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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 sem conduct or

manufacture. More particularly, the present invention

teaches a novel nethodol ogy for form ng dual

damascene structures in sem conductor wafers including

at | east one Iovv-K di eI ectrl c laver. Background_of
ROR ETCHINGD IASCENE STRUGTURES

| ayers, WQ@%%AW@N@ med fromsilicon
di oxi de, Sror; i nes on various
| ayers of a iconductor 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, it has becone
inportant to use dielectric layers that are capable
of effectivelBieldoftled Imgerstoriuct i ve |ines 15 agai nst
such increasing coupling capacitance levels. In

Thegwesent mvent@naglams ﬂmma:pﬁ@ptoamufanhm Moreegr at ed

pcenecy b Sttt BRBLBBR S s ©

m@mﬁ&eﬁwﬁw&aﬁm i86nake\e leabththedbwlrect ri c

| ayers in conventional integrated circuits have
dielectric layerdi t i onal | y been formed of Si02, which has a

dielectric constant of 20 about 4.0. As a consequence

of the ingreasing lJne d- S|t|es and operating

f r equenci B3CKETOUE eI CIAMI ces, dielectric

| ayers formed of SlCE nay not effectlvely i nsul ate

eprated sirguity W@?lﬂm%Wimcbkﬁ%WWéﬁhb¢@cf°Wdav0| d
from siicdr] m?%% 0,18 co%%ﬂét?& RIS Bl va ﬁﬁéra off effort
: ute the "coup ’h

I'ng capaC|tance eve
setmcondudﬁr&uﬁaﬁm K sepnibdrRinctoheirenits 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 wtegrated circuit is directly
proportional to the diclectric constant, K, of the material used to form the
dielectric Yayers. As noted above, the dielectric layers in conventional integrated
circuits have traditionally been formed of Si02, 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 insuiate the conductive lines to the extent required to avoid increased

coupling capacitance levels.
-1-



10

15

20

25

30

sem conductor industry has engaged in research to
devel op materials having a dielectric constant | ower
than that of Si 2, which materials are suitable for
use in formng the dielectric layers in integrated
circuits. To date, a nunmber of promsing 5 materi al s,
which are sonmetinmes referred t terials",

I &y ettord o redura the soRnE RARRGitaCce feﬁfg’@é’; %gvméfgﬁe I%EWﬁ’E‘%?

sem:nconorgax%ﬁc |gw-& E%gerl 3 3%?@6%2%%3 | nci ug‘ig%g
dielectri©édstanislover ke figh 88 Si0,Pyhich ynatkiabxaeplitabldfor usoin
|imtation such organosilicate dielectrics, inc]ude

forming theydmglertae layersinmearsted cigits, fio daieca numbergf psemsing pngd
. 10.f Appl.i ed i - and
e SR OB B S SRR, Bt o, 2

developel"®dng df tHebEnew SRldclicwad digadidcobduindg seni conduct or
waf er “processing, features of the sem conductor device

Oneinicrosing cliss gﬁ exgair:iq lowr& wateripls gug ongnpomigs ksbyding
orgmeifile s B ofiofrpdblecht ndl SRR il oLARRRTPRE Var o

diclectrics MERIRCHRALT BroADNEVENAS B£SiToke, T ; Blatk BXiatomi™a
reticle. The reticle maybe glate that is

a gl ass [
from Applied Matersads ofanita €lasa 1 Airapd Smﬁmli-ﬂrg edvatlahle fropn at
. block.light fr pLopagat i through the reticle. The
Smnnﬂé@a"bcﬂhgfﬂmﬁ’%’%ﬁ%%?%zﬁétchi ng process for an

boridnaiof waked pRoceksil, fdandréd ¢¥ thel SdiniebndidRALdEM ce

shoul d take into account several criteria includin

have beerpdefined fothe avafer ysingf welbkaoyn pasterning prcetrhing procgsses.

under | yi terial L] . rd Il i Oy
these rog1 = et episaudy e Segpeifd it bf fl R Shie
exposed tB’ﬂ:‘FB! filedred ¥4 réticld. | Titretigloagdbagias pldte that is patterned
. sil'icon-based djielectric were being etched. This has
with exemplary featvie gepmetries thah plogk bightdeam provagating fhrepgdihen; ¢
reticle low-K filns the chem stries and processes needed to
" effectively etch the material are substantially

Tt developinknt ot dfieesw: dicting prodéss ifomnal orgidsilivataoglass
silicon_25 oxide etching, This hasgﬁr qQven .even, nor
low-K filpysaeh e GORAL? Yrshowd teheaPiorGouit VST S 1rACBE BIBERD
kb bl 11fdls | oPfBical @imehi6n
L e :
(CD) control. The etching of low-K. dieleciric materials was at first approached as ifa
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 low-K films are often etched using etchant gas flows of
similar chexnical coraposition to other materials used in the semicondnctor

manufacturing process. This can render the manufacture 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 2 dual damascene structure. Such dual damascene structures '
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simlar chem cal conposition to other nmaterials used
in the sem conductor nmanufacturing process. This can
render the manufacture of such devices difficult. 30
One structure which has proven difficult to inplenent
in wafers with small feature sizes and high feature

inctad e B w e Dk RIOR bR F oy o
an und&lyiké Eleétfcalodsbint fhTBSEpRelN d MefalizdSfehtifd. ude an

i nterconnect | ayer and one or nore vias to provide
Whattis dmrbd sormeibeddlegy fpr faymingn dired émymge etch stracture

witin e Wie sl PeY of DR AR ol PR BB RIPR A o ogy

organoéiﬁt?attf: Qﬁﬁg Aelednil %ﬂedr@ﬁﬁﬁf ﬁﬂﬁltﬁn fedtindGie d dehdiyh 2

where at least part of thé damascene is forned

Wﬂhﬂmmﬁndﬂﬂdmwmmkﬁsamgﬁhmﬁﬂdgyuﬂhéhgﬁmﬁn;ndﬂ@hﬂmtdu&m@
whil e reliably maintainin ture densi t,
mmwm@ e shemyisties T el BreDR R GeER i

