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METHOD FOR ETCHI NG DUAL DAMASCENE STRUCTURES | N
ORGANCSI LI CATE GLASS Field of the Invention The
present invention relates to sen conductor

manufacture. More particularly, the present invention
teaches a novel nethodol ogy for form ng dua

damascene structures in sem conductor wafers including
at Ieast one Iom#K 5 dlelectrlc Iayer Backgr ound of

t METHOR FOR £ HY 60D i WSCENSE SIRUVCTURES
| ayers, which nwgmm@jgmmﬁm omrss fromsilicon
di oxi de, Si 02, to rnsurate conductrve Trnes on various
| ayers of a sem conductor structure. As sem conductor
circuits becone faster and nore 10 conpact, operating
frequencies increase and the di stances between the
conductive lines within the sem conductor device
decrease. This introduces an increased |evel of
coupling capacitance to the circuit, which has the
drawback of slowi ng the operation of the

sem conduct or device. Therefore, i.t has becone

i nportant to use ﬁ Ebggéﬁ % g I E%ﬁra that are capabl e
of effectively in g e lines 15 agai nst
SUCh THIGF&BH! iREnGEOYRIdAdo SARREAdBRE H1ahSMaR: Mdle

general ; the coupling capacitance in an integrated
rerticolady, the pmsmé mweytmmp@pger & hovebethodelbgy Wt &rmotgduel

GRS bt sRSORTCEE Wbt BERalng ol RATohE o k.

dicly@risiayér. conventl onal integrated circuits have

traditionally been forned of Si02, which has a

di el ectric constant of 20 about 4.0. As a consequence

of the increasiBackgroundbofthe Beventiowper at i ng

frequencies in sem conductor devices, dielectric

| aye rlstegratedmi:tmcifs uSt @2lenteiy layets, which dovtd typiksllyi bmstIﬁJImGd
ui.re %vm d

SR PR 0r RS el e e Ty of Fetid g Tayels &

semiconductor structure. As semiconductor circuits become faster and more

compact, operating frequencies increase and the distances between the conductive
lines within the semiconductor device decrease. This introduces an increased
level of coupling capacitance to the circuit, which has the drawback of slowing
the operation of the semiconductor device. Therefore, it has become important to
use dielectric layers that are capable of effectively insulating conductive lines

against such increasing coupling capacitance levels.

_ In general, the coupling capacitance in an integrated circuit is directly
proportional to the dielectric constant, K, of the material used to form the
dielectric layers. As noted above, the dielectric layers in conventional integrated
circuits have traditionally been formed of SiO;, which has a dielectric constant of

about 4.0. As a consequence of the increasing line densities and operating

frequencies in semiconductor devices, dielectric layers formed of SiO; may not

effectively insulate the conductive lines to the extent required to avoid increased

coupling capacitance levels.
-1-
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In an effort to reduce the coupling capacitance |evels
inintegrated circuits, the sem conductor industry

has engaged in research to develop naterials having a
dielectric constant |ower than that of Si02, which
materials are suitable for use in formng the
dielectric layers in integrated circuits. To date, a
nunb el apfefiori doiedieafhe conpling capasifangh levels ar integmtet ¢impis, the

err “low K npterials”, .have been .
HEEMISRE gl Rty rs? e TEGRR it e BP eB SR e
dieleptid mldsStarﬂwveir ﬂiaﬁlﬂﬁgbf S@zlg)skrgﬁﬁ nﬁferi@ls@%ﬂufiirﬂ!:l@\ﬂtbﬂizse in

teri - are conpqunds i ncl.udin Qrganosilicate _ |

TR fﬂ%@lekﬁwc G th %?%?tE%mcuﬁﬁg To e e stigRmising

g . . . T

ReSAIRSbE aE SomOLA SElR Ty LM M T8,
dgyeloped] Mateofithdss nof dBderitics GrenrganiCAMpmddsSun ka Fi | m

r ailable from .Sunitqno em.cal Anerica, .lnc,.
Soht SR st o o B e A RAIR R e giipp it inflGaing
PR R Glasd. B WEPST QbmbRebaeat BONHEAEh S@thaflicaltave
been defined in the wafer using well-known patterni ng
dislecteies mERGe GPBLILE Som Navelion 68 Sarplosn ks diadk Ipkpne”

[ : is { t
B0 Alp RO YLl oy D I EROR e S0 i S BRI
Pwtitohe Chayicde\merigagks., Shigh €larhdtA.i s patterned with

exe ary feature geonetries.that block light from k6 .
o P A ProGERi Satures g R Ok evice

e 8bdrefelib¥ EinShERhRHuBROF B Rndvid eﬁ@rﬂ?ﬁﬁ%&lﬁﬁ@b@e . In
I gss | ow Kmfi [ m sulclzh as COR’ALTII)\/I shoul d take 1nt oSSBS

wauenessse o Bhadp resist meteria! npcbadiippgited pothe wafer ardanay then be

j.e4: |, M LY. rlyi I
B8y iR Moy ATL bR ) BER LA Blfirmcs
witle btangplat fdatie geothetli@ahatiblockiiRir firch fropagatial trotgh the
agproached as if a silicon-based dielectric were
Htlfrg et ched. This has not proven particularly
of  eotios , . ] . R
che mqgﬁter [ ‘éeéolgl?%ﬂ%f; %%ﬁ%ggé %(ée e tégb g@g%ﬁm\l}gfﬂ;w& %lﬁss
loweX fiith endbads CORAKTbshoaldtthled ihtp adedubbseraial ¢rftama thivding cich
for traditigna ilicon.or .silican 25 i de. et ching..
o3 ool el SHecByin By ERals Fwal s b Eduifsen
(@D) conteA R drdhedd &F 16W-3S Sicl coMickndtrialBwas at first approached as if a
silicon-based dielectric were being etched. This has not proven particularly effective,

as with organic low-K films the chemistries and processes needed to effectively etch
the material are substantially different than those for traditional silicon or silicon
oxide etching. This has proven even more problematic for the etching of
organosilicate glass low-K films.

Organosilicate glass lJow-K films are ofien etched using eichant gas flows of
similar chemical composition to other materials used in the semiconductor
manufacturing process. This can render the mamfacture of such devices difficult.
One structure which has proven difficult to implement in wafers with small feature
sizes and high feature densities while implementing organosilicate glass low-K

dielectric films, is a dual damascene structure. Such dual damascene structures



Organosilicate glass lowK filnms are often etched

using etchant gas flows of simlar chemca

conposition to other materials used in the

sem conductor manufacturing process. This can render

t he manufacture of such devices difficult. 30 One
structure which has proven difficult to inplenent in
Wehde an iterponapglayer @uﬁ Yreer nmrq*egs f@nmmhriitgﬂetft@ml gemnectivity to

nt an I
RS IRV R ol il SRS PR e QARG b il Rafe
str ucmlmaels dé‘ameﬂ whmbthd&miag;cieﬁ&rm:@lmmur &finadcdnetohdauattre
i nterco and e or nore vias _tq_proyid
withina %‘H % Brﬁ ggﬁ%ﬁ??‘ﬁ? damAsCERids qr’jﬂeﬁ@]"l’élﬁb%{"r‘”f %al |y
%ﬁﬁ&at Qichﬁé%lef@é‘ﬂéléﬁﬁm \%ﬁﬂ’@ﬁehﬁh Mlaﬁltdrﬁﬁﬁékéaﬁﬁgsﬁ@ﬂ&’&eﬁsﬁy

is desired a net hodol ogy for formng a
. d amasWaaeis &ndly @ml:d@ isragmetipdolrigy vehiakadanbe mmbmn*@d using

