SEMICONDUCTOR PROCESSING SYSTEM WITH ULTRA LOW-K
DIELECTRIC TECHNICAL FIELD [0001] The present invention relates
generally to integrated circuit fabrication systems, and more particularly to a
system for managing the application of ultra low-K dielectric material in a
semiconductor manufacturing process. BACKGROUND ART [0002] Porous
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dielectric materials. Subsequent removal of porogens creates a void space
thereby reducing the overall dielectric constant of a film. In a conventional
semiconductor device manufg.\%t&:gﬂg or patterning an ultra low-K
dielectric or the like, an ultra low- y Iith'porogens incorporated therein
s first osited on a substrate. This is followed a UV cure process to
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i RseRUENIXForMedLRHE PRIQYs a dielectric layer by exposure to a
coherent optical light source or an E-beam through a reticle. The dielectric
layer whose portion is not covered by the pattern is etched using the
photoresist pattern as a mask Ae-fasp® sepdyetive layer pattern. The
photoresist is removed leaving recesses in the dielectric layer where the
conductive material is to be deposited. The conductive material is deposited
[a9621 tHosufaGenarbsulbjeoted o acipemitakmechanicalupalishingdGldigity to
JRIOGASS, IR IRAlats, A A e e, CONAUBIE RAURID, TRIR REACE SISy requcing

repeated for additional layers. [0004] The photoresist pattern Is used as the
theagkeel Hislsetiiel senEmbved frofthe ldliclecticaaleralitieaipristeresisdevice
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pattern is completed. However, it is difficult to.remove photoresiﬁ{ matlerial in
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photo is deteriorated e dry etching process. [0005] Dry etching
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between a plasma 1 etchin %?s and a targeted layer. Since sharp patterns
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mask to form a conductive layer pattern. The photoresist is removed leaving recesses in the
dielectric layer where the conductive material is to be deposited. The conductive material is
deposited over the surface and subjected to a chemical-mechanical polishing (CMP) process
to isolate and define the conductive pattern. This process is repeated for additional layers.
[0004] The photoresist pattern is used as the mask and it should be removed from the
dielectric layer with a photoresist remover in a strip process after the process for forming the
conductive layer pattern is completed. However, it is difficult to remove photoresist material
in the subsequent strip process since the etching process for forming a conductive layer
pattern is performed with a dry etching process when making highly integrated devices and,
as a result, the physical property of photoresist is deteriorated during the dry etching process.
[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 the photoresist pattern has gone through the
dry etch process for forming openings in the dielectric layer, it has to be
removed by 02 plasma. This photo resist strip will cause the surface of the
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0009] The present invention provides a semiconductor processing system
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following detailed description when taken with reference to the

accompanying drawings. 2

DISCLOSURE OF THE INVENTION

[0009] The present invention provides a semiconductor processing system with ultra low-K
dielectric including providing a substrate having an electronic circuit, forming an ultra low-K
dielectric layer, having porogens, over the substrate, blocking an incoming radiation from a
first region of the ultra low-K dielectric layer, evaporating the porogens from a second region
of the ultra low-K dielectric layer by projecting the incoming radiation on the second region,
and removing the ultra low-K dielectric layer in the first region with a developer.
[0010] 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.



BRIEF DESCRIPTION OF THE DRAWINGS [0011] FIG. 1 is a partial
cross-sectional view of a semiconductor processing system with ultra low-K
dielectric, in a photoresist patterning phase, in an embodiment of the present
invention; [0012] FIG. 2 is a partial cross-sectional view of a semiconductor
processed substrafeRikth DREGROGLION EIEEHE WRAYORSEGENS, in a
hotoresist masking phase; [0013] FIG. 3 is a partial cross-sectional view of
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semlconductor processed substrate with ultra low-K dielectric, after the
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hase; [0016] FIG. 6 is a partial cross-sectional view of the semiconductor
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alternative semiconductor processed substrate, in a porogens degradation
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1.E 1 is a flow chart of a semiconductor processing system far the
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[0019] FIG. 9 is a partial cross-sectional view of the alternative semiconductor processed
substrate, in a porogens degradation phase;

[0020] FIG. 10 is a partial cross-sectional view of the alternative semiconductor processed
substrate, in a ULK layer developing phase; and

[0021] FIG. 11 is a flow chart of a semiconductor processing system for the manufacture of

a semiconductor processing system with ultra low-K dielectric, in an embodiment of the

present invention.