01&% gﬂg@ ) | -£Xi sting equi pnent and

the c en1st |es%ﬁ€ﬁ#?%a$%€iably form ng the dual damascene
Théseiand othieehdahtapes oftthepesad invehtiore wilkbeloassappanani<
These and ot her advantages of .the present |nvent|on

upon regiing thsdeleming dstatled descaphions srd sudumg dbe Frziqns HeBEs

D Qﬁﬁ?'led descri ptions and studying the various figures
the the Drawi ng. Sunmary of the Invention In order to

acconpl i sh the desired advant ages, 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 throe major portion of the organosilicate
glass dielectric utilizing a fist, |ow selectivity
etchant. This etching step | eaves a very snal

remai nder portion of the organosilicate gl ass
dielectric atop the barrier layer. Thereafter, the
present invention uses a second,
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| ow selectivity etchant to etch away the remai nder
portion of the organosilicate glass 10 dielectric.
Brief Description of the Drawing For nore conpl ete
under st andi ng of the present invention, reference is
made to the acconpanying Drawing in the follow ng
Det ai | ed Description of the Preferred Enbodi nents. In
the drawi ng: Fibunmary afithe bayestion onchart of a
two-stag e via etchlng process of the present

i nvention inple n ‘'via-first" ef.ch str tegy
IFP’@“‘*'T b geeorgp H Fg 6‘%’ agﬁgesemmuﬁlg iscgpsednien esent

present ih VB4R letr k&?h%%&g@@fdr Bminty 4 (‘(1:\%1 BhRSR e Biof birtotiddliR a2

Vi a- amascene et Fi g. IS a

“mﬁx'wﬁﬁﬁﬁﬁrwﬁﬁﬁﬁmﬂmd&hﬁah@@oﬁﬂmumw@ﬁpnﬁnuﬁheMcgkm&&m&ﬁmmn
deposition of a hot or esi st Iayer F| 4.1s
The novel methpddaegit by thepreseghinyention Ke through a

e NI B O e 7

etchant. ThizGlchiny équ\aeaﬁmetﬁry fgligtmaindegpuirtions bfﬁetdrmoemaﬁte ng
| ayer and cap layer. 15 Fig. 6 i S a cross-section

glass d:teleeme atp the mme Wersihﬁ PIESER | ERAtoY VEEThTCRENbf
low selecg vgf gkgea[n% fuL % gf’g ga%m&?xg{)m] og‘)}ﬁe‘?&é %cat@%lfaésr st

dielectricsecond di el ectric |ayer, by means of a first |ow
selectivity etchant. Fig. 7 is a cross-section through
t he exanple wafer stack of Fig. 6 follow ng etching
away of all the second dielectric |ayer by neans of a
secon 20 high selectivity etchant. Fig. 8 is a
cross-section through the exanple wafer stack of Fig.
7 followng stripping away of a first photoresist
layer. Fig. 9 is a cross-section through the exanple
waf er stack of Fig. 8 follow ng
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deposition of a second photoresist layer. 25 Fig. 10

is a cross-section through the exanple wafer stack of

Fig. 9 following the second etching of the

antireflective coating layer. Fig. 11 is a  ._._.

cross-section through the exanpl e wafer stack of Fig.

10 follow the second etching of the antireflective
" coating Ia er_?nd the cap Iayer Flg 12 is a

cross- secBrg ) W HAS
foll owi ng the second etchlng of the antireflective

Foatebrecdnaplete ymddrsatamtinp dfdhepresan mxtchhoﬂ,lre&tende Bl ectric
| ayer by neans_ of thefl t lo i Vity etc ant .
mﬁ@i@%@m@mﬁ% edh tifoloving 65&& fer
orredl Kodifnehisd E{v@] ow ng a second stri pp| ng of the
Pref I‘?‘{ioreng FnayérdI % 14 is a cross-section through
the exanpl e wafer stack of Fig. 13 foll ow ng

Bigpbis ﬁdméwﬁohmhﬂﬁ‘amhgagviaetchhg paddssof the vi a
and trench etches, the etching 10 away of the

m‘ﬂ’g@?@mﬁ%@%% " giehsHatesYyi ng structure. Fig.
15 is a cross-section through the exanple vvafer st ack

of § b difef Hh&presh fi ¥fitin

%g?ﬂi‘gﬂ as resuP‘t}g‘%ml’n t#e forératl on oﬂltl1 Sxfl the

a two-sthgeswa efchtile awia fiest dizal deingscedSetcB. over vi ew fI ovvchart of
anot her two-stage via etching process of 15 the

IggT ent |nvent| tgrqugﬂgﬂ@f%éll ng‘@F. i((%ﬁ,%g flrl_gt" e.tch

photoresist e vvafer stack after deposition of a photore3| st
l'ayér, and subsequent etching away of the first
dielectric layer, and the layers overlying it. Fig.

Fi 4 is agrossoeeiiondhrough therexaugle wafer gn wing eiehing of k

fter 20 deposition of a second
m”‘"‘“’%’ﬁ”ﬂ oegceoé"liig% ayer. Fig. 19 is a cross-section through
the exanple wafer stack of Fig. 18 after etching away
Pl & is af cross sectioncthabugh #eteximpleayafer sthok follawingdtclang of st

| ow, sel ectivit etch
an antireflective coa%mg I\Qym’yan d a cap ?ayer

Fig. 6 is a cross-section through the example wafer stack following eiching of
an antiveflective 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 eiching 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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Fig. 20 is a cross-section through the exanpl e wafer
stack of Fig. 19 after 25 renoval of the several

| ayers or applications of photoresist. Fig. 21 is a

cross-section through the exanpl e wafer stack of Fig.
20 following deposition of a barrier coating to the

BB SR PP SRR s A

the secoRd EldRingof theFnfirefiddiveTofting 1Y Al theQhp ¥ARr.enbodi ment  of
the present invention which inplenments a two-stage

via etch into a trench first dual danmascene etch.

