;1" #%$e3e4@B89D; <?6?T4@ DARC LAYER FOR M M PROCESS | NTEGRATI ON BAC%E?OUND
OF THE INVENTION (1) Field of the Invention The invention relates to %he
fabrication of integrated circuit devices, and nore particularly, to a

nmet hod faér ‘the creation of a Metal-Insul at or - Met al %%%g% capacitor for

using in rf or mxedPRYRAERPBPRCYEY oPROCHSS) INEEER n of the Prior Art

Modern sem conduct or technol ogy requires the creation of high performance
sem conduct or devices that are produced at conpetitive prices. A direct
result of this requirenment is that device density and inter; device
packagi ng density continu%A?66$9HN%é¥ETWFO%NMENEﬁOWirectly follows the
requi rement that the surface area or space that is available or. the
surface of a sem conductor substrate is carefully allocated and maxi m zed
inits use. The majority of sem conductor devices performfunctions of

di gi t al (Hat & rict@dsithy, TRY@RE¥Yhic circuitry can neverthel ess be divided
Into two broad fields. One field addresses digital processing while the
second fi el dTRRidireesEdophee hake pul@ttiien febrication ghgindgwiagedl s. Digit al
sem conduct or devi ces have as function the manipul ati on or storage of

di gi t al cLAto s GiteSThenfluner ¢ oPar bfcitallog ePeetmroimed diaxcihery have in
previ ous years typically been handl ed by separate conponents such as

rel ati vekygatapyeckapdicitedrsnoprlaedatiarly (MIMyechpaattor storTheingpanat e
conponents may have been applied in conbination with digital processing
capabi | icffi es, minked ebiygnizdwepeligatigms f i cant portion of the

{2) Description of the Prior Art

Modern semiconductor technology requires the creation of
high performance semiconduétor devices that are produced at
competitive prices. A direct result of this requirement is that
device density and inter-device packaging density continue to
increase from which directly follows the requirement that the
surface area or space that 1s available on the surface of a

semiconductor substrate is carefully allocated and maximized in

its use.

The majority of semiconductor devices perform functions of
digital data processing, electronic circuitry can nevertheless be
divided into two broad fields. One field addresses digital

processing while the second field addresses the manipulation of
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functional inplenmentation has been realized by the use of for instance
capacitive and inductive conponents in addition to and functionally

coll aborating with the digital conmponents. Circuit requirenents that are

i nposed on conponents that are required for anal og processing have in the
past | iamatled shenabhsegbadionl afersigohdoonpondt scdnthavey pisc&hnsemdeonduct or
integrated circuit devices. Mdern nobile comunication applications

cent er tareowadipoipaton hdghs fomgee vy dequt pheit foMidth drhe Thentfunaedons

i nprovenents in the performance characteristics of this equipnent,

cont i nued serpilogsiesevtkbnbe @imaoeid ryn hsral Ensprzeviddud heseguitypentllyow power
consunption, increased frequency applications and | ow noi se |evels.

Sem cornghat trand@edces aspatised donpdienfisekdcnfasobi e iommwniaeati on for the
creation of Radio Frequency (RF) anplifiers. A nmajor conmponent of a typical
RF anpl¢dgeyitogsackunedaci teuy t1dpl i@antabns. | Titkicddpmara0ed coampaakhtye
conponents. 2 k ° Maj or conponents used for the creation of high
frequengyy analoBeeanheaNdEat OF EaMiiGRT i@hewsBRagL § OF $1 ubddidyelors that
forma LC resonance circuit. Mst high Qinductors and capacitors form part
of a hybsid,dewi,ce, cQRbi-guyatbpdyoF Ofsiipnek LLAE oM eianaye drat egrat ed
Crcuits (MMCs) or are created as discrete conponents, the creation of
whi ch i s, fot; deadishy 1 bRERGLAL AR ©ad R A¥REcaL By oLRs S dMtRgr at ed
Crcuit manufacturing. By combining the creation on one sem conductor
monol | ¢t & sHhstdale 0t el hadl Lidguditdfe I0nBblA 8t gomRl NG, Lhe Jhunct i ons
of anal og data marni pul ation and anal og data storage wt the functions of
di i tal egat dmnipulahaneand dh Olddl Al aishebageondoRuiber afhgni fi cant
advant ages are achi eved. Such advantages include the reduction of _
manuf act e Do GORES ARG Lhe ERdUCtd ofh AorROWEh cSOPRLEPL EON Ay, e GoRbi ned
functions. Radio irequency (rf) and analog circuits are integrated with

hi gh- spegh and, i ghparfonamace,di gi talsCiieyicks kRe OMIB. i Xedssignal
applications. Requirenents that are inposed on capacitors that are created

for m xgdz AoAdG A 1 GRLIQRS Jh8cL Nes G &AL Q: 31€8RRAGLLEQN F.1At; has
devices.
“

Modern mobile communication applications center around
compact high-frequency equipment. With the continued improvements
in the performance characteristics cf this equipment, continued
emphasis will be placed on small size of the equipment, low power
consumption, increased frequency applications and low noise
levels. Semiconductor devices are used in the field of mobile
communication for the creation of Radio Frequency (RF)

amplifiers. A major component of a typical RF amplifier is a

tuned circuit that contains inductive and capacitive components.



a high quality factor Q that has a |linear capacitive value over a range of
vol tages applied between the el ectrodes of the capacitor, that is not
dependent in its perfornmance on the tenperature over which the capacitor is
applied, ¥xthat can be created as part of a CMOS processing cycle, that can
be creataibr3 compoasnparisaf fdre threeatkanioft sfithinjicrforqdevigesnatdat has
hi gh unit capacitance with | ow vol tage coefficients and | ow cont act

r esi st agwE.cohiRcicByedévdfe Prad dapaaippoeessdf dididierer eakicofiosh a LC
capacitor that addresses these issues. US 6,083,805 (Quellet et al.) shows
a capactd¥namdeh ciachous ModN THidmyersduceoks Zndlddesi3brs 48rmUSart
5,812,364 (Cku et al.) shows a M M capacitor. US 5,268,315 (Prasad et al.),
US 6, 11 & 7o/ A bkakiadavete atorn £ i dds &.ibtd 0 £66 £ ( Hayesiinies Mllcrbwad® 5, 946, 567
(Weng et al.) and US 5,985,731 (Wng et al.) show rel ated capacitors and
processeste IMRRY iGEuTHE [ IWVENTYON A apel Rekpted obs etitdaretef the invention
is to create a Metal Insulator-Metal (MM capacitor for m xed signal

appl i catéfmsnerANOt ke ebbgeldy e OfuHik® iiRVaBti pRadlS] § O HeQWad@naepr ocess. of
creating a MM capacitor that allows for the use of a good anti reflection

layer fored he sgrend ghkeets9dsr MBdegrhted cYebudnotdialsr LU eGHigve of the
invention is to provide a process of creating a M M capacitor that allows
for the use of a good stop or buffer layer for subsequent via etch

processing. A still further objective of the invention is to provide a
process of Gfealdil Al Mheapach LA, ialordl LB obakullte: Unkdtfi chygood stop
| ayer for M M spacer etch and for the protection of the upper el ectrode

surf ace

»

substrate of circuitry that is aimed at combining the functions
of analcg data manipulétion and analog data storage with the
functions of digital data manipulation and digital data storage,
a number of significant advantages are achieved. Such advantages
include the reduction of manufacturing costs and the reduction of
power consumption by the combined functions. Radio Frequency (rf)
and analog circuits are integrated with high-speed and high-
performance digital caircuits in CMOS mixed-signal applications.
Requirements that are imposed on capacitors that are created for
mixed-mode applications are the creation of a capacitor that has
a high quality factor Q, that has a linear capacitive value over
a range of voltages applied between the electrodes of the
capacitor, that is not dependent in its performance on the
temperature over which the capacitor is applied, that can be

created as part of a CMOS processing cycle, that can be created



I n accordance with the objectives of the invention a new processing
sequence is provided for the creation of a MM capacitor. The process
starts with the deposition of a first layer of netal (for the first
el ecfrode of the MM capacitor), preferably conprising an al um num copper
al | oy, swerar sEnttenduetoiosus f anm-iexbnatdeviepositiedt ittast hegaegquence
Listed, a thin layer of netal (for a surface |ayer of the first el ectrode
of the MpPM&apad anithason boffede |@yeafiltaentbeand al et cdntaqaeef er abl y
conprising titaniumnitride, a |layer of insulation that has the dual
functi onss ot SRf MheasSnbBat dbel BEdvided ar ptheebk M eapaed teadndnobeser vi ng
as an etch stop layer (used during the various etching steps of the
inventignciheadidesr dixicngabibesséshcidde tiheusacond el ectrode of the MM
capacitor, during a spacer etch and during a via etch to establish contacts
to the MM capacitor), preferably conprising silicon nitride, a second 5
| ayer of netal (for the second electrode of the MM capacitor), preferably
conpri sing tid agidhy, okl i(@eeande aet ayer) ofhoMat h Rebhectby e, Goatiang o(Eor m ng
a good anti reflection |ayer for the second el ectrode nmask in addition to
servingrag,di | By@dr Of- picateeti ppnof jhe surface of the second el ectrode
during the spacer etch). An etch is then perforned to formthe second
el ectrode of the MM capacitor (using the etch stop layer to stop this
etch), M M spacers are fornmed on the sidewalls of the second el ectrode of
the MM capagitorg {250 Ushidetng) ef chhSIOR ha¥etabacstop, this etch), the
M M capacitor is isolated by etching through the second [ayer of insulation
and the first layer of netal of the first electrode. This is foll owed by
conventional processing to create contact points to the M M capacitor.
BRI EF DESCRI PTI THE Fi gs h S onventi,on
FIIEN, £ %\}I%M ERAULNGS, !39.71:(]_3% r(;t{/&i%[:ﬁg'z E‘i‘g’h%dg LY &N g

met hod of creatihg a cdpacitor, as WS a cro

section_qf _a I conduct or_.substrat e, i nsul ation, has b
depositgg SVé?EPZ§gs MRS of pﬁe'iﬂb%?r%f%ﬁiéﬁ%i#@%nﬁaﬁéraﬁbké?vﬁgg;been
dep05|t§$8§gg?9?t5ﬁrned, cre tgggwargirst el ectr.ode of the capacitor, a

first | eng et al. ated capacitors and processes.
SUMMARY OF THE INVENTION

A principle objective of the invention is to create a Metal-

Insulator-Metal (MIM) capacitor for mixed signal applications.