8 BB SRR P s M P gt

ﬂﬁlofgaabmh@@glmmwﬂiﬁblkemand density. What is finally
desirable is a nethodolo<% whi ch, can, be |nplenented
usi nglhegs g qthgy wt%&%mg &REPSEh BYYPion; Yy bogge gpparent
| .
s ﬁ‘l%’%d?g O 83k ARETRGRD S DR v s of
thehawiages of the present invention will become
apparent 10 upon reading the foll ow ng detail ed
descriptions and studying the various figures of the
Drawi ng. 3 Summary of the Invention In order to
acconpl i sh the desired advantages, previously
di scussed, the present invention teaches a nethod for
form ng a dual damascene etch structure in a wafer
where the wafer includes at |east one |ayer of -
organosilicate glass dielectric. 5 The novel nethod
taught by the present invention includes the steps
etching through a major portion of the organosilicate
.glass dielectric utilizing a first, |low selectivity
etchant. This etching step | eaves a very snal
remai nder portion of the organosilicate
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gl ass dielectric atop the barrier |ayer. Thereafter,
the present invention uses a second, |ow selectivity
etchant to etch away the renai nder portion of the
organosilicate glass 10 dielectric. -4 Brief
Description of the Drawi ng For nore conplete
under st andi ng of the present invention, reference is
made to the acconpanyummirvef tee Imvéingiofiol | owi ng
Det ai | ed Description of the Preferred Enbodi nents. In
t he awing: 5 Fig. 1 is.an overview f]owhart of a

t wo- d‘éa’g@r?ﬁ %chweﬁ%fae preyedadragestsnarevignsly dispussed, the
E@yﬁnﬁwmoh WRCRER kNS Bor TothAad 4 454 darBisebhedidiPdiRBMire in a
_;g. 2 is a flowhart of one enbodi ment of the present
waign ithersrthe wpfee melndengf loast onplaperad erganesilicatsglassidéelestric.

ja-first. dual cene etch.. Fi 1+S .
EhoicrelBpp Roef i SRR R el ity i Thog cighipg ouen a
aiejoeportib® Bf 1Bk ofgandfligakeoti 0 divledtrichANieing aFirgl, Iodv defectvity
cross-section through the exanpl e, waf er  stack .
ptehanh v g cteliag sisp lgfes ayprnraliempinden Rpstionet the grepagsidicate
Bh& didtednfe Ao R LIRS FybO THERARM IR bREePHAMRiSn WRE §kecond,
Stack follow ng etching of an antireflective coating
lowyselectanty eichentpiolctoperway 115 riingindd pogioa of flvswgawsilicyn glass
@h{qﬁ?h t he exanpl e wafer stack foll ow ng etching of

Ro4Ht refl ecti ve coating layer, a cap layer, a first
dielectric layer, a trench stop |layer, and nost of a
second dielectric layer, by nmeans of a first |ow
selectivity etchant. Fig. 7 is a cross-section through
the exanple wafer stack of Fig. 6 follow ng etching
away of all the second dielectric |ayer by neans of a
second, 20 high selectivity etchant. Fig. 8 is a
cross-section through the exanple wafer stack of Fig.

7 followng stripping anay of a first photoresist
layer. '
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Fig. 9 is a cross-section through the exanpl e waf er
stack of Fig. 8 following deposition of a second
photoresist layer. 25 Fig. 10 is a cross-section

t hrough the exanple wafer stack of Fig. 9 follow ng
the second etching of the antireflective coating
layer. -5 Fig. 11 is a cross-section through the
exanpl e wafer stack of Fig. 10 following the second

~etching of thdxef Deséxiptionvef theeDirawihgyer and the

cap layer. Fig. 12 1s a cross-section through the
exangiiee awat eompletaiadéretahding aihé fesers aoendoe tafticng iof

PRE Pl tooqrBRutiE v s 1 gyuplioynaBileg Dopoph pEfe

Pivir38 Fetoldithdrts. &h ¢tahwing! 9- 13 is a cross-section
t hrough the exanple wafer stack of Fig. 12 follow ng

a second stripping of the ?hotor esist layer. Fig.
R’

14

i s a Higokis-aneeiviay Hewdagnt e heo-sremyp stohimg drocsssaditheof

' ; L.ow : | ki rrier coating to

]t'):ljﬁen{:/\%'lgfﬁst ]%M/ell&%na Q?ﬁ%ﬁ%ﬁ%&ﬂ%ﬂ%&@and t he et ching

10 away of the barrier layer to expose an underlying
st r udtigris apiqychars of suceubodissnselthe preseitt iroeglion inglementing

I fer. Kk ' [ [ f
P B P Eh e ARG e the

formation of a plug at the base of the via etch. Fig.
16 | Fig\aeisal opvesistaion taohehod candplearyafénsteck aAgealcpodition of 2

tchéﬁgﬁgrocess of 15 the present invention,
Eﬁ}?ﬁﬂr %*hg a "trench first" etch strategy. Fig. 17
is a cross-section through an exanpl e waf er stack

af t erriglep s &&s@@e@fen%ro@mh@é}@%p% whiaY Sthek BN6kwing etching of
subsequent etching away of the first dielectric |ayer,

arrgptiredlectivegpeting bywr | ying it. Fig. 18 is a
cross-section through the exanple wafer stack of Fig.

17 afg:ers s j L f ' I .
o G g R U A e ek B8 T P of
st atiielloftive apatidBlagdrtand a cap layer.

Fig. 6 is a cross-section through the example wafer stack following etching of
an antireflective coating layer, a cap layer, a first dielectric layer, a trench stop layer,

and most of a second dieleciric layer, by means of a first low selectivity etchant.

Fig. 7 is a cross-section through the example wafer stack of Fig. 6
following etching away of all the second dielectric layer by means of a second,

high selectivity etchant.

Fig. 8 is a cross-section through the example wafer stack of Fig. 7 following

stripping away of a first photoresist layer.

Fig. 9 is a cross-section through the example wafer stack of Fig. 8 following

deposition of a second photoresist layer.

Fig. 10 is a cross-section through the example wafer stack of Fig. 9 following

the second etching of the antireflective coating layer.
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etching away nost of a second dielectric |ayer, by
means of a first |low selectivity etchant. Fig. 20 is
a cross-section through the exanpl e wafer stack of

‘Fig. 19 after 25 renoval of the several |ayers or

appl i cations of photoresist. -6 Fig. 21 is a

cross-section through the exanple wafer stack of Fig.

20 f dMEoldiing crasepestion hernchitheexomple wafertherkiof §ig 0 fillowing
[ - t et chi ng

0 s5ronf e of R AR L SO S R TR an R el rer )

structure. Fig. 22 is a flowhart of one enbodi nent of

t he prigskérns aicrosentoiontmighithe &ampid wafentskfollowing thege

Retuitns ARe B conl RSl a ey B ditectio
lﬁ?ﬂ"rg)ﬁniﬁani BEnt Ake v @Lclifinosghaut the several figures
(0]

e Drawing. -7 Detailed Description of the
Pr ef eFr,r ed Enbodi mnents_ The_ foll ow ng di scussi on of

severdf eibadiartRcionfraeh h ewnte WHYSRK S Figol esent s
AW RYS: REJ Rl BpinesT tfcHhofRtsik Rgedual damascene etch
structures in wafers 5 |ncorporat|ng organ08|llcate

dielectrics. The processes disclosed herein are )

generfag| W is g grpstraactien hraush fheswrpmplst waforstask of Fige 63 illaging
I: i ncl udi t t ch h ..