Ripfidrie actosnstbion $mpughshe example wobarstaok fudlowing thent
st 8B O SR b 00 e R R Bt
hmbygmﬁtﬁgwn%%g i dibRant Ol | owi ng di scussi on of

several e the present invention presents
various alternatives for form ng dual danmscene etch
Fig. 1dds a cress-sectimmfbeoughihé exmomppowafer sigcloofiigot | i cat e

. dielectrjgcs. T Locess di scl osed herein are :
following a seron |Sbm98&?g§§@a’%‘km§??¥e§m tabl e waf er processing
equi pnent, including etch systenms. Once such etch

FipY 34§92 BRkd-deetibifthiohghihd m&%ﬂ@%tepstamsmgj 19 fdld%ving

present invention is the el an. dual -frequency

depositiottiofladatriar comingtto thesvails)theviaiahd benchf stches) and the sehimgh

oration, Frenont - el an i s designed .
M°f*§§§%qﬂrf?m‘9%“5ﬁawwcﬁ¥é‘tﬁ%ﬂ’fgﬁe-lo processi ng
capability. Exelan's extensive process portfolio

Fight4 #0e&rof-dechdttirsliRilSC GRmhpid Whifeh SthelSwhered secaid

_contacts, vial, spacers, and_passivatjon etch in doped

applicationref amrranprllective @e&m reaed inthe ferapation of aplugatthe g

mmcofﬁgqﬁﬁéw;Figure 1, an overview of the process of the
present invention is shown. The present invention is
applicable to a wide variety of sem conductor 15

Fignpd roveiviéw fioerchdrhof daothee tvenpliage via @tchidy mocesswfist r at e

having a wafer stack forr%g thereon i s assuned. The
fs"tettg‘r?g’"fegy'er of OSG

dielectric through which it is desired that a
Fig! 17l ¥r8ss-deBtion tHinBh 68 eRarlE Rt duck e deoRitioad a
. hore particularly a dual damascene structure be
photoresistdayes,dmd svbssauint giching awvay of gheifirst 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 after
etching away most of a second dielectric layer, by means of a first low selectivity

ctchamit.

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

removal of the several layers or applications of photoresist.



first, low selectivity etchant is utilized to etch
through the OSG trench dielectric and 20 nost of the
OSG via dielectric, as well as through any | ayers
between the trench and via dielectrics- At step 104 a
change .is made fromthe first, |ow selectivity etchant

%%%Eﬁ.second, hi g sele&fivit% etchant. Thereafter, at
H® 2 PEISRTHRAR ihg expuale wafer stapk oEFigh2follpagng

_ ! _ N |
deposifiT WHEhk: Bhidg R GHADS YA N BOGORIRIRRRIRE 1\ 1
etchingiweyes shelamiialiyepto expobdad widsilyidg strudhagnscene  fl ow.

The process of one such enbodi nent is shown having
reference to Figure 2, Follow ng depogsition of the

Figy 47 28  flayyehast offone gmbgpdiment efthe Rresent inveationwhichhe via -

. i t ' t i.ng_ techni ques, for

implerdefts o130 g Y 3L I SRR ARG BE T
antireflective coating, or ARC, and cap |ayers are
Refehmde ap@bers Tofer th tlidantk @tiivelehigRiis\OF tiedavéntidn as
used herein specifically include bottomantireflective

throughpyl dhe srysral Bamies of thadrawinger the via etch, 102, is
performed as previously described having reference to
Figure 1. At step 206 the first photoresist which
enabl ed 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 ncludi 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 danmascene structure is etched. At step 214 a
second photoresist strip is conducted to renove the
phot oresi st enpl oyed for french pattern 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 Fig e 2
as well as reference to Figures 3-14. At Figure 3
there is shown an exenplar wafer stack, 100. Wafer.
stack 100 includes a | ayer of patterned
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photoresist, 2, applied over a layer of antireflective
coating, 4, which in turn has been applied to a cap

| ayer 6. Suitable photoresists include, but are
specifically not limted to deep WV photoresists. One
source for deep WV photoresists is Arch Chem cal s of

Ki ngst on | aye . applied over a
f]]gctal QA“ Deémg'mtfon nﬁﬁnesl’rq? % i*) bt | ayer of

organosi l i cate di el ectric, By way of exanpl e, but not
limtation such organosi l'icate dielectrics include

Tk SRR el oot (R preadh AVpBOR ™o

presents WaXiblisr diefrativesifot foetiingShphdimatedduteli stuotues iNwafessd
Sum ka Fi|m (r(% avai |l abl e from Sum tono Chem cal 20
incorporaling qregposiheate g5 Ahgiprocessep disploged-hergn are generally

s 55 O ot i B,

such etchl §igtebd paaﬁbu]ﬁﬂ}owen ayifud to pehcticiap &[egires‘enf ﬁeeﬁtﬁdxsii; the

dlelectrlclag 8 froma secon dlelectrlclayer

Exehn%@lﬂigﬂumm ghic @Sé}é gystean, axailalecfrongflagy Beasessh i cat e

Comporadtet Bl A AR BB P LlBlcRat %@rﬁ%@k e
processing dupatzﬁtysmslah%tdxa@isiwlp%demr&m@ﬁﬁhﬂés AlE@s1 or the

I'ike. A barrier separ at es second
damascmﬁ srustrres as wdwrcoa cts: ﬁm ﬁn@ewamirp@swmqwteh Bedrpsin
410w I {8l on but not limtation, the .
and wn e‘s’éﬁ?&%}lnvlg‘r‘{tl g%%con%serrpl ates the use of SiC barrier

Rb&)&ﬁfgﬁnoﬁ o Fifin® 1, 8% Bﬁﬁﬁﬁv oftthepobéss Of tHeprgtae invightien
second dlelectrlc Iag 12 is _the silicon substrate,

is shown.) §he present &nvggtien isapp @ablfﬁmnwwdﬁ V?W’%’ of segpicanductor,

hnplmﬂ&é‘?‘rﬁ#er %&Kg&b@gﬁyﬁer el n ter ne%%g 22?"

thereon is @kwned. t Theowhfer suﬂinnehﬂesztllemt one ﬁm@;ﬁﬂﬂ@dwﬁc&ment s
i.ncl udi ng, but specific II, not limted to  electrical
dampsc G

through whighoit assfrvaed tat apiugiyes. g2

0 AlBQaE, nary
moro pariuFy i dual it et bE RHmcl 0 ACURmENE  Ap R0RK"2

first, low séleciivitly cedhentss hhiiﬁedhyetch/ﬂ)mmgh ﬂmstDSGetrcnbh dgclectxm and

mﬂfﬁéﬂgm&née%ﬁ 12 @,}éj t|o § t‘%ers oft and

via diclocREC e &P 108 “S?S?ﬁe e 5‘??32‘“3?%‘%&"2%%%&%%??‘% |
a second, highselectivihheishanha Thengaftardit 186 yhesieiraining OSkEeviardielectric
is etched away.

