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W THOUT AN ETCH STOP LAYER BY ALTERNATI', G ILDS 5 FI ELD OF THE%@/‘E}I'I' (3;66
‘The invention relates to field of fabrication of interconnect r%
seni conduct olYO H&$¥e. PRI OR ART AND RELATED ART |n current paiggiaes
cifcuits, several layers of interconnect structures fabricated above a 10

substrate containing actl ve Each i nterconnect | ayer
P E’%I ayer ﬁﬁﬁﬁgﬁﬁ%ﬂ\*}wﬁ Vias are etched

is fabricated in, or an in
Jin.each ILD to make %&H@Hﬁwmcmsmndmrmm ADTEURNANIMGW.Dsayer. It is

‘aenerally 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

di el ectrics have |l ow densities and etch quite rapidly. Particularly for
[;ng can occur and extend into an underlying

unl anded 15 cgmi AASTHRYEY
| ayer causin S reason etchant stops are forned between
each | ayer. e hes sto | ayers typically have higher
k val ues, and thleiﬁfeq‘tr)‘i;‘;thl ir%%thetéosg @h%%gt ton %E‘ 98P dayerscio red sastiomguctdthe

problemis sgg in Figure | where a flrst | LD 10 includes a copper
conductor an O via fabricated with a dual damascene process. \Wen an
opening 12 is etched into the next ILD 11, the layer 13 acts as an etchant
stop to prev t [ L erlying ILD 10. But for the |ayer 13,
t he region S?ﬁ&gﬁ Rﬂt) ’Hﬂiﬁ§@914 may be etched away causing a

defect. Cons the l.ayer 13 | needed even though it increases the
%E&ﬁn’“ Xﬂe" tfﬁ.]%[{cﬁﬁ% seveal hayees @ dnterconnect structl?rcs fabricated above a

capaci t ance et ween
S 10 ubstr, ini ; ; . . . . .
W) 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 [LD 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 fof iinlanded

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.

3 The problem is shown in Figure | where a first ILD 10 includes a copper conductor and

20  via fabricated with a dual damascene process. Whe_n 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 fayer 13, the region shown by the dotted line 14 may be etched away causing a

defect. Con;equentfy, the layer 13 is needed even though it increases the capacitance

between conductors.




WD 03/ 02S092 PCT/ US02/ 311 S9 Typically the layer 13 acts both as an etchant

stop and as a diffusion barrier. Layer 13's role as an etchant st i,S At
maj or contributor to the capacitance since a |layer thickness of 2%&)}83130&’9

1600A i s of t¥A AT or the etchant stop function conpared treTargoys260A
needed to provide the barrier function. 5 Another technol ogy that may be

used instead-of usi the.layer 13 of Figure 1 as ag. parrier layer is to
TSV R oY i i euhet toRrind oF o R BBTIer VS ol ves

use a shunt
shuntin rial over .the copper lines to

. .the selection der?ﬁo?i tito% of ,a mat

“present el efHF B GFAPT SO MRIPE CYUETISFiEn G FIR3CIERT Unced ltes thipkawa of n

co- pendi ng a i Lon .09/ 753, 256; | nterconnect Structures apd a Method of
El ectrol ess ?@tr %ﬁ{’fét‘? %@F"d‘lseégr F%’ﬁteéqhé‘ﬁﬁﬁ’écﬁ:‘“cﬁf’? fRERFFeE Lo C’&%’%O@'Réﬂ"d%tq he

assi gnee of the present tap [ication, filed 12/28/2000. BRI EF DESCRI PTI ON
OF THE DRAW Rigdd ihgi}ﬁfé'eT UI0)- cr oss-sectional el evation view showi ng two

