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; [\ e3e&F&C\ (Z6TO6#0 B DEC 204, METHOD OF MANUFACTURI NG EMBEDDED ORGANI C
STOP LAYER FOR DUAL DAMASCENE PATTERNI NG BACKGROUND OF THE INVENTLﬁg#i&%:Zuﬂﬁ
Field of Invention The present invention relates generally to an i d ’
ultra large-scale integrated (ULSI) circuit having an enbedded organic stop

| ayer:. NH?IET@QQ QE AN FACBURING EMBEDDED ORGANICSTOR DAYER Folr i cation

of ULSI using a dual danZHieD®AMASETNE PATIERNING i on with an enbedded:
organic stop layer. 2. Description of Prior Art 1o The dual danmascene
process, in which netal interconnect is buried inside patterned grooves in

a substrate, is frequenghyseduRpOPG of the best nethods for
fabricating USLI circuits. nventi o ) Cc interconnects are

~ forned l?ypigqry;r%‘tehﬁ%la metal lic |ayer over an insulating |ayer, for
exanmpl e, a silicon dioxide |layer. Then, the insulating layer is etched to

- forma patte | nductive li.nes 15 so.that vertical via-

hol € can be ?g? %&%@&%&%%glgﬁ%ggﬁr@b thE?é‘?‘Bf“#‘é&%&?ﬁ%F?a?W%ﬂt? mat eri al

- I's depog ot 1e via.h to conpl ete rtical -connecti on between the

- conduct ?d\]/]téﬁgiggeﬁlgbatv ec?nsbe%e%t%%m%cf 0, RS, Wiors PSR Hehn BReaPt ¢ | ayer at
-t he -bot via hole [.s e d. and, upprot ected, and therefore wll
be et chEergrg%lthnt I{?g?epsrt%gjgrs}gbrbqah?lb?ﬁ%e‘{sﬁ’@ a\ﬁ“&p RETHE Pressps®quent |y, the
-metallic l.ayer cap be easily danmaged resulting in a change in device
propert F%’Q?XCSWB"Uﬁﬁwﬁ’éa‘}e%%m‘n%w%ﬂhg able to use the device is

. possible. _Ohers have striven to solve this and other problens. For exanple

~U.S Pa :Dﬁwnpgwggaﬁygfthin et al. ) shows leaving a portion of the

phot o-resi st remaining at the bottomof the via hole. U 'S ‘Pat. No. 6,

0071933 (Janghe dualglampscets: Socdatin whiich ictalDidtedR@nécYlis bieledadside .and U.S. Pat.

'p g DEC 2009. No. 5,741,626 (Jain, et al.) all show dual damascene

pr ocess patterhédprobeets in Neubstrat8 32 fifGGen(iPaiod dndaadBsomedtinalof drMRsICENE Met hod

with etch stops and an ARC interstitial layer. Finally, U'S. Pat. No.

5, 874, 2@eti{dds Catfabritin@USLI SRS CordbidlondATRREANE idSt HitheBes SR APy OF 9ani ¢
| ayer over the IL,D layer. SUMVARY OF THE T NVENTI ON Accordi ngly, the :

©.present by AYSRItiRh healie [BeP¥en glsﬁﬁﬁﬂgga&??orfe%ﬁ}%@% &1i84edi gagascene

i nt erconnect structure, wherelin damge ring etc I's mnimzed by

nmbeddi | : j d..l at
~ etchi R'g‘?’ﬁ%&é’?&%ﬁ?%’%ﬁ%ﬁ%ﬁ%&*@ {6 b Zﬁ%%%ﬁégg?é@@ ¥ on i
S aRt e O o R B RO Theef s maelicover the
bst ' : t . Th [ itical step, f
organ o ARTIEEROMEN B B b o comile e Linmttn B ot . Then we

form secon&j ﬁnd third dielectric layers in sequence to forma stack

di el ect FPUFEVRIRYSSer the organic 15 stop |ayer. Finally, patterning the

~ stack di el ectv{ri | ayers to forma dual damascene ogeni ng exposing the
organi ¢ stop %‘%@‘ﬁ 15 hg affarsgvarn ghap theanstallis daysr atthe pottam af theoiale ise cover

for the interconnect, and then renoving the organic stop [ayer to expose

sai d i ne¥Peseh ard unprotacted apd dieseforedvidoadihae i the prétessoftfaining theptiasma i s

