WD 03/ 028092 PCT/ US02/ 31159 DUAL- DAMASCENE | NTERCONNECTS W THOUT AN ETCH
STOP LAYER BY ALTERNATING I LDS 5 FI ELD OF THE | NVENTI ON The invention
rel ates twofisebsbonf fabrication of interconnect |ayers inpraTgaeoe/snsguct or
device. PRI OR ART AND RELATED ART In current integrated circuits, severa
| ayers of interconnect s tur i 10 substrate
containing active deviceEﬁgﬁéﬂgﬁﬁéﬁEE@Egghéggﬁgﬁﬁﬁéﬁébnnect | ayer is
fabricated in, ONTIHOUINANERIHSTOP UACERBY AC.TERNATING aBD8re etched in
each ILD to nmake contact with conductors in an underlying layer. It is
general ly accepted that the dielectric material in each ILD should have a
|l ow k to obtain | ow capacitance between the conductors. Oten the |low k
dielectrics_have |low densities and etch quite rapidly. Particularly for
unl anded 15ELAROEIEE INVENTION hi ng can occur and extend into an underlying
| ayer causing.a defect. For hi s reason, etchant stops are forned between
each | ayer Thwvsvtt%nr&iaéqsy@ fi%%@é fdyicpiipnt of lgﬁeﬁﬁnmeapzarygrstw seklieqndndfe hi gher
k val ues, and thereby increase the capacitance between conductors. The
probl em i sd&i&awn in Figure 1 where a first ILD 10 includes a copper
conductor and 20 via fabricated wth a dual danascene process. Wen an
opening 12 is etched into the next |ILD 11, the layer 13 acts as an etchant
stop to pr % - 1, nderlying ILD 10. But for the |ayer 13,
the regi on_shown by the dotted Iin? 14 may be etched away causing a
def ect . CoNs&rBhtnfepratadyairepisy, spvera laysrs il defergomg e AYRS Rbriceehardades ¢ he
capaci tance between conductors. 1 ) i )

1 substrate containing active devices are often used. Each interconnect layer is fabricated in,

or on, an interlayer dielectric (ILD). Vias are etched in each ILD to make contact with
conductors in an underlying layer. It is generally accepted that the dielectric material in
each ILD should have a low k to obtain low capacitance between the conductors. Often
the low k dielectrics have low densities and etch quite rapidly. Particularly for unlanded
15  contacts, over etching can occur and extend into an underlying layer causing a defect. For
this reason, etchant stops are formed between each layer. Unfortunately, these etchant
stop layers typically have higher k values, and thereby increase the capacitance between
conductors.
The problem is shown in Figure 1 where a first ILD 10 includes a copper conductor and
20  via fabricated with a dual damascene process. When an opening 12 is etched into the next
ILD 11, the layer 13 acts as an etchant stop to prevent etching into the underlying ILD 10.
But for the layer 13, the region shown by the dotted line 14 may be etched away causing a
defect. Consequently, the layer 13 is needed even though it increases the capacitance

between conductors.



WO 03/ 028092 PCT/ US02/ 31159 Typically the layer 13 acts both as an etchant
stop and as a diffusion barrier. Layer 13's role as an etchant stop is the
maj or corwoioBoesww2t o t he capacitance since a |layer thicknesI/ush2/3869 -
1600A is often used for the etchant stop function conpared to only 200A
needed to_ provide the barrjer functjon. 5 Another technol ogy that nmay be
used i nst dx@ically fielaygr {hects §gtapes am cighangsigp, prd 3s aag‘ff&SIB‘éB?ri”Srr gﬁl‘iyﬁﬁ/grs i syt 0
use a shunt layer with cobalt or nickel or an alloy thereof. This involves
the sel edPle@han@HBat $ipRl et ma oserH vy ol eAPRefanes btce ey et BB Pf nes to
present electromigration into the overlying ILD. This is discussed in

co- pendi ng08ppfiodariodan ugrd/fonthe styBant ptap inctiothessrparsdrin OplNr299A dgefied Vet hod of
El ectrol ess Introduction of 10 Interconnect Structures, assigned to the
assi gnee afovidedhpbasgenfunciionl i cation, filed 12/28/2000. BRI EF DESCRI PTI ON
OF THE DRAWNGS Figure 1 is a cross-sectional elevation view show ng two