| evel s of_an interlayer dielectric. 15 (ILD) as used in the prior art.
Figure 2 3s Anqthesdeshaglegy thatanaydieaed ingerd\af esing Hevavay! 1 efdFigured ang birder i cat ed
in accordance w th an enbodi nent of the present invention. Figure 3 is a
cross- sect i oA¥r isloaipg @i sbintiaysnvith eabaligordakel erl anl 41y theadwf.i Thtsduvohies khean
enbodi nent of the present invention. 20 DETAI LED DESCRI PTI ON An i ntegrated
circuit inteecledimeciepssitioncofir & - shudtigr coaetal f overf disr icogtei niines hey resat ure i s
described. In the follow ng description, nunerous specific details are set
forth such adectrapigatibh drionthe ohapéng Hilel Gty IscdisdubdeD)in wBipetdiad Sppilidathder to
provi de a thorough understanding of the present invention. It wll be
apj)ar ent t o 00/783,83d; | Inddconied: hStnatdred Rad 4 NEetpd SENElectioless Introduction of

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

12/28/2000.

' BRIEF DESCRIPTION OF THE DRAWINGS

Figure | 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 Sllowing 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 {nterconnect 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




20/:03/2006 WD 03/ 028092 PCTI US02131159 i nvention may be practiced w thout

these specific details. In other instances, well known processi nog ﬁgzps
'such as etching and deposition steps, are not described in det aid07

not to unnecBsE2PYP2obscure the disclosure. The present invepfiemnyses at
| east two dlfferent ILD materials which are alternated from 5 one

i nt er connect Iev E)he nexé The materials are selected such that each
of the mater'f“é IOT‘ ?aé % RYBCEY Miiheut thsE apspiticieinfie Iprodeeimsencs, véHekatier
material. In i ment, theflrst material is an organic |ow k
“dielectric sféﬁceﬁséno Stef?&l AR Pehingrnd feapsitionrsiegs, archot tescted ondemiirestial | S

an inorgani c rr?terl al such a carbon-doped oxide. The first category of
materials, t A8 Gripasressanyyrissriedhe difdostigpi cal |y spun-on. A discussion 10 of
perfl uor ocycl but ane (PFCB) organic polymers is found in "Integration of 15
Per f | uor ocycl glﬁdi’ff‘éﬁfé IpveRiEm)uses 4 yeags twe, differers ILIT.majkriaCagtdsh e akanald frém M E.
MIls, D _ Castillo, R Liu, Conference Proceedings, ULSI Xl I.COPYRGI.

1997, Mat éri &% iRtgsenneethievebde it yexth 8k nniteriglsadre palg@edt4@:h thaesanPsd waer s
are avail abl e from conpani es such as Dupont, Allied Signal, Dow Chem cal,
Dow Cor ni ng, Mardialst lestehabFhiposerpiidly datthe prasereé mlerdt@drsm&ﬂaﬁsl Mgy ohe used.
in the present invention are silica-based such as the nanoporous silica

aerogel and swbadjebnt, Mhese mtitalabed bi egadiceodlilSgibRSRE siidh as'\@NEQIEBEPHa%edS' lica
for Dielectric Constant Less than 2", by Ranpbs, Roderick ara and

Smith, Conf edielecteic Ridxte sdonighatkhabls %':hamYR@hal gt%ﬁ?l’ca%ﬁ 95[5&% oxidResearch
Soci ety begi nning at page 455 and "Por 6us Xerogel Filns as 1% F 5= Low

Lkt Lee, Log,: ’E’uﬁ‘“ﬁﬁ?hﬁﬁﬁ‘*‘ﬁi&%ﬁ.’?ﬁ“n@b@c%'ﬁ%?ﬁ%éﬁ seaEh: ﬁSZdlfﬁfé%( o0

X11. COPYRGT. of198rfiuolBfdthdhs (BRER3' %r!gan|§0$j)i%1¥r‘s egl iy ng a'ltnte%ragon 0
Perfluorocyclobutane (PFCB)", by C. B. Case, C. I. Case, A. Komnblit, M. E. Mills, D.
Castillo, R. Liu, Conference Proceedings, ULSI XIL.COPYRGT. 1997, Materials Research
Society, beginning at page 449. These polymers are available from companies such as
Dupont, Allied Signat, Dow Chemical, Dow Corning, and others.

