬂﬁf“&@tibfﬁr’ébﬂc@%m@%}BS@aItuéaCmrmg large
die IYRGR  UAdarrged ultra lowK dielectric layers in the
i nterconnect |ayers. The ULK | ayers allow better
[0055% oMatiledhe nwentimarhah pen depethdd iimteywotinewi anipetifin bettenode, it
is toetleel(ﬁltdlég[boﬁ t}%lt rngalljlktaitellngé?? 9] m@&%ggﬁ) %%8 %%}1 tzo% lff be apparent to
present 1 nventio prOV|é%§ a srnp utac I ng
thosé Iskoiledvirt the aftenwdighst)éﬂse af@x@gtﬁﬂgldééemmamotxhedrdmgpfo ittiamitended to
aspect of the invention,i i.t. val u
e 8 by i iy Rbgm N B St Pt R Bl G e hope of e
includRd Ugdimg. A0ShSters hitidrickire g fyHt Q&R @NHoWAGHABS kB@mpanying
performance. [00521 These and ot her .val uabl e aspects

dfavefg%%tophﬂégtémef?Weaﬁtlklwawﬁ@é@aféﬁtwn&f%sm%t‘her t he
state of the technology to at |east the next |evel.
100531 Thus, it has been discovered that the
sem conduct or processing systemwth ultra |owK
di el ectric nmethod and apparatus of the present
i nvention furnish inportant and heretofore unknown
and unavail abl e solutions, capabilities, and
functional aspects for manufacturing electronic
circuits with high speed interconnects and geonetries
bel ow 100nm The resulting processes and
configurations are straightforward, cost-effective,
unconplicated, highly versatile and effective, can be
i mpl enent ed by adapti ng known technol ogies, and are
thus - readily suited for efficiently and econom cally
manufacturing integrated circuit devices fully
conpati ble with conventional manufacturing processes
and technol ogies. 9 [0054] The resulting processes
and configurations are straightforward,
cost-effective, unconplicated, highly versatile and
effective, can be inplenented by adapting known
technol ogies, and are thus readily suited for
efficiently and econom cally manufacturing large die
| C packaged devices. [0055] Wiile the invention has
been described in conjunction with a specific best
node, it 1is to be understood that nany alternatives,
nodi fications, and variations will be apparent to
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those skilled in the art in light of the aforegoing
description. Accordingly, it is intended to enbrace

all such alternatives, nodifications, and variations

whi it hin ope of the included clains.
Al#ﬁﬁé&?gbgﬂﬁﬁpﬁ€$¢%$%?§ set forth herein or shown in

the acc anyi drawi ngs are t e interpreted in an

| Fust r A6 FOSOAHoR BRSPS g edhalire oy Kl s aleseriien e
CLALMADR g sSiubdtate Havind saetdceomddigéu@r processi ng system

with ultra | ow K gi?leptric conprising: providing a
subbSPH 8 HE/PHE 41! CiedRY b magngipprogres, o156t SRSt

ul bloakihoW ilﬁc@lhi%g efdidtiof HoRYLfirst RBWNG RAUCIBASK R Elkric fayer;
the substrate; bl ocking an incom ng radiation froma

f i p@porating B pefozemrelien arsgeandviegion pbtheatitra wW-Kydiglectric layer by
evapor at i ng; : ond.Leg of the
ultra ﬁ%ﬁEKﬁgﬁgf@ggﬁggQ(%égg‘n3h§%$01eg ﬁ%ﬁﬁghe

i nsowiving thadiratovel dsledthelasado i firggiegion withd deedioner.ng

the ultra lowK dielectric layer in the first region

wi 1.h a Hewsbtepes claBnedTineclgyslt fmtheascoal paisimg dointing b ahamntl in the

fur r, conprising formn hapngl, in the. 10 ultra
e o e SR T oy PP B BT R s fn Pt hon

dielectyric layer in the fjrst region. 3.. The system as

el 5 mod oY 45 Gatpsy ah SIATR e SRS P R g @ refcle for
projdcehg & btchiosn a pickjregétiingr.a pattern on a photoresi st

| ayer. 4. The systemas clainmed in claim1 further

CoONPr i STHGsyh@fdThd GlandAARMOPRIE | fultBEUERSpriRIY ﬁ)@hir@ga Afnopore
) I[traviolet light on a matri x of the porogens. 15 5.
‘nd”%ﬁ%pr%&?%tf‘é’lﬁ“d@r Aptiight o wpEi Al thegRerssnn renovi ng t he

porogens includes using a _devel oper to etch a path

fol a cowdiveiemas daimet iiaclaig | whewsin wowdingt e porogens includes

using®d QSREPENG cRASHRM 1 § BordlileR h QUK di el ectric
conprising: providing a substrate having an

el@.ctrofﬂggmeén{d%;Ismééagir{%%&m wh Ll 1hQwe meﬁécg{cgg{nhlgg&ng:

| ayer, having porogens, over the substrate in
20prpodmigagubstraierhguving o clegiromac domiduct i ve mat eri al

bl ' N ' Lation.froma first. region of .
o S OOt 80 OB, o P oo
t he i ndomiingari adiiatbt ona uidogia nphi@iadr esi st mask or a
reticle; evaporating.the porogens froma, second region
o IR AL B ioBI Gk AiFET et OBipe 45 ROk A THg aver
the i nGadtidifl hadkiaki @8 RkiRe BASRNC ubiRYiOPhdiSeli®r Mg or a
nanopor e;
reticle;
evaporating the porogens from a second region of the ultra low-K diclectric layer by
projecting the incoming radiation on the second region to form a nanopore;
and .
removing the porogens from the ultra low-K dielectric layer includes selectively

removing the first region from the ultra low-K dielectric layer with a

developer.
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and renoving the porogens fromthe ultra | ow K
dielectric layer includes selectively renoving the
first region fromthe ultra | owK di eI ectric Iayer

