; JKe3enEnB\ x60T/ 313 DEC 2004 METHOD OF FORM NG A HI GH K METALLI C DI ELECTRI C
~LAYER BACKGROUND OF THE I NVENTION (1 ) Field of the Invention The ipBEEepid
invention relates to nethods used to fabricate metal - insulator - netal
capacitor structures for sem conductor integrated circuits, and nore
specifically to a nethod used to forma high dielectric constant, (high k),
met al | i-c-oxide |ayer, for use as a dielectric layer for a capacitor
structure.MIgZ) Description of Prior Art Metal - Oxide - Metal, (MOM,
capaci t or METHODUOES QRMINGATBIIGH KMHETANT tUDIENECaRatagd fERCi rcuits. The
use of an insulator layer, with a high dielectric constant, (high K), would
be useful in terns of providing efficient charging for the anal og devi ces.
Therefore capacitor dielectric layers, such as silicon nitride, with a
dielectric constant @fa@8@RbUND i,h place of silicon oxide
~dielectric layers, fgét uri ng a d?%srggﬁﬁﬂm@nt of only about 3.9. For
enhanced capacitor perfornmance, netal oxide |layers, with dielectric
constants even larger than silicon nitride val ues, are now bei ng consi dered
for E {e_ 'dﬁflr\‘f/g/lstructures. However to formreliable, (in terns of breakdown
strd S ’r?§,° ¢ lveRliande | ayers, such as tantal um pentoxide, (TaiO05), or
al um num oxi de, (A1203), tenperatures greater than 400 C, are needed. These
el evat ed t enperatures ~y ~~ 2004 however, can result in degradation to

exi st i ngThepresano mvestionselatts el iRehods Q8RY oS8k 1 ased metal | urgies.
The exposure of these al um num based strouct uéra'{eesl,ﬂ!et't:i{)n Il[ﬂ(yau?%%ém%s needed to

f | |t i -mel ti flow f
tnese? SRerRrRtues o Renbilo iR cb I Cupbile A vogs snsstical emetiaciiandn

reli ense, netal oxide |ayers, for MOM structures, still however

v ot Bita ¢ REN Bfhtestii Gmun, st RY sl wide lapen, Bummseas & dicfantdc o forget o

structures other than MOM structures, to el evated tenperatures. A first

i t eCBPIYRT Fruturgescri be | ocal heating of an area of a netal layer, in an

oxi di zi ng environnment, acconplished via |local |aser ablation. The |aser

abl ation process results in only surface heating of an underlying netal

| ayer, allow ng the desired region of netal to be oxidized, formng the

desi(2eDestHbrdn PPl Arfyer at tenperatures greater than tenperatures

experienced by surrounding netal structures. A second iteration wll

describe the |localized formation of the netal oxide layer, in an oxidizing

enviro t, [ n n uppli.ed by either UV or | |line exposures.

Conventm%i%él]al 0’%@‘%% %¥#’M@h€@%@éﬁ@@%ﬁ? asseammenly ubgslinspoent dnalogRif ons  of

an underlyjing netal | ayer to experience the UV or | |ine exposure. Prior

ar t “EEHIts- ﬁéle Kahef arinslator fager, with a HiglBdidleasic congante(hight), SlEbe defulli U. S.

Pat. No. 5,930,584, describe processes used to fabricate high K dielectric

| aytarsis ofi pruviding ¢fficiest dhhioo fAF feat e..upi-gue. processes used
i g fRF Hie MAloPAevicEE 'PHe‘?efB% ctaggédﬁﬁ’g;(ege&greﬁe%

inthis invention to achieve netal oXide |ayers, YE#:

sur seisHoRe, ShhYl I OB b ienn Bscdo pfres 6F Bstmepade | o
formreliable, dense ne(%lgﬁggﬁ %89:&3[“3)95?%}1“ gnflarsg)@gql u§eéldp 8ifse 6f sibicarevade | ayer.
C ~amrc . . .

dielectr%qgﬁzrs, featuring a dielectric constant of only about 3.9. For enhanced capacitor

performance, metal oxide layers, with dielectric constants even larger than silicon nitride values

are now being considered for use in MOM structures, However to form reliable, (in terms of

breakdown strength), metal oxide layers, such as tantalum pentoxide, (Ta,0;), or aluminum

oxide, (ALO;), temperatures greater than 400° C, are needed. These elevated temperatures