15 The second category of materials that may be used in the present inﬁention are silica-based
such as the nanoporous silica aerogel and xerogel. These dieiectrics‘ are discussed in
"Nanoporous Silica for Dielectric Constant Less than 2", by Ramos, Roderick, Maskara

) ' and Smith, Conference Proceedings ULSI XILCOPYRGT. 1997, Materials Research

Society, beginning at page 455 and "Porous Xerogel Films as Ultra-Low Permittivity
20 | Dielectrics for ULSI Interconnect Applications", by Iin, 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

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

ILD, in one embodiment it is used. for levels 1-4. The 0 level ILD generally contacts the
\ !
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Assune for sake of discussion that, a process has six |evels of

netalization, identified as |1LDs 0-5. Wile the present inventi i
‘cases may be used in all of the six levels of 25 1LD, in one er%gg/oiﬁﬁééiﬂfq

is used for V&VE{3042 4 The 0 level ILD generally contacts terdsi20fQ3/ 2006

WO 03/4128092 PCT/US021311 a9 substrate and may require different _
US Patent 6, 12x4,191. The uppernost |LD

processi ng su I ssed in. A | )
| evel typical %Sﬁ%%d\i@% SPES] d;ﬁferﬁ?td’é%cﬁsl”}%gwflb?s HereradimyS paepdsEd.19%uch as
the inclusio f ) for thjs reason, an undoped silicon dioxide

"1 ayer may bgr lﬁes%’%gﬁgoshéﬁg?7Vi‘°’lga'pfc(3h)|':i"‘ﬁﬁ‘|”%5 gpecipihproessying: fagrnaclfaging fyeroses
consecutive Lgnalgs?tyel.sﬁo, ?é’L 32, atnd 33 is illustrated. These |evels may
be |evel s 1-4 Th2als{RHUSE0 &F DHRRafTdARt fressen cadigdoped silivan digwide layrd ntayr ee
are formed froma, first ILD material which may be, for instance, a |ow k
car bon- dopecPedede. The alternate layers 31 and 33, as indicated, are
fabri cat eq fr‘.gérp a second _ILD Material such as a polyner based dielectric.
10 As shown i ?ﬂ*b&l?oel:‘%‘}"e\}i the staprdure derdfast wnsscative [E.Drievets 30n3 bacharef 33t ise | LDs
30-33. These. vias and conductors may be formed in an ordinary way using,
for instancelustratad These lenaiz @pr bp fevele d <t in hsixtlhves meabationpiobest. NEevélsase and
conductors may, for instance, be fabricated froma copper or copper all oy
which is encPbdgEewis felmeddrapon st LN matesniniigeh mayeteefor Ristahd2, PloRVIERbdnbe
copper fromdiffusing into adjacent dielectric materials. 1S In Figure 3, a
barrier | ayefopst oxidei bm ahérhate dryesr3 1sdnkizooss maiehbdlareXdbricstcd TR%h Patcsgen t he

| LDs. This dielectric presents the copper fromdiffusing into the ILDs.
Layer 34, aslLDmntkiidsech ahoulymenbysedeicletatati vely thin (e.g. 200A) since it
i.s/not used as an etchant stop. Thus, it does not add to the interconnector

%SI id nt ¥ ondsisitonn is ERaci 3, a6 and BodddQoeERtmed Aahet ftand ikl set-HRANt stop
' 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 2 copper or copper alloy which is enclosed within 2 conductive barrier
material to prevent the copper from diffusing into adjacent dielectric materials.
In Figure 3, a bamier layer of silicon nitride or silicon carbide 34 is used between the
ILDs. This dielectric presents the copper from diffusing into the [LDs. Layer 34, as
mentioned above, may be relatively thin (e.g. 2004) 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 235 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 fromgaoazn@§§T2006