Another objective of the invention is to provide a process
of creating a MIM capacitor that allows for the use of a good

anti reflection layer for the second electrode mask.



6 capacitor dielectric has been deposited over the surface of the
substrate. Fig. 2 shows a cross section of the substrate after a second

| ayer of netal has been deposited over the |ayer of capacitor dielectric.
Fig. ,3 shows a cross section after the second | ayer of netal has been
patterned amdteichet cregiccuigva sécond eheatiriace ifsotoaphMeapaci tor. Fig.
4 shows a cross section of the substrate after the |layer of dielectric has
been depogkbedoovered thengsubstiMataepaopent nigsathaad deseicer eatedse mof ke | ayer
of dielectric, these openings have been filled with netal form ng netal

cont actgoRlugsop 0ot heufidistl ad tthe seceaguetwectindeshobrbbesM M capaci tor.
Figs. 5 through 11 address the invention, as follows: Fig. 5 shows a cross
section of a sem conductor substrate, a layer of insulation has been
deposited over the surface of the substrate, successive |ayers of the

I nvention havecbeensdepas! (e Qveket Be eHET 8cR O ddg 5| ayeprgbidasal ation.
7 Fig. 6 shows a cross section after a |ayer of photoresist has been

deposi tsd. and developedhd n RePLRLLIR.LOLn I D8 SI&LR -t RReSEcONg: €l ectrode

of the capacitor. Fig. 7 shows a cross section after the second el ectrode

of the Mely b ce [ il q Syheen
ggog)?na%itté).g éggﬁr E&D $hfhediced LAYRr .00 5pACHL. %%t%%ft%bﬁ bas. e

deposi t OWsS a cross section after spacers have been forned on

t he sigg%%&l%lg%tgggesggpﬂgxglectrode of the capacitor. Fig. 9 shows a

Cross ifon after a patterned |ayer of photoresist has been created in
preparation for etching the

In accordance with the objectives of the invention a new
processing sequence is provided for the creation of a MIM
capacitor. The process starts with the deposition of a first
layer of metal (for the first electrode of the MIM capacitor),
preferably comprising an aluminum-copper alloy, over a
semiconductor surface. Ngxt are deposited in the sequence listed,
a thin layer of metal (for a surface layer of the first electrode
of the MIM capacitor, as a buffer layer for the via etch),
preferably comprising titanium nitride, a layer of insulation
that has the dual functions of serving as the dielectric for the
MIM capacitor and of serving as an etch stop layer (used during
the various etching steps of the invention that is during the
etch for the second electrodg of the MIM capacitor, during a
spacer etch and during a via etch to establish contacts to the

MIM capacitor), preferably comprising silicon nitride, a second



| ayers of dielectric and first electrode netal of the capacitor. Fig. 10
shows a cross section after the layers of dielectric and first el ectrode
net al have been etched, the | ayer of photoresist has been renmoved fromthe
surface. 'Fig. 11 shows a cross section of the processing that is required

to estahlyesh Jpoiats1 of £ &l eatd i frloneorlact b8 the WapaaM @hpakitor) ,
DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Figs. 1 through 4 first address

conventd i¥adrpigcedupess {0y dhagnaatierial andMMicapacidonntThese
procedures are included in order to better illustrate the advantages that

are praoydOed et B8, L PNENT + Oftni REFLIJIAT 1RO BPELCLdd G ¥ @ Ebg- tile there
is shows a cross section of a silicon substrate 10, it is assuned that

sert conguatar dewkeese (ROL i ShoWLd 1 {Bido1hehaye, been, argated i n or on the

surface of substrate 10, anong these sem conductor devices are preferably

i ncl uded, GMS deviges, of g the 2&@%’&4 ‘é%lcl(aﬁé(@ie(?{r&fega&dﬁiﬁg( NDS)

polarity. An i1nsulation ?ayer typically conprising si on oxide (S Q2)

has booll denosidiad ouar oLbe surfiage ol SUbSLr gberdfy uslog dimthods of Pl asma

Enhance em cal "Vapor position to a thickness of between about

900, 2ngh 3000, AUGSTLRTchl 2.2l o0 POSILY EnfOooROSiL, LARL: 12 Lo

t hi ckness i n excess 0 ngstromand to furthe the sur
the deposi § &4y el s8hcbpsul ALl o sl Lhofls.of Lhem ale Mechani cal
. ! M spac ! ewal e
Pol i shi ng % }ﬁ’re&UC|§g tﬁe t |c€ness 0 ?ﬁls ayer tocgaout 138bg
AngStrogleé%rode of the MIM capacitor (also using the etch stop layer to
stop this etch), the MIM capacitor is isolated by etching through
the second layer of insulation and the first layer of metal of

the first electrode. This is followed by conventional processing

to create contact points to the MIM capacitor.
BRIEF DE?CRIPTION OF THE DRAWINGS

Figs. 1 through 4 show a convention method of creating a MIM

capacitor, as follows:

Fig. 1 shows a cross section of a semiconductor substrate, a
layer of insulation has been deposited over the surface of the
substrate, a first layer metal has been deposited and patterned,

creating a first electrode of the capacitor, a first layer of



A layer 14 of conductive material, typically conprising an al um num copper
(AlCu) alloy is deposited over the surface of layer 12 of insulation to a

t hi ckness bet ween about 4000 and 8000 Angstrom usi ng net hods of Physical
Vapoy Deposition (CVD). Layer 14 is then patterned and etched using
conventapaal toretdicds: agfr ighbtel bebogieapisl tand caricrsohe opi cf pteasrfa tétechi ng,
renmoving the |ayer 14 from above the surface of layer 12 of insulation in a
pattersubbatateorns the first electrode 14 of a M M capacitor. Next
deposited over the surface of the patterned |ayer 14 of the first el ectrode
of the M Mcapacitor is a layer 16 of capacitor dielectric, for instance
conprising silicon dioxide (Si02), deposited using nethods of CVD to a

t hi ckness ofipetaeaibwtbeuicrb@8 a8dt 1000 ANGSS Isamsthber afbeghn dealeet ri c
constant dielectrics can be used for layer 16, such as a |ayer of

oxi denitbkbdesexhdea ] ONQ bdeh depositiigodet aRy 10k eONOr thpicitom | ayer of
oxide-nitride-oxide, the first [ayer of oxide is native oxide or thermally
grown @%ikdec0ri&VD deposited oxide. The nitride is grown in a | ow power
furnace at a tenperature within the range of 600 to 700 degrees C. to a

t hi ckness within the range of between AO and 200 Angstrom the final
oxidation layer is grown in a |l ow power furnace at a tenperature within the
range betweghg(50 smekvS8Q0 degiseescCiohoaftet itH: pPRIdodd WalBknNot heetrginge
between 30 and 60 m nutes. The material that is typically used 10 for
the | aygls L8l pateLLdd i fnd @AY tedat OngOAMId SRR g rdiigl €614 C
constant material and can therefore conprise silicon oxide (Si02), silicon
nitride(SicANakicbant al um pentoxide (TaGs), all of these material to be
deposited to a thickness between about 100 and 1000 Angstrom Next to be
formed nust be the second el ectrode of the M Mcapacitor. For this, a |layer
18, Fig. 2, of conductive material, typically conprising titaniumnitride
(TiIiN) is de[%gsi t‘i‘dﬂ%\% thce Osurf%%%.%f tge Ié;;lyserbs 6raq:fe o Q%%i ol dielectric
to a thi cknéss bét #e&h° about” b0C0 and 100 mgs‘from usi ng et nods of CVD.

Layer layer of dielectric has been deposited over the substrate,
openings have been created 1n the layer of dielectric, these
openings have been filled with metal forming metal contact plugs

to the first and the second electrodes of the MIM capacitor.

Figs. 5 through 11 address the invention, as follows:

Fig. 5 shows a cross section of a semiconductor substrate, a
layer of insulation has been deposited over the surface of the
substrate, successive layers of the invention have been deposited

over the surface of the layer of insulation.



18 can al so be sputter deposited using a titaniumtarget in a nitrogen
environment. The material that is used for the second el ectrode is not
limted to titaniumnitride but can al so conprise other nmetals such as

al um num:m xed with copper or alloys thereof, copper or tungsten. After the
| ayers for trhg.fershoes ectdons selteidhehecéric enged b pereandesl ect rode of
the M M capacitor have been deposited, the deposited |ayer 18, which is
used fafad hRecscaepdset egtdmilaidfelchedMiM sappetd©ion Mest the etehedras shown
in cross section in Fig. 3. Left in place of layer 18 is a portion of |ayer
18 thattrad igRend thetbeodover wleclapaderd4.of the M M capacitor while
enough of the layer 18 is renoved so that a contact with the 11 | ower

el ectrode can be established. This becones nore clear fromthe cross
section that is showmn in Fig. 4. Etching that is applied for the creation

of the pattesinedyl a%gls0f dSddafeds BNAMENLRE OSScHRE IR @B4E 85 8 can
be a plasma etch that however nust have a high etch ratio of the netal of

the |aygfe J&Peﬂctﬂ&o&eﬁag%eép dfndynder hyiag EEY%aél@r of; HRAGH EORhas
dielectric. This etch ratio (of netal of "l ayer 18 versus the dielectric of

layer 18ded sadpHiiGall.y as a mninum 3:1 and preferably exceeds this ratio.