-used to renmover the renove the organic stop |ayer to expose said

* i nt @0 cohalec tCon2uently tiwt thetnlliadpee tare dabily d4mnApel r@ltingsn AeRshgken PEC (post

et ch-cl eani ng) and PDC (pre-deposition-cleaning) can be elimnated The

_invent i devige praparies, aad QRithANG eval bt HEing ABleab Rid e REASHR Jobdbishbig et ch step
" provide many advantages over the prior art. The invention's organic stop

layer  hale &ril¥iGo28R4 this and other problems. For example U.S. Pat. No. 5,989,997 (Lin

et al.) shows leaving a-portion of the photo-resist remaining at the bottom of the via hole.

U.S. Pat. No. 6, 00’_7,733 (Jang, etal), U.S. Pat. No. 6,004,883 (Yu, etal.), and U.S. Pat.



prevents etch danage to the underlying interconnect during the etching of

the stack dielectric layers to formthe damascene opening. The invprgginﬁ? 9004
HZ plasma effectively renoves the organic stop |layer w thout damaging the ’
underlying interconnect. Al'so when copper is used as the conductor in the
underlying interconnect, the present invention prevents contam nation to

t he | LD/ NWD5 74l626(Jaineettad) sishewe duaglanfas@ap pecenad dJ.5NeatviNg. 58889 | s.

BRI EF DESCRI PTI ON OF THE DRAW NGS I n the acconpanyi ng drawi ngs form ng a

mat er i al (Pal) teacifes bldusi demsrehp tietibdtviet @ch Sopdadnn AR ftésstitlal Hyens a
cross-sectional view of a sem conductor before the etch step. FIG 2A

through BimlipWw 8. R4t03®: 5,874, 20N @licad, @Ma19fshéwS L84 AREMEER usidy Hipadkessi on of
manuf acturi ng steps in producing a dual danascene sem conduct or accordi ng

to the plb?‘aﬁi&t]a)}elﬂg@é}ttﬁé)m{) l&és 3 A through B show a cross-sectional view of
a sem conductor in progression i5 of manufacturing steps of a second

enbodisment i n produci ng a dohARYRSE S ctor according to the
present invention. FIG 4 |s‘m—sﬁrﬂﬁ—bﬁ%% of a sem conductor after
conventi onal . Qpening o nbedde rgani ¢ stop
Tayer R fetordpibhe dileeinintoh Mo BRI Poad Rda s f

conventi | etch steps .2 ut after the opening.of an .enbedded organic
stop Iaygrgr.%af%&s Rtare ecg[sg'gtg\_lrgeg[-l?rgwéan@g% & SChIg s SYREIRIEIDY of t he

current ilr_l%gnchi on. FIG 7 is a crqgss-sectional view of a sinplified
st ruct ur EMREEFING AR PIgRNIE 8GR favet over thy Igweginterengaect prdlater etshivedipmsanion OF THE
| NVENTI ON Referring now nore particularly to Fig, |, a sem conductor
structurét@dax%“ﬁhgﬂﬂé@&me sem conductor structure can be a substrate or

wafer with devices built therein and having overlying conductive and
i nsullti ng | aylle preverd inventieti iglaansthodfor yrmingl2dishdamascene dpehimgbgnnect 14 is
fornmed over the substrate
- providing a semiconductor structure, and forming a dielectric layer having an
interconnect over the substrate semicénductor structure. Then in a critical step, we form
an organic stop layer over the dielectric layer and the interconnect. Then we form second
and third dielectric layers in_ sequence to form a stack dielectric layer over the organic
15 stop layer. Finally, patterning the stack dielectric layers to form a dual damascene
opening exposing the organic stop layer and using the organic stbp layer as a protective
cover for the interconnect, and then removing the organic stop layer to expose said
interconnect. In an preferred embodiment a H, containing plasma is used to remover the
remove the organic stop layer to expose said interconnect.
20 In another aspect of the invention the need for PEC (post etch-cleaning) and PDC
(pre-deposition-cleaning) can be eliminated