-.-LLD. 20 al ong WidcBssiB&ted

mat eri al such‘,gﬁslsﬂ,gmpol ynmer based dielectric and includes via
conductors. A shuntirng layer 25 is added over the copper coRduaSoys 150
present e[ectromi-ration for this enbodinment. Then ILD 20 is fornmed from
a second . di eltagichig iMBteHL A S UG he carbon-doped oxide. Vias and
conductors are 4 WO {13/ ( 1250052%%/@%?@85%" %bff‘WDUSSQf?ﬁS PO WHhikeaed i n
hunting layer 25. All of this is done with known

processing steps. Now an ILD 21 is formed directly on ILD 20 without an
Figure 1. ILD 21 is

intermedi ate @bLehant psty . | a 3. of Fi _
fabricated froma first qﬁé@é?@‘é{a&%@hﬁ‘%z%ﬁgh%‘éF?W‘“%@%ﬁd‘@t Hpesueeas i c.
Patterning ispys o h..l r to define the via and conductor openings
such as with 59 g%cd;f???uglggl Hr[?%ﬁls fabpisaed iy afistamategial gush Amphe gplyamedhas¢d har d
masked pros:es&ie]te%}.igormthe opening 24 and |ike openings or a conbination
of these steps. € opening 24, is used to forma contact and conductor.
is used to provide a barrier whereas in

10 In Figure lgdme L Shunt ic{g_rraéeri al .
Figure 3, a di6letPi'ecq ¥r ereafpyenie defiae thaviai aad coBbictor npopinge sucbes with at he
i nstance, often the

same |l evel in tgke.lan or they may be alternated. For
shunting mat ePF4ICH dehbabsarbingppaeriab ¢SLAMR or batunl lewrd ciagied grocess toByrmbthe

formed. An openi.ng_is etched in the dielectric for a via when the

vi a/ conduct or’PEHERPhERd lkecopeningsend afcombinhtionanf dirdss steysy. MhBopekel APRMEND! Y,

wi th the disclosed enbodinent, the first material etches with a first

etchant  mor dOTFbhiamagt adpanduster.under | yi ng second material of the ILD 20.

Rr.éfe'rabllé the differential etching rate is 20 to 1, or greater. Thus,
p

when t he eht REgupA 2j o sbtthiednataiadl is used to provide a barrier whereas in Figure 3, a

dielectric is used for the barrier. Both may be used at the same level in the [LDs 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 whén 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 Figuré 1 does not

20 qccur 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 rapid]_y 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

faster than the first material.

3%
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.-used to etch Agal

t he etchant reaches the second material, very little etching occurs in the
ILD second naterial. For this reason, the defect shown by the %q};)@g/lzioraas
14 of Figurewg gopgsot 20 occur even though there is no etchant™ Stop’
Simlarly, when the openings were etched in the ILD 20, an ePER&Se2/3ig3sed
t hat etches th‘gbgecond maéerial nore rapidly than the first material.
Thus, when an irrfpevabodinehea! dha evenh@mbbOL20levd 10§ S1G0 dpd, not .etch
into the underl inq fgai[d[iSt material. Again it is prefgrraed%lﬁjhaaftirsrtﬁaetmé@chant
eodd mambei TaD lethasmidaiton iRk idhadtag 3yt at e.,at | east 20
times 25 fasfggrw&qhan the first material. WO 031028]%)gr%al’%‘%ggfoﬁé‘ﬁ%essa‘y‘
PCT/ US02131 158chgy¢rananhone dfftadiniemnhl flodhe LIS Q)E r,lLD.levels are
nmade from a fihrst hmateri al and all the odd” nunbﬁr ﬁ]rDB.élrggc\%? g @F'“ﬁ%ﬁﬁ from
a second mat efiaal the tniderljisg Myer. NGROESA! ¥- mayE3CH L2 . have i fferent
material a long as a |ayer can be etched a%ﬁ'a lﬁ?'ﬁhééos{ F‘g? Ve ??faﬁ!?ttgf‘e"dd
under | yi ng’ | ajnberddolapare o bd thadBorR i R feraf tive for all the odd 5
nunbered | ayers to be made of a first natrerlﬁglaqi;gr’l%ﬁ%f‘fe"d‘f“u ted byes hbgrber ed
| ayers to be madedd acécondspeomd material. The inorganic materials discussed
above may be etched with fluorocarbon such as C4F8, C5F8, C2F6, C4F6, CF4
or CHZ2F2. ThelHel ineeatanb@Rials iRl £ dipamxture with oxygen and
argon. A selective of 20 to 1S ac iog%rggfge B‘&F@@E}l}h ﬁH%ro?aFRﬂ“gfa‘%h & oty
organic 10 10sBs clFscusseask, ahover, T rgani.c pol ymers di scussed above may
be etched with hydr ogen§or 4ox%fgﬁz‘\/\ﬁlfeec Uqrcarbop s ypisaliy Medtine mikyersdithi n a
m xture w t hoRydeh Q4890 e Jve. .of to. | is achievable between the
prgani_c and i nor gani c ﬁ'e?\e%:?er%%"ceso%zaﬁ% 15 "fcgiﬁé'a%’ beiveendhe idrgeaip ac oteamice has
been di sabosHhs Bscussed 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 [ js achievable