Tf al um num or copper or an alloy thereof is used for |layer 18, the etch of
this layer 18 for the creation of the second el ectrode of the MM capacitor
can be a high-density plasma (HDP) etch using Cl1 as an etchant gas. A | ayer

18 of TiN cap pe etghed yst nge;ﬁ&ééivo% 'a‘%’EeFt Q:Bég&(»égﬁage gﬂ;eegszfg‘%E%Ei ng

appl yi ng an etchant gas such a oron trichlori e Cross

section i S i n<Fi iall onpl S : tion of the
VM capdei f SRl BeTEfe SCSRP UL baBO0R! EhE R ) The
establishing of connects to the first (14) and second (18) electrode of the
M M capaci tor.

Fig. 9 shows a cross section after a patterned layer of
photoresist has been created in preparation for etching the

layers of dielectric and first electrode metal of the capacitor.

Fig. 10 shows a cross section after the layers of dielectric
and first electrode metal have been etched, the layer of

photoresist has been removed from the surface.
Fig. 11 shows a cross section of the processing that is

required to establish points of electrical contact to the

capacitor.



For this purpose a relatively thick layer 20 of dielectric or insulation is
deposited to a thickness of between about 20000 and 24000 Angstrom using
met hods of PECVD and forming a |ayer of Inter Metal Dielectric (IMD). Inter
Meta| Diélectric layer 20 can contain any suitable dielectric such as
silicon dioxide ("e@xkdfipridy or irHEORSE rRRREPIBRESH TN |1 con nitride
("nitride"), silicon oxynitride, fluoropolyner, parylene, polyimde,
tetra-ethyl ortho-silicate (TFOS) based oxi des,

bor o- phosphat e-si |l i cate-gl ass (BPSG), phospho-silicate-glass (PSG,
boro-silicate-gl ( , 0%k de-n]trlde-oxi ONO %g'!e iC
constant mate ?aﬁfstshuc%@gs4h%?§6e¥%ﬁ%es%&?%?gng é%dgf—& CSA b

(hi gh-densi.ty-pl as fl i ne- ed_silicate gl ass.. Convent | t hods of
bhotol LeRogF SaRy Sl et ER SRr et BT e Srah na et e set tarty bats

openi ngs..21 204y 25 Lrqugh Lhe. ! axer 20, of, JID. A et ot hess; penings 21 and
23 have béen 'crea edr, a conducti ng ne a?, §lich a$ "an™al unf nu coﬁ’per al | oy,
is dep%%iet ggvgxgroé he surface of layer 20, filling the openings 21 and 23
with thi's conducts ng nmetal and establishing contact plugs 22 and 24.
Contact plug ~2 connects with the second el ectrode 18 of the M M capacitor
whi |l e contact plug 24 connects with the first electrode 14 of the MM
capaci tor. t ] C t echnol ogy, .t appl Lgatlo

anti -reflec#f%%%%ﬁ ir}lg Egﬁfs%)qqili(ség\%&ﬁe?é E%%dg%/’ortk}%%ee Egrﬁﬁ |%)n§o(?goasa§rrask
that is _used far the. patterning. an ching, of _the netal .l ayers that are
part ofseé:%lhoﬂl §£p%m§3fglr%onAr?tﬁbSngfaltgc?b(/el\[(;ola?iansgssu“*egr tr%%gﬁe of the nethods

that are ysed to reduce. the scattered |ight phenqgnmenon. ARC s are typically
a pol yrEMEOPAPERAE FSVIGa% FHT SEoPReiBypbBurs WA ORGPNSTSALGH 7

absorbing of the incident |ight and non-bl eaching. The |ight absorption by
t he ARG G4t ith§ PeAbReS Theubitenrset y0of 2RPRI refe X CISEFLCPHRVCARE, in so
doi ng,

devices are preferably included CMOS devices of either positive
(PMOS) or negative {(NMOS) polarity. An insulation layer 12,
typically comprising silicon oxide (S5i02) has been deposited over
the surface of substrate 10 using methods of Plasma Enhanced
Chemical Vapor Deposition (PECVD) to a thickness of between about
7000 and 13000 Angstrom. It is also possible to deposit layer 12
to a thickness in excess of 13000 Angstrom and to further polish
the surface of the deposited layer 12 of insulation using methods
of Chemical Mechanical Polishing (CMP), reducing the thickness of

this layer to about 13000 Angstrom.



allows critical dinensions of device feature size to be acconplished. The
ARC coating can typically be applied directly to the surface of a substrate
after which the photoresist.can be deposited on top of the ARC coating. ARC
coating can also be applied to the construction of nore conpl ex device

f eat ur es SuGh189e.T 91 LASLANGR.c.GA Bastrugtur s fan INOSERT.deypges, The ARC

coat|ng can als e conbi ne ep05|t|on mat er such as

the i nser rti.on_of ﬁgpegy % qgf}p otstJ@ ho‘; ect% s! lu%r}_% %hgfunderl yi ng

gat e rrrﬁerlaum TRePapplica ¥ oh coa i ng par v pfanari zes the

f h d ff Th I
'ayer ol bR s SEE%LS?“S# ”pﬁal KoeSEbhEr e At S0R) ERCBIER o

d t f d f eat Th Fi 5
b ougH e e “enPoae et fped i aarrror @rec?ﬂtluo%e ow EReskes
nvent For the creation o apac tor Shown i.n th Cr 0SS section
of ' Fig. U6 & enHep FBFFSbMe%gaT%yee : eé]ﬁdlpssl&@f by 1 FReESCRE cr oss
section of sem conduct or, surf referabl(}/ r| ses ?
ronoct yREHT T SRS SIS 1 & SPLE P PG Er b1 AN Gn PRat has

b d ted t f th bst this la

"maul at PR br gt %&%Eﬂ @ 58%#?%2%1 °$m§aféta§§?329aa ms%lfaetflérymibwﬁadepos. ted
to a thi ckness gHt 5000 ang 30% Arll b%) eferabl y to
a t hi ckR2ss® ot Ofﬁ‘éo n %’f?%rﬁ 5°§%a I 50pper

(Al Cu) all oy, dep05|ted over the surface of Iayer 12 of insulation to a
t hi ckness of preferably between about 9000 and 8000 Angstrom but nore

preferably 5000 Apgstrom usi ng nethods_of Physical Va or Deposition
32 is a |ayet®dt ‘{]ﬁ OfritGfh AVE |E|1ée(5r‘fﬁ\§a°tené’tf ras B%EE HRpbsi AT &\ﬂeP%t he

surface of the layer 30 of capacitor alum num copper (AlCul) alloy to a
t hi ckne&Be pf&f et sblartrecReefi aboUIIMOTRRATH 000 1Angst 260K bkt Tfore preferably

to a thickness
capacitor dielectric, for instance comprising silicon dioxide

(5102), deposited using methceds of CVD to a thickness of between
about 100 and 1000 Angstrom. Other, high dielectric constant
dielectrics can be used gor layer 16, such as a layer of oxide-
nitride-oxide (ONO). In depositing a layer of ONO, that is a
layer of oxide-nitride-oxide, the first layer of oxide is native
oxide or thermally grown oxide or CVD deposited oxide. The
nitride is grown in a low power furnace at a temperature within
the range of 600 to 700 degrees C. to a thickness within the
range of between 40 and 200 Angstrom, the final oxidation layer
is grown in a low power furnace at a temperature within the range
between 750 and 800 degrees C. for a time period within the range

between 30 and 60 minutes. The material that is typically used

10



of about 3SO Angstrom using nethods of PVD. Layer 18 can al so be sputter
deposited using a titaniumtarget in a nitrogen environnent; the conbined
| ayers 30 and 32 are used for the first electrode of the M M capacitor as

will be clear for follow ng cross sections; |ayer 32 further serves as a
buffer |ayer durin bsequent. via_etchj iJ | lLear _at.a later tine
(see Fif&.r %5} ggyegtfélgﬁteﬁisjlegelc\z{ﬁgr“ %g %ﬁg f%rts)enaMnél% rcfag‘g%(l%?3ﬂln§l&? he | ayer

34 of sjli nitride (SisNin) .can _be deposited. using PLCVD d t
o1 cosurd EEREGH EHORTS DOV ATHF IaARCADD! ROt 1o She A PeRSrabor & bt vaon

about 600 and _8QQ degrees C.,. ta a thicknes eferabl y of abouyt 500 and

700 Ang?é‘tlrd(‘)’m(ﬁﬁlggﬁorgl]gjr‘é‘?%rr&bﬁ}d&f (gbé\lh’ 6 égiﬁggﬁ‘r%‘?ﬁ/%lr% NEEOhd S Ha

or SiClzHz. The silicon nitride |ayer 34 can al so be deposited using PECVD
PeiRPaPL SUche 4 L

procedies °dsith§Ss Fahetsmt g ch®°ad TSvesPRaHEST S O zHz) as
a silicon source teriral _and anmonia (NHs) as a nitrogen source, at a

t enper &t l}gﬁwé‘gﬁ iéh@t}\%%t%ﬁﬁ‘& 800 degrees C., at a pressure between
about 300 nmTorr and 900 miforr, to a thickness preferably of about 500 and
700 Angstrom but nore preferably of about 600 Angstrom |ayer 34 of silicon
nitride perforns the dyal function of servi ngdas a layer of dielectric

(i nsul at i on)VeBét WBeRet ABTPRY STUSh P FESsEEGRD e R T TUE &Y ttﬁ‘g R ¥
capacitor and of serving as an etch staop |ayer guri ng su,bsegﬂ'léent aﬁeps o
gﬁti‘?) © i

et chi nfF2RAFE A at Far 0 MW BeacEAE - nbr etl SR H e "REREOR ng
figures of. thq invention 36 is a layer of titaniumnitride (TiN); |ayer 36
of Ti N ‘tdh e des68Prédingi hgt1dtWhittmrarer i(déVas1a RATES °XedepBsi ti on
t enperature of about 25 degrees C., deposited for a tinme of about 20
secondsswefang ®PYbeproressl6pref@rasiodefdsieelrtd B thitdRir&sss6f bet ween
about 1500 and 2S00

between about 500 and 1000 Angstrom using methods of CVD. Layer

18 can also be sputter deposited using a titanium target in a

nitrogen environment. The material that 1s used for the second

electrode is not limited to titanium nitride but can also

comprise other metals such as aluminum mixed with copper or

alloys thereof, copper or tungsten.