SRR R A%, Bt GDEE i T i

gwag e tHe Hamied Myeotd axpost AR undexBingshiltidieal - f r equency

di el ectric etch system available from Lam Research

Cor pqt.at.i.an, Frenont, . CA. el an j s desi gne .

Spe Tt b ol P D P Bl L S second

#pReioh of ¥n akif Sl RAvScoRNEEMBIrNRIBI RABS forRfidd ¥a g at the

Includes all dual danmascene structures as well as
f4be ¥la efdhas, spacers, and passivation etch in doped

and undoped oxides and |l ow K dielectrics. Referring

o, 5 ey W ATl 5 B

present 1 nvention 1S s Ion IS

- themicsenh biventicm, snpierdentmg i eenchdirsts etch sinxieigyct or

Fig. 17 is a cross-section through an example wafer stack after deposition of a
photoresist layer, and subsequent etching away of the first dielectric layer, and the
layers overlying it.

Fig. 18 is a cross-section through the example wafer stack of Fig. 17 after

deposition of a second photoresist layer.

Fig. 19 is a cross-section through the example wafer stack of Fig. 18 afier
etching away most of a second dielectric layer, by means of a first low selectivity

etchant.,

Fig. 20 is a cross-section through the example wafer stack of Fig. 19 after

removal of the several layers or applications of photoresist.



15 inplenmentations. In this exenplar, a silicon
substrate having a wafer stack formed thereon is
assurmed. The wafer stack includes at |east one | ayer
of OSG dielectric through which it is desired that a
structure, for instance a damascene structure and
nore particularly a dual damascene structure

f or meldg: JAdE 8 cEpsEACYon Biroughde el wafFrsiack ofgtg 20 following

I t t
SERAELAIL ot Sl 90 o RO
eltlehe away of thalsariia! lhyeas ddoaimghindeyibgstersirdet ween t he
trench and via dielectrics At step 104 a change is

made f.rom.the fi Iomr ect v, etchant to .a
cecorte Fa fourhifansn? S BELREH of ARy PGl
fnfiRerh@NPA RFdIGaddSG dtbttin€ £tr§ﬁ:hrﬂr§t dublsdaglagdepéetanay. One
enbodi ment of the present invention contenplates
utilizin the previ qusl dlscussed t wo- st ep etching
pr oc eReerzace eﬁffef&f Pitae ?‘%‘i‘f‘s‘tl' CUXRIeR DRHS Ejzth% PHVPP‘&H
IRRREAGRSR vl ARG SYER ARaG. ment is shown having
reference to Figure 2. Follow ng deposition of the
several l|ayers of the wafer stack, at step 202 the via
is patterned using known patterning techni ques, for

i nstance photoresists. Thereafter, at 204 the
antireflective coating, or ARC, and cap |ayers are
etched open. The term 30 antireflective coating, as
used herein specifically include bottomantireflective
coati ngs, BARCs. Thereafter the via etch, 102, is
performed as previously described having reference to
Figure 1. At step 206 the first photoresist which
enabled -g patterning of the via is stripped. At 208 a
second patterning step is perforned which patterns
the trench portion of the dual damascene structure.
Again, this patterning is conducted according to
known principles in the manufacture of sem conductors,
i ncl udi ng but not necessarily limted to the
application of photoresists. At step 210 5 the trench
antireflective coating and cap are etched open. ,
Thereafter, at step 212 the trench portion of the
dual damascene structure is etched. At step 214 a
second photoresist strip is conducted to renove the
phot oresi st enpl oyed for trench pattern
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step 208. Finally, at step 216 the barrier is etched
away. This enbodi nent of the present invention is
further illustrated having 10 continued reference to
Figure 2 as well as reference to Figures 3-14. At
Figure 3 there is shown an exenplar wafer stack, 100.
Wafer stack 100 |ncI udes a Iayer of atterned
etailed D gtiondofthe Prefes abadiments ect i ve
coatlng, 4, mhlch in turn has been applled to a cap
| ayer 6. Sui tabl e phot oresi sts include, but are
speci TheBlibwing @Isclhdsfdihto? develd? eA\86AmbMs B C%Ee@_@ﬂtﬁﬁ@enti@ €
source for deep WV photoresists is Arch Chem cals of
WSSty vakowd aligmetives fay forging duabdamagrene etaly meéaewéafaf@rs
]:.)nrcé hlggjlllg !Jr%&{los 1 aﬂglﬁgec crtr?cg '1@ E)H)'Césses &%s%fﬁ%@ er%n a?%( SJne?dﬁly

tondutted within seiuble wilgaprostdsing a‘]lﬁpldblﬁj mduﬂmg stch myétetﬂe Once
CORALTM from Novel | us_of, San Jose, ;
BICh FiH @stATR PEHPRRDY Ve Syitrdde prpticipgt %HWF%m @VQPféon iehbe

mxmdﬁﬂ%qﬁéﬂc&%lec%&&% syRferVRY ilaS1E Bk 1. A Re%gcélo

Sum ka FiIm(r) avail able from Sum tomo Chem cal
Bomppiatian, Hrersont, GhnEaclah srdesigGAl spaglcally itmpiovidesidvancedn,

but not t th t
BiohosRR apBbe aRfus Bfor@v PR oo kiedlen at dpal,
Sdnfacdnd ¥ticturdas WAPRI dhRSIs] Vg, kpdost, Al pheBialibe efcB edoped

8 froma second dlelectrlc Iayer 12, again in this
prad oxiden g LowrK Grelesidnsi | i cat e diel ectric.

Sui t ét&nggtﬁlv@r%?ﬂ 1°Emfo%rVieG«%ftﬂ{ J%ss?’&'\{qﬂ éz%é,‘&{t mBntion

i ncl ude, agal ar & not Ilmte
sebovaret Thel joesemiasvdniiomiscapplicabkEd6 2 mde Yametyt oﬂsenno@nductor

B StatoR, Ttk Pahhor BP o BRaT e i it B
{hblob® {sfa34una. Ut W@.Hr stabl [chkd A Meastldi 1436LSROSG dielectric

i nvention contenplates the use of SiC barrier |ayers.

through ndichdide dpiivge that  sireetptgolon instangrcedarmpiserge saeiwg, and
iel i G | r ' 1] u

SR P ot HORRRLM 08 RBHE . o 18 165

Rist tiw setaaliviyy eciatiztotiViecdioeohrthrolgh thB 0S(hireret dba&mm dmd

barrier 14. As, used herejn the term rre{gal ize

ppttof theQSGyip dieleefe. a3 well as thrquel applavss betweerd ﬁw cand
YiRaletidied: APYLp f@@&éﬁahg@islnyade @lond thehitLdod Qele&iv‘?t?%[dh&:ﬁ'to

I nterconnects, netalized |ayers, and Sem condu
mfcoomehhigh selectinity letichant. Fhewdalber, 2306 thosemiining G5 @ vdidiedeopric
1secLed'nthe art, the wafer structure fromelenment 2