SUMVARY CF THE INVENTION It is an object of this invention to forma high K
dielectric layer, for a netal - oxide - netal, (MM, capacitoris@r@@@qnmg
vi a oxi dation procedures, which allows the oxidizing region to experience a
hi gher tenperature than the surrounding netal interconnect structures. It
is anot her object of this invention to forma high Kdielectric |layer, via
a | aser ablation procedure, perfornmed to |ocalized regions of an underlying
netal layer, in an oxidizing anbient. It is still another object of this

i nvBAVRGH, ¢ao resitin degriadatiod tdiegisting intearcormger stvicRir&X pOrabIiRARF aluasdld zed
regions of an underlying netal layer, to UV or | line energies, in the

pr ebasedenailluagien XTiE S4pdeiire BY tHeSBMnun Fhsaf SRIFRRE o ‘Pén% r&tﬂ%\s/ggf anh
- metal :

invention a nethod of fabricating a netal - oxide capaci tor

st r gshihe m Al [ i€ [ rned fromlocalized
heating of %ﬁ%ﬁgé%§%ﬁg r%g%tg-ll g#eaygl?i!‘é’ios r%g ng{es%sqﬂcﬁ'f?s'i teration of
the invention initiates with the deposition of an underlying netal |ayer,
for subzﬁBuent use f@ the bottom el ectrode for the MOM capacitor structure,
fol | owe nxention il 46§CRof BFPCEEssE Bipdria formprelipble,fipnsas metad okledaerpforof t he
desired high K netal oxide conponent of the MOM capacitor structure. The

| as MOMbitarctuses, piilbbewenee avgiding thevegposure afittexudbandine mparteoEsdiuctuabd, oWs t he
| aser abl ated surface of the underlying netal |ayer to reach a tenperature

needethl Suctfues weter dan@HOM slemseres, T8 eRvated téiGpdr RGN A M §&aS4H HAUndi ng
metal structures, or nmetal structures used for non- MOM purposes, do not

. , . _ or “non- 'NOM pur poses, do_n

Foaf o aDe Rkl eab REDFAAILY B RPN, Wi R g ts ol et ied g~
der L .al : either W or | 1j res. A

onotcst e PR o Y B obgh bepcrs ranlioin oRl yder Berinemotasgindesbing ¢ ho

underlying netal |ayer to be subjected to the UV or | |ine exposures,
per Tskaiayes, gllewing theidesirad ragion ofonetelto betoxidized efomintriorie Hevirtel @nckd) oRRiei on of
the desired netal oxide conponent of the MOM capacitor structure, on an

undiykyitnemperttatesairentr haetehipetitinds expeBBhdeh b?@%ﬁ[ﬁ&lggstﬁﬂgu AWNGS The
escri pe

obj ect and ot her advantages of this invention are bes in the

Pr efioh@ deRRHR GilBLCriN ] lécﬁiilféi'dsfaﬁﬁatﬁ&l dfife f’il“é{af‘&gﬁg fagér?ﬁ ag g;a igl?gi Lgc Lg)c/le:

Figs. 1 - 8, which schematica I'n cross-sectiona

sta 1 ' o _f.or high K dielectric layer, for a MOM
capgﬁ\iﬁoggneéﬁ%%g %{1&@&9 BE%%%’ &F%r@? ?HEHWEF@EE éﬂ%‘@f‘ S The net hods
used to.ﬁfhormﬁiegwh K dielectric |ayer for a nmetal - oxide - netal, (MOM,
capBgtolithograp & are gapdpiagwisneciie eegioms phseundesiywginetal lepeéros L | i ne
exposure procedures, perfornmed to an underlying netal electrode conponent
of experikBi thapAC ot Dlinestxpumitreir Briod art suthoxiKhng iU, S P4k N6 IFE8H4, 359 bd wBIPW be
described in detail. An interlevel dielectric, (IL.D), layer 1, conprised
of g4 Steét 4 th RESPAXNEES 93N QdsSibk Al i d silica
gl ass, (FSG, or borophosphosi’li f:atepg g%ﬁg?ﬁ%téﬁ%\?ﬁa%cmtﬁeg%ﬁ?% in Fig.
1. I g , rised of a netal chosep. f.rom.a group
cont e B Bb i 8 ok SR S i T Per P R By et £

I'ning tungs copper, or a
achieve metal oxide layers, without exposure of surrounding metal structures to the high

oxidation temperatures, used to form reliable, dense metal oxide layers, on local regions of a

metal layer.