After the layers for the first electrode, the dielectric and
the second electrode of the MIM capacitor have been deposited,
the deposited layer 18, which is used fcr the second electrode of
the MIM capacitor, must be etched as shown in cross section in
Fig. 3. Left in place of layer 18 is a portion of layer 18 that
aligns with the lower electrode 14 of the MIM capacitor while

enough of the layer 18 is removed so that a contact with the
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16 Angstrom but nore preferably deposited to a thickness of about 2000
Angstrom the second el ectrode of the MM capacitor will be forned from

| ayer 36 38 is a |layer of ARC material; conventional materials and
conventional methods of deposition can be applied for the creation of |ayer

38 of ARGief hiiedwayee tanphefesedhyideposithed becamédimdness ofr etween
about 300 to 500 Angstrom but nore preferably to a thickness of about 400

Angstrophe REQIB 4 e gh@ascaget i Onshdiat 5 :Showa i AeéhOng Ssnddhed ayers 30 and
32 ar_e used to formthe first electrode of the NINlcapaC|tor | ayer 34 is

the d'ehﬁﬁifé& t&Y eheotrbhe: MMM eapacigar: iclie 1 hayero86id scibsed £ o form
the second el ectrode of the MM capacitor. In the cross section that is

shown i BnEig- 16, o/ RAerRsd éHdFQ@veéQpﬁﬂdeaxe{oléngfe@mttg{as@l st has been
created on the surface of |layer 38 of ARC. Conventional methods of spin

coati ngnblevh AyREsAGQf BhALQReSESE £L€: d1ssd tfh%r nkRg1deposid i on, &f ilgayer 40
of photoresist, these convention nmethods are followed with methods of

phot ol i uhegra@@@c@ww@euaa@ dey el opmRnt 10f tfh%asée%@g QBYRIcOfic.
photoresist, leaving in place on the surface of layer 38 of ARC a patterned

layer 4@n9L phot ofgsistdhakehs ki 98gd- W ¢ R dQ st @nbeq et eat 6 sesond
el ectrode of the MM capacitor. 17 Layers 38 and 36 are next etched,

shown inageessesecs iQpidaiihdas?a MShNGuh aYEr 3t Qkesbkhs0h Bkédddle as the
etch stop layer and therefore partially penetrating this layer 34 is

accor dapgg sweh i § hep palit &R gl okheoByer! ¥ Neh | ANRY 4HePLoPNOLor&Esd Sior AS @
layer 18, the etch of this layer 18 for the creation of the
second electrode of the MIM capacitor can be a high-density
plasma (HDP) etch using Cl as an etchant gas. A layer 18 of TiN
can be etched using Reactive Ion Etching (RIE) of HDP etching

applyving an etchant gas such as boron trichloride (BCli) or Cl:.

The cross section that is shown in Fig. 3 essentially
completes the creation of the MIM capacitor. As a final step is
shown in cross section of Fig. 4 the establishing of connects to
the first (14) and second (18) electrode of the MIM capacitor.
For this purpose a relatively thick layer 20 of dielectric or
insulation is deposited to a thickness of between about 20000 and
24000 Angstrom, using methods of PECVD and forming a layer of
Inter Metal Dielectric (IMD). Inter Metal Dielectric layer 20 can

contain any sultable dielectric such as silicon dioxide (“oxide”,

12



final layer that is shown in cross sectionin Fig. 7 is a |layer 42 of
spacer dielectric that has been deposited over the surface of the exposed

| ayer 34 of silicon nitride and the surface of the etched | ayer 36/ 38.
Layer, 42 ts used to form spacers over the sidewalls of the etched | ayers 36

whi ch, B %\f' BH%%?&P%:C%?%C@‘C 0 E‘Er&gg i %Q%”%Ct rs?ﬂ? 8;1 the MM

capacitor. Etching ayer uses an|sotrop|c et chi ng
é“ltzha?”oaeinérh%%gl%s?f}?é"f %’?ﬂ%ev"f %Q%@%%Rsndp%w YO ol e Bt o over
const T LY S e Fopr Eﬁé’é%%%t G o rmbarT Y %ei%tlé.‘i??e%%gﬁ?%’?fhé"r
i e 22?&%%@?5’% -G& YT TIPS & REOS SHn Greed Leed

o1 com éu% BaBiiars B o WehskReBShbLt of de%?;'Ha T

depositin of Sll con oxide after which a ing an anisotropic R E
br boed A Ve 8ﬁﬁ§end‘:h STRAR DR A8, BRRECC bttt ey v e b act Y 4.
Fig. 8,_can be forned us a PECVD process, using tetraethylorth05|7 |cate
as a sourtFiNss Cﬁﬁﬁgst g??l?ﬁ?ﬁ%wer 42 at a tenperature between about
500 and 700 degrees C. to a thickness between about 2000 and 4000 Angstrom
Ani sotropi c selective R E processing using CHa and Hz as etchants is used
to create silicon oxide sidewall spacers. Fig. 8 shows a cross section
wher e spacerWANAPB2beBARRPRAR0 WWétQPGéR}aPYSCWbJI%%I’“% of Ti D1
(the second el ectrode of the MM capacitor) in accordance with t

pr ocess?® YU as TR Eaf BB 3B e-° 197 SRSt OBE hot e 1 P ¢ ghFﬁaEhthe

t hi ckness of layer 34 of silicon nitride, that is overlylng t he surface of
| ayer the layer 20 of IMD. After these openlngs 21 and 23 have been

created, a conducting metal, such as an aluminum/copper alloy, is
deposited over the surface of layer 20, filling the openings 21

and 23 with this conducting metal and establishing contact plugs
22 and 24. Contact plug %2 connects with the second electrode 18

of the MIM capacitor while contact plug 24 connects with the

first electrode 14 of the MIM capacitor.

In current semiconductor technology, the application of an
anti-reflective coating (ARC) is widely used for the formation of
a mask that is used for the patterning and etching of the metal
layers that are part of a MIM capacitor. Anti reflective coatings
form one of the methods that are used to reduce the scattered

light phenomenon. ARC’s are typically a polymer film that is, for

13



32 of titaniumnitride, has been reduced in height by an amount. This
because the layer 34 of silicon nitride is used as the etch stop |ayer for
the etch of the spacer layer 42, Fig. 7. Layer 34, of etch stop, is, as
part ,of the function of serving as an etch stop, reduced in thickness

before the slgds e LaveicAdehs, 008t 8FsoEbdng9oB8hONS ih GIRsS $eghtoN
after a |layer 46 of photoresist has been deposited over the structure of

Fig. 8, il Sold B&adnind? The PRISEY NS AN 1dRVEL0PRE Aed NG, LaRyentional
met hods of photolithography and exposure. Openings 48 and 50 have in this

manner begn.£f ealLd fhnaugh thech ayels A8l Rhgher 884 5tsy tESH0Reni ngs 48

and 50 are created for the purpose of etching the dielectric layéer 34 and

the firsi;gleotrade.iayenci0l 32, of - the, MMeanacLt of o Lergby isolating the

M M capacitor fromits surroundi ng environnent. Is1s turther shown in

the crogs.sfctiandhatd grehoune iy Flg, 40 hsLesthe patderpned Jayer 46 of
s FrY

phot or esi st has been used as a na or t'he etching o e underlying

layers 34 c82 20020 deakes,3d. ol ol Licon B dReSEhYEs. a5 An ShoRd ayer

for the devel opnent of the layer 46 of photoresist and serves as an etch

stop | a}éﬁéo%gEeéh@n iy tﬂ%ekﬁé uoderd yi "}sgzd %%%rirgﬁt&%i Ti]#c?‘%% 30 of AlCQu

al | oy. jective I'n the position ahd devel o of photoresist |ayer

Ho 15 tapaieale. opal {L&%‘é%@@%%oo%&w%scéngﬁ%& WL 02t LIGR% OREUNOS. Can

be used ectr I solate the apacitor, O Separate the

first electrode. 30 of the MM capacitor fromi surroundi ngs. is is
shown i A°Ei §°F 10T WHEE qgﬁgnfﬁﬁgcgﬁr%%v O%gk%ﬁg?bﬁgﬁfcﬁﬁhe ‘%Hﬁ#% t hr ough
| ayers 34, 32 and 3%_%9 ) %om%heeéurf ce ofé%pe Lg er 1% of insul ation
This i n“8FF&RF GFRat e t15e SFMPELCE| BatY ot STPIHALPsO5hdWAET n cross
section _in Fi 10. It is.clear that first electrade.3Q" has been created
oy ot onmRberadie Siet e 1G ShrekBlbp hod T [oSioN peBRedPhe

photoresist and the underlying gate material. The application of
an ARC coating partially planarizes the wafer topography thereby
reducing light scattering effects. The underlying layer of ARC
makes the layer of photoresist more uniform, which helps to

'

reduce variations in line width of device features.
The following Figs. 5 through 11 will now be described in

detail, these figures show the invention for the creation of a

MIM capacitor.