One emnbodiment 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 techniques, for instance photoresists. Thereafier, at

204 the antireflective coating, or ARC, and cap layers are etched open. The term
antireflective coating, as used herein specifically include bottom antireflective
coatings, BARCs. Thereafter the via etch, 102, is performed as previously described
having reference to Figure 1. At step 206 the first photoresist which enabled
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5 The exanpl e presented in Figure 3 includes an
optional trench stop layer, The principles presented
herein specifically enable enbodi nents of the present
i nvention wherein trench dielectric 8 and via
dielectric 12 are formed as a single unitary Iayer of

patiraf G & M A SRl BB e e p tmet i

patterns thie SrefetsustioR 6f theidubhl Benabdhe xRt aiARaE, thidpAleitingtown

in Figure 3 is a |layer of patterned photoresist, 2. At

conducwﬁuagcwmo kpown prangiplesiiatth mawfa@u@@ﬁsmndwﬁ@rs,d evi ce

metudifi g edsPebi Yt GRIES Bpfibase PP R B GRAC ALk 2

the trendlWzntiéfleeHO¥Boatihg AnkSHS &e%tch@d b}%’n Pt fiay, Afstal 281 &E

202, one of several further etching steps may be

trench porfiparaf sbeednal klnmamc sambue Wi ctdhedn Al sigpR14latsecondt | ve,

s A e b b

step 204. f}?ﬁamys mmeﬁemwchwﬁﬁafabl y specific to the

ireflective coating |ayer instan a m xture of
This eseb@limentef the presatinhventich isdugher édnstrateddyhagtogh t he

contin %g_t'hreflgcﬁj ve ‘J’egl%/ @ﬁ@lﬁ%{git!ve Agc}fgtg{ﬁ ts n%)ét\t/)e

is showiERPdxeRtiplar 'thi&‘k%dlg W'Wc@?{aﬁk’%ﬁ:@lﬁ&&@lﬁ%iﬁ&gﬁ he

renoves both the 20 antire ctive coati ng,

photorestsiy2, applied dvebedaat bf aﬂmeefbpmﬁazbapng,tli ‘wilnich mﬂhnthas bscn;t

sppliod @ 3734 i, 66 St} D%Pe%,xt%?-? epbit axp PRz ohEL
to deep UV'Ph6 Rhgﬂ()?esfs'tﬁé lGch GheRicsYr L O

this alternative botht antireflective layer 4 and
North Kinggion, Rle (Cap layer 6Cis epplied oaﬁraaﬁshdmﬂacmcdayal&;yi&lset chi ng

exemplab, B, ot riioniie sl Elegde RE Ak PR oGPt et Dot
such orginﬂﬁéﬁi:&e did16ctlioy Bichude m(magﬂﬁﬁloﬁl hesveied ¥esdh IR Ahe

| ayer is contenpl ated. reference to Figure 6,
Blaclem %m@x @iﬁ&bmte&ﬂm, @Aeﬂﬁmmmm at

s, . B SO A 5

Amenca,cﬁigg% &%%ti f;?]agkga&m pﬁgmomtﬂlmahoﬁ,rtﬁﬂ fibk xﬁ:ﬁandﬁ;\wpré&nt and
invention contemplates the use of SiN as cap layers '

The trench stop layer, 10, separates the ‘ﬁrst‘ dielectric layer, 8 from a second
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 strcture beneath it. Agzin in illustration but ot

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 the 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

-0-
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30 way through via dielectric |ayer 12, |eaving a very
smal | remai nder portion of the via dielectric |ayer,
12, and formng via etch 20. Low selectivity etchants
suitable for CORAL ' include but are not linmted to
m xtures of Ar/ N2/ CF4s Ar/ N2/ C2/ F6, and Arr N2/ C9Fa/ Q2.
As shown at. A,  a th|n layer of via dielectric 12,

through glerment 14anay, Pédeapnl faplitynbecrgiemented ater athes fungtiepalor o

v oG£ P B AN el

not only @©alterd N6, 2 aRBAN sich dlthtn@ﬁﬁ@ﬁﬁcli afmigementdl wilhiasowani nt
in the via etch step according to the present

to those havingrardisary skilbin theartj s ed and the etchant gas fI ow i s

,@Itereq from Vl“@jl”s ﬁﬁhﬁﬁmg‘(g%?ewh %‘?3 ant

The prin@pies i sf&]ﬁ&aﬁ Bﬁa%tal dmbdtnets oY thef
°P organosilicate ass, and have relatively 11Iﬁf'sttl e

mvennonmemmmoh aiu:lesm 8 adIviridielebinic 12raze fsmet jasrh singlet o

wnitary e QLA POV S - oL e B nGR (or (R

adualda&.h&ﬁﬁémes}bmaﬂ&mhaﬂvﬁnwmmma dielectric
10 12 shown at A in Fi . This etch step is
Alsp chewnl irblj giseer ¥ :serlayeaygvaﬂtznewpbmonmtm At thepppinisin

“°“?g?%w%§»¢ o5 P peborditytle Y mbtociaeal of ishefordy | °
dhb@&ﬂ&ﬁl% Hak béén fofast indeidadderatdied 2004 dhofiiih! |

arrier Jlayer 14 is left with a renaining thi ckness

Figure 2. ﬁ%ﬁﬁwmmtseﬁapi qnepésqyﬂléﬂ @nﬂmytchmaterpéﬂnaﬂw
1000A.
ai%m%w%& If% ggs %egus%ﬁﬁkg}%& Se no

antireflectiRSéoatihg h@e&d‘amﬁsmhaﬁmﬂbymahk of Al efiching stepi Wi this

process 1 is conplete. Sone of . the advantages of the

example, mmmm themﬁw@&swfgspapaaw 9 ingtguce

amm%%&r&r;ﬁ%ga%w%r evi ousl y l%clﬁsseg&%tgeﬁe% st oE"'ﬁ ayer

Ahemanvkoamdwhammyb%sam cofriptute fleresidopawaylefthe cal , or at
| east chemically 20 simlar, nmaterial s i ncl uﬁﬁggﬁb but
copting.t lcpnothef plierpativg, ay deling step ydiehyregrqyes &

snticefoc 5y Pty 3% S0 B cab BB boeehASE0 Bt o prplieance
2 may be ivaglédaetited. aThe rédsaltswfdhio kiching stepnare shown atiFigus 3. h(&
further Mgg mgjtr 193 c:ln?t)elrg{ﬂated 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 etehmg step. In yet amother altertative an etchant which in ene step etches

away the bulk of the dielectric layers, the layers intexposed therebetween, and the cap

layer is contemplated.