| evel s Sof Axmtlienteelmodogs thad inesly e tusccinsidagl of bsimy thadaygs &4 of Figud apriberricart .
Figure 2 is a cross-sectional elevation view showing two |ILDs as fabricated
i n accor ddmeeis toiusé a ahure idyedivitk tbbalf orthiekehoremeatoyithareaft iThis inFolgrsrtee 3 is a
cross-sectional elevation view showi ng several |LDs fabricated with an
enbodi mentseétichhdejus@émanif i aveninting). maeridDEdArL Bio LEHERI Ri¢sOtb Apresent egr at ed
circuit interconnect structure and process for fabricating the structure is
descri bed.cldctrorhfpatibnl ihowhagvelegag TPIDI OThis RUABEBHE Bpeshndimg dppldalion ar e set
forth such as specific-interlayer dielectrics (ILD) materials in order to
provi de a gohygs osk)hnierd@nsétandudigres odndt heMpthegeot BlaueRts amroduttiont b be
apparent to one skilled in the art that the present

10  Interconnect Structures, assigned to the assignee of the present application, filed

12/28/2000.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a cross-sectional elevation view showing two levels of an interlayer dielectric
15  (ILD) as used in the prior art.

Figure 2 is a cross-sectional elevation view showing two ILDs as fabricated in accordance

with an embodiment of the present invention.

Figure 3 is a cross-sectional elevation view showing several ILDs fabricated with an

embodiment of the present invention.

20 DETAILED DESCRIPTION

An integrated circuit interconnect structure and process for fabricating the structure is
described. In the following description, numerous specific details are set forth such as
specific-interlayer dielectrics (ILD) materials in order to provide a thorough understanding

of the present invention. It will be apparent to one skilled in the art that the present

2



2 WD 03/028092 PCT/ US02/ 31159 invention nmay be practiced w thout these
specific details. In other instances, well known processing steps, such as
etching awo odepssstti on steps, are not described in detail PCa/woRariso not to
unnecessarily obscure the disclosure. The present invention uses at |east
two different ILD materials which are alternated from 5 one |nterconnect

| evel to tiReenHexmay bparagiged ihpat hess seestfacdeddls s fepiheratianset fred e
materials is etchable nore rapidly in the presence of the other naterial.
In one erseREPSHRATICPSt Heh p3 ?tsltlnw%#qpa%ltl%st%’ %8¢ gebriescrivpdvindilbp @84 i ¢ such
as a polyner based dielectric and the second material is an inorganic
materi al  S19éfp wnewpBEly-chepEthediselesi'The first category of materials, the
organi ¢ polymers, are typically spun-on. A discussion 10 of

per f | uor ocllesl mwérentaneentiFCRy ableesa e dipisropr s maisrigle tiéphiate alfenratagrfzam on of
Per fl uorocycl obutane (PFCB)", by C. B. Case, C J. Case, A Kornblit, M E
M1 1s, 5D. on€aisterdohmect Rvell tautheCuaxt.e TlenoeteHnls cee déleesl sugh Shatxedch GHPYRGT.

1997, Materials Research Society, beginning at page 449. These pol yners
are avai | ahateridls asnewbaipamias rspidly as theDppsauce oAl the edheSi matatial. Ddw oBheni cal ,
Dow Corni ng, and others. 15 The second category of materials that may be
used i n t hentodes@ntthd e miadtonl & & sighnic dowasdidectsachchass 4 Ipelymanbped ous
silica aerogel and xerogel. These dielectrics are discussed in "Nanoporous

Silica fordifk@liestidthesccanishanial isemSndrhaic RateriddyudRammmbonRopearixide, Maskar a
and Smth, Conference Proceedings ULSI Xl I|.COPYRGI. 1997, Materials

Resear ch HQCH &t Mieo B9 GF MRicRGis,ahe PRGHC ASIOmMBNtre FRIAUSspERI0AJR dististBn as
Utra-Low Permtti g/(??y 20 Dielectri csﬁf 2r ULSI [ nterconnect Applications”,

o L e e s otk promsegecpnge LS
Perfluorocyclobutane (PFCB)", by C. B. Case, C. J. Case, A. Kornblit, M. E. Mills, D.
Castillo, R. Liu, Conference Proceedings, ULSI XII.COPYRGT. 1997, Materials Research
Society, beginning at page 449. These polymers are available from companies such as
Dupont, Allied Signal, Dow Chemical, Dow Corning, and others.