The invention's organic stop layer and Hj containing plasma finishing etch step

. provide many advantages over the prior art. The invention's organic stop layer



S—

10. The dielectric layer 12 (or insulating layer) is preferably conposed of
a si-lcon oxide. The dielectric layer 12 can be an inter-level dielgg DEC 2004,
(ILD) layer (e.g., formed on the wafer) or an inter netal dielectric (BvlD)
| ayer (e.g., formed on a IL,D layer or another INMD |ayer). io The | ower
interconnect 14 can be a contact to the wafer surface or device on the

waf er or a MFYRBreighalpmage t e vadmbving interrennest duringrthe etching opthefstackbl vy

conpri sed of copper or a copper alloy, but can be conposed of polysilcon, a
pol yci de ordigleetti layeisde armnvibe demascengl apening. hboweamttnisiyaiismast op | ayer 16
is then fornmed over the dielectric layer 12 and 15 the interconnect. The
enmbedded orgfteatively teppvesthe orgafiici ssoppleydr evitoltydamaoigy the tmiedyingl , such as

pol yam des, polyi m des, perfluorinated, polyethylene, perfluorinated, or
pol ypropy! einercofasane AtsoalHey capeer isizke ad @wckndiBior i @k SnddrBidg ARE ~

manuf actured. by Allied Signal conprised of poly (arylene) ether or SiLK-~
manuf act ur eidtebaoniesy 1o prebar ifveaish BENARCEHRIRIbENEHBOB)IMIF &gé}l@ quénmbedded

organic stop layer 16 preferably has a thickness of between about 50 and

1,000 ~.. Aogmnﬁgw@@#egyﬁbtﬂe&,izggg@‘j,ﬁgal) is formed above the enbedded
organic stop layer 16. The passivation layer 18 is conposed of silicon

nitride, silicon oxyniBtlﬁF' C Hdgon carbi de. The
passivation |ayer 18 pre g?%%??%?@t ﬁ%ﬁ@gﬁ‘ﬁ%gmen about 50 and

|, 000 ~. The inglusion of. | ayer. 18 depends_ on. whether the, etching of the
via can stop %‘hﬁﬁe£§"e°ﬂnpf8¥m W’n%éo?ﬂgﬁ?ém&?”@ll Bt PP@ISI%@P“PE. .1"?91320 24)
over the passivation |layer. The 5 dielectric |layer can be conprised of only
one, or $8%¥Mal insulating layers and/or etch stop layers. A preferred
configuration_is shown in FIGS 1. The dielectric |ayers 12, 20, and 24 can
be dofed sili &% loshows 2 gegserseatiomlienla seoricandustonbafonedhdesch siep.Si 02 f or med

by any conventional nethod The passi v_ati on |layer can be elimnated if the
organi ¢ stop FHyeA threngh Bshow aprassisecdivnaltvivev elpgeariconductor in progression

of manufacturing steps in producing a dual damascene semiconductor according to the
present invention.
FIG 3 A through B show a cross-sectional view of a semiconductor in progression
15 of manufacturing steps of a second embbdiment in producing a dual damascene
semiconductor according to the present invention.
FIG 4 is a cross-sectional view of a semiconductor after conventional etch steps
but before the opening of an embedded organic stop layer.
FIG 5 is a cross-sectional view of a semiconductor after conventional etch steps
20 but after the opening of an embedded organic stop layer.
FIG 6 is a cross-sectional view of a semiconductor of the current invention,

FIG. 7 is a cross-sectional view of a simplified structure with an interconnect.