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 well-known circuits, system configurations, and process steps are not
disclosed in 3 detail. Likewise, the drawings showing embodiments of the
apparatus are semi-diagrammatic and not to scale and, particularly, some of
the dimensions are for the clarity of presentation and are shown greatly
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semiconductor processing system 100 with ultra low-K dielectric, in a _
MSHOGRShhARBIFARY PhESePTricah ENABHAIMERE dFtHe PHaseHRsnvantisd, herein
intheipadipdstiessosantienal viephslopias dagubsiatexporhlakng dmeltctiohitg,
ool fabricated (herean nat shown) an ullra ow K dieiectic layet 104 S be

8epo§1te over the SuBstiatd 165 Theiftra ow- R dislettic ]ilayer Ba?1as
stpovtogens 106, such as a sacrificial polymer, disbursed throughout the ultra
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v-K dielectric layer 104. [0025] The ultra-low dielectric layers are of the
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dielectric layer 104. A photoresist layer 108 is applied on the ultra low-K dielectric layer 104.
[0025] The ultra-low dielectric layers are of the type consisting both matrix precursors and
porogen. They may have ultra-low dielectric constants below 2.5 and are of such materials as
polytetrafluoroethylene (PTFE) commercially available as Teflon-AF and Teflon
microemulsion, polyimide nanofoams such as polypropylene oxide, silica aerogels, silica
xerogels, and mesoporous silica. Besides the spin on dielectric examples mentioned above,
PECVD ULK based, for example DEMS, DMDMOS, VDEMS, etc as the matrix precursors
with ATRP, BCHD, etc as the porogen (Porous Generator) may be used as well.

[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, illuminates the reticle and passes through only



PECVD ULK based, for example DEMS, DMDMOS, VDEMS, etc as the

matrix precursors with ATRP, BCHD, etc as the porogen (Porous Generator)

may be used as well. [0026] A reticle 110, having a translucent section 112

and an opaque section 114, is mounted in a photoresist patterning system
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low-K dielectric layer 104. [0028] The photoresist mask 202 was patterned

IonhEdlislecpitofiedi€tiayer 108, of FIG.1, was chemically altered by
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cross-sectional view of the semiconductor processed substrate 200 with ultra
oot kel icdiples tin ke K casribgPitiassistiash afttal cross-sectional
[0029Y ORETESRMICANESIGRE PROcRS SR iSUDSKate 2aRidepists-staaskbsiaieof the

seazpie itra oW K disjectric I'?é’e.r }94’15‘}”3 th%g%{ ens 100 ?[!i?%‘ s —
THPGUGHSUY tRE Titrs oK dfierectrit Byer AT 5? &'phdto eS|s£ askne
pRO2. rEBmansdnitire-sdttaiahwiK wielebtrietayendlodr Arficstsed substrate 200 depicts
the substrate 102, the ultra low-K dielectric layer 104, and the porogens 106 disbursed
throughout the ultra low-K dielectric layer 104.

[0030] The photoresist mask 202 remains on the ultra low-K dielectric layer 104. A first
incoming radiation 302, such as an ultraviolet light applied in a coherent fashion, is
completely blocked from area first region 304 of the ultra low-K dielectric layer 104 that is
covered by the photoresist mask 202. A second region 306 of the ultra low-K dielectric layer
104 that is exposed to the first incoming radiation 302 is chemically altered. Specifically the
porogens 106 embedded in the exposed regions of the ultra low-K dielectric layer 104 are
substantially removed, causing the exposed regions to become porous.