15  The second category of materials that may be used in the present invention are silica-based
such as the nanoporous silica aerogel and xerogel. These dielectrics are discussed in
"Nanoporous Silica for Dielectric Constant Less than 2", by Ramos, Roderick, Maskara
and Smith, Conference Proceedings ULSI XIL.COPYRGT. 1997, Materials Research
Society, beginning at page 455 and "Porous Xerogel Films as Ultra-Low Permittivity

20 Dielectrics for ULSI Interconnect Applications”, by Jin, List, Lee, Lee, Luttmer and
Havermann, Conference Proceedings ULSI XII.COPYRGT. 1997, Materials Research
Society, beginning at page 463.

Assume for sake of discussion that a process has six levels of metalization, identified as

ILDs 0-5. While the present invention in some cases may be used in all of the six levels of

25 ILD, in one embodiment it is used for levels 1-4. The 0 level ILD generally contacts the
3



Assune for sake of discussion that a process has six |evels of
netalization, identified as |ILDs 0-5. Wile the present invention in sone
cases maywbasoswd2zin all of the six levels of 25 ILD, inromasSerbadd nent it
is used for levels 1-4. The O level ILD generally contacts the 3 WO

03/028092 PCT/ US02/ 31159 su rate an re LII re di ent pr si ng
such s ai S0SSERT) HEUSTHRY SRfered! ol stog e v g s PE A Eddp
typically receives s ial processing for cka in such as the
i ncl usi on &ke HHI?ﬁS‘%‘OStﬁﬁﬁ IFYﬂl Wpd? Y TEHEO, Sp%ﬁ‘fl RS ﬁé’% 12) g@‘@%‘“&ll%%"&"é | ayer

may be used, 5 Referring to Figure 3, the structure for four consecutive

| LD | evel sSush as the inejysion &nglssuagd far|this sgasay @ undpRedssiliqos\digridenayer (ay| evel s
1-4 in a six level netalization process. Levels one and three are forned
froma fir8useD material which may be, for instance, a |low k carbon- doped
oxide. The alternate layers 31 and 33, as indicated, are fabricated froma
second J | LReferingrtp dligusus Hhagirugtupofoy deyr dpassedivdilblP develsi 39, 31.62Aendkoisn i s
Figure 3, vias and conductors are forned in each of the ILDs 30-33. These
vias and cihststdrEresalpvdemiobarerels h-d4dm asixdevehmytaliznjiongioness. Loveld st ance, a
dual - damascene process. In this case, both the vial and conductors may,

f or i nst anawel thive aref fatmaddmiredfifst B matcddpzdﬁclnnayc@pﬁmﬁnsmht@y lavnk clrbors

encl osed within a conductive barrier naterial to prevent the copper from
di ffusi ng doped cadicackhntaltehat dgybrsidd avelt38r haindicatdd akanfabricatedelr@y aaselyanr i er

| ayer of silicon nitride or silicon carbide 34 is used between the |LDs.
Thi s di el elliD inateptiesaeniss gohy@net bgpgpediefecwidn di ffusing into the | LDs. Layer 34,
as nentioned above, nmay be relatively thin (e.g. 200A) since it is not

used asg) anAekkdvanis IHgueP3, viakld cohduceLge étnedtidede® of the 1LDS 80-39NMEELOr and
i nt erconduct or capacitance to the extent that the thicker etchant stop
woul d. vias and conductors may be formed in an ordinary way using, for instance, a dual-
damascene process. In this case, both the vias and conductors may, for instance, be
fabricated from a copper or copper alloy which is enclosed within a conductive barrier
material to prevent the copper from diffusing into adjacent dielectric materials.
15 In Figure 3, a barrier layer of silicon nitride or silicon carbide 34 is used between the
ILDs. This dielectric presents the copper from diffusing into the ILDs. Layer 34, as
mentioned above, may be relatively thin (e.g. 200A) since it is not used as an etchant stop.
Thus, it does not add to the interconnector and interconductor capacitance to the extent
that the thicker etchant stop would.
20  In Figure 2, some of the processing used to fabricate a structure for one embodiment is
illustrated. First ILD 19 is fabricated from a first material such as the polymer based
dielectric and includes vias and conductors. A shunting layer 25 is added over the copper

conductors to present electromigration for this embodiment. Then ILD 20 is formed from

a second dielectric material such as the carbon-doped oxide. Vias and conductors are