10 Still referring to FIG 1, the dielectric layer 20 (Il ower dielectric
| ayer) can be conposed of any known dielectric materials, or sili ou)(rgf BEEde
and is nost preferably conposed of Si02. Layer 20 can al so be nade i
sanme materials of layer 16, but only if the renoval of |ayer 16 does not
effect layer 20. Dielectric layer 20 preferably has a thickness of between
about 3,000 and 10, GUOTAILED DESCRIFTION OFtTHE INVENHON 22 i's then forned.
on dielectric layer 20. The etch stop layer is preferably conprised of SiN,
oxyni tri de or Rek@inglinev morpastiaferlyap&ig. 20 apemfoondiztr shrastutehiodkness of

bet ween about 50 and 1,000 t~. Next, another dielectric |layer 24 (upper

di el ect r iprovidede rThe isemiconduethr emucireltas bop shiRyek o Fafel hethdicelcechuiitc | ayer 24
can be conprised of the same materials as dielectric 20 | ayer 20. The

di el ectr itgertia gl hddndsRtiomakbyddease and Abknessyepf between about 3,000 and
10,000 h. 5 0 8 DEC 20Q4. Finally, a cap layer 26, which is also

optional , canTihen, faQfieBari® Ryl pi 1BGidg o ih@¥Dhnt 14 E*fsmffemvle%% Substrafer ©F er abl y
conposed of silicon nitride, silicon oxynitride, or | i con carbon. The cap

layer - pr qbetmbhiyiebis l%e; ) fblf afatif la?@xg‘i\?@gfe%%l s@cﬂ% I]QQrQ ofide MRNY

met hods can be used t formt ein damascene
openi ng. L8 i ny ot her
nmet hods can e use%%rz]t}%\gﬂb% %emg‘!f)rzlﬁ?eﬁg %ﬁéctr?aﬁll,ﬂ)gvage% sfn’glbedloé]ntgal S not
limted to dual . damm n For ex , eni n 6 can be a
conventi A PR e P LB OPHRE S oo P %Bﬁ%ﬁﬁq orgBoloun i n FI G
5, the dlif/é) g‘amiscene openi ng 36 can be considered as 1o conprised of 2
openi ngs tHom trench or via openl ng 32 and a top trench opening 34.
The trench openings can be formed in any order. FIGS 2a thru 2B show a
firstllenbodi néihe lewrs ifpceuBst kherrd® astaptachtothewefeh outface ot déwive dnaheri ng t he
dual damascene openi ng.
wafer or a higher level interconnect. The interconnect is preferably comprised of copper
or a copper alloy, but can be composed of polysilcon, a polycide or other conductive
materials.
An embedded organic stop layer 16 is then formed over the dielectric layer 12 and
15  the interconnect. The embedded organic stop layer 16 is preferably a low k material,
such as polyamides, polyimides, perfluorinated, polyethylene, perfluorinated, or
polypropylene. Commercially available low k materials are FLARE ™ manufactured by
Allied Signal comprised of poly (arylene) ether or SiLK™ manufactured by Dow
Chemicals and BENZOCYCLO-BUTENE (BCB).
20 The embedded organic stop layer 16 preferably has a thickness of between
about 50 and 1,000 A.