~G ~ DES 2004 holes 20. Via holes 20, can expose underlying netal
. interconnect structures, or via holes 20, can be dummy openings,i 3 DEC 200%
termnating at the top surface of an underlying insulator |ayer. A netal

| ayer 3, conprised of either alum num tantalum or copper, shown
schematically in Fig. 2, is next deposited via plasma vapor deposition,
(PVD), procedures, to a thickness between about 3000 to 5000 Angstrons. The
first iteration of this invention is next detailed and descri bed
schematically in Figs. SUMMARXOF THE INVENZZON procedure is performed to

| ocal regions of nmetal layer 3, in an environnment conprised of either NO
NzO, @2, or 03. The | aser ablation procedure results in |ocal heating of

met al | dyarandbjecoof thivaavdntlotd REMAMRER GidIBErL Bfes B f alolgver 3.
The | ocalized heating, created by thgewl asler gp%??’r esu t@ts?pl %ﬁﬁrr%él he{nag’ of

met al1aMY hpaeitof SRl At t rface, .and in the.presence of an
oxXi g%dzi né a i“éntsI dgfg?r‘gg%?%ﬁq pg-B%‘?Sdglr%SC’fvﬁcth, aﬂ%‘%&eﬁx‘q} &Y% portion
of the of nef. l,ayer 3. The |aser ahlation procedure is performed using
ech’ﬁéer“‘*%‘%e %&@“Fé%%??fﬂ e than eurngundipg metah Biterconnect grupturemt t s.  The
tenperature reached, at the surface of netal layer 3, during the |aser

abl ation procedure is between about 1000 to 2000 C, while the surrounding
devi ce rtyiapnthenplieriof thiniverivnad ftayn & highHdleRegicheak] Vg alasesblainat i on
procedure, and therefore renmain at tenperatures below 400 C. Metallic

di epruedire, peafoemed &F lobAIBR] Kegi RS aft Jiérlyﬁ%’?ﬁé' 66k O &1 LASL A1203, .
or CuQz, at a thickness bet V\é/een aboa{1 2007to %g&,&h%satﬁrons%mgﬁég%mfh a

di el ectric constant between about 22 to 35. The thickness of netal |ayer 3,

o as00 TAAgLD Pl iR of wiiivian o By Wb K SPRCipp gD eavaAmDovES i ng

net al t%)g/er .5, ain conprised of either alumnum tantalumor copper, is
nex P88 LrRIeRs fian undesiying me@llaney, ta YVaortIHing lenergies s tthwepresaioe of aB000 t 0
5000 '~. ~' ~~ 2004 Angstrons. This is schematically shown in Fig. 4.

Con¢¥dizingreavirgiroens! i t hogr aphi ¢ and RIE procedures, using Cl2 or SF6, as an
etchant for the netal l|ayers, while either BF3, or CF,/CHF3 is used as an
etchant for the high K layer, are enployed to define netal -oxide - netal,

capaci t G asdordtict k&th aferg N e El 4 secqnd_jteration of
this i nvegti cr)n, f eat S]r]? ?1% for r?gﬁt?%dnyggﬁ]?ﬁgflfegcé%@%{%@ kng‘f/é?n,eE i a use of
wv i e, dn an oxidizing amient, is pext addresses, and

sc hg\rr%jthfdé 3%& ﬁéjﬁ%ﬁﬁ‘ﬁ%&l eziﬁﬁmll-g %Elgﬂgf (_ile%ptr iejlgyer.dorrg mjp¢atiredNeagng of uct ur es

2a, and nefal plug structure 2b, in via holes 20, where via holes 20, were
f or AbHN]eRyIngmastaldquer, igifescabed: i A firsiyteration oftitedhvdntipe initl@es whhelen from a
group that includes titanium tantalum alum num or copper, is deposited

vi adépdBition of ed undeslyifganetall iyt KIOE Ssbsb@icne R a@@Mot@ﬁQ%le&@odjél%p tHORIVOMS. A

phot ol i t hographi c plate 15, conprised of quartz, with a chromum pattern

16, cdpacitdrafusiutdl 3biRAvedINeS Ila%:eir gﬁalﬂﬁl gllocleﬁﬁlg,gre%ﬁ% ggﬁﬁgé P({?Mmrzaﬁé% g fgltg 2 5 e 2? P;/

chrom um cl ear region of phot grap

.def | HeQq] A | | ayer to be.converted_to the desired high K
I ayg‘%%qﬁ%g Iﬁgﬁéggihoggrfdéa{}% %’%Wﬁn%sﬁé@ﬁﬁw&%"‘tg StRIEIEY rTé‘e('ffS%@Iaéion{ ayer 13,
toa W.or to.a |,line, exposure conditions, in an anbient conprised of

eit ﬂfé’Fe‘&Eeao"F‘f@@’,‘e%V‘eaat%*ﬁPE& eRVIfOR{ISRL, flows thelasgr erlated urfasealf theayer 13,
directly underlying opening 24, in photolithographic plate 15. The oxygen
or Bmél,ngﬂm%%hlwr fhreaghng tenfperatureawatedifat fomatibn bf 4 Hensenesgyosdep! i ed by
the W or | line exposure, are sufficient to oxidize a top portion of

ex pregih, mhilaburt@nding kdetal Bhiusturs, BEOMAPIHhARREs Wl T8y &M@M’ﬁéﬂ&s‘esa&o an
energy between about 1 to 100 mllijoules, while the exposute enetgy for