One embodiment of the present invention contemplates utilizing the

previously discussed two-step etching process as part of a via-first dual damascene
flow. The process of one such embodiment is shown having reference to Figure 2.
Following deposition of the several layers of the wafer stack, at step 202 the via is
patterned using known patterning techmiques, for instance photoresists. Thereafter, at
204 the antireflective coating, or ARC, and cap layers are etched open. The ferm
antireflective coating, as used herein specifically include bottom antireflective
coatings, BARCs. Thereafier the via eich, 102, is pe;rfonned as previously described
having reference to Figure 1. At step 206 the first photoresist which enabled
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-9 through el enent 14 may, with equal facility, be

i npl emented atop other functional |ayers of the

waf er. The principles of the present invention
specifically contenplate not only this alternative,
but also all such alternative stack arrangenents, well

K ta. th . ' (1l inth t. .
PSR DCrRen h 08 7 e Blomint Bt Mohe g perchen
Eétwﬂ&hhéﬂr@ﬂh ?amh of #2.dualldd@naBichd Siidh 6. RFﬁﬁ Efisgfltterning is
erein specifically enable enbodi nents of the present

ondesied ensordingteiknown pragiplss i the mamagurged Swaonductors
I
§*°fddﬁ‘%t o ot heocBlty GBS SrbBinor phitoiediek. |AR4RD 286
ﬂﬁmwmm@leﬁwe doafimg agl cap a@wédhed:iapms Jdbrealen stctaprd 2ithe
SO S OVVI’]

be | at I ., 10. Al
bk ogiog os et Yampsceig e B AR AD 160 ALf & hob:
bikdt6redQistHp ik BondubRd fdrenmivk @t phbtofesREEhFIo PeiBE ﬁ&n&lqmt@rﬁ
according to this embodi nent of the present

ster 20% iTonally: sistepi2d 6 Sha hagie ssotehed BB ned i n accor dance

with 4 i ng
ot RFOpean TRl il &t d hRaRBsa0E 0
getinumridefeterbeto. Figure 2as ovetlan eferandehio Ergares Gelt. At Figure 3 there

RberoR erbe el ety 109y wret el hlBetidpuniasengpattomed
PRARSsINS 2, @ﬁpl%ﬁ‘bl%f‘zgl ?ér%@anﬁﬁﬂédﬁbécoa%grm h@ictA 1&h GRSHHen

reasona’bly speci f o the antireflective coating
am}defi to & eap laymsﬁ-aﬁm@bleaphmrcamt@ngmd%bpm¢ epecifivally b@témnted

t n
ek SO Brories” e e Rl U BBl {o e Bt o
EbehKhgsouaB]. daptifer 6anipplied bee bifivse dibtriolgyer 18Din this
anot her alternative, an, etching step which renoves

Brsemlar pdayoreiaseqnogiicae dielrstrico @tY‘Yf’g' of gragple, ok sotdypitation
L2y %fgaﬁosh%%%ae 518 GACEORAT I BB RNAL Of S Rle, CA;

[ enente e results of this etching step

1)

_Z)—

may
: Bladc mad%f ﬁﬁﬂgﬁpﬁlﬁ Materiglsiof Srata (élhltaeﬂﬁaﬁQSé’Tﬁﬁlymbéﬂwd

d wi t _todhi i gur Accordi ng to
Sigra SR Pl st S £ ol PR Choie
Aﬁ@n&a@lﬁ%f Sénta CRarg| GAr 8daiflfin AREAARN] Buit Aot BhALdh, flephisad
step. In yet anot her alternative an etchant which in

isrieution spntapplpes temsa ab§iN HeaplAYRISof the diel ectric
'C ZZ, el tellh LY BYSE, | 0 ESRASEHe EREHERELIWEER:, 288 ERE0nd

dielectric layer 12, again in this exemplar a layer of organosilicate dielectric. Suitable
materials for forming trench stop layer 10 include, but again are not limited to TiN,
SiN, tetracthylorthosilicate or TEOS, or the like. A barrier layer, 14, separates second
dielectric layer 12 from the wafer siructure beneath it. Again in illustration but not
limitation, the present invention contemplates the use of SiC barrier layers. In this
exemplar, the structure underlying second dielectric layer 12 is the silicon substrate,
16, of fhe wafer. Also shown in this figure is an electrically conductive element 18,
formed beneath barrier 14. As used herein the term "metalized object" refers to all
such electrically conductive elements including, but specifically not limited to
electrical interconnects, metalized layers, and semiconductor elements. As will be

evident to those having ordinary skill in the art, the wafer structure from element 2

-9-
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| ayer is contenplated. Having reference to Figure 6,
this latter enbodi nent enabled by the process shown
at step 102 is being conpleted. The | ow selectivity
etchant has etched through cap |ayer 6, trench
dielectric | ayer 8, optional trench stop Iayer 10, and

st 0 dielectr 1 .
FRahar el o praltich PR Fe Bfehid o RE{sudtonal
tHyels € thelveaféra Yk pridéiple@ ofthé piesdnd ﬁw‘dﬂtﬂm&ﬁaé&iﬁé’ﬂly cbﬂﬂétnplate
selectivity etchants suitable for CORALTM i ncl ude but

apleonohis Altampree. Oyt sodll ek alismatve Rogiornepp g M pgra
oseNa /oﬁﬁh:é'ﬂrg Asashpwn at A a thin layer of via

|electr 12, pre erably less than -10 one mcron in
th|ckﬁbssmn@mqmmﬁmEdmuE@mﬁéﬁhﬁu&maaOp&mgéﬁﬁmﬂnm&ﬂ@wu10.

1o phecitbactiEd heretanbe A 65 o BB AR e BBk

iR dRSvhefdin théh d8ledtic B And Vig dié!le%trﬁ:t IQhar§ Femeaackiding
to the present invention, step 104 is erfornmed _and

ppidans layeraf dickeetriq Webeut erghistopdeyer forTheme dalpgy fopfrming
3R Skl ﬂ#@g@g} SRR gl pagkect i ve

ant gas mxture |ch are
hi ghl slso sbdnem:in Riguik Gris o tayerrod pattdroslt photpress,, 2. aﬁltthiswmt in

RSP S kSRR STt G o
flveRichOfe sBudtiehas PRM it in hdeBrdah@hivh §6h 202 ds\Bown in

et chant that etches away the remaining thi ckness of
Vigaredh. eh s ppiterning af stegs neef spvaral fmtiepn etchBig stapp magbe h

B S L S LR

iaﬁiréﬂ[ﬁ&'ﬁ{ree&cﬁdng\ll@br bigdsbieart opehaMg/r mézhs lofisi eighiag Stepalrrtﬂﬁr
t hi ckness of at st 40 A greferabl e fﬁyl |1
BTG A1 cichyd Feafqn 3bly speqitic angirelarHy S eRnE fRYEk ffs dustance

Eimﬁglg “of AQRG/OS hhg l%( eﬂgﬁﬁze@& £e‘fécﬁ%l¥ etcﬁ"ﬂ'ier drﬁfeﬂéc@yﬁﬁ St

m ni mum ness omnng etch step of
ﬁﬁmmaumgﬁyjwﬂ&mﬂ&ﬁmabvaﬂﬂageHQQMQﬁuaﬁﬁmmDGWQVm@hmo

pBelegtveraiag i ot leaii ge sihire it SAEd oy e
Elﬁif&ieciﬁ%o?at@@ 4 bdd @k 64D 10REr B0RRdaa0he bpsi@atpoltion of photoresist
2 may be implemented. The results of this etching step are shown at Figure 5. A
further altémai:ive may be contemplated with respect to this figure. According to this
alternative both the antireflective layer 4 and cap layer 6 are cleared or opened in a
single etching step. In yet another alternative an etchant which in one step eiches
away the bulk of the dielectric layers, the layers interposed thercbetween, and the cap
layer is contemplated.