Having reference to Figure 6, t}:us 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 eich 20. Low selectivity etchants suitable for
CORAL™ include but are not limited to mixtures of Ar/N,/CF4, At/N,/Co/Fs, and
AY/NL/CoFs/O,. As shown at A, a thin layer of via dielectric 12, preferably less than
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Utilizing such an insensitive etch all the way to the
bottom of the via etch structure the very real risk
in the high throughput etching systens demanded by
today's sem conductor manufacturers, of conpletely
etching through barrier 14 and into the structures,

o et o, 96t o080 il s abe sy o
Ammm&ktmﬁ%%#tt o B09 Biftid PEHOUPRIRE 1000 RO T

under1yin iC l1ons

thlcknemnmamsper ions, not shown in this view, .into at
trench dielectric 8 and via dielectric

I t _ane,
fg%ﬁ%@g Ating ¢ Viaghitepascardizg o i rresenhiventisionsies 184ds| | -

pecforie] o R ¥iant Bl ionP i sRE Bl B, ghtCIo| RGBT Pt

a second,digidy selectivepRdantd ﬁhmalts eOSBRIN d8s miaires AR 2 highE
whi ¢

transi stor effect is the entire purpose of the

selective for orgrnpsifigate glassh and bavsreledyrly littlsreastipnosith $iflingkyde

but are et SRHGEATE loledsds ARy TG 403 i kit it
ihe highty geldctipb SfchAR That bichayBrayiEsreRRfiing BHEMRE SfvaticltBtric

waf er stack. Thereafter, as shown at Figure 9, the
12 shownyat Acin Biggire 6o T histetelhepia atoppqhbmmmelamm minimal

atl seco resi st
tss as WA B 2E5, Wi PR EHIR AP 108 15 G5BT A defier e
layer 14 bireih; B Gerhkinaerahickadsk 6EAti1Met 400 'M@l%éﬂréﬂaﬁbfc stillBasidP
| ayers 6 may proceed accordi ng to t he et ching

Jayer 14 edefi 3tith dtsminining Sedasescl SQBoIMA. THal more prefuatindiogter

layerhagc%g i J&ntﬁlﬂgcylfé%“iﬁﬁs emeﬁ'ﬁg%l gr@&%s‘ gﬁu R e, \ljse

advantagtus offull wiild be Gy 1os OF Bardiot inbrfikEg tally emaatpbﬁﬂ, pr&ce%@‘ﬂ
cap layers 6 are etched together, as shown at Figure

iscomplete. ot he strategy where the 10 etch| ng of the

: S?;%%L?gﬁi dfiﬁe’fdg%gr iC ayer ﬁg}.‘ﬁa ewg%n uct egadggyéﬁghtby
the princi;ﬂmdﬂthﬂmit mvehnomaw tlems emplairictic Asqredibasiy dvtbad)

s e s it e e it okl vl Gpet copmicaly
WWP?@&%%@&%%&S%@E@ e 14

eiching stmfsaﬁiciﬁ@ﬂyanmm foothé pwserge bff treneingibe ldayenl ®fs noaweller
stopped bytb arvicr )%r formed of the same material as the trench siop layer.

Ulilizing such an insensitive etch all the way to the bottom of the via etch struciure
roms 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 disadvaotageous condition could enable the mnwanted diffusion of underlying
metals or metallic ions, inclading copper and copper ions, not shown in this view, into
at least one of trench dieleciric 8 and via dielectric 12. As is well known to those
having ordinary skill in the art, this "poisoning” of the dielectric layer with metallic
compoumds, inctuding but not limited to copper or copper-bearing compounds, can
destroy the transistor effect which is the entire purpose of the manufactme, of the .

semiconductor device,
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216. Suitable barrier etchant gas m xtures include,

but are not limted to Ar/CFa/ClIF3. After etching
through barrier 14 at B, an electrically conductive
barrier acing, 42 is applied to the surfaces of trench
etch 40 and via etch 20. This is typically forned of

aN, although other electrically conductive barrier
Pgaaare CIE’G npwite Fizyres.weater 100dephove foHewmebei ng

ey 6 S R0

watfer stapke Jhoicafiéry 8 thowh at Bighte % tetrdnoh @ﬁ@ﬁ@ﬁﬂﬁ&iﬂé& th step
106, and _ netalized object 18 may e electrically
damascepe, sicre is wewe@hx thgrapphicationef 8 med photoresistilayer, 30c

ua e etch.en ed..b n es .of the
mmﬂ%fwglgﬁ? R .ﬁtﬁmﬁe 3@%@%&%& A Elf
f Ki Réefice to
|gure ThIS enbodlnent contenplat a nethodology

above. Th@ﬁ mnﬂmdoiogm includedhestvdepyonharehymither mhrﬁlmhveédmgl ve

1ay&r4ls§ﬁc§1f>gft@4 M uIt i)étqtlhe r(%mval of . t?eec“%!%rst -

4 and capSlayda'h 2R et6Heq WpttheRNE shdwh St BRI 360t anaggwﬁ%ré&é he

antireflective coating |ayer, the 1ayer
etching Ofﬂwmhrewvhméam coaDg P2 capekaykrt6 endsieewh digiérdtiolayei St

are co Mﬁﬂ%‘ﬁg&a%gq\% CFB%\AF%/‘T”?; Sltﬁ an#a ercttnL;sv P%gg'*ttlng

Figure Iz’ﬁmoﬁﬁegpgﬁggﬁ,gteb@mhe uni nt ended deposition of a
ug, 54, "of antireflective material at the bottom of

AWW 18rbaeis shbwy wafar 109 fotlowingdbeduppiyg of thesdcanday
ri the trench et ep, 212, previously -12
phomm%'@gr%ge "‘ﬁ"“ﬁﬁ&gtﬂe‘&?’&iﬁved when second phot or.esi st
At¥iging 19twiAfaNo0  shbiv ﬁmﬂﬂwmg lie conthlQRRAVT Bekied eich s%e P
ut|I|Z|ngarowof Ar/ N2/ 02 may "be inpl enmented. Yet