[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



incoming radiation 302, such as an ultraviolet light applied in a coherent
fashion, is completely blocked from area first region 304 of the ultra low-K
dielectric layer 104 that is covered by the photoresist mask 202. A second
region 306 of the ultra low-K dielectric layer 104 that is exposed to the first
disleetmirigyradiedider 36BArschichnedflyaitestety dSpbelficihyiyHiteer sptsyen aadaable
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substantially removed, causing the exposed regions to become porous.
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have evaporated used to reside. [0033] The uv cure temperature has to be

epgptisuFrcitsth Yot ih eRRsFag s revis tnprfoteiie 31 nadkd ueisrabhnpicshan 00
oMakgiit dificHib IR FRMRNE the hhRiBreSIEbPask RAG oMt Whd €SORING SR Ble, for

plasma ash, hence defeating the object of the present invention. In one
eEmBlaiiief RN E re RbarditYeE R HRISRS th AP 2K ren iy prereramy of

0lessotihew 200 C. While the remaining process conditions, those conventional

inthe art are suitable, for example, single wavelength or broadband uv with
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matrix of the porogens 106 that was shielded. [0035] Referring now to FIG.

(093 rBFASIBRANN dPatfial rdidedp diohamicthariiflecross-sectional view of the

semiconductor processed substrate 400 with ultra low-K dielectric, in a photoresist softening
phase. The partial cross-sectional view of the semiconductor processed substrate 400 depicts
the patterned ULK layer 402, having the nanopores 404 and the porogens 106, and the
photoresist mask 202. A second incoming radiation 502 such as an ultraviolet light is applied,
in a coherent or incoherent fashion, to the semiconductor processed substrate 400. This
wavelength of the second incoming radiation 502 penetrates the photoresist mask 202 and the
portion of the patterned ULK layer 402 that was not evaporated.

[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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semiconductor processed substrate 400 with ultra low-K dielectric, in a

photoresist softening phase. The partial cross-sectional view of the

semiconductor processed substrate 400 depicts the patterned ULK layer

402, having the nanopores 404 and the porogens 106, and the photoresist
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view of the semiconductor processed substrate 600 with ultra low-K
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flat surface such that the conductive material 70 ' _ '
alternative semiconductor processing system 800, in an embodiment of the present invention.

The partial cross-sectional view of the alternative semiconductor processing system 800
includes a substrate 802, having an electronic circuit fabricated thereon (not shown), an ultra
low-K dielectric layer 804 is deposited over the substrate 802. The ultra low-K dielectric
layer 804 has porogens 806, such as a sacrificial polymer, disbursed throughout the ultra low-
K dielectric layer 804.

[0041] A reticle 808, having a translucent section 810 and an opaque section 812, is
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 dielectric layer

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



coplanar with the channeled ULK layer 602. [0039] An insulator 704, such as
SIC, SICN, or SiN, is deposited on the conductive material 702. Each layer of
the conductive material 702 that is added to the interconnect structure of the
electronic circuit (not shown) is bordered by the insulator 704. The
rigigirennitdcidy erysasethelaettionl Bf ideslapetPRsnfoiffinty the swRIRsed70%insq this
et EaRAvciive fatEtahEaRe [RQ4H RefprReqoMnik Koo & tirerein ithshAW e

a partial cross-sectional view of an alternative semiconductor processing
(COYRIEAN AR A BT O SRR S HIE S ESR NSRBI A Fr s PR
[00423s- Rectiving| voewtof FiNe. adtetinative is oo d yeiaiapracessitgoaystasw800 an

cludes a substrate 802, having.an electronic circuit fabricated thereon (not
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dgBzuTheegiltra loworeditdedizidirkhyer@0athaxlporogéds Jhe, mudhl gsoss-sectional
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[0041] A reticle 808, havina a translucent section 810 and an opaque section
haying &Pt H A dayatidthidd s patispmehbi-dhbuem JFhecrtainmpaRarrs 904 and
nfiachafiarn@?2 illuminates the reticle and passes through only the translucent