Having reference to Figure 6, this latter embodiment enabled by the process
shown at step 102 is being completed. The low selectivity etchant has etched through
cap layer 6, trench dielectric layer 8,‘ optional trench stop layer 10, and most of the
way through via dielectric layer 12, leaving a very small remainder portion of the via
dielectric layer, 12, and forming via etch 20. Low selectivity eichants svitable for
CORAL™ include but are not limited to mixtures of Ar/No/CF,, At/No/Cy/Fs, and
Ar/NL/C,Fs/Oy. As shown at A, a thin layer of via dielectric 12, preferably less than
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the principles of the present invention are thus

expl ained. As previously discussed, trench stop |ayer
10 and barrier 14 are often formed of identical, or at
| east chem cally 20 simlar materials, including, but

not limted to the previously discussed SiC. An

et chi ng .s sufficientlyv. insensitive to.th r.esen
SR WEPoRY ) bnSla R Rt Robpplty 5 36l fooo
Bar eHieinedsp el mb@piEekabl; stilh & Siafge efibeit W00 &s200064 in
trench stop layer. Utilizing such an insensitive etch

qkngs§geHRPs-t o t he bottom of the via etch structure
runs ANGiMRiM il 8RMvid dictkstep a@c&rﬁgg% ah f?&éﬂ%bﬁﬂ&n, step 104 is

etchi ng systens denmanded by today's 25 sem conduct or
prafonrhad end the sichoft gadigw istaergd &ootthe first.How gelbctlyily eichant, to

14 ' h f . el .
GiFaB ey AR P eIl Arit R apRuSiv b s pishy
defoctivel for SrgahSiibaey 26,000 SaeOBRIiVlp fitkavidtioe RahlSBC ifdtude
unwanted diffusion of underlying netals or netallic

‘e, noi Feiad ivgdeppef ArdiadC dlopisreafiah step AB¢ isgigfamnadvith
2SN e o 5L S b S0 DBl RE iy
aghiowy abAdi Faguye 8.kThik efich stepnés stapped bhbarigpleyes dAiwith miofmal
t he djelectric.l i t.h oetall | . .
RIS S SR b L G giser OB GOt BLbPRFE
mﬁ@na BRASg 2@Haindte HiElQ¥sslonat (iR 180 R INMbrePiréB@ble Wil Harie
the entire purpose of the manufacture of th

lexswild dnigforith a wanpining thicknesspf3 Mg 794 o Biilh é@reremﬁfeﬁbly, barrier
Fi .. ; i i t ;
B R ks GBS0 PR el Lo

dieartageaidvedl Fowlidbe helosy\aif tarrics hatdtial Thudl eefthie poingprocess 1

shown at Figure 9, the trench portion of the dual
igspmele®ne structure is patterned by the application of

a seaRRf JIRE Slvamhsds ok AGhvel Ho-sp Vil SclREHEENGRAR P by

step 208. Again, the etching through reflective’layer
thoptinaiglesiof thegresend infventionsirethnagxplainwse &b rredorsty discusssd,

t he et chin thodol qgi es di scussed. . aboye. The .
e o Pt LA rid R PR iR 5 af R fremicaty
saiflartbreas, ivdudea bt lind¥eto fe pfevRuldbealseN8iCRAn
shown at Fiqure 10, the strategy where antiref|ective

eickung siep suhficiprilydngsasitiyeto sheppraseaceeltrragh siap Eypeh0 is get well
PP PhacibOMyE fdrhned OF tHed6ms MafHh BBy MOEERK SRS 1ayer.
Utilizing such an insensitive eich all the way to the bottom of the via etch structure
runs the very real risk, in the high throughput etching systems demanded by today's

semiconductor manufacturers, of completely etching through barrier 14 and into the

structures, features or elements underlying barrier 14, for instance metalized object 18.
This disadvantageous condition could enable the unwanted diffusion of underlying
metals or metallic ions, including copper and copper ions, not shown in this view, into
at least one of trench dielectric 8 and via dielectric 12. As is well known to those
having ordinary skill in the art, this “poiéoning" of the diclectric layer with metallic
compounds, including but not limited to copper or copper-bearing compounds, can
destroy the transistor effect which is the entire purpose of the manufactu:c; of the

semiconductor device.
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10 etching of the antireflective |ayer coating 4, cap
| ayer 6, and trench dielectric |layer 8 are conducted
simultaneously. In any event, the resultant etched
structure is showmn at Figure 12, which corresponds to
step 212. At Figure 13 there is shomn waf er 100

foll e IR of th or.esj,st

| ayer il IGe R a0, R s, URa 108 HrorB IR 14

vehysletiokOST seep06Vwhdréth tmvﬁrmq)hbfwes@‘sv R treak B8endtmbodd frdth the
ey%h step_ 216. Suitable_barrjer etchant gas n1xtures

AT Baek- isteadiere ahbowniohTigu % e tepslporfieR piihe draler
EieRERS shhERKT ?Qéﬁfeli &y tﬁe%pﬁﬁca%on dfa %c@ﬁ& %ﬁc{i%e%%telayer, 30.

conducti ve barr coati ng, I's applie
This taresponds to sep208. e o, 410 @cidng/tbaotgh ctfle@tive Mipirsodizmg 4

t ypi cal | omsd of, Ta t.hou ot h ectrlcall
G Lol BT Poa ataring o0 Hubap T iodlogies Bisgsed

o906 ETHRY nBho 8316EiBRIYInEKiht: btritBzyt Wikerédyl citiBddEreflective coatmg
substituted therefor. At this point, the dua

Iuoresie sivhedalers wsishowed Tigure Ae the dzisey Wheveamtirelective coating

& gﬁfp(l, ?tl%%ré 8lardelcflé erV\ﬁst 0@]&1 QPE 1%191@ 1186}%5@3% %ﬁ%re the

may be e |cal confiect ed by nea
@:chmgw bEthe amu-eﬂmuﬁfe) Ial_sm'atoaumg 4 eapj Lazér & ambsereh dieddctdr layer 8

enabl the rin es of .the prese i nventj o

S8 CouBe St s B S e (o SeuEt POt g s Sown et
P@ﬁkQQP%ﬁkE@oH@Mbmﬁtoﬂﬁﬁ@tﬁnce to F'QUfe 15. This

enbodi ment contenpl ates a et hodol ogy for m nim zing

the ubtigwed3tharoisshowst wafer 100follewinathe soppingof the seroad
@%Z#Lstl?t?{ye{- he. & \ég%gl.‘to %ﬁzﬂ rst photoresist |ayer

riFpgirng”s re’'this situation occurs,
and iAt Figurendcessdoy atimwmmlllewn@’thé tenpletddnafbheizt bidle step

coatjng | ayer, the |ayer appl i e as at 30
fa %Hgb f’%é“@’é%ﬁ‘?&t%&%%@ul%‘t udes “tai’ﬁ?ﬁ‘?tg‘&” new y
ﬂﬁéﬁﬁbtﬁ? ARE Jt&ﬁﬂgetﬁfohéﬁb&ﬁglt 1404 B, |aﬁ¥fé[:tn§%l c-BHSuctlve barrler

deposition of antiTteflective coati’'ng | ayer 52 resul
Goatingy &2 unanplied theitie szdézp@s‘.wfthmvh ¢th 40 pidaga e8l 20.0This is

e R el bl el i S Ry PR

thiteA4E well Khowh ePthosé hdvinp bﬁﬁmy skl id Bre AitSEdySReAbstBted

maybe rempved when second photoresist 30 is stripped.,
thprefyn At fhispgjnt, the dual damascene etch enabled by the present invention is

completed in accordance with step 106, and metalized object 18 may be electrically

connected by means of an interconnect formed in the dual damascene etch enabled by
the principles of the present invention.