Shown in the cross section of Fig. 5 are the following

layers and surfaces:

14



20 1 openings 48 and 50 that have been created in the |ayer 96 of

phot oresi st. Met hods and processing conditions for the various |ayers have
previ ously been highlighted and will therefore not be further discussed at
this ,timet As a final step in the creation of a MM capacitor, the creation
of conteaciopoiftind @dde Gerstoands secoth eIeeictedesuefatde MiMrcapaci t or
is shown in cross section in Fig. 11. A layer 54 of IMD has been deposited
over the gtépetili®, ondprdsetla APLHENGS: O iaRd shTiBavesteer£feated in the
| ayer 54 of dielectric penetrating down to |ayer 36 of the second el ectrode

of the M Msapaci tof, and d aueh1 30107 cAe Hdd Heetl BELEHEQT odte MM

capacitor. The openi'ngs 55 and 57 have been filled wth a [ayer of netal

5
uhi ch has:beencpold shal Aun Lo.a bhi ekness. guerlyiing.t hessirf ace of |ayer

54 of dieFectrlc, creating conductive p t e second el ectrode of

the MM CBEQ?LE%%yt p%q’%%‘é%}i‘i?c%ugi gitcﬁé) dde il pskeghagiyode 30" of the

M M capacitor. I ckness of netal t remalns in place overlying the

surface OBeFBQiL@a{% 34 Of; ARLECHE LG EAM LML RRIo DG nRAL EBH NRMy s LG eby.
creating interconnect traces or contact pads 60 and 62 which are shown in

Cross sechi,eNnmipe Fﬂ)Eel\ﬁe]IOabllyt tloS aC'tﬁi‘EkBéQQMd‘%tﬁurQslﬁo%‘ét hRYsthgh 1s shown

in Fig. 10 that the M capacitor 1's now rea urther I'nterconnection,

0

usi ng contact points 60 and 62 are the ac to .21 respectiyvely the
Second 1367 ARGSHTIEES (o0 S-BrEEET GUBEGF TRLCM M dRgac FEBPE Skt oYt et es
the M M capacitor. _of the invention.,Laﬁfr 94 of dielectric can be a

rel ativel y€hfBkIRGTert of2¥fifel'éc i ¢GRI PRERM atq éh EHEESFyBfcal Iy
deposited to a thickness of between about 20000 and 24000 Angstrom using
met hods oPTBPEEYVEP AN SR GReUtay 8P CofNnt &Y 0 M E e PEEt FPES (I MD). | nter
Metal Dielectric |ayer 54 can contain any suitable dielectric such as
silicon diPSRIFGE2PLHXP W ArfbaP o sdRGopeal ST F 1586H Rkt YRBEE("nitri de"),

silicon oxynitride, fluoropolynmer, paryl ene,
Séposition (CVD) poly pary

e 32 is a layer of titanium nitride (TiN) that has been
deposited over the surface of the layer 30 of capacitor
aluminum copper (AlCu)r alloy to a thickness preferably between
about 300 and 400 Angstrom but more preferably to a thickness
of about 350 Angstrom using methods of PVD. Layer 18 can also
be sputter deposited using a titanium targét in a nitrogen
environment; the combined layers 30 and 32 are used for the
first electrode of the MIM capacitor as will be clear for
following c¢ross sections; layer 32 further serves as a buffer
layer during subsequent via etching as will be clear at a

later time (see Fig. 10)
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polyi m de, tetra-ethyl-ortho-silicate (TECS) based oxi des, boro

phosphat e-silicate-glass (BPSG, phospho-silicate-glass (PSG,
boro-silicate-glass ($SG, oxide-nitride-oxide (ONO, a low dielectric
constant tmaterial, such as hydrogen sil sesqui oxane and HDP- FSG

(hi gh- densi tiy- pl asparfbposi ne-gtopad rsicki ¢at au.gl asse Coywerdd asml net hods of
phot ol i t hography conbi ned with anisotropic etching are used to create

openi ngs H5 jae 27 ctofe ConOuGE | VeaP| BB saRda58st hgopgdvi he | ayer 54 of

| MD. After these openings have been created though the |layer 54 of IMD, a

conduct i NG JRiRlresSHEN §r@ns@4@mme%ogge&tatdJ@ymmLs: dappsiciced over the
surface of layer 54, filling the~openings with this conducting netal and

establ i shﬁﬂg_,rcoréttagt tRhHES 2 POr &Nik e NABLBRL! Y00t Hea PA O Mddedechi | ed
usi ng CVD - W' fol I owed by an etch back or CwP, 22 fol |l oned by

deposi t ~_fnig Jehalewigsag 9@%99%19%?\@0@@0@' LRY POEOCASSs i omlutthis tine a
(very old) process for F um devi ce size devices. A brief review of

the vari ops-d gy&s% and 4t B@I 5b$yecm@m%dsrtrfoﬁeugﬁﬁgtm@ﬁ Ha 5he, MM capaci tor
of the invention is of "value, as fol ayer 0 of an al um num copper

alloy is é’?@ﬁzHrzp F10L 1 he J nittr%ec_& 73 ‘e hhe MMiggpactder, Fig- 10

| ayer 32 of titaniumnitri Is a sur ayer for the first el ectrode of

the M M cagagh tarednd Ly gggﬁagggrg? aasre%&%ftegg%g% BE- U1 g he, et chi ng

of layers i'AsGlact o ves as the rve die ectrlc) and

30 (for the etch of the f| t Iectro e,of the g I Fi | ayer
32 of tltghlﬁ%gﬁﬁillﬁﬁe alsgﬁgé ves asga~ ai\='e! ?ﬁf%? %g%%f%gl aS ng of the

Laver of DRh8li.!avgh 3¢ Of.Silegh Ul llde gL ves, a0 A zeeF%@t%q;e%R | ayer

during the e Second rode of fhe capaC| during

the spacet,, ?&9“606:' 4 fdoo %@gt QH}%'EQ the yi e%ts%%l ‘I(‘/’PEEDeSHeé‘E ib% 10

dielectric layer the fir ecirode of the capaC|tor

| ayer 36 %ETzkt?rE)'AUJBd“nFﬂor‘}e tQr g5 f e FELONE 528G Hh 98 £ Ol b e é\dd\/'

capaci t or
and 700 Angstrom but more preferably of about 600 Angstrom;

layer 34 of silicon nitride performs the dual function of
serving as a layer of dielectric (insulation) between the
first and the second electrode of the MIM capacitor and of
serving as an etch stop layer during subsequent steps of
etching; this latter function will become more clear in the
following figures of the invention

® 36 is a layer of titanium nitride (TiN); layer 36 of TiN can
be deposited using titanium nitride as a source at a
deposition temperature of about 25 degrees C., deposited for a
time of about 20 seconds using a PVD process, preferably

deposited to a thickness of between about 1500 and 2500
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23 | ayer 38 of DARC forns a good anti-reflective |ayer for the mask that
is used for the etch of the second el ectrode (for the exposure and

devel opnent of |ayer 40 of photoresist, Fig. 6) and serves as a protective
| ayer which protects the surface of the second el ectrode during the spacer

etch, Fig, 7; layer 38 of DARC al so serves. a st Jlayer. far ia etcr
shown ih %itrffygﬂﬁtﬁ%ﬁ%rPE%E%ﬁ%??éhFF8§5ﬁ5%§b@%ﬁ‘ escripe gﬁdgpgvg;trated
with reference to. specific illustrative enbodi nent her eof., it is,not

i nt ended {Qéh(aﬁ%gtFEWén§?%nSTﬁ9W%réxg %rf etﬁgsgg?ﬂﬁ%%t%%ﬁﬁqﬁgoénﬁé fent s.

Those skilled in the art will_recognize that variations and nodifications
can be mife é%ﬁﬂ%gugragp;?Y?ﬁg3éron1the spirit of the invention. It is
therefore intended to include within the invention all such variations and
nodi fi Gat3Bniss vhil@yeraPE HRE hidt ¢ Het lsc Give Ve tE Aea hpprdiiidd 1@ &inds and
equi val ents thereof. 24 What is clained is: 1. ~ nmethod for creating
capaci t oreoneIHprdnsilngethedst epsdefosigriovi ¢deRgba 3epd trhdirdt dhesubst r at e,
sai d substrate having been provided with sen conductor devices in or on the
surface t%é¢@%$?ld€b3§WFFné acf i ARG iHisiA dries EayRFeEREPihe surface of
sai d substrate; depositing a first conducting |ayer over the surface of
sai d firstepasited iton al &peckngepost thg'aan 068/d3IPASEP a1QbMNEF&CYover t he

surface of said first conducting |ayer; depositing a second conducting
| ayer ovebuthmostirfreferely to a thickness of about 400 Angstrom.

From the cross section that is shown in Fig. 5, the layers 30
and 32 are used to form the first electrode of the MIM capacitor,
layer 34 is the dielectric layer of the MIM capacitor while layer

36 1s used to form the second electrode of the MIM capacitor.