- 216. Suiteble bamier Bmmmbldp;bﬁemmthmMrt@n i npl ement s

[.a [ t.e d t
Ar/CFyCHES un%epara elgg%@m%g!l 1czq§t6 |f%g§}§?m|¥*¥ : H’ﬁctwaliaﬂ?? 5
coating, 42 EQlied B the m@rmhewmfm &6h DOLTER 14 S

st op ed after predeterm ned period of tine,

typically £ ahhtmb ofhisyr pleetrisally pondvetive hader apitingt ch

nt e out one
materials §Ef %o@é%ﬁg%%&% SHARGH AP enE B oy B's 5 k28
therefor. At this point, 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 presenf invention is coniemplaied having
reference to Figure 15. This embodiment contemplates 2 methodology for mlmmlmng
the mwanted removal of antireflective coating 4 as a result of the removal of the first
photoresist layer 2 at siripping step 206. Where this sitnation 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 is advantageously etched away during the trench etch step, 212, previously
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i nvention wherein the via etch step 102 of the dua
damascene etch is perfornmed before the trench etch
106. Thi s enbodi nent inplenents a so-called
"via-first" etch 10 strategy. In distinction thereto,
the present invention also contenplates a strategy

discusgi] e TRy e ol sebnd mepioneie B i ibPec, AilebirgPB o
a separdle efchGtépautili®ingAlficw emﬁ&g/ogni‘a | ougtﬁiﬁeﬁehect ivity

etchant “i s utrIrzedtoe t he
ofedjaradler|eabatimnent efithh puisedtantention mmlmbﬂlts asmglwlaymoé rs

organofiaE plsh e cEpeled BY A isaoRon e 12 i’é%%rg b, Wost

embodiﬁ{enf, e 1¥61?0p% ?H?Gf B0R%ndt is Eﬁ)ﬁ?edz%t@r 2 e : g@lﬂ%ﬂ 'ﬁgﬁ% gf

irst, lTowselectivity etc
time, remihngrﬂethé ﬁmnahhmoﬁheftmncﬂwe'&hlsmmbt y etchant, to

e secon hrghl selectrv et chant . Thereafter at
Q‘B%Bw ergnisred %.mpeabedwat af Gegeesentc

R S

before th¢ trerchietohsi aﬂamdahatteﬂpiemeﬁtstam-omm Pvia-Fists etch
s.are further- illustrated having reference to

strategyrsé&'g tipn thegptg, RYp present iysntion alﬁrgc%vrnptat%agmategzz

wmb%?lgg%%%ﬁﬁgﬁtﬁﬁ%ﬁgﬁnrs pat ernew.%l%tg meé y the

strategy e purminhifived afFigurobéit or esi st | ayer _  Thereafter, at
&r%ﬁ’ 402 1 he trench anti-reflective coating and cap
Wiy etohanigs uitlized tooeich faodghdhen | s

nrrg;mns%ﬁg fegﬁi@ I ﬁ% £ el ant ,
[ cﬁglet dtf dikd %fg’ﬁgé‘g%%%h?‘ir"g%% stop %@M?ﬁg?iel"af ter
dielectrics, Adtstap 303&11¢ waler isareipmttpaied forrthelvib ptohistep. Spstiofahe va

f alg%grapg hotorgmg fm Iledto%g&t%of t he
change ﬁm“ﬁmﬂ%ﬁ SPPof Whaplh ¢ e B0, Bl e,

second, |ow selectivit
etchant. lel&etaﬁa', Kithe renaqiping etzatosilicage wia dielesitic #etolnet of

utilizin 3??3%5‘?‘@3?‘8 " 0§@r 412'?'1}: S‘W}t rtregﬁg’cf&%gﬁ’: él L Ihk%qu‘f}‘a at step
M%&%%ﬁ&ﬁﬁoﬂﬁ ed. Referring now to Figure 17,
a wafer stack 100 has been formed, and trench 40

MWS wtecfucther illnstrated imying feforgice th'gmwél’ldhtdugth;l.
Refmmg now ?onf":gmAszzo evﬂrgge%é &egsl ofthiz %%%O%&t are shown. 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 epencd by etching,
At step 404 the trench is etched utilizing a first, high selectivity etchant, which etch is
stopped on trench stop 10. Thereafter at step 406 the via is patterned by the
application of a layer of photoresist applied to the bottomn of the trench. F ollowing
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 during at least
one of steps 400 or 406 is stripped, utilizing known photoresist stripping
methodologies. Finally, at step 412 the barrier is etched.

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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-13 respect to another enbodi nent of the present

i nvention, the steps whereby antireflective coating

| ayer 4, cap layers 6 and trench dielectric 8 are
etched maybe perforned with a single etching step, or
with a plurality of etching steps capabl e of etching

g&%g 8’%&@ esponds to

Tespect g‘{%‘f}@%ﬁ%ﬁi"ﬁ‘&‘ougﬁ%ﬁ%‘!’ L sho s@élk 3’5‘?‘3" 2. Having

antireflectivecratioglapend, tep Ryers rﬁamm&xensli GipleciilB @ cchiebmay be
shown. At step 405 photoresist 2 is _stripped, as

performgd with g stngle q!q:l%mtglwr with asplaplinog ctehingsenseapable of

cching §BRAEAED ShuRBhAYHS b iBtnar 8 sAEPAOG bl 4

a shownG FigaRe Zual damascene etch enabl ed by the principles
of the present invention. 10 Fol |l ow ng deposition of

Ighmgme@sm;c new e Figuee k8:jsteps 407 andotDooire shawnii At sep #0%T

photom%%? % .et %hed awa a| nﬁgv%{l ZI%%Q%E%O%QrSt%ﬁQBOf

photoresist £100, is @ppIRANG 'ﬂﬂ-.' Hlﬂtoi@oﬁ&e%ﬂh 40 8wh1hl@ ?&l@ﬁn@th@ Qid péfioRf
via dielectric 12 in place at A Iovwngthe et chi ng

of the dunl dqmasTine etalnenabled byﬂn@rmcmlmfﬁhecpmmmm@m S

bst aﬁl aLLﬁ ‘%f;’hﬁf)or evi géé,'%gd' SCUS%HJ 4;8“ &%8‘%’ 12

isemhemw thd fisdt Bw ALt iR IRAN ABERH AERigure 19.