Another embodiment of the present invention is contemplated having
reference to Figure 15. This embodiment contemplates a methodology for minimizing
the unwanted removal of antireflective coating 4 as a result of the removal of the first
photoresist layer 2 at stripping step 206. Where this situation occurs, and it is
necessary to replenish the antireflective coating layer, the layer may be reapplied, as at
52, and the second photoresist, 30 applied over newly deposited antireflective coating
layer 52. The deposition of antireflective coating layer 52 results in the unintended
deposition of a plug, 54, of antireflective material at the bottom of via etch 20. Plug

- 42 1s advantageously etched away during the trench etch step, 212, previously
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a separate etch step utilizing a flow of ArlN2/02 may
be i npl enented. Yet another enbodi nent of the present
invention inplenments a single |ayer of organosilicate
dielectric, unseparated by a trench stop layer. In
formng this 5 enbodi nent, the isotropic etch of the

?15&1@@3? or ] U%{ Qeqex%lgve%tvh}?en s@co?rd?ﬂgtto?ers . :?ﬁig s&rﬁ) e&) Rérnattvely,

e fornmatlhon o
®tephrasd atehodiepr L&H].zmgheﬂqw VAN Oginag bsﬁ:hplﬁﬁeﬂtédr e
centered about OH“‘% i ment of the esent
i nvent PR 5 PEEEH ngfﬁ%tbonfe*z ety fesingle jayer of

Q%%Eﬁfe&t@ defieRid ﬁns@fé’rﬁt@dl B2 treR@f RpQlafeh! etnt ﬁ)ﬁﬂﬁrg g@kch
6. This enbodi ment inplements a so-cal
empogimpntsthe isetrepic ¢ich of thattregqh is Btopmhdﬂfhempneéﬂemhememmd of

the sent ven Jion.al ont enp a strat egy

e PR RETR oo SR R Heal T SO Rel 711 2 "
so-c atﬂeqﬂewwsembsstdna Shve ®@hfed aBbitahe embodlﬁleﬁwm@er prEadt
at Figure 16, At step 302 a first low selectivity

@r%qt!aﬁrrlte%elwp Viagdch Ste@ 12 o thefugi dmasgsace otch is performed
BYESR AR enb it 8LR 164, eRfde d:ﬂb@dlﬁeﬁtﬁtél?te@%n%' sb- céﬁecﬁ@rt/a-hﬂt‘g%c%

bet ween the trench and via 15 ctrics. At step
dtiategyalnahististiorethpatc, tepeetefitanvention slsa catiahplsteep stratbgt

f t.h ' [ hed h
Pt ndbipalshosh i e Rimle B 1P 200 SR Bk
guﬁt@dgs&ﬁlﬁmﬂeﬂgtlﬁ'lgﬁﬁt16 | ow selectivity etchant, to
t he second, sel ective etchant. Thereafter at

st op AFEFPINR 2 ﬁ%ﬁa@m Selpctivity siebalths Wilzed o dohieigh (e o

FRFIPAS P LR SRR At 5 v

ditleatrit A stdpa08 thiveedterdt epadtermet dort the viaefchrstepT M of the via
stesarefurt i]lustr avi reference to
lr%Pftj gdeawvay At step g@{ﬁ%@z‘mmﬁﬁﬁ? gtsfrf %%‘Wt% etﬁﬁ r 8t 8t8p 308 2

dhBE I REES Bod tEPErsOlov Bll&ueip @L@hzﬂi@ 8 tRrs8cohl ONBhly Ablective
step 400 the trench is patterned, for instance by the

aihpols  Tihersatiar atstep3d0 @teegmsnnnsaygmmsﬂlqatemaﬁqlmmc igtetched

£ 2th [ nch nt|rfle e ¢ nd are
iR SR D SR B o AL e B e e
sﬁﬁtﬂﬂe@hmt&eﬁ btbﬁddmﬂaltgdrrwsﬁt ectivity etchant, vvhr ch
etch is stopped on_trench stop 10. Thereafter at st ezo

406 thhese seps pe farétquréltqr&rateétwrlﬁerefqﬁtﬂert%&gpeﬁl fhrgqugh 2
i enc%% H{Tﬁg&re §' &k pﬁ)@@gs s?é}s bR AR hEWVE. At step

400 the trench is patterned, for instance by the deposition of a photoresist layer.

Thereafter, at step 402 the trench antireflective coating and cap are opened by etching.
At step 404 the trench is etched utilizing a first, high selectivity eichant, which etch is
stopped on trench stop 10. Thereafter at step 406 the via is paiterned by the
application of a layer of photoresist applied to the bottom of the trench. Following
deposition of the via pattern at step 406, the via is etched at 408, again with a second,
low selectivity etchant. Thereafter at step 410 the photoresist applied diring at least
one of steps 400 or 406 is stripped, utilizing known photoresist stripping
methodologies, Finally, at step 412 the barrier is ciched.

Referring now to Figure 17, a wafer stack 100 has been formed, and trench 40
etched therein utilizing a first, high selectivity etchant. As previously discussed with
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deposition of the via pattern at step 406, the via is
etched at 408, again with a second, |ow selectivity
etchant. Thereafter at step 410 the photoresi st
applied during at |east 30 one of steps 400 or 406 is
stripped, utilizing known photoresist stripping
' Fi I e L IS

BRARER MBSl of s Bl B 960 UG bheln * 1o
hatizefixetive doatingtiyeral) dapt lagers B adDirereh divddiric®are etthed may be

tilizing . a first, .high selectivity efchant. As
BB B S el iacuts Sk pev s heclseh Sgm rsiapatlc of
SORAg iHERBer A layeREIREIBHEMsT). MBI MoREbonkd'® sklp8 REO ’gi?&{gﬁblm

antirefiective coating |ayer 4, cap layers 6 an
aslonaiet digates¥A ric 8 are etched may be performed with

a si |l e eteching st . or wth | u it f et¢hi.n
ot epainisfRingfnokELpiefte 14, kluslieR ol F0e b sfibwit! AMiiaos
plictatkdicngostfibiyed, A previoly eSaReds Atetep oS e hdl HpREEbn of
404 5 a shown at_ Figure 22.ug;é;§g reference nowto