between the organic and inorganic dielectrics.

Thus, ILDs with reduced capacitance has been disclosed.




7 What is clained is: Zo .3.06 1. An integrated circuit conprising: a first
interlayer dielectric (I1LD) consistjng of only a first dielectric material,
the first material having a first ‘etchant rate when expose 9 g first
etchant, wherein the first ILD includes a first conductor an

underlying first via both entirely inlaid in the first diel ectrlc mat eri al ;
a second ILD consisting of only a second dielectric material disposed

di r ecthyt i98aitaeisf i rst 1LD, the second dielectric material having an
etchant rate slower than the first etchant rate when exposed to the first
et chahtAn inthgrated nirdutieorsgisiogd | LD i ncl udes a second conductor and an
underlying second via both entirely inlaid in the second dilectric such

t hat ?Kf t 'Ptﬁ't'@ra'f delectirilige egnsisting df prlg 8 fieshdielsaicomateriel. D first moteridirelieg s fist

nat er f g?\)’?’ gemqwéweeﬁtrstétcbwtrvme@w theyfirsHI-P inclupes affirslsordugtotindant |y on t he
secon'df‘ $iydeihgtigl ’Bﬂ?’WlﬂenféStfdfe@F'Gmaéﬂ”é'ctr| c materl al, wherein the

t hl rd Lé‘c@nd 5'0895 Dal adsegon% dle?eC{I)'IC and unded;r@ﬁl ) g\a ent d ' el y

i nl ai E‘elécﬂné g&er‘iJ‘héﬁ? ?a\ln d mate E;E\i& i th éhilﬁtrat ?i (é %FT%)P

The | RERGE GO0 ot e T Jct &)?1@ ! gﬁ&g' c

mat er in@ald 1ethe BenaBIRtrit aidhdhal tﬁehrﬂ&facfe B&wfeérf e fr %QéornH ‘Q_Eﬂ% cﬁrdle tri

exposmdtetiss igavihe eietnedtcHranrt; di fferent than the first etchant. 3.

integrated circuit defined by claim?2 wherein the first diel ectrl c rraterl al

corrpr 3 thisd ILBylisppepdrtirectly as & sedindllldT¢anbisting4f orfihibe first diglearicadateriat, abiedeindief | ned
by cl B8 ingtideser iird pendyeterding ad Hededideg third viaelirélninlaGnheitsddL icansistingrofjani ¢

based"g/firal delgctriccmateial. The | nt egrat ed ci rcuit defined by claim1 including a

fourt LDd docsgd d i hglt ird LD consisting of onI t he
e R R e el o

d' e| e@ﬁ'ﬁé ﬁtegl%ted-m@uﬂ' RS HR R & IWh&Hhthedfdt 'd[%%&np%a@né\'cmngns@@gﬁ &Jgéhlc bdi€q

secondklébirl ectric material conprises a carbon-

4. The integrated circuit defined by claim 3 wherein the second dielectric material comprises a non-organic
based dielectric.