rem)wgﬁgi phot oresi st 300 fromthe bottom of tréench 40.
This stepjorfispendingio smrmseleaeescﬂpcstl@p ofivia diedectirebhinplast attded,

followmg—ﬁ:@r%cg a ?ar r,her 1 o.m t‘iI]e bottom of VI % |20|, H as

previous coati ng 42 is applled to the SI devvalls and
bottom of the conpl et ed dual damascene 20 etch. The

Vithaefegenen sgwrte Figuge 20, seteloster 438 second thrqmﬁ strigrsteper

de 03|t|o electricall [ may
510 b YRR o BGOSR MRS S0,
A@ng&m bbbty 4 hAaRes chinplfed] fdmavmgeb@ﬁaspmt

i nvention has been part|cularly shown_and descri bed

from the hpiiom pEvip2P; Therealier %]@WT&? iwlasiicply peristivie daNDRmer of
{

coating 42 g e q HE RBLralIO MY Gliton) be BB BPIeRA o inieoene,

etch. The izl Wu&ﬂﬂv mﬂpfétef; aid e further deposmon of

electrically condnciive elements may proceed. This is typically performed by Iayipg

down Cu seed followed by Cu deposition/fill. |

The present fnvention has been particularly shown and described with respect to
certain pacefemd 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
invention as set forth in the appended claims. In particular, the principles of the
present invention specifically contemaplate the incorporation of one or more of the
various features and advantages taught herein on a wide variety of semiconductor
devices, and further conternplate the implementation of a wide array of layer
compositions, appropriate etchant cherpistries therefor, etchant flow rates, etch times,
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formand detail may be nmade wi 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

o] S AR AR, b o
il SO PSR o ol 11

therefor, etchant flow rates, etch tines reaction
vessel pressures, and plasna power |evels. Each of
these alternatives is specifically contenplated by
the principles of the present invention. CLAl M5 Wat
is clained is: 1. A nethod for formng a dua
damascene etch structure in a wafer, the 10 wafer
including a |layer of organosilicate glass dielectric,
the nmethod conmprising the steps of: first, etching
through a maj or portion of the organosilicate gl ass
dielectric wutilizing a first, |low selectivity
etchant, the first etching step | eaving a remai nder
portion of the organosilicate glass dielectric,
wherein the |l ow selectivity etchant is 15 sel ected
fromthe group of etchant m xtures consisting of
Ar/ N2I CF41, Ar/ N21C2F6, and ArJN2/ CAFal(Q2; and
second, etching away the rerai nder portion of the
organosilicate glass dielectric utilizing a second,

hi ghly sel ective etchant, wherein the high selectivity
etchant is a mxture of Art N2/ C4F8. 20 2. The nethod
of claim1l wherein said wafer further includes a
netali zed object beneath the organosilicate gl ass

di el ectric, the netalized object and the
organosilicate glass dielectric separated by a barrier
| ayer, the nethod conprising the further step of:
subsequent to the second etching step, etching through
a part of the
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35

25 barrier layer to the netalized object. 3. The

nmet hod of any of clains 1-2 wherein the major portion
of the organosilicate glass dielectric further
conprises a trench dielectric and nost of a via
dielectric, and renainder portion further conprises a
remai nder portion of the via dielectric. 30 4. The
met hod of any of clainms & gpaoplied to the formation
of a via-first dual dan®Scene structure on a wafer
further conprising a layer of antireflective coating
and a cap | ayer applied over the organosilicate gl ass

dm@hﬁgbkhﬁmiayer, the nethod further conprising,

prior to the first etching step, the steps of.
patterning a via on the top of the wafer with a
photoresist, and 35 etching open the antireflectivye
coat i n§ reetipd; foe fasmipy | aagudl damascep eleBtSHHEUEHN @ WaTRG ﬁ‘e
CRHRF h&idhy 4 Bgerbterbhpeiictegass darrgientie ntethbd corhgising the
sgconq,etphlng step, of: stripping the photoresist; 16
5% erning a trench on the top of the wafer with a

secondﬁ,ggfwg{ggg fﬂ'rn giﬁa,?ggor §3rdhi RGhe GaridsBittdgiBSY didigdtrhcy

through | ganos cate gl ass dj el ect . 6. Th
niiliFae advstcloyiselestivity fisPandi Hy Mt 8“%9 P%@r'%"f”@pas’eéﬁa‘”%e’

f Qédﬁm_tl}i&@g@fogmfmbibéﬂﬁélect@, aberei the ot selestivisy etghdnit isst
or gano t = Mo Rei

orgaReRt B8 ol @ ¥ongfl ik cbfiaml B APRICR PERATIS
1endArdbifdF P4yaitosi | i cate gl ass dielectric |ayers

separated by a trench stop .l ayer; an st oppi. .

ot ot HEFEGRS oGy i TRevR PPt o ey bR Bse

_Tbielelfmqi hwidingfa S'&nyndohigblya;iehgtivg-e@:hap‘.pwh@rgintt@e aig%)/vgplgqativity

bPﬁkyﬂgnggquEAHQ¥C#@yer beneath the organosilicate
ie

ass ectric, the nethod conprising the further
sbep he Refbl 8 clalii augHerdiheaib avafdr durtiet bedereatmetaizéde

second etching step. 15 t . , j
1py?ct3ﬁgﬁa hlet %rganﬁogljll%ar%e B%ﬁ I;dr%%crg? l?%gné?:;hz@d’])fbj@gt b AhdTS
organosilicate glass dielectric separated by a barrier layer, the method comprising

the further step of:

subsequent to the second etching step, efching 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 remainder portion 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 on a 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 on the top of the wafer with a photoresist; and
etching open the antireflective coating and the cap layer.