In the cross section that is shown in Fig. 6, a patterned
and developed layer 40 of photoresist has been created on the
surface of layer 38 of ARC. Conventional methods of spin coating
the layer 40 of photoresist are used for the deposition of layer
40 of photoresist, these convention methods are followed with
methods of photolithographic exposure and development of the
exposed layer of photoresist, leaving in place on the surface of
layer 38 of ARC a patterned layer 40 of photoresist that is
aligned with the to be created second electrode of the MIM

capacitor.
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said second insulation | ayer; depositing a |layer of anti-reflective coating
over the surface of said second cpnducting |ayer; patterning said |ayer of
anti-reflective coating and said second conductive |ayer, |eaving portions
of said anti-reflective coating and said second conductive |ayer over said
second i nsuhaiken baysrd fOrdddGexpRacersc@n Sislanwald $refsssakdt 56601l
conductive | ayer, exposing the surface of said second insulation |ayer;
patterntiRg s3i dssagongydnsid add oniliayar nandi aai 4k filstercdnduepi yeydayer,
creating vias through said second insulation |ayer and said first
conductdiue dray@irorkepytnga f1 POfdicra@fingatd1 251 ay&econd d neubatbare | ayer
and said first conductive layer in place underlying said patterned |ayer of
anti - r ef{@rtdnee paeatkRdo anghs al vk Natiter N8desesonsls consluatduetl axgr, said
portion of said second insulation l'ayer and said first conductive |ayer
left ineplace syrehhicab! ynext endidigslsr aareabd patéey ned jlanen a0k _
antireflective coating and said patterned second conductive |ayer and said

Spacer sy Py, @ JFRASH abl e aFPYALsn ANG L 8NN EFORALEL | Mfedd NiHRN GRRRRELS TO
said portion of said patterned first conductive |layer that has been left in

pl ace «%?P Sl &R0 08 - S3) d, patterned ,second coaduct i Mg daxehst DAL has

been left 1n place. 2. The nmethod of claiml wherein said depositing a

first iosulaliondaneysgverathe wr%ﬁ%e@ tgakgﬁﬁupgéé@f hges

depositing a l'ayer of silicon dioxi to a thickness pré%era |y between

7000 and; 33000, ANgStHaM.buf . 401 &, S £T51 %}?&'ﬂéht,oaé Lhi gkae gLfnd%lEQ;d[ed,loooo

Angstrom 3. The nethod of claim 1 wherein said depositin firs

conduct i Agyd Rl BEBHELAL S Ol A Lagbelgsplation [ayer compri ses
depositing a layer OP al um num copper all oy, deposited to a thickness of
preferably between about 4000 and 8000 Angstrom but nore preferably 5000

Angstrom fol | owed by depositing a-layer of titaniumnitride (TiN),

deposi t ed t%@cﬁimgcmeﬁﬁyegfeggrgpl'yirgﬁcypically uses anisotropic
etching with an etchant gas of one of the group of CF4, CHF3,
CHClj3, CCl4, BCls and Cl> at a temperature between about 100 and

200 degrees C.

Spacers over sidewalls of semiconductor constructs, such as
gate electrode or capacitor constructs, are typically formed
using materials such as silicon nitride, silicon oxide, BSG, PSG,
polysilicon, other materials preferably cf a dielectric nature,
CVD oxide formed from a TEOS scurce. Often used materials are
amorphous materials that inhibit the deposition of epitaxial

silicon thereupon. Spacers can for instance be formed by first
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bet ween about 300 and 400 Angstrom but nore preferably to a thickness of
about 350 Angstrom 4. The nethod of claim 1l wherein said depositing a
second insulation | ayer over the surface of said first conducting |ayer
conpri ses' depositing a layer of silicon nitride (Si3Na) to a thickness

pref er aldyo Oft iaout 1200r a9l 00 AGAi AR Bute FORE: B &ffN1dAky e a thi ckness
of about 600 Angstrom 5. The method of claim1l wherein said depositing a
second £oNdUGtING Ravepro¥edutdas st age,; ofcsakbddal AsW AtdroR tlarak . conpri ses
depositing a layer of titaniumnitride (TiN) preferably deposited to a

t hi ckness of between about 1500 and 2500 Angstrom but nore preferably
deposited to a thickness of about 2000 Angstrom ., 6. The method of claim
1 wherein said depeshiingsg.layersof @ntikef begtiyessaatd ngiQkeh the
surface of said second conducting layer conprises depositing a |ayer of

anti -r epkegh iye, £Qali 0g; ARt 86t Al c KPRASIHRA 160,80t hi CkNESs-Qf, het ween about
300 to 500 Angstrom but nore pre%erably to a thickness of about 400

Aot OBk ddie o i WIRARLTQE: Ohp CL AN dorthetelile SBL £ 8l LI NG Rl ayer
of anti-reflective coating and said second conductive [ayer, |eaving

portiong,gf ssald anti et %RE}:M&QQ%&%&”%@GWZ 5§60 C ctive |ayer

over said |ayer conprises applying anisotropic etching wth an etchant gas

of one r f A ~ a
tenpera55?%p§%§Vé§§}%%5§u 1iog@g§ t%%%mggb eggeéggﬁgiﬁgggg%éhiﬁgglgffg%

I d ' th f f ' j.rst i tch
stop | apeeiaEE Y Sladd S KR EE, BLuPEME LR, SRERPEL B o
sidewal | s of said second conductive |ayer conprises depositing a nmateri al

sel ected fromt he, qr.ou onsi stin f silicon nitride,,sil] on oxi de, BSG
nee porye D% SBHR GORRLEL Pl oR al SO0 kb donaShal S O PO

depos'c&%gt ¥er, sghd 53138 Lenned Jeaygr of santt -16f | GGt ‘é%coﬁS%i%@t?zﬁ’e sai d

patt erned second conductive 1ayer, “yncludi ng 'si dewal I's "of "sai d patterned

Secon%f the MIM capacitor) in accordance with the processing steps as
indicated above. It must be noted in Fig. 8 that the thickness of
layer 34 of silicon nitride, that is overlying the surface of layer

32 of titanium nitride, has been reduced in height by an amount.
This because the layer 34 of silicon nitride is used as the etch
stop layer for the etch of the spacer layer 42, Fig. 7. Layer 34,
of etch stop, is, as part of the function of serving as an etch
stop, reduced in thickness before the etch of layer 42 is

completed.

Fig. 9 shows a cross section after a layer 46 of photoresist

has been deposited over the structure of Fig. 8, this layer is
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conductive layer, further including said exposed surface of said second
i nsul ation |ayer, and applying an anisbtropic R E procedure using CH E3,
CFn and Hz as an etchant. 9. The nethod of claim 1l wherein said formng
spacera On sidewalls of said second conductive |ayer conprises using a

PEWQ&H&Q@@& aHal AgvE et aet hylner thasthi cat €1 age ehQUige, to deposit a
silicon |layer over said patterned |ayer of anti-reflective 28 coating and

sai d paldanned sepandas@nauctdve | aypehinbchoiding =j dewal ke efiisaid
patterned second conductive |layer, further including said exposed surface

of sajfhsacodi ReUbabhopnl YRl crdenaskiedsal s apfSimeratyr e gk sgbout 400
degrees C. to a thickness between about 2000 and 4000 Angstrom and appl ying

ant SUIQPie s alseebiv SoRLDL PLACRSS] 19 sh0o CHBo A% HE 2% 8hchaat s to create

silicon oxide sidewall spacers over sidewa : patterned second
condugid ued:axena k8. sThg,getfod: s cCkabalouber eydl, o8 ALeathBony
conductive 1 nterconnects to sald portion of said patterned first conductive
| ayer . ft_j i rtLon al d second
conauet R 15 TR R b P Lo b e B G it pBEL ELONe Sl S RELDERA A SO
deposj i er=qf. Lnt | _.Di el ectri . th rface of said
I aseré’t(‘)#{]%r]rf}?é- %al'f Ingtsi \%g ?ﬁ‘gﬁ%\{?‘%\%“}%@ E‘L i Eﬁggt éléyg%(p%és/g osnu(r%#q;ageggf sai d

spaceLs, ¢k eal ad pn ,¢f d%W@He5¥9£a$a§i&ﬁ%%oﬂgxg9”9€?5£V d@nels; SfunLer

i ncl udi ng exposed surfaces o second 1 nsul ati on Tayer; creatlng
openi thr sai d_la ( o i eni exposi ng t he surface of
sai d %gf?egﬂgﬁ :%f%FQSF §§?dgé%G%%%Q%gﬁgﬁggggenggg%yls ?ﬁloﬁgn?ﬁgsggurther

ﬁgggfgnggw.e sydach s §3h d-BRULEMNGH | AYSL 0L SaLd £ 41 St fQndugt kye
development of the layer 46 of photoresist and serves as an etch

stop layer for the etching of the underlying layer 32 of TiN and 30

of AlCu alloy.