jon,810. The im the reticle 808 js projected.on the ultra Iqw-K
R ST TR e LD itk Ml S g e o o
aljmdenthectragisidednt sactord 10 itrdhe®ifally alt8rEddythie iilspingpiniseg The

pdriddiglion 30r.aAd Gakses e MatikRkNe PRINARIS SRR L08R euRREAIE 00

~ Since this embodiment does not involve the use of the photoresist mask 202
ingtydrs azhfnasiRAddkE tayrptPdtrrdrbanpdsnigher Tesbrpdededicyrdrisg by
usBaie dhe-samelasohefatea[0R47] Refeshing m9wdeidd G\ AlHEEaiNRBROVThe

a partial cross-se wﬂl view of an alternative semjconductor processed . .
R B IR Fmo A PPBOA TGS 1 B BBt
3eXkposbekedvtdefitbe if¥bRhing radiation 302. The partial cross-sectional view

[dahe %E@ra%‘ﬁ%ﬁ%ﬁoﬁg%%fyw&%ééﬁdﬁ oliath MO GRRICER (Baterial (not
substrate 802, having a patterned ULK layer 902. The patterned ULK layer
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peubsiiaesd@O0 1100 with ultra low-K dielectric for manufacturing the semiconductor
processing system with ultra low-K dielectric layer, in an embodiment of the present
invention. The system 1100 includes providing a substrate having an electronic circuit in a
block 1102; forming an ultra low-K dielectric layer, having porogens, over the substrate in a
block 1104; blocking an incoming radiation from a first region of the ultra low-K dielectric
layer in a block 1106; evaporating the porogens from a second region of the ultra low-K
dielectric layer by projecting the incoming radiation on the second region in a block 1108;
and removing the ultra low-K dielectric layer in the first region with a developer in a block
1110.

[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)



includes a channeled ULK layer 1002 and channels 1004. The channels

1004 are formed by using the aqueous solution of tetra methyl ammonium
hydroxide (TMAH) and methanol. The areas of the channeled ULK layer

1002 not previously cured by the first incoming radiation 302 are dissolved

by the TRIAEPITOO44THECaifelicl GOAcdrerae ddyitg actegsna depoditionbfrate

conductive [H@lﬂ%ﬁl?g% f&‘?ﬁi@ﬁwmuﬁ%&'&@%&%’%{dﬁ%% RlesnumPId he
conductive material forms the interconnect structure for the electronic circuit

(not shown PS5 EAg dbri b dadistigh 2oba sysardomnly rbsleadie davey o
therein is sheltiigefloverabes tpof@senticondidion oprdeassinhsyRianlddto layer.

with ultra low-K dielectric fo% {g@pu{ggtprmg the l§t<)em|&;1(‘;d)nductor %5oceesnsslrllge d to

system withAu R?gqg%ﬁ%sd%fectncqayer,Ql%a anem ef)edltme{wetl%(%vﬁwde prrgéent
invention. Tigeidsstdm 31200 Mehstes providing a substrate having an

eleqtronig CHQHM%E« Q%%%Ogééﬁﬁﬁ?iw Qﬁleuﬁ[éaJOWaKI{ji%ﬂr%Fé&ﬁéaYe%fer_ where
having porogens, over the substrate in a block 1104; blocking an incoming

radiation frotfraSAPSETERISTBPEHEdrYhowWaRerEtHE 18y r in a block 1106;
[4apoiatiag then phsagens! fram thesecnioohtkgton Rbtbsidfiray it Kvidialretnew-K

layer by projecting the jncoming radiation on the second region in a block
o R R e PR R o
wildvelogenaigiagblbekulirhl @046k lecgredfe L Ketédlca miethiodsty eanufasteteds

sUBR SEMIROTERGIREPIOCRSS A DSLRY Vil riifiad qw-K dielectric in an

embodiment of the present invention, is performed as follows: 1. Providing a

(84 tr rban Rernisroxraedr Bifchs RIGRE (R REe o rBtBU ST ATRE E LAERE F5-K
[0b49gCiNG layRer having pRregass: aventla stipsikates inciaingdaraBlegpastess to

inely 'eaﬁ%ﬁé"}{l%“&ijuj‘%&o du 'X%f%%i%rf% Ffrffh%)ig’fef %%ree%tt'rf &1 SV jayers
radiation on the tltra ow-K dielectric fayerto selectively refmove porogens
afionbeggiongaoibthies ttren lo\ghKpdial eotricolmests vAtharibpele iowreatedtin the
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Selectively removing regions of the ultra low-K dielectric layer where
feygiioteitts remain embedded with a developer. (FIG. 6) [0047] It has been