A passivation layer 18 (optional) is formed above the embedded organic stop

layer 16. The passivation layer 18 is composed of silicon nitride, silicon oxynitride, or



Referring to FIGS 2A and 2b, thereafter, a photo-resist |layer 28 having a
top. 15 trench:.resist opening 34A is forned over the cap | ayer 26. - I*BerDEcaznnk
conventional etching creates a first trench pattern 34. Photo-resiSt” [layer
28 is renoved. As shown in FIG 2B, another photo-resist layer 30 is forned
with a bottomtrench resist opening 32A. A bottomtrench opening 32 is

forned iSHicemearkide| Bea pastivatipdayep 08 arefernblihas a thigkgess, of dotwisnghownsd n FI G 3A.

a first photoresist |ayer 29 having a bottomtrench resist opening 32A is
fornmed @wéd.000d. dThs ingnsiorof layesrt 82i¢peris ondihettec theietchimyaitse ¢id camd 20 ar e
etching to formthe bottomtrench opening 32. "0 8 DEC 20Q4, As shown in

FI G 3B atapemdaytrphot oresi st |l ayer 31 havin~'t top trench resist openn~ 34A

is showmn. The top trencli opening 34 is etched in the dielectric |ayer 24.
The openi nns Nent, twecforth eldetédniclayeryel., 20@4pbediaitk pasiingionameettieonal RIE

etch. A preferred reactive ion (RIE) etch using fluorocarbon plasma with an
el ectsr odficlgamelayed cafbe ubmpiitdio? 0B BN GisederBl 0SSR 18fer@B W o4 stdp | 00 nT.

I n conventional nethods. this KIE etch danages the ‘underlying interconnect

14. 11 ahfehein SR8l bohMirARBAEHWANAIFIGS ¢ iy uhieh 1a§>éf‘sr1ze§@%g9$8 t hr ough

passi vati'on | ayer 13 does not go through enbedded orgdnic &tdp Tayer I1G

T [ Eys ' : -t h h d

Fesol veat ng oRTichn GxidE Bhog OF iy Al AEREE SR ey b0

not v cPaTes iR, 1B PR BB BTG B0 - SRR B ion@Ns sombye” M S0,

there will .n be. any, sputtering of interconnect 14 on to the trencli or
Pl PSRl

via si défél BBS- cont ami nation of the dielectrics 20 and 24 by

i nt erconnect 14 i? avoi ded. . ) ) .
10 Still referring to FIG 1, the dielectric layer 20 (lower dielectric layer) can be

composed of any known dielectric materials, or silicon oxide and is most preferably
composed of Si02. Layer 20 can also.be made of the same materials of layer 16, but
only if the .removal of layer 16 (ioes not effect layer 20. Dielectric layer 20 preferably has
a thickness of between about 3,000 and 10,000 A.

15 An optional etch stop layer 22 is then formed on dielectric layer 20. The etch stop
layer 1s preferably comprised of SiN, oxynitride or STC. The etch stop layer 22
preferably has thickness of between about 50 and 1,000 A.

Next, another dielectric layer 24 (upper dielectric layer) is formed on etch stop
layer 22. The dielectric layer 24 can be comprised of the same materials as dielectric

20 * layer 20. The dielectric layer 24 preferably has a thickness of between about 3,000 and

10,000 A.



15 As shown in FIG5, finally the enbedded organic stop layer i Gis

renoved to expose the underlying interconnect 14 and to create the mc 2004
dual damascene trench pattern 3G The stop layer 1Gis preferably p ved ’
usi ng i 32 contai ning down 'stream pl asma or hydrogen radical. Next,

preferably a post etch cleaning is perfornmed. Subsequently, a

pre- deposi t i Binal2y, a cep e 26y wihschpe nlso pptiehal, Taebefited pn diekeatridydrnt er connect.
42 is formed in the interconnect opening 36. The second interconnhect can be
conpri sé&él dhelbap lyeris bafealdy cempekel af sitisoraithdeptiitoncondisédbr sidiyer s. The

i nterconnect is preferably fornmed of a netallic material for exanple,

copper o#rbom[ihe rcaplayei prefrably i a thicknels Bfet2Ebbodd s adviagtivalle of using
this method of fabrication is protecting the netallic |ayer of copper 14

from et chi ngMafig fettids tarecise@ @ foekhRhstdréorhedtBpehing bf Q1Y RarthiReRy esence of
the organic stop |ayer 16.. A further advantage of using thss nethod of

f abr s cabp&iing. S ThO@mRiHRYEHow 18 1159 BB RSt dt Wiifhg SHEMRSS dthér h@WEdsTa40 and 24
by the underlying interconnect 14 during RIE etching.” FIG 7 shows a