5. The integrated circuit defined by claim 1 including a fourth ILD disposed directly on the third {LD
consisting of only the second dielectric material.

6. The integrated circuit defined by claim 5 wherein, the first dielectric material comprises a polymer based
dielectric.

7. The integrated circuit defined by claim 6 wherein, the second dielectric material comprises a carbon-
doped oxide.

8. An integrated circuit comprising:

first interlayer dielectrics (ILDs) consisting entirely of a first material disposed alternately between second
ILDs consisting entirely of a second material wherein each of the first and second materials are etchable at

- faster rates than the other in the presence of different etchants, wherein the first ILDs comprise first
conductors and first underlying first vias entirely disposed in the first ILDs, wherein the second IL.Ds
comprise second conductors and underlying second vias entirely disposed in the second 1L.Ds, and wherein
the interface between each of the first and second ILDs consists of the first and second materials being
directly in contact with one another.

9. The integrated circuit defined by claim 8 wherein a shunting layer is added over the first conductors.
10. The integrated circuit defined by claim 8 wherein the first material is an organic based dielectric.

11. The integrated circuit defined by claim 10 wherein the second material is a non-organic based dielectric.




doped oxide. 8. An integrated circuit conprising: first interlayer
dielectrics (I1LDs) consisting entirely of a first material disposed
alternately between second |LDs caopsisting entirely of a second materi al
wherein each of the first and second materials are etchable @t 3ofaster
rates than the other in the presence of different etchants, erein the
first ILDs conprise first conductors and first underlying first vias

ent i r et Wnaitspats@eircuitcdnii@isihg:r St | LDs, wherein the second ILDs conprise
second conductors and underlying second vias entirely disposed in the

s econdfirst imigrtayendlelpgieér @iD) cortsisting entiehfohe frsbebasn each of the first and
second ILEB conS|sts of the first and second materials being directly in
cont a £eGRNY K DsRBsisling erfiely ofa seqopd magriabgignceef deptly wnithedfisstiilis thelspean alatarigl
wher ePHELERERA! A sieéﬂféerth?’bth%ﬁa@ﬂat%% Y ¢ firat GF‘Fhla%tt conduct ors. 10. The

A e s S e Q%JEE:%%%' '%f e,

0
wher oy o i kL e s i , |aﬁf G
An i nfegdrRtAethel rcui t conprising: a first |nter ayer |e ectrlc

consisting entirely of a first material; a second ILD con5|st|ng entlrely
of a teibomutegmterdralit ddfirspdyedindi X iediiding DutthieD korsstind dritveiytdi esecomad

mat er naterial Biebasgd eirashiad tbe tird.f ast er rate than the first material by a
first etchant; a third ILD di sposed directly on the second ILD, the third
| LD cB‘n§P%‘P\eﬁ@f‘f‘€rﬂf?tlﬂé’|e§me€ﬂw?]ﬁ@ 13 whereinpdhedirstanateriatie.p eplymerdasdd diflectrive | LD

| ayer Lses con rs and underl vias entirel dlsposed in their
respe@} ?geenﬂ{eﬁr 05% ﬁ']‘?gtbyflﬁ@ 14 Gfl%lg %8?%%3”@ jgacp %@ n-9384 P¥P%ed from
the first material and second material in contact wth one another. 13.
The integrated circuit defined by claim12 including a fourth ILD
consisting entirely of the second material disposed directly on the third
ILD. 14. The integrated circuit defined by claim 13 wherein, the first
material is a polyner based dielectric. 15. The integrated circuit defined
by claim 14 wherein, the second material is a carbon-based oxide.