[SEpVeedibatihesermicasddct iR peassngvestam whitlaiew-ipports and
services the historical trend of reducing costs, simplifying systems, and increasing
performance.

[0052] These and other valuable aspects of the present invention consequently further the
state of the technology to at least the next level.

[0053] Thus, it has been discovered that the semiconductor processing system with ultra
low-K dielectric method and apparatus of the present invention furnish important and
heretofore unknown and unavailable solutions, capabilities, 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, without damaging the ultra low-K dielectric (ULK) layer.
Previously known methods subjected the ULK layer to stress that cracked or
deformed it. [0048] It has been discovered that the present invention thus has
[003derbbe asidicns. [004SFAN@SpeenirdRiiaie piesetghientid. itqeroeidkasive,
uRe BRaIEACiUTRRIR, PrREeR IO i CladevRdamaged HiikalaneK sielraiim AYakvn
in the interconnect layers, The ULK Iaéers allow better isolation between

iyl kere giaetd ittt tHeraE oy Lirkere ey nmame 4Epick e

dis i@ fpiaseadswention provides a simpler manufacturing flow with fewer

([0S S-&&?ellhlet%ﬁﬁt%%dsnb%‘éﬂt ot ar%%&% %flothl?n HioE N1 HVeRlion. iSehaldhe, i
va abysupporsanc? Services the historical trend of reduding costs,

issipnprtifyider sgedettras, raany inltreasivey. pedibivnaence Aj005RRTprssw ity etiparent to

th@@ﬁ@iﬁe@%?%%&fiﬁhﬁgﬁf%ﬁﬁé Inpgf %@é@}?ﬁ{ﬁ{‘t&c@&mﬁgyﬂ% Et?ﬁﬁeﬂlfed to
the technology to at least the next level. [0053] Thus, it has been discovered

CRRIRGR Al b CB I ERARSTS pPREESAHG Sy SR aRCaR I WA WihaLthe Srratholthe

irkndi@ppriait)sAf thederesemeivfenrtion foftisheigipasitanbandinheketeiaiapanying

aHnimonn.andangyaiiable solufions, canabiilies, ang functional aspects for
manl%?acfurlng alectronic Girluits With Fiiglh spee 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. 9 [0054] 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 large die IC packaged
devices. [0055] While the invention has been described in conjunction with a
specific best mode, it is to be understood that many alternatives,
modifications, and variations will be apparent to

10



10

15

20

25

30

those skilled in the art in light of the aforegoing description. Accordingly, it is
intended to embrace all such alternatives, modifications, and variations
which fall within the scope of the included claims. All matters hithertofore set
forth herein or shown in the accompanying drawings are to be interpreted in
an illJStRINY BNGIROhGidiiMERdAse. 10 THE INVENTION CLAIMED IS: 1. A
semiconductor processing system with ultra low-K dielectric comprising:. .

providing a SUBEHERABHEITIY AT SIREROHE SHEUHFBITAY HRIEALFS [RRising:
dieleglfioitiygs fidvingeparogensclevesihesuligtrate; 5 applying a photoresist
layer on the ultra low-K dielectric layer; blocking an incoming radiation from a
ot B L I TS e e iR e e SEPE, o
a secumpdyragiophoforiasiay lkrgefow-Kedibifa dorc Kagistebiriqlrojacting the incoming

radiafiprgRthe iSESANd regian-aRshi smaviagithe tita Wi dielgeiticiaysrer:
and the photoresist layer in the first region 10 with a developer. 2. The

systePYRSBIHIMEE RPQRTHT irettharCBhEEIRG faPmtged Chidh Al shttiseayer by

ultra low-K gielestiig {ayaicbniigmauingiha tirselondkegieteatidc layer in the

first region. 3. The system as.claimed in claim 1 further comprising praviding.