PicRipastais Seppisdio dichodonud Sefeh DAficras the vagpprtion
ORAL B8 Bhlsodnd ForSib BPBY theFinBh RY bgﬁgg plesCll BENBAGE . A

step 406, a second application or esi st
i s appitiowthg depodigorbafiphotoresist 800 Hehma#6r, portorcdt padickrmis 12

th ' tion.,. of the I tch bjed b

et Frebt pastihiictia b BB oSRTOaR ERBwT 1R Ruewg 1o
HeEp thﬂ),tcbﬁesp@ﬁdiﬂf'ﬁ{ SEPA)SS learBQ pottit ITRaQiclBRfit 12 Slhce at A
via dielectric 12 is etched away, again utilizing the

follpwing theirhing den. i Vha ameant phyit diclestns papwniag iyugsteatially as

%?y rresponding to step 408, |eaves a portion
§?§§§$%?%@tric 12 in place at A follow ng the

et chiWith sé¢fepnce Hosv t@Riguné 2Qfetohi seepdi08) seednd photoeesist siripgtep

1s .supstantjally as . previously djscussed. 15 Wt
Fidvts PR BW%WP?‘&H%&’%?B’,“S@F 0 g Srcdenttons 40.
phot okE8 kgt 28 bhdier &&@ﬁ% 4%}231143 BSeQRPIAE, 1 @hdNBAL barrier 14

renovi ng photoresist 3 romthe bottomof trench 40.
e Biehttemf visad (. i Thereaftetn loyas of digctripally copduetivo irpN damigr

SRR PRl pedtispliP B RS Rinice o B gapyoene

diel, ITHRrdualclagiabdige 6t2h issncap@dnéte,tad raushdaepdsittonautd
bott om of the conpl eted dual damascene .
electrically conductive elements may proceed. This is typically performed by laying

down Cu seed followed by Cu deposition/fill.

The present invention has been particularly shown and described with respect to
certain preferred embodiments of features thereof. However, it should be readily
apparent to those of ordinary skill in the art that various changes and modifications in
form and detail may be made without departing from the spirit and scope of the
mvention as set forth in the appended claims. In particular, the principles of the
present invention specifically contemplate the incorporation of one or more of the
various features and advantages taught herein on a wide variety of semiconductor
devices, and further contemplate the implementation of a wide array of layer

compositions, appropriate etchant chemistries therefor, etchant flow rates, etch times,
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20 etch. The dual damascene etch is now conplete, and
the further deposition of electrically conductive

el ements may proceed. This is typically performed by
laying down Cu seed followed by Cu deposition/fill.

The present invention has been particularly shown and
described with respect to 25 certain preferred

3Bl YeesPl Bresrurgseand Hessnanowieplsvels Hegabad these plternivpgisbe
I i ’ ' I: in the
ity - HERIEN pr Be TSR be AL hpal Rl 11, O,
and detail may be nmade w thout departing fromthe
spirit and scope of the invention as set forth in the
appended clainms. In particular, the principles of the
present invention specifically contenplate the

i ncorporation of one or nore of the 30 various
features and advant ages taught herein on a w de

vari ety of sem conductor devices, and further
contenplate the inplenentation of a wide array of

| ayer conpositions, appropriate etchant chem stries
therefor, etchant flow rates, etch tinmes, -14 reaction
vessel pressures, and plasnma power |evels. Each of
these alternatives is specifically contenpl ated by
the principles of the present invention. _15 CLAI M
What is clainmed is: 1. A nmethod for form ng a dua
damascene etch structure in a wafer, the wafer
including a | ayer of organosilicate glass dielectric,
the nmethod conprising the steps of: first, etching
through a major portion of the organosilicate gl ass
dielectric utilizing a first, low selectivity etchant
that has |low selectivity for the organosilicate glass
dielectric, the first etching step | eaving and not
etching a remai nder portion of the organosilicate

gl ass dielectric, wherein the | ow selectivity etchant
is selected fromthe group of etchant m xtures

consi sting of "Ar/N2/CF4, Ar/ N2/ C2F6, and :

Ar/ N2/ CAF8/ @2; and second, etching away the renmai nder
portion of the organosilicate glass dielectric

-15-



utilizing a second, highly selective etchant that has
hi gh selectivity for the organosilicate glass

di el ectric, wherein the high selectivity etchant is a
m xture of Ar/N2/CAF8. 2. The nmethod of claiml1,
wherein said wafer further includes a netalized object
beneath the organosilicate glass dielectric, the
netal i zed object and the organosilicate gl ass

di el ectric separated by b er layer, the method
conprising the further sggég@i— subsequent to the

second etching step, etching through a part of the
wihaisrdl@mell @yer to the netalized object. 3. The nethod
of any of clainms 1-2, wherein the major portion of the

organosiligcate .glass,dielectric further comri,se
L Oy SRR R itk S ASete 4 rePE LO TR RGRefee
incldiiéng 4 & of dBfanPlidakeOglaffdidiertriqhiganehbd taaprisig] ths steps of:
di el.ectri¢c further conprises renaingﬁr ortion of
t hefla-gtemg tarouph 8 maer poFonREdGY sRTosRiGHe S HigicREic1 - 3
utiRRRS b G 10w S Be VR TR Ah R Thadlow @1dctiley fod WRl organosilicate glass
~damascene structure of the wafer further conprising a
dieleatrisy theffirstetahingfstepdedwing andatol pighizig @ remaindgy poriparof the
appl e ver,. the. organosj |l i ! iel [
orgb RSB R e e AR 8 e B oM SIS from ihe
grolip 0§ ttckdrt Riixtgres tapisting ef ABRATf Ar/NFCL By mdngr/B,/Cil/O,; and

with a photoresist over, the wafer; and etchi ng. open .
¢ hesspid F@ﬁ%ﬂ@&ﬂ%‘l%%ﬂé@r RgRon pfdhe alﬁav%g)&ﬁte&é?sg EI#%W

utilPiY R5R8hE hidy schdtti®d EbhAR &t hasIfgPsclcbiityRIr BRcbrednosilicate

claim4 conprising the further steps, subsequent to
glagsdiclsetiormheren gie Mgh selespyitpetchant is ppiviige oh ar/Na/CaFs.
photoresist; patterning a trench with a second

2. PhotRe @81h8d oPMBiin 1 Rehcf@h 84id walRd fRilded iltfhdel 8 nlekBRedobject
partially through the organosilicate glass dielectric

bengathribe piganosilisatsisdpsp Histes ks the mesalizgd obiegtpndekqoregosiige
glagﬁeéiaggtriggep%a@édﬂfa G 1y e M@:ﬁmﬁ%@fn‘ﬂﬁginé HRAErRd: step of:

subsequent to the second etching step, etching through a part of the barrier layer

to the metalized object.

3. The method of any of claims 1-2, wherein the major portion of the organosilicate
glass dielectric further comprises a trench dielectric and most of a via dielectric, and the
remainder portion of the organosilicate glass dielectric further comprises a remainder

portion of the via dielectric.