Si P1 | f b dscdt TARD UhE oty ad O thY GHIhALE dGE g@pgﬁéﬁti}a VBl QS 1 OF TEC

over a |l ower interconnect” 14. openi ng I's forced

. over i 7 A Conventt onal . |
or ot oct SPEEE FBt SrbiE Beormming S £a” BF B EetoE e sk R eRomie he

i nt erconngct odgleni ng 46 thru the 1~ dielectric layer 21. Wile the
i nvent i Sh"AREPBEEN particul arly shown and described with reference to the

preferred enbodLments thereof, it will be understood by those skilled in
the art that AFPPHHE Ehah feduahdagssgneopaning s rasbagopsideredase wit hout

departing fromthe spirit and scope of the invention. 15 8

10 compnsgd of 2 openings: a bottom trench or via opening 32 and a top trench opening 34.'
The trench openings can be formed in any order. FIGS 2a thru 2B show a first
~embodiment and FIGS 3a and 3B s_how. a 2™ embodiment for forming the dual
damascene opening.

Referring to FIGS 2A and 2b, thereafter, a photo-resist layer 28 having a tbp

15 trench resist opening 34A is formed over the cap layer 26. Then, a conventional etchihg
creates a first trench pattern 34. Photo-resist layer 28 is removed.

As shown in FIG 2B, another photo-resist layer 30 is formed with a bottom trench
resist opening 32A. A bottom trench opening 32 is formed in the dielectric layer 20 as
shown in FIG 4.

20 As shown 1n FIG 3A a first photoresist layer 29 having a bottom trench resist
ope.ning 32A is formed over the dielectric layer 24. The dielectric layers 24 and 2(5 are

etching to form the bottom trench opening 32.



"0 g DEC 20QQ, CLAIMS What is clained is: 1. A nmethod for formng a

I nt erconnect opening conprising: providing a sem conductor structugq¥qE¥j 04
a first dielectric layer and a |l ower interconnect; formng an orgahit s o?ﬂ ’

| ayer over said first dielectric |ayer and said | ower interconnect; formng
a stack dielectric |ayer over said organic stop |ayer; patterning and

et chi ng sai dﬁéﬁlﬁb’f@ 1§iFEP @Btar seondaghetoresdst fayens hvimpetopithelr moishect  openi ng
using said organic stop |layer as a protective cover; in a separate step

fr om t hePars & plsheni g tep sgch vpemng B issaihdd or hadidestiopyéder t o expose
said | ower interconnect. 2. The nethod of claim 1, wherein said stack

di el ectric | aerreonsistis dpfcctmelagirereatiddasinpyenvenfondRaEweibhad of cl ai m
1, wherein said stack dielectric layer is conprised of a second | ayer and a
third dpefevdristivajur(RIE). ctéh wsirtgiebréarbdnostaimagviar sildbceIBSGenss openi ng
conprising: providing a sem conductor structure; formng a first dielectric
| ayef haboungO@td 2006W atnteessorenEabo®Sko $E MTS i GRNGUEEA Mt Chlr

form ng an organic stop layer over said first dielectric layer and said
| ower i RUEEeGRABLESEs ] underlying interconnect 14.

In erther scenario of conventional etching which ever eteh goes through
passivation layer 18 does not go through embedded organic stop layer 16. This OTganIC
layer 16 is at the bottom of the trench pattern 34 and resolves the problems caused by

10 conventional methods. Namely, the Interconmect 14 in no longer exposed and
unprotected, and therefore will not be etched and damaged in the process of forming the
via hole. Also, there will not Be any _spt':ttering of ﬁltcrconnect 14 on to the trench or via
sidewall of 32 and thus contamination of the dielectrics 20 and 24 by mterconnect 14 is
avoided.