a ret T e R S e S TR DA o

claimedtinn diaigtppefurther comprising forming a nanopore includes projecting

an ultraviolet light on a matrix of the porogens. 5. The system as claimed in

claim?1 whel8insyalriBvin @l‘iﬁéeﬂé?cfé‘éﬁbligﬁfﬁﬂ’é§°{5’§i‘ﬁ§“§ B%%Ilfgp%i;%“éféﬁ“éhe
upathfoKadcoadbelive mpateHnviag M samicNdUCIX RIECesHiN th Sys fasd esibn.

ultra low-K dielectric comprising: 20 providing a substrate having an

electionic cifbaityformingcdmnuttan ahrika didledieicdayerisiayvimgvpbnggensgicle for

plq)yggtig]geas&lag}%g 5%19@@@8{953131{19 an insulator on a conductive material;

applying a photoresist layer on the ultra low-K dielectric layer including

patteming ariistyegions 2mbleakindRMhincaHAg: reshiatinmravidie fisshanopore

. region of the. ultra low-K dielectric layer .
1nggdes prOJIectlng an ultraviolet Leg%t on a matrix of the porogens.

5. The system as claimed in claim 1 wherein removing the porogens includes

using a developer to etch a path for a conductive material.

6. A semiconductor processing system with ultra low-K dielectric comprising:

providing a substrate having an electronic circuit;

forming an ultra low-K dielectric layer, having porogens, over the substrate including
forming an insulator on a conductive material;

applying a photoresist layer on the ultra low-K dielectric layer including patterning a
first region;

blocking an incoming radiation from the first region of the ultra low-K dielectric layer
including blocking the incoming radiation using a photoresist mask or a
reticle;

evaporating the porogens from a second region of the ultra low-K dielectric layer by
projecting the incoming radiation on the second region to form a nanopore;

and
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including blocking the incoming radiation using a photoresist mask or a
reticle; evaporating the porogens from a second region of the ultra low-K
dielectric layer by projecting the incoming radiation on the second region to
form a nanopore; 30 and 11 removing the porogens from the ultra low-K
dielecairoryerthechsdegeseléetivale rdmolanglthdidlestrredivnrfiophutes gifegtively
low-K die"?(}Uﬁ&‘okﬁMg rtl@ﬂr&'ﬂ?efgﬂﬁt@roﬁﬁ%i% feskowiR dey&leRakyér Ifethe photo
system as claimed in claim 6 further comprising forming a channel in the g
ultra low-K Sk 38 $ordsGsiting the conductive material. 8. The
systen as claimed n, a0 Lyrner, Somprsing PIoYIAING ALEHEIS Bt in he
projecting a patfgrn on a photoresis 1ayer Includes providing a transiucent

5  ukwchonkaditlasiriopagnéosdepioniti®: fheayutdivearatdtihed in claim 6 wherein
forming the nanopore includes: 10 illuminating a matrix of the porogens with
an ulftaviolethfgRtsiEEIAicE it SR MR ERO MRS IRRARIC kg rfeticle for

plajpetingnd Rv@pomtingibeRevIens tachurReUats idignan@pdRsenlbclibe and an

?%/Stem as claimed in claim 6 wherein removing the porogens includes using

© guﬁes\elcetfglﬁ'er for removing the photoresist mask and the porogens in the first

regiog 15 iIRgjucing fofmingh AP BIERBAUSHYE MBEHAb e includes:
10 illuminating a matrix of the porogens with an ultraviolet light including chemically
altering the ultra low-K dielectric layer; and

evaporating the porogens to evacuate the nanopores.

10. The system as claimed in claim 6 wherein removing the porogens includes
using the developer for removing the photoresist mask and the porogens in the first region

15  including forming a path for the conductive material.
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