4. The method of any of claims 1-3 applied to the formation of a via-first dual
damascene structure of the wafer further comprising a layer of antireflective coating and
-a cap layer applied over the organosilicate glass dielectric layer, the method further
‘comprising, prior to the first etching step, the steps of:
patterning a via with a photoresist over the wafer; and
etching open the antireflective coating and the cap layer using the photoresist as

an etch mask.
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form ng the organosilicate glass dielectric of a first
organosilicate glass dielectric |ayer and a second
organosilicate glass dielectric layer, the first and
second organosilicate glass dielectric |ayers
separated by a trench stop layer; and stopping the
etching of the trench with the trench stop | ayer. 7.
The net hod of any of claims 1-6 applied to the wafer

d th th
5. o' < THRB0R PR FhomBEhe R TRTRE Rebd SRR b £8b

ctchingptepfof: et chi ng through the barrier |ayer subsequent
to the secol$ﬁetch|ng step. 8. The nethod of any of
cl aPtHBPIRE e RRAIFSEISH t he maj or portion of the

or aMRRlihd £abfth v&h@é&c%cﬂ;lﬁﬁ&x@él& oRORE WakS; RSt of a

trench dielectric and a portion of a via dielectric,
andetching thedrentnprstialpothtdugh tlef orpsresibicganbsi dicloetrie ughads

Secghc?#]%{éreﬂ agg{]te%g%laggnprlses nost of the via

sem'conduct or device with a dua
damascene structure in a wafer, where the wafer

6. i ncFerpesthad peglaim %ﬁomwvgﬂéﬁg)%lblﬁiﬂﬁ@r giepf efss diel ectric,
%tef?gxél’ﬁgttﬂeeo %%3111% @%lecﬁ—lc olf%tﬂf‘gt% éasno 18%&”? glapy di8ectric

laytzfand aghcoad mmganbmhmté glasm chélectthe layr:g ﬂred‘arsﬂ and at@nd loamsaosilicate
Iectr utilizihg a first, |low selectivity etchant
glafshcg Ie‘ﬁ%% Bﬁﬁlsgﬁfaé%‘i }i“g? frenchigon lgger o‘?“aan osilicate glass
di edtsinig e cich@glolf BtireBblc WithIhSh&Rh k@BAyg and not
etchlng a renalnder portlon of the organosilicate

7. 5 B BeBadSh nstr e Flimpliey o RGP frphaGict Wer

ben@ﬁtﬁﬂédrgﬁgas@lf;até\fglaw&%émc%é N?eﬂ@%mpﬁ@ﬂg the further ste
Ar/ N2/ C4Fs/ 02;, and second, etching away the remain

stchipg fhrenghdhe barderdayes sekseareaioghe poread EtF 8&IEPi ¢

utilizing a second, highly selective etchant that has
8. hi ghheatéthed dfknky\of Ehtmri ha, eh@reinakt nafpapertiof bl organosilicate

di el ectric, wherein the sel ctlve etchant. is a
glashidiRleRtee cAmNSPRDPEAES tren@v% Isizad Septionidac aticlesic, and
the 4@Ndifder Pf)rti%h 3 fHe%r Mbslield ﬁﬁ% Sleivafie Turﬁiéf E&ﬁﬁnée@ o She

~a netalized o Jec beneath the organosilicate gl ass
viagdieldckictric, the netalized object and the
organosilicate glass dielectric separated by a barrier

9. | ay£EemicbRivoRt BOHcL IR IdSAINBINaE®ne structure in a wafer, where the
wafer includes a layer of organosilicate glass diclectric, wherein the dual damascene
structure is formed by a method, comprising the steps of:
first, etching through a major portion of the organosilicate glass dielectric
utilizing a first, low selectivity etchant that has low selectivity for the organosilicate glass
dielectric, the first etching step leaving and not etching a remainder portion of the |
organosilicate glass dielectric, wherein the low selectivity etchant is selected from the
group of etchant mixtures consisting of Ar/N»/CF4, Ar/Ny/CyFs, and At/N»/C4Fs/Oy; and
second, etching away the remainder portion of the organosilicate glass dielectric
iltilizin_g a second, highly selective etchant that has high selectivity for the organosilicate -

glass dielectric, wherein the highly selective etchant is a mixture of Ar/No/CqFg. . s

-17-



further step of. subsequent to the second etching
step, etching through a part of the barrier layer to
the netalized object. 11. The sem conductor device of
any of clainms 9-10, wherein the major portion of the
organosilicate glass dielectric further conprises a
trench dielectric and nost of a via dielectric, and
the renmi nder portion of the organosilicate glass

di e ri.c.f . C .1 Se eni . f
107 T bR S TS S SR T L 0048
meghyeddbjedt bemaaththd drgahosilidasy glass kipsleckiid) heandtalyed obfect and the

antireflective coatin nd cap,l ayer applied over
orgaRes st 4158 i ectitcsonpiatsd Dajodietiat A95Er- Hheatthog eqfpRising the
furfhiéf §theér conpri sing, prior to the first etching step,

the steps of: patterning a via with a photoresist over

t hesubggquent ta th seeqldi aighingpuer. cishingriong 4 part plibe bayaier lager

ayer using the photoresist as an etch
n)ﬁgseﬁm%%fﬁgﬁ% sem conduct or device of claim 12, the

met hod conprising the further steps, subsequent to
11t heThewanePnducipr dryicsaf gny of @lalmsﬁ-ﬁb ivhgreimic major portion of the
T e T s L G e S
diefpatricj a@ldl the tenramghpdérhien of thawosinbiibateglgdsabdediiefieter i ¢

usi ng the. second phgtoresist .as an etch mask. 14. The
conisPep iRttt PURY BLOS M ARERHIE3, | he et hod

conprising the further steps of. formng the

12.0r ghimosidi¢oandeaordexss ofiaay edlains 9f1, furflier semprising a layer of
aposili.cate, glass dielectric, |ayer.an secqng .
i e S R R
methed GithepE@amixdig, priad 1 thglinsackihg btep,ttléé StepsEr S .
separated by a .trench stop |layer; and stopping the
et CHRUAGRE 2 TiR QVIEhrBeFHE’FPTG\ﬁlitWV?W ¢ WpkkaAdst op | ayer. -18

etching open the antireflective coating and the cap layer using the photoresist as

an etch mask.

13, The semiconductor device of claim 12, the method comprising the further steps,
subsequent to the second etching step, of:

stripping the photoresist;

patterning a trench with a second photoresist over the wafer; and

etching the trench partially through the organosilicate glass dielectric using the

second photoresist as an etch mask,

14.  The semiconductor device of claim 13, the method comprising the further steps
of
forming the organosilicate glass diclectric of a first organosilicate glass dielectric -
layer and a second organosilicate glass dielectric layer, the first and second organosilicate
glass di_electric layers separated by a trench stop layer; and
| stopping the etching of the trench with the trench stop layer.
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15. The sem conductor device of any of clains 9-14

including a barrier |ayer beneath the organosilicate

gl ass dielectric, the method conprising the further

step of etching through the barrier |ayer subsequent

to the second etching step. 16. The sem conductor

devi ce of any of clains 9-15, wherein the major

portion of the organosilicate glass dielectric

co ' t r.ench, di.el i nd ortian of
15.5°VPh et o Pde R iRy B Rt o8P R REDSheatn
thearganslcdi¢ glagsaligleass, the mkhod compifisiig the furtled 8iep o &Bhing

nost. of the via dielectrjic. -1
through the barrier layer subsequent to t&le secomi9 etching step.

16.  The semiconductor device of any of claims 9-15, wherein the major portion of the
organosilicate glass dielectric comprises most of a trench dielectric and a portion of a via
dielectric, and the remainder portion of the organosilicate glass diclectric further

comprises most of the via diclectric.
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