20 In Figure 2, sone of the processing used to fabricate a structure for
one enbodinent is illustrated. First ILD 19 is fabricated froma first

mat eri al wWomh/02891 he pol ynmer based dielectric and incl udesTaisay3any
conductors. A shunting |ayer 25 is added over the copper conductors to
present electromgration for this enbodi nent. ILD 20 is forned from a

second di efebdsatsdenniOe?q aleng with ﬂ&ssfwn@igcla?/%?ﬁ d%Bé’é this isgtone Withskngwa
conductors are 4 WD 03/028092 PCT/ US02/ 31159 fabricated in ILD 20 al ong
with the slwe?ﬁsm@smyer 25. All of this is done with known processing
steps. Now an ILD 21 is forned directly on ILD 20 wi thout an internediate
et chant stBpwgndhDad is fosyed difegthnen Ii{%%@/ without pp ptermedigtefeiehat stop suchfasom a
first material such as the polynmer based 5 dielectric. Patterning is used
for each |laywrl3tod Fage hellilhe!l isifabrigatdd domculitsomatepd siahgs theupolyrees bagedh a
sacrificial |ight absorbing material (SLAM or a dual hard masked process
to fornm t h&elegpeni ng 24 and |i ke openings or a conbination of these steps.
The opening 24, is used to forma contact and conductor. 10 In Figure 2, a
shunt i ng nedteernigd isivsedifoe dadhdayer ovdafme shebda rndcondha@oregsnings fclyas @itBa a
dielectric is used for the barrier. Both may be used at the sanme |level in

the | LDs odactifieyl lighwbiaebiad naterialt @O.AMHOr 4 dedl acemashktd erocéddao Shintheng

mat eri al has been deposited, the barrier dielectric nay be fornmed. An
openi ng i Sohkied 4nd likb epdhingh 6C4 sdnibifiion df Heg 3dpeN ThéBpenitig@4C R MEMCHHOT
openings are etched for the overlying ILD. 15 Inportantly, wth the

di scl osed grhadbp@itand EoRIuEtbr St material etches with a first etchant nore
rapidly than the underlying second naterial of the ILD 20. Preferably the

differeptiglr %ﬁ&hl Ng shtifg infate?@] §Ouskd B préVi€dt Sarricl NMRrcaWi€ FidAe 30RENI NG 24
is etched, an

dielectric is used for the barrier. Both may be used at the same level in the ILDs or they
may be alternated. For instance, often the shunting material has been deposited, the
barrier dielectric may be formed. An opening is etched in the dielectric for a via when the
via/conductor openings are etched for the overlying ILD.

15  Importantly, with the disclosed embodiment, the first material etches with a first etchant
more rapidly than the underlying second material of the ILD 20. Preferably the
differential etching rate is 20 to 1, or greater. Thus, when the opening 24 is etched, and
the etchant reaches the second material, very little etching occurs in the ILD second
material. For this reason, the defect shown by the dotted line 14 of Figure 1 does not

20  occur even though there is no etchant stop.

Similarly, when the openings were etched in the ILD 20, an etchant is used that etches the
second material more rapidly than the first material. Thus, when an opening was etched in
the ILD 20, the etchant did not etch into the underlying first material. Again it is preferred
that the etchant used to etch the first material etches this material at a rate at least 20 times

25  faster than the first material.



t he etchant reaches the second material, very little etching occurs in the
| LD second nmaterial. For this reason, the defect shown by the dotted |ine
14 of Fi gwoesjo2sbers not 20 occur even though there is noperarsansiise op.

Simlarly, when the openings were etched in the ILD 20, an etchant is used

t hat etche .he. .materi.al nore rapi than the first, materj al .
Thus, mhen%\éllrlfﬁolﬁé)?il?%gl%\g\%én elétt%fhtg%l T nufnt?glpﬂl‘ﬁ)%ﬁﬁ,s a’ieﬁgadgtfﬁ%h?} ”Sainlftet%fl etch
into the u i first terjal. Again it is,preferred. that the etchant
used to et gﬁg%}e{leg ?(riél mtr%meertle G elsélfecrﬁﬁ%agf%li“gS??&P%E‘ia'ﬁ"flaa{hlsalslnﬁf ReCEAPYeast 20