Wi %’h a T?eeélﬁgkgps?srclal&n%d Tn Cillplff) %yr%her com%rh r}gﬁflgrmmﬁ tcﬁxgnncl in the

claimé6 ormng

ultradbtvri@ dictrotri lakoe Ifcecfbposmdgay@coxﬁodstméemalat ing the

conductive material. 8. The systemas clainmed in claim
6 8 ur t hiée syempr ks tlagegdr iavdldinng f@theetompsifgOproviding a reticle for

ecting a tern, on a photoresis Ia er includes
proj 18 ad?e\t]tax%aoq g gowghﬁaygéglcrugﬁs BIoy! B%%H%sectxon and an
opagmeGédtion. 9. The systemas clainmed in claim6 wherein

form ng the nanopore includes: illumnating a matrix
of ot he Py QgeMSasWaiie®i dl’dlﬁlr@'béhé?bzﬁtforl'dugéhﬂle hitopbeiiRdudes:
chemcally | altering the ultra | ow K diel ec{)rlc

| aS}’é‘F‘““f’é‘l‘?& 2epap8rdtthhgoraespbith ge nirayple Jigbuaeidingechemically
Nanopor g&rind thehra (ALK WH G BFer +r@l' med in claim6

wher ei n rendvi ng the porogens includes using the
deveboptng theporogami sgacuble tishionopess. st mask and t he
porogens in the first region including form ng a path

f ot0.t heTlzosdtsot iazveiaimtdeini @him Qlﬂvheﬁeils emm@angthet@rogens includes

I
usmtg Eh%cc?e%g'll ﬁ& f%}(% ()\f'msfgt tthe tplljlotog'e%is maglﬁa c‘ @&ppboi%cr&s 1& tP‘E l§ rstt region

avl n

mchﬁiﬁqﬁnrrmhg aaatlhcfmftl{e dmreIIueMerm&xeﬂ:zayer havi ng porogens,

over the substrate; a first region of the ultra |lowK
di ll. ect Aisanicaydicton articBgingsybtag efitngtrd Re-RAididar @ekeding
the porogens evaporated.froma second region of the
uI??LE’ r@&ﬁ%”&ﬁ@}g%ﬁt’i"ﬁ‘@ 5y by the i nconing

r agh @tch QW-RI REBGHS BhySN hiig: SEE6Q0E, Jvegihelubsame, t he
ultra lowK dielectric |ayer removed in the first

r egyfishragiontpt éIﬂed)éRVféIO@/pErdlefg@ﬁqbyer‘mélng ¥ inspmning radiationgocked;
' nth@ |p@f0@:rlls %«aﬁ&‘é& Gonf QTR I %o@o?&@%ﬂ%est%gﬁgedtﬂc layer by

[tra lowK dielectric lIayer 1nclu
por ogenfée mempgdadidBn prhjectsy st thmsesnd regiongdnd n ¢l ai m |

I le,f

pr%ﬁ‘éﬁ O TR e Dl i B AR WL astomt s

I he .
fofred dfhféyg‘ﬁ%laa&&m et O3B SpE RerRR Tormed in the

ultraildw-Endiclatted 143y @oblutdstthapdropel rdrh@hll. 15. The system as

claimed in claim1l further conprises a conductive
mat3er i ahe system as claimed in claim 11 further comprising a reticle for a pattern

projected on the photoresist layer.

14.  The system as claimed in claim 11 further comprising a nanopore formed

includes a matrix of the porogens illuminated by an ultraviolet light.

15.  The system as claimed in claim 11 further comprises a conductive material

deposited in the channel formed in the ultra low-K dielectric layer.

16.  The system as claimed in claim 11 further comprising:
an insulator formed on a conductive material; and

a first region of the ultra low-K dielectric layer selectively removed with a developer.
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deposited in the channel fornmed in the ultra | owK

dielectric layer. 16. The systemas clained in claiml

| further conprising: an insulator fornmed on a

congductive material; and 30 a first region of th _

i a1 OO RPRrer el N abjr T bRt cURRYT aove fared in the
ultraBloGrell dlchpelc. layet Zor Héposkitg thy&dn@idtas ne@iaed in claim 16

further conprises a channel fornmed in the wultra |lowK

di esect Thesysayehs tigiinedapithi B0futHe CRHUGL VRticle for a pattern

material. 18. The systemas clained in clarm 16
proj¢qik Wed Podpst&ely a reticle for a pattern projected

on a photoresist layer. 5 19. The systemas clained in

cl &t'm 1604 sysisiees chnped &1 Algim 1halveperr eontisisingda nanopore formed
inchidael udes: a matrix of the porogens illum nated by an

ultraviolet light includes the ultra lowK dielectric

| ay aratich ehibe aloragend dleménitedanoan Weapoled jetnsndudgsshatid low-K

to evac 1.h 10 20. The system as

cl ai m=:d&li?ltrelgttli1 é\aS’an%%%\Aﬁ%g%rluﬁe{?ﬁggpor ogens renoved

i ntlepdegetwapghod ar @atste thasdopads.t he porogens in the

first region renoved by the devel oper includes a path

f 020.t heTloanystgoitds eimat iarcizh 16ovieedn thPorogens removed includes the

photoresist mask and the porogens in the first region removed by the developer includes a

path for the conductive material formed.
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