15 As shown in FIG 5, finally the embedded organic stop layer 16 is removed to
expose the underlying interconnect 14 and to create the final dual damascene trench
pattern 36. The stop layer 16 is preferably removed using H2 containing down stream
plasma or hydrogen radical. |

Next, preferably a post etch clcaﬁing is performed. Subsequently, a pre-deposition

20 cleaning is performed. Thereafter, a second interéonncét 42.1'5 formed in the interconnect
opening 36. The second interconnect can be comprised of barrer layers, seed lavers and
metal conductor layers. The interconnect is preferably formed of 2 metallic material for

example, copper or copper-aluminum alloy.



‘0 B DEC 2004, formng a second and third dielectric |ayers in sequence to
forma stack dielectric |layer over said organic stop |ayer; patter@iﬂwg]Edﬁan
stack dielectric layers to forma dual damascene openi hg exposi ng b
organic stop layer using the organic stop |ayer as a protective cover for
the interconnect and a prevention of contam nation of dielectric |ayers by
sai d | ower i nt &hegdvisseddprsing this whibng of fabnoiongs smitadtior Ganikgulsitop | ayer to
expose said | ower ‘interconnect. 5. The nethod of claim4, wherein a netal

i s deposi tlexr phcamer Bubmdtrhirgcena thp gmadgattenfdrisfametppriugh tHeer connect .

6. The nethod of claim4, wherein a passivation layer is forned between the
or gani ¢ stmpsehepydrthaorgatibstoptigek 1@i lfechdriadvinaye of ufne Themembdogd of cl aim
4, wherein an etch stop layer is formed between the second and third

di el ect ri cfabmnping is t8 prevost thetdhmnsmiphtial éf deldenvwneesiz adoapykayer is formed
on the stack dielectric layers. 9. The nethod of claimb5, wherein an etch

st opsl ayeruﬂdsﬂgﬁﬁgﬁmc(hﬂkmqmlﬁmgm@@gglgand third dielectric. 10. The
nmet hod of claim®6, wherein a cap layer i's formed on the stack dielectric

I
| ayers. 11. - ofd.af 1 i, L0 . O, ic stop | ayer is opened
usi ng H2 conggi?;1%np%égkgﬁ%(?gbaﬂyﬁg%gmgﬁfeﬁggllﬂg%ﬁ&i%.‘: (’emﬁt’@t‘”f{fgg%dﬁf claim 4,
wherein I i t. 41 S conprised. of .copper..13.. The.net hod of
ol ai m 4. apaearel1ohat SIEORRGS S 3 TR el PR A5 5 B et hod
of clai wher ei e.organi g stop Layer is conprised of polyam des,
pol yi ni ?é’g“;"mg@r“ ﬁruzg‘r ﬁﬂﬁf@&g&ﬁ&%& op bé?rfllédg&fsﬁé%?w‘é’% pol ypr opy! ene.
10 0 g DEC 2004, .15. (_g;hg method of claim| 3, wherein the |low k materi al
has a | SHBFOHIEE B stedshmpgnvhemelphiag thedpisrorness onening 46 banbei sed of an
organi c terial. 16. The nmethod of claim 13, wherein the organic materi al
is g8l yéﬁ@ﬂ“&ﬁé‘f‘ytﬁ&lyar yl ene ether, perfluorinated polyaryl ene, or
perfluorinated polyarylene ether. 17. The nethod of claiml, wherein the
or gani ¢ st op Witilgdhe inyenfioadws beent taoticubrlyeshiverh and 8esciibel wish hderende tol ai m 1,
wherein the dielectric.layers are one of the follow ng: a. doped silicon
oxi de, dhe myefe8ed2mbidimeiitsdhumaifhiv vildbe ehdvrstoet byheseaikiidihe idief®et ri c | ayers
are one of the followng: c. doped silicon oxide, or d. Si02. 20. The
nplt hod ofrieisathmyss infoeneind dehsls pagdicvRidearitoay @paithedhn 8k sbhR 4h@! | owi ng:
silicon

scope of the invention.