times 25 ter than the f.Lrst terial. 5 03/ 028092 PCT/ US02/ 31159
Waile in o%gghe13 SdrReht e ‘{l%f?rﬁ’g @%ﬁi ﬁg?%eaf alv}lﬁ)ﬁr Icé’Q/E? gichgdeat f F¥m a
first materialth an I.I the o nunber |ILD |l evels are made froma second
mat eri al , fiigpsthp U 8‘?”%&%‘@%;@9%"%% n}aX&el’n%foﬁa‘?}e@c%"edfefr fadk &t odtat eri al
a long E; a Igé/e(g can bE et che t a hi,%her rate than the underlying
layer. PowBYBPered {ayfis o 8e sfe Ofchitst Bpterdiang @lid thegven pyabaseidlagernimbser ed
| ayers to be nade of a first material and all of the even nunbered | ayers
to be mad®adfobp seeyhadtrtitlerial . The inorganic materials discussed above
may be etched with fluorocarbon such as CAF8, C5F8, C2F6, CAF6, CF4 or
CH2F2. The I'n¢ iRrERisr Batrials disqussed abpye maehe ptahesl witlk fluerecamhantsuctory G, and
argon. A selective of 20 to 1 is achievabl e between the inorganic or
organi ¢ 165 BeFediCaBa§3e @r 4iblne . ThrnBuaspagehoinds pisphe useddinscwssed vetiove may
be etched with hydrogen or oxygen which in effect burns the polyner in a
m Xt ure wi P¥ygeherdaian. A skcietdl\2@ tofl i8achiayatile bstwaehthe nahganic dretrywmén t he
organi c and inorganic dielectrics.

10 ILDs discussed above.

The organic polymers discussed above may be etched with hydrogen or oxygen which in
effect burns the polymer in a mixture with nitrogen. A selective of 30 to 1 is achievable
between the organic and inorganic dielectrics.

Thus, ILDs with reduced capacitance has been disclosed.

15



Thus, ILDs with reduced capacitance has been di sclosed. 15 6 WO 03/ 028092
PCT/ US02/ 31159 CLAIMS What is clainmed. 5 1 An integrated circuit

conpri si ngoD oa/oksopst i nterl ayer dielectric |layer (1LD) of aciusst/3maderi al,
the first material having a first etchant rate when exposed to a first
etchant; a fggond | LD of a second material disposed on the first ILD, the
second | LD& ng an etchant rate slower than the first etching rate when
exposed to the_ first etchant; a third ILD di sposed on the second |ILD of
the first materVAptis¢imed The jntegrated circuit defined by claim1 wherein
the second material etches nore rapidly than the first material when
exposed to a second etchant different than the first etchant. 3. The

i nt egr at e_dl'ci r@hi“feg&é?di%@ﬂ‘tﬁg)nﬁrf%ﬂgm 2 wherein the first material conprises
an organi ¢ basedadirgl @edleies. didibeide laJe(ILD} eghatiedmeierisillitte Gef marealby cl ai m
3 wherein the second mat erifagl cogl ri se'ﬁ?a no -orﬁani c_ based dielectric. 5.
The intégrated ci rcuiliaVH‘éfai HELFI9It SIS VAT SXPARSA (iR &tgd?aé‘ﬁrt h layer disposed
on the third |aygredoa@niparadeédn@MdidiRl 8BFREHoMeHeERik@ILD, €he stbRdIINDEYr at ed
circuit defined by claim5 wherein the first naterial conprises a

having an etchant rate slower than the first etching rate when exposed to

the first etchant;

a third ILD disposed on the second ILD of the first material.

10 2. The integrated circuit defined by claim 1 wherein the second material etches more
rapidly than the first material when exposed to a second etchant different than the

first etchant.

3.  The integrated circuit defined by claim 2 wherein the first material comprises an

organic based dielectric.

15 4. The integrated circuit defined by claim 3 wherein the second material comprises a

non-organic based dielectric.

5, The integrated circuit defined by claim 1 including a fourth layer disposed on the

third layer fabricated from the second material.

6. The integrated circuit defined by claim 5 wherein the first material comprises a

20 polymer based dielectric.

7.  The integrated circuit defined by claim 6 wherein the second material comprises a

carbon-doped oxide.