The objective in thg deposition and development of
photoresist layer 46 is to create openings 48 and 50 in this layer
so that these openings can be used to electrically isolate the MIM
capacitor, that is to separate the first electrode 30 of the MIM
capacitor from its surroundings. This is shown in Fig. 10 where
openings 52 have been etched, penetrating through layers 34, 32 and
30 down to the surface of the layer 12 of insulation. This in
effect creates the first electrode 30’ that is shown in cross
section in Fig. 10. It is clear that first electrode 30’ has been

created by etching layer 30, Fig. 9, 1n accordance with the
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depositing a layer of netal over the surface of said |layex of IMD, filling
sai d openings created in said layer of IMD with a |ayer of netal, creating
conductive plugs through said |ayer of |IMD contacting said patterned | ayer
of said first conductive |ayer and said patterned | ayer of said second
condugteini@gkayer angaid stredt thheesbrbacereftsaiih deposaed hayet of netal
down to a thickness overlying the surface of said |ayer of IMD;, and

pat t emitgesaisd. t e ckores sanaf psacd spehal covetrd ey fliolve thar frackocwd sai d | ayer
of IMD, creating points of interconnect to said patterned |ayer of said
firstlyendutkveepkayesusind esind hpghléghedd | aiyerwidfl saiedesecondotcareluct i ve

| ayer. 11. A nethod for creating capacitors, conprising the steps of:
provifingea sesaopddcioreisiubstimat.e, said substrate having been provider_1
Wi th sem cpnductor devices In or on the surface thereof; depositing a first
insul ation | ayer over the surface of said substrate; depositing a first
conducting | ayer over the surface of said first insulation |ayer;

depositing ag gt @bnﬁ%éﬁw t%\éercrteggléwé@% wWiu SAdchikbst epaducting
| ayer; depositing a layer of capacitor dielectric over the surface of said

etch ston IRy 3AtacHepoOsidd NG %h%e%99§t09ﬂgu§éééHh|é@£%&r9&@5 Lhe surface
of said layer of capacitance dielectric; depositing a |ayer of

anti -§1ef g6t 1049 ae9abkNgs oydwrt hiey a8 00k 1 @i th Sﬁgpncucomdmﬁybegsh ayer;
patterning said | ayer of anti-reflective coating and said second conductive

layeros USiNthaSAid Bt 88p&s Ofed ayelr ahearrelieBust 0P HRAVIING RREhiAgs of said
anti-reflective coating and said second conductive |ayer overlying said
| ayersofa fAPACIHa® been created in the layer 54 of dielectric
penetrating down to layer 36 of the second electrode of the MIM
capacitor and layer 30’ of the first electrode of the MIM
capacitor. The openings 55 and 57 have been filied with a layer of
metal which has been polished down to a thickness overlying the
surface of layer 54 of die%ectric, creating conductive plugs 56, to
the second electrode of the MIM capacitor, and conductive plug 58
to the first electrode 30’ of the MIM capacitor. The thickness of
metal that remains in place overlying the surface of the layer 54
of dielectric can further be patterned, thereby creating
interconnect traces or contact pads 60 and 62 which are shown in
cross section in Fig. 10. It is clear from the cross section that

is shown 1n Fig. 10 that the MIM capacitor 1s now ready for further

interconnection, using contact points 6C and 62 are the access to
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di el ectric, exposing the surface of said etch stop layer; form ng spacers
on sidewal | s of said second conductive |layer; patterning said capacitor
dielectric tayer, said etch stop |layer and said first conduction Iayer,
creating vias through said capacitor dielectric layer, said etc'.”. stop

Iayérreéagcgﬁbgufﬂﬁr% LRRANC 3R bﬁaeflré@awmg a1ReLLHAR Of &ai digapac tor
dielectric layer, said etch stop layer and said first conduction |ayer in

pl aceapaderhbyi ngh sai dhrpatdiessnedel ﬁY@rcéégga@‘ﬂ:tdr r&f lget 1¥6e£0864h NY and said
patterned second conductive Layer, said vias through said capacitor
dielectric layer, through said etch stop |layer and through said first
conduction | ayer being |ocated adjacent to said spacers being renoved from

sai d spacerg,i8r s digeclianei-ia phanse thateliars RarakhebxW et her surface
of said substrate by a first distance, portions of said capacitor

di el %aterlg%tmegr sal ¢ £ 6H, Zaltnl llsaxggécﬂlfxf #Jltre%t reondugiLon.d ayer

| ef t pl ace symetric y ext I ng ald patterned | ayer of

ant | JELLSeLbYeac0at| Athand, seidBat heroedsecond Sanductive! syeyy and said

spacers b sald ance,; con five IRt er connects to
Sa'da%%rtéo%nlgf 571 g@ttér S et Congyetive. | axer gt hg agcbeen | eft
in place and oftion o sald %terned secon conductlve ayer that
has heen Jgf c' ﬂaggg% armt 9ag 0k a1 dik Mhargln s48hd, deposi ting
a first insulratio ayer over t e surface of sai strate conpri ses

depo i l, Ofw on C f -between
7080%%#3Q%§b86g§282tﬁ Sk %% nﬁ%@ prg?e 8?§£?L %E?%?’Qﬁgég o?hébout | 0000

Angst thA%ef'Tbesm@QQ Ohyflalie 1119826610 581 0 denpsldd,ng a fir st
g 5op

conductlng ayer over the surface of “sal Prét i nsu atlon ‘| ayer conprises

deposﬁélﬁgnl%el,a)é@q:rgf e@ﬂ)yfn Moc—%‘iﬁ%a%' Q¥Eog?p}9§§éd§dox1des, boro-
phosphate~-silicate~glass (BPSG), phospho-silicate-glass (PS3G),
boroc-silicate—glass {BSG), oxide-nitride-oxide (ONO), a low
dielectric constant material, such as hydrogen silsesquioxane and

HDP-FSG (high-density-plasma fluorine-~doped silicate glass.
[}

Conventional methods of photolithography combined with
anisotropic etching are used to create openings 55 and 57 for
conductive plugs 56 and 58 through the layer 54 of IMD. After these
openings have been created though the layer 54 of IMD, a conducting
metal, such as an aluminum/copper alloy, is deposited over the
surface of layer 54, filling the openings with this conducting
metal and establishing contact plugs 56 and 58. Normally, the plug

will be filed using CVD - W, followed by an etch back or CMP,
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to a thickness of preferably between about 4000 and 8000 Angstrom but nore
preferably 5000 Angstrom 14. The nethod of claim 11 wherein said
depositing an etch stop |ayer over the surface of said first conducting

| ayer canprises depositing a layer of titaniumnitride (TiN), deposited to
a 32 t hi ckness preferably between about 300 and 400 Angsirom but nore

pr ef &PABPYEE PR 19 KiTedd Bﬁtégoﬁ?l@%dngﬁﬁﬁﬂﬁr8§lPY%: e %hﬁ?ﬁxj of claimi11
wherei n sai d, depositing.a |ayer of Cf acitor di Iectgic over the surface of
Sai d PEPERSEL bp oyl LorBF God "BBROSTE) HF 3 952y &P Tof P81 P1 SO T F Hhe
(SisN~) to a thickness preferably of about 500 and 700 Angstrom but nore
pref €r&61 §eY5°8° t hi ckness of about 600 Angstrom 16. The nethod of claim 11
wherein said depositing a second conducting | ayer over the surface of said
insul ation | ayer conprises depositing a |layer of titaniumnitride (Ti N)
preferably deposited to a thickness of between about | 500 and 2500 Angstrom
but nore préferidf ywravdgosiofedheovar i pie kg sopngbsheipobondpgtsom |, ", "

. 17. The method of claim 11 wherein said depositing a | ayer of

ant i -thef [ceepicvencoht iy Mlercapie 15arf aéetld guiahtdorond edndatieng d ayer
conprises depositing a |ayer of anti-reflective coating material, deposited
to a fidilosess of between about 300 to 500 Angstrom but nore preferably to
a thickness of about 400 Angstrom 33 18. The method of claim 11 wherein
sai d pdetyernBAgofain dlayemuot-capperrellertiveixzgattiongoandtsai 8isscond
conductive |l ayer conprises applying anisotropic etching with an etchant gas
of one electrode 30’ of the MIM capacitor, Fig. 10

® layer 32 of titanium nitride is a surface layer for the first
electrode of the MIM capacitor and further serves as a buffer
layer during the etching of layers 34 (of insulation that serves
as the capacitive dielectric) and 30 (for the etch of the first
electrode of the capacitor), Fig. 10; layer 32 of titanium
nitride also serves as am ARC layer for the masking of the layer
of metal

® layer 34 of silicon nitride serves as an etch stop layer during
the etch of the second electrode of the capacitor, Fig. 7,
during the spacer etch, Fig. 8, and during the via etch which
creates the dielectric layer and the first electrode of the MIM
capacitor, Fig. 10

* layer 36 of titanium nitride forms the second elcctrode of the

MIM capacitor, Fig. 7, and
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of the group of CL'n, CHFs, CEiC~, COn, BAAn and Cl~ at a tenperature

bet ween about 100 and 200 degrees C. using said insulation |ayer deposited
over the surface of said first conducting | ayer as an etch stop |ayer. 19.
The met hod of claim 11 wherein said form ng spacers on sidewalls of said
second conductive | ayer conprises dgpqsiting a material selected fromthe
group E®YRT st mf (PfARéi FPEBR Ri TPPUL i 15eddRCh% TV Bel2 16 L PSEpBRYSi | i con,
CVD oxi de formed froma TECS source, anorphous materials over said

pat t er Héth Y dyerSBf AAFi LhRfF et i%fe tR6aFPARENAnt &% TP Iat fernERSsecond
conductive layer, including sidewal..~s of said patterned second conductive
| ayer, FRAMEE PRE 4BV RYCRET Y Spdeegrsdrf 3EeP PR 3¥trc i +§rof’ | 3%%r, and
appl ying an ani sotropic R E procedure using CHF3, CFa and Hz as an etchant.
20. Thesawt¥o@sSof BFAFATLIVONETEIh Waich PEPRERES st ers fdsesirdehdf| s of
sai d second conductive | ayer conprises using a PECVD process, using

t et r aet¥84 g Ifdsicltiredeedasing soir caces @épbsi Fia. sii ileored agerfover said
patterned | ayer of anti-reflective coating and said patterned second
conductPARC |adyser seirmebudbng SYor lsivtewdlors the ¥ad detpeit tdroved ise€oad
conductive layer, further including said exposed surface of said etch stop
| ayer, Heposited at a tenperature of about 400 degrees C, to a thickness
bet ween about 2000 and 4000 Angstrom and applying ani sotropic selective R E
processing using CHa and HZ as etchants to create silicon oxide sidewall
spacers over sidewalls of said patterned second conductive layer. 21. The
met hod of cPaFRPYEN viHET eintYed&ii@nchaat PARR critfirdiiede arat et tvhbettad t o sai d
portion of said patterned first conductive |layer that has been left in