5. The method of claim 4 comprising the further steps, subsequent to the

second etching step, of:

stripping the photoresist,

16



organosilicate glass dielectric conprises a nost of a
trench dielectric, and a portion of a via dielectric,
and the remai nder portion further conprises nost of
the via dielectric. 9. A semi conductor device with a
dual damascene structure in a wafer, where 2?0 the
waf er includes a | ayer of organosilicate gl ass

di el e%{gﬂeﬁnngmﬁéﬁ% Bh B Sofbtabe wgkmﬁn%e%oﬁ ﬂsnécdrwse dn

f or med npri si ng
et chi n@cﬁiwtbﬁﬁ‘ﬂ"cﬁ Pﬁ'ﬁ?'hﬁrth’ﬁ‘&httheo‘ﬁgws'{'%éep giqsggﬁ‘gg ”Fl cat e
gl ass diel ect OQW sel ectivity

f
ePchant® PR° qulg'f“ %‘foﬂfmﬁ'ﬁg% b \Psng a remai nder
orti
\alher eoﬁ"ﬁﬂ%wge Qc%fél él?%@&l@le& @éisa%'rs? | ?éﬁééll%ate glass

etchant i1s. 2 %
f dielastich iaveyr \dpa é?CC’éf‘ ﬁ%ﬁ?s"ﬁﬁ"ﬁt ifsE JiglRAlris '§¥‘1"'n6‘e<ﬁf st and

Asd DR Srshosif¥ate RS AR tric Ripets AedaRadAFBi0R stamidyssaaend,
etching away the remai nder portion of the

or ganostoppirgabecetglirmsd thedieatrewithrthetranch biop Iamq a second,

hi ghly sel ective etchant, wherein the h select|V|ty
ef.c hanThg gethodgf sy 9f slaipps Né pmpwwwafgonc}%mgﬂp@mer layer

?S‘érﬁteﬁtﬂ QM&&%S;%‘!@ @&ssQif elézlra] e thevdoe cemprisihgitice fnalfies step

u er incl h th

oP 'L Py ehy 'éeebar &8 §JB§ %ﬂemzt? g‘legg&%ﬁtetcpﬂg g‘l%f) zed gb j ect

ggd the, 0';1%%95& | én?a&feclg}nés‘fST divhdr&if tthé Qna?&pﬁd'rﬁﬂnegf bl)é a
arrier 1ayer, I‘IS furt her
prsarsq%@eéwé?ﬁdledeﬁ“?ﬁemgf@@aﬁa“ ‘E ﬁ.“’ﬁ@gsc[ieé??""’e?”cdrﬂ %°éj“°"

t br Hughdidedd] tndfhet B@ainds doeionifathel agraprise® mobieof the via

n&elelthzed object. 11. The seni conductor device of any
P47 ms 9-10 wherein the major portion of the

0p ganogiskheaidBcts RSige Jiteh a6di aérﬁag‘céﬂdslﬁeﬂur@mwmesmare

E%gg\gaﬁﬂg%gb%g:% I&ﬂg{erf a ?rﬁgreos@%%% rg? s\‘,/ d‘?elec{ng %ﬁé E-jlh c:’the %ﬂg
padrhdsoenecdructtriags foireed d elretitodi @mpls‘ﬂngme stepreof

sem conduct or device of any of clainms 9-11, urc} her .
conpr i gqshgtcgng Q'Wy,gh a major portion of the organos:llcate glass dielectric

utilizing a first, low selectivity etchant, the first etching step leaving a remainder
portion of the organosilicate glass dielectric, wherein the low selectivity etchant is
selected from the group of etchant mixtures consisting of Ar/No/CF4, ArfN2/CoFg,
and Ar/N,/C4Fs/O;; and

second, etching away the remainder portion of the organosiiicate glass
dielectric utilizing a second, highly selective etchant, wherein the high selectivity

etchant is a mixture of Ar/Ny/C4Fs.

10. The semiconductor device of claim 9 wherein said wafer further includes a
metalized object beneath the organosilicate glass dielectric, the metalized object
and the organosilicate glass dielectric separated by a barrier layer, the method

comprising the further step of:

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

barrier layer to the metalized object.

1. The semiconductor device of any of claims 9-10 wherein the major portion
of the organosilicate glass dielectric further comprises a trench dielectric and most
of a via dielectric, and remainder portion further comprises a remainder portion of

the via dielectric.
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of antireflective coating and a cap | ayer applied over
the organosilicate glass dielectric |layer, the nethod
further conprising, prior to the first etching step,
the steps of: patterning a via on the top of the
wafer with a photoresist; and to etching open the
antireflective coating and the cap |ayer. 13. The

S’F{n Coﬂgus(él‘n%% ﬂ@éh‘f i fof Sya Blaitrd.o- ﬁhﬁlrtFT@rtcBﬁ%gnsmg a layer

risin er steps, subsequent
S CoR TR PARne .5 P TR I BGPGIEEr ass
P IERidbRg, the imic@ida Hurtier tdraprising, mior tchibe \iiest etching stepathe
second p otoresist: and 15 etching the trench
parti%l |y through t he organosilicate glass dielectric.

14. T ﬁér%ﬁ?%%%%%p deané Gsrefithtd sHotbrekdt, ahdie et hod

conprising the further steps of: formng the

or ganogétidgtapkR thelaAeenedtivel cogtingiaad Dk cap fayerst
organosilicate glass dielectric layer and a second

o*reg anottiel secidoedugioadeviati ackin i2,0hd agtpd cermrising iy UBRRY
%p%”&bg é&%@}‘?éthla 's&f%& ehi ﬁé&féj gl ectric layers

Fate a trench stop layer; and stopping the

etChlngnﬁmmegﬁb&ﬁﬁ%h with the trench stop | ayer. 15.
The sem conduct or device of any of clains 9-14

i ncl udpatgminglaatrentieon thayer of theewaar witht heecongphimtrsedistade
gl ass %th'ﬁrleqte[ﬁ%(rérﬁh F%rlﬂﬁly 'ﬁﬁ&{bﬁ%@&@%blﬁda iR Qiefedtribher

step chi ng rough e barrier su sequent to the

sfcondrift &hiidegd i Beviedbof £Rim Thehs awihoopalupisbiy tokefuitber
of a2¥ of claims 9-15, wherein the major portion of

tfiePs ganosilicate glass dielectric conprises a nost

of a tg ﬁr“r?gp ¢l %bﬁ'ﬁglﬁéaﬁe gIQ&dd@Iectﬁ’c.o6\t b st %frgaﬁoéﬂlcgte glass

S‘Iéjalfﬁ?f?ftsrb‘ggfnﬁ‘i’é’ta 5?0051%&?5&%%'%55@ o ttilﬁﬁﬁctrlcl%yer fhe first and

second organosilicate glass dielectric layers separated by a trench stop layer; and
stopping the etching of the trench with the trench stop layer.

15, The semiconductor device of any of claims 9-14 including a barrier layer
beneath the organosilicate glass dielectric, the method comprising the further step
of etching through the barrier subsequent to the second etching step.

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

via dielectric.
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