15



-nitride, silicon oxynitride, or silicon carbide. 21. A nethod for formng a
~-dual damascene openi ng conprising: providing a sem conductor struc@gr QEC 2004
forming a first dielectric |layer having a | ower interconnect over i ’
sem conductor structure; form ng an organic stop {ayer over said first
dielectric layer and said | ower interconnect; formng a second and third
dielectric layers in sequence to forma stack dielectric |ayer over said
organic stop layer; patterning the stack dielectric layers to forma dual
damascene openi ng exposing said organic stop |ayer using the organic stop
| ayer as a protective cover for thq%'REﬁﬁfonnect and a prevention of
contam nation of dielectric |ayers % aid lower 11 "0 g DEC 20Q
i nterconnect during etching; in a separate step fromthe above patterning
step, renoving said organic stop |l ayer to expose said | ower interconnect.
22. The nethod of claim 21, wherein a netal is deposited in the dual
damascene YORERICHEMED!St or m an upper interconnect. 23. The method of claim
21, wherein a passivation |layer is forned between the organic stop |ayer
and the stack Eifélrr@éiodif@rﬁowégalrﬂﬂncomﬁetqmnih@dornpriaimai m 21, wherein the
organic stop layer is opened using H2 containing plasma or hydrogen radical
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forming an organic stop layer over said first dielectric layer and said lower
interconnect;
forming a stack dielectric layer over said organic stop layer;
patterning and etching said stack dielectric layer to form an upper interconnect
opening using said organic stop layer as a protective cover;
in a separate step from the above patterning step, removing said organic stop layer
to expose said lower interconnect.
2. The method of claim 1, wherein said stack dielectric layer consists of one
dielectric layer.
3. The method of claim 1, wherein said stack dielectric layer is comprised of a
second layer and a third dielectric layer.
4. A method for forming a dual damascene opening comprising:
providing a semiconductor structure;
forming a first dielectric layer having a lower interconnect over said
semiconductor structure;
forming an organic stop layer over said first dielectric layer and said Jower

interconnect;
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third dielectric layers.

8. The method of claim 4, wherein a cap layer is formed on the stack dielectric layers.

9. The method of claim 5, wherein an etch stop layer is formed between the second and
third dielectric.

10. The method of claim 6, wherein a cap layer is formed on the stack dielectric layers.
11. The method of claim 4, wherein the organic stop layer is opened using H2 containing
plasma or hydrogen radical.

12. The method of claim 4, wherein the lower interconnect is comprised of copper.

13. The method of claim 4, wherein the organic stop layer is a low k material.

14. The method of claim 4, wherein the organic stop layer is comprised of polyamides,

polyimides, perfluorinated, polyethylene, perfluorinated, or polypropylene.
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a. doped silicon oxide, or
b. SiO2.
19. The method of claim 4, wherein the dielectric layers are one of the following:
c. doped silicon oxide, or
d. SiO2.
20. The method of claim 6, wherein the passivation layer is one of the following: silicon
nitride, silicon oxynitride, or siticon carbide.
21. A method for forming a dual damascene opening comprising:
providing a semiconductor structure;
forming a first dielectric layer having a lower interconnect over said
semiconductor structure;
forming an organic stop layer over said first dielectric layer and said lower
interconnect;
forming a second and third dielectric layers in sequence to form a stack dielectric
layer over said organic stop layer;
patterning the stack dielectric layers to form a dual damascene opening exposing

said organic stop layer using the organic stop layer as a protective cover for the

interconnect and a prevention of contamination of dielectric layers by said lower
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23. The method of claim 21, wherein a passivation layer is formed between the organic
stop layer and the stack dielectric layer.
24. The method of claim 21, wherein the organic stop layer is opened using H2

containing plasma or hydrogen radical
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