8.  An integrated circuit comprising:

first interlayer dielectrics (ILDs) disposed alternately between second ILDs;



20 polymer based dielectric. 7. The integrated circuit defined by claim®6
wherein the second material conprises a carbon-doped oxide. 8. An

i nt egr at edoaBoesept conprising: first interlayer dielectri ®@eT{Uses)s4di sposed
alternately between second ILDs; 7 WO 03/028092 PCT/ US02/ 31159 the first

| LDs bei ng etchabl e hi_gher e th n. the second IL

etchant: the secofd fﬁilﬁgDﬁé’g éclh%*‘éﬁ‘l% Perafatt‘?ltb‘ﬁbﬁhersﬁcto tlﬁé%&f F\éjrsftlrst
ILD's by a second etetdhantt - 5 9. The integrated circuit defi ned by cI aim8
where the first ILD include first conductors and first vias.

integrated circui PaerPhEPBReing Ashable algughr it Wéng@éﬁﬁdLPE@Y§ SF?RE‘Flude
second conductors angkpggcond vias. 11. The integrated circuit defined by
claim 10 wherein the first ILDs conprise a polyner 10 based dielectric.
12. The integrated circuit defined by claimI1l wherein the second |ILDs
conpri sg a9. canmbomehasediraii@anedlly claim 8Avherdthe GFsa 1100l inelude first ce@n@bisSi Ng:
first interlayer .dielectrics (ILDs) disposed alternatively between second
| LDs of fi rslan‘ilﬁEF t¥@%¥ond naterials, respectively, wherein each of the
first and second materials are etchable at faster rates than the other in

the pr CSENEE The integrated circuit defined by claim 9 wherein the second ILD’s include second

conductors and second vias.

11.  The integrated circuit defined by claim 10 wherein the first ILDs comprise a polymer

10 based dielectric.

12. The integrated circuit defined by claim 11 wherein the second ILDs comprise a

carbon-based oxide.

13.  An integrated circuit comprising:
first interlayer dielectrics (ILDs) disposed alternatively between second ILDs
15 of first and second materials, respectively, wherein each of the first and
second materials are etchable at faster rates than the other in the presence

of different etchants.

14. The integrated circuit defined by claim 13 wherein the first ILDs include first

conductors and first vias.

20 15. The integrated circuit defined by claim 14 wherein the second ILDs include second

conductors and second vias.

16. The integrated circuit defined by claim 13 wherein the material for the first ILDs

comprises an organic based dielectric.

17. The integrated circuit defined by claim 16 wherein the material for the second ILDs

25 comprises a non-organic based dielectric.
8



of different etchants. 14. The integrated circuit defined by claim 13
wherein the first ILDs include first conductors and first vias. 20 15. The
i nt egr at e@omsnesevt defined by claim14 wherein the secondpcrisoz/sobude
second conductors and second vias. 16. The integrated circuit defined by

claim 13 wherein the terial for the first I1LDs conprises an organic
based di el Het Andntegpted pHeuif ¢ampisiEed circuit defined by claim 16 wherein

the material for {hetsesend diddesic @D)conpri ses a non-organi c based
dielectric. 8 WO 03/ OH?OQZ PCT/ U802/31tljilr|39 18. An integrated ci Bcwt

conprising: a firatecPrd Hip disaosedousr dhe ArsiciLD) ) secondLDobripg ¢ihaaE Shdsed over
the first ILD, the Sq%}qatbﬂ{@nlﬂ@fﬂg[gp@p@lﬂrﬁe@har@ faster rate than the
first ILD by a first etchant; athird I LD di sposed over the second | LD,

the thitd ILD bei %&1%&%6‘5@5% oyer thegsgeand [LEY éhetqhaﬁ IEReegnableebrby a

second etchant. 19. %rr&g%;l%eesgc&gmywag&gh@&ghagy claim 18 wherein the
first and third ILDs are fabricated froma first material. 20. The

integrated circuit defined by claim18 including a fourth ILD di sposed over

the 10 thig.dThbDatebRfRdSeeondeand %Oulﬁﬁm 18 Lerdieitig fifsaland eiated Oy a8 a
second material. 21. The jnt eg[r ated circuit defined by claim 18 including
conduct or s andebyicated framefant mgteriglne | | p | ayers. 22. The integrated circuit
defined by claim 20 wherein the first and third ILDs are

20. The integrated circuit defined by claim 18 including a fourth ILD disposed over the
10 third ILD, the second and fourth [LDs being fabricated from a second material.

21. The integrated circuit defined by claim 18 including conductors and vias in each of

the ILD layers.

22. The integrated circuit defined by claim 20 wherein the first and third ILDs are

fabricated from a polymer based dielectric.