pl ace #AdNsaPASPERTE OrP cTPeSifd Cpatt BF hEYE SEe SRPOCSAGNERi FReFag®er tthat has

been left in place conprises the steps of:
is not intended that the invention be limited to those

illustrative embodiments. Those skilled in the art will recognize
that variations and modifications can be made without departing
from the spirit of the invention. It is therefore intended to
include within the invention all such variations and
modifications which fall within the scope of the appended claims

and equivalents thereof.
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depositing a layer of Inter Metal Dielectric (I MD) over the surface of said
| ayer of Anti-Reflective Coating, including the exposed surface of said
spacers created on sidewalls of said second conductive |layer, further

i ncl udi ng exposed surfaces of said second insulation |ayer; creating

openinqﬁthH%u%@a§%£g #gyer of (I MD), said openings exposing the surface of
sai d patterned Tayer of said second conductive |layer, said openings further

eXpOSing.Bb%mﬁﬂ&%aggFOLré§%§¥¢§§%ﬁ§é¥?&rgayegmgi'Sgﬂg1%&!%&6%%ngggtive

| ayer; depositing ayer over the surface ol sai ayer of | MD

filling said..openings,creat et dibaal daver af LA WLNA3S nobayer of

f
nmetal, creating conductrive plugs through salg | ayer MD contacting said

patter er_.of sai.d, flrst ngct' . r.and sai tter | ayer of
sai d sg%%ﬁg%%gw'%@Fi@%gpa§%ﬁ%a%g |s(%%%%ﬁg%é§r gcgr6?{ggggs gggggted | ayer
of net 'hQPWthO a thickness overlying the surface of said |ayer of |INMD

and patterning said thickness of said netal overlying the surface of said

| ayer of IMD, creating points of_ interconnect to sajd patterned. ayer of
sald first CHRRUIVE Fapsrs anth SHAF 150 (ErAEAOTEher e S0 Ao A3 ~oAd . AF
Al A CAY AL LA LAy, ASE L AU . AY3Y

supstrate;

depositing a first conducting layer over the surface of said
first insulation layer;

depositing an second insulation layer over the surface of
salid first conducting layer;

depositing a second conducting layer over the surface of
said second insulation layer;

depositing a layer of anti-reflective coating over the
surface of said second cqgnducting layer;

patterning said layer of anti-reflective coating and said
second conductive layer, leaving portions of said anti-reflective
coating and said second conductive layer over said second
insulation layer;

forming spacers on sidewalls of said second conductive
layer, exposing the surface of said second insulation layer;

patterning said second insulation layer and said first
conductive layer, creating vias through said second insulation

layer and said first conductive layer, leaving a portion of said
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.AhE . A{I . AUY .AS . A{ .A3 . A@ ); DE 5>?Vo&l
H} xsni d_Z] cTa] cTa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]calcal M\D B K L

1 N
&bbev{} } xsni d*Y] cal] ca] caica] cal ca] ca] ca],cal__cg!)gg cal ca] c%)e%a]igaé)ggc]:ga] cajc

a] ca] ca] ®y dAPLAPEAPRa} RET LR Cd AR TE ctive 1a

underlying said patterned layer of anti-reflective coating and
said patterned second conductive layer, said portion of said
second insulation layer and said first conductive layer left in
place symmetrically extending from said patterned layer of anti-
reflective coating and said patterned second conductive layer and
said spacers by a measurable amount; and

creating conductive interconnects to said portion of said
patterned first conductive layer that has been left in place and
said portion of said patterned second conductive layer that has

been left in place.

2. The method of claim 1 wherein said depositing a first
insulation layer over the surface of said substrate comprises
depositing a layer of silicon dioxide to a thickness preferably
between 7000 and 13000 Angstrom but more preferably to a

thickness of about 10000 Angstrom.

3. The method of claim 1 wherein said depositing a first
conducting layer over the surface of said first insulation layer
comprises depositing a layer of aluminum-copper alloy, deposited
to a thickness of preferably between about 4000 and 8000 Angstrom
but more preferably 5000 Angstrom followed by depositing a layer

of titanium nitride (TiN), deposited to a thickness preferably
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#"###$#qgﬁ%ﬁ%§3é@%%QdUEKrst conducting layer as an etch stop layer.

8. The method of claim 1 wherein said forming spacers on
sidewalls of said second conductive layer comprises depositing a
material selected from the group consisting of silicon nitride,
silicon oxide, BSG, PSG, polysilicon, CVD oxide formed from a
TEOS source, amorphous materials, deposited over said patterned
layer of anti-reflective.coating and said patterned second
conductive layer, including sidewalls of said patterned second
conductive layer, further including said exposed surface of said
second insulation layer, and applying an anisotropic RIE

procedure using CHF3, CFs and H2 as an etchant.

9. The method of claim 1 wherein said forming spacers on
sidewalls of said second conductive layer comprises using a PECVD
process, using tetraethylorthosilicate as a source, to deposit a

silicon layer over said patterned layer of anti-reflective
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10. The method of claim 1 wherein said creating conductive
interconnects to said portion of said patterned first conductive
layer that has been left in place and said portion of said
patterned second conductive layer that has been left in place
comprises the steps of:

depositing a layer ©f Inter Metal Dielectric (IMD) over the
surface of said layer of Anti-Reflective Coating, inc;uding the
exposed surface of said spacers created on sidewalls of said
second conductive layer, further including exposed surfaces of
said second insulation layer;

creating openings through said layer of (IMD), said openings
exposing the surface of said patterned layer of said second
conductive layer, said openings further exposing the surface of

said patterned layer of said first conductive layer;
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id patterned layer of said first conductive layer and said

patterned layer of said second conductive layer.

11. A method for creating capacitors, comprising the steps of:

providing a semiconductor substrate, said substrate having
been provided with semicpnductor devices in or on the surface
thereof;

depositing a first insulation layer over the surface of said
substrate;

depositing a first conducting layer over the surface of said
first insulation layer;

depositing an etch stop layer over the surface of said first
conducting layer;

depositing a layer of capacitor dielectric over the surface

of said etch stop layer;
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second conductive layer overlying said layer of capacitor
dielectric, exposing the surface of said etch stop layer;
forming spacers on sidewalls of said second conductive
layer;
patterning said capacitor dielectric layer, said etch stop
layer and said first conduction layer, creating vias through said
capacitor dielectric layer, said etch stop layer and said first
conduction layer, leaving a portion of said capacitor dielectric
layer, said etch stop layer and said first conduction layer in
place underlying said patterned layer of anti-reflective coating
and said patterned second conductive layer, said vias through
said capacitor dielectric layer, through said etch stop layer and
through said first conduction layer being located adjacent to
sald spacers being removed from said spacers in a direction of a
plane that is parallel with the surface of said substrate by a
first distance, portions of said capacitor dielectric layer,

said etch stop layer and said first conduction layer left in
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12. The method of claim 11 wherein said depositing a first
insulation layer over the surface of said substrate comprises
depositing a layer of silicon dioxide to a thickness preferably
between 7000 and 13000 Angstrom but more preferably to a

thickness of about 10000 Angstrom.

13. The method of claim {1 wherein said depositing a first
conducting layer over the surface of said first insulation layer
comprises depositing a layer of aluminum-copper alloy, depositéd
to a thickness of preferably between about 4000 and 8000 Angstrom

but more preferably 5000 Angstrom.

14. The method of claim 11 wherein said depositing an etch stop
layer over the surface of said first conducting layer comprises

depositing a layer of titanium nitride {(TiN), deposited to a
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10% & (?.6.81'Ioh/eo (gﬁe(t:)ho%d%'f/ claim 11 wherein said depositing a second

conducting layer over the surface of said insulation layer
comprises depositing a layer of titanium nitride (TiN) preferably
deposited to a thickness of between about 1500 and 2500 Angstrom
but more preferably deposited to a thickness of about 2000
Angstrom.

17.ﬂThe method ¢of claim 11 wherein said depositing a layer of
anti-reflective coating over the surface of said second
conducting layer comprises depositing a layer of anti-reflective
coating material, deposited to a thickness of between about 300
to 500 Angstrom but more preferably to a thickness of about 400

Angstrom.
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conducting layer as an etch stop layer.

19. The method of claim 11 wherein said forming spacers on
sidewalls of said second conductive layer comprises depositing a
material selected from the group consisting of silicon nitride,
silicon oxide, BSG, PSG, polysilicon, CVD oxide formed from a
TEOS source, amorphous materials over said patterned layer of
anti-reflective coating and said patterned second conductive
layer, including sidewalls of said patterned second conductive
layer, further including said exposed surface of Laid etch stop

layer, and applying an anisotropic RIE procedure using CHF3, CF4

anq H2 as an etchant.

20. The method of claim 11 wherein said forming spacers on
sidewalls of said second conductive layer comprises using a PECVD
process, using tetraethylorthosilicate as a source, to deposit a
silicon layer over said patterned layer of anti-reflective

coating and said patterned second conductive layer, including
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21. The method of claim 11 wherein said creating conductive
interconnects to said portion of said patterned first conductive
layer that has been left in place and said portion of said
patterned second conductive layer that has been left in place
comprises the steps of:

depositing a layer of Inter Metal Dielectric (IMD) over the
surface of said layer of Anti-Reflective Coating, including the
exposed surface of said spacers created on sidewalls of said
second conductive layer, further including exposed surfaces of
sald second insulation layer;

creating openings through said layer of (IMD), said openings
exposing the surface of said patterned layer of said second
conductive layer, said openings further exposing the surface of
said patterned layer of said first conductive layer;

depositing a layer of metal over the surface of said laver

of IMD, filling said openings created in said layer of IMD with a
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said patterned layer of said first conductive layer and said

patterned layer.
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