15 23. The integrated circuit defined by claim 22 wherein the second ILD is fabricated from

a carbon-based oxide.

24. The integrated circui;c defined by claim 20 wherein the first and third ILDs are
fabricated from a carbon-based oxide and the second and fourth ILDs are fabricated

{
from a polymer based dielectric.

20 25. A method for fabricating an integrated circuit comprising:

depositing a first ILD;

forming vias and conductors in the first ILD;

forming a second ILD directly on the first ILD;

etching openings in the second ILD with an etchant that etches the second ILD
25 faster than the first ILD;

forming a third ILD directly on the second ILD; and



fabricated froma polyner based dielectric. 15 23. The integrated circuit
defined by claim22 wherein the second ILD is fabricated from a

car bon- bawedsmxsode. 24. The integrated circuit defined by pciraisoz/2050her ei n
the first and third ILDs are fabricated froma car bon-based oxi de and the

25, A ot hod 1 or A BEPTWG hibe APLIYRCUR ¥1 PRI b SRTFO RN Bdbosi {1 ng

a first ILD; form ngfastenshaanict seeopddcbors in the first I1LD, formng a
second ILD directly on the first ILD; etching openings in the second ILD
with an etchant that etches the second ILD 25 faster than the first |LD,
form ng a 26hi e method idefsdl by adaimt Hevhweatoind sedobxl 1lald ¢o@piies 6 34:02:8002d

PCT/ U802/3115g géchi ng openings in the third ILD with an etchant that
etches the third ILD faster than the second ILD. 26. The nethod defi ned by
claim 25 wherein the second ILD conprises a carbon-based oxide. 5 27. The

met hod sdefyneq‘h@xwmoaldeﬁ@&i %malﬁf 15 WhGeih Ble"dlird 1D COMPFides 8DoRnRPbAEr based

di el ectric. 28. The nethod fined by claim27 wherein the second ILD is
etched with adiefectiisr ocar bon. 29. The nethod defined by claim28 wherein the
third ILDis etched with oxygen or

28. The method defined by claim 27 wherein the second ILD is etched with a

fluorocarbon.

29. The method defined by claim 28 wherein the third ILD is etched with oxygen or
10 hydrogen.

30. The method defined by claim 25 including the steps of forming vias and conductors
in the second and third ILDs.

31. A method of fabricating an integrated circuit comprising:
forming first alternate interlayer dielectrics (ILDs) of a first material;
15 forming second ILDs intermediate between the first ILDs of a second material
where the second ILDs are etchable at a faster rate than the first ILDs by
a first etchant and where the second ILDs are etchable at a faster rate than

the first ILDs by a second etchant.

32. The method defined by claim 31 wherein the first material comprises an organic
20 based material, and wherein the second material comprises a non-organic based

material.

33. The method defined by claim 32 including forming vias and conductors in each of

the ILDs.

34. The method defined by claim 33 wherein the vias and conductors are formed with a

25 dual-damascene process.
10



10 hydrogen. 30. The nethod defined by claim 25 including the steps of
formng vias and conductors in the second and third ILDs. 31. A nethod of
fabri catiwgoan28oat egrated circuit conprising: formng fir®cralsozsnat e
interlayer dielectrics (ILDs) of a first material; 15 form ng second | LDs

i ntermedi a t | . [ nd, material _where second
| LDs are e%%hlaaglfg\eﬁ%g{bdgg ﬁ?asdt%fgl%llg]@%%ﬁrﬁ&hgg&??Irds%ecél}_d'd%yeﬁi/alezsiepfa faFeEsj'?) 9et chant
and where the ageo@ndielekds. are etchable at a faster rate than the first

| LDs by a second etchant. 32. The met hod defined by claim31 wherein the
first material conprises an organic 20 based material, and wherein the

second nat & i dihe gwifnd;dsBredbyrdrmoyl ehsredn ¢padedors irathe firsh nd $8ondTimeer Aget hod
defined by cl aj j i m ng vias and conductors in each of the
| LDs. 34. The%ﬁr%%£§uyﬁg%gﬁt58%l aim 33 wherein the vias and conductors
are formed wwth a 25 dual -danmascene process. 10 WO 03/ 028092

PCT/ US02/ 31159 35. The nethod defined by claim31 wherein the first and
second | ayers are separated by a barrier dielectric. 36. The nethod
defined by claim 31 wherein conductors in the first and second | ayer are
covered by a shunting material. 5 11
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