t hendt dxbErfenl BeAEMbEaliTe Rlcifse. A second TreratidR AF this invention features the



between about 1 to 100 mllijoules. The oxygen or ozone flow, in the space
. | ocat ed between the photolithographic plate and the substrate, i3 DEC 2004
mai nt ai ned between about 10 to 1000 sccm The tenperature reached at the
top surface of exposed netal |ayer 13, is between about 250 to 1000 C,
formng high Klayer 18, at a thickness between about 200 to 300 Angstrons,
and reducing the thickness of the portion of netal |ayer 13, |ocated
under]ying high K |ayer 18, to between about 2000 to 4000 Angstroms. The

di elSBBiEstan ofdoralizastregipnhpithe Kndelyirg méal laperptol sithdr UV @i T lherexpofizes. A ZO8,
Taz05, or Cu02, is between about 22 to 35. The result of selectively

f or phatplithagrapkic mate s useB o hltovoohly selegtivetregBnObs tﬁ'@hﬁdierlyﬁigerhetm%/érsto tbe

schematically shown in Fig. 6. Again, as was the case for the Tirs

" orabieand &f tHohi o ! as | i .
i t ersabjeerad €f the i ok I‘Hﬁe”é:&plgﬁfrg&gr@x:ﬂ)ﬁﬁéf h%ﬁ%xﬁff%@?%v%rg&émg@t%%s?gﬁ%ﬁ@g&ﬁ Erg to

the top surface of a neta y restricts t

onl ExA0, Lntai ni ng | ower, .t ratures for the bulk of the
oy 1t s ovifrqﬂ‘i.a%%%%e il Sompanent g she DM gfpagitorgRictyce.can am
tantal,um. alum num or copper, is next deposited, via PVD procedures, to
t hi URAE mﬁ@@%@%ﬁ“ﬁ@@ﬁ?“@%ﬁn to 4500 Angstrons, overlying high K layer
and netal |ayer 13. Photoresist shapes 30, shown schematically in Fig. 7,
are then forned on the regions of netal |ayer 19, for purposes of defining
the metal - oxide - netal, capacitor structure, as well as defining a netal
i nt erconnect struct BREEF DHSSRIPPRI thﬁg using Gz or SF6 as an
etchant for netal |ayer 19, and?PgﬁcgéFgﬁf g%ér ? and using either BF3,
or CF4/CHF3 as an etchant for high K layer 18, are used to create capacitor

structurg 31. conprised of net layer (19, high K [ayer 18, and netal | ayer
o, over Ty dhieet BREOET fiiBrHE ShiaRvgnt e Pesisratbolan trsrforted
schen%tipally_shomn in Fig. 8. The sane R E procedure results in the

def ERPPfsnbitheeferencatoghe siterbed dewingstthatend@de: conpri sed of metal |ayer 19,
7 ,. -. DAD 2004 c and netal layer 13, conmunicating with active device
regi ons, such as underlying netal interconnect structures, (not shown in
the dravifiggd)-8, whichseheahatiphll istrovstdeienal Riyllib Qb8 REY Habd: it rfndbtisis e
structures, photoresist shapes 30, are renoved via plasnma oxygen ashi ng and
car abed tolfBim & RN dieldorRagydrefly IMMOM WG IRI ALY el 13, as wel ! as
overlying netal | ayer 19, can be conprised o tlfanlunl with a titanium
nitride barrier layer, underlying netal |ayer 13, and with another titanium
nitride barrier layer, |located overlying netal layer 19. Wile this

i nvention has been_particul arly shown and described with reference to the
preferred enbodiﬂ@ﬁggRﬂﬁgﬁﬁbfoﬂMEﬁﬂuﬁﬁﬁQUﬂh&EﬁBOﬁHNHﬁ?TShose skilled in
the art that various changes in formand details nmay be nade w t hout
departing fromthe spirit or scope of the invention. What is clained is:

The methods used to form a high K dielectric layer for a metal - oxide - metal, (MOM),

a
8,

capacitor structure, featuring the use of laser ablation, UV or I line exposure procedures,
performed to an underlying metal electrode component of the MOM capacitor structure, in an
dxidizing environment, will now be described in detail. An interlevel dielectric, (ILD), layer 1,
comprised of either silicon oxide, undoped silica glass, (USG), fluorinated silica glass, (FSQG), or
borophosphosilicate glass, is shown schematically in Fig. 1. Metal plug structures 2, comprised of

a metal chosen from a group containing tungsten, copper, or aluminum, are formed in via

4



8 ~ D~~ 2004 A nethod of formng a netal - oxide - netal, capacitor
structure, on a sem conductor substrate, conprising the steps ofi:3 DEC 2004
depositing a first netal |ayer on an underlying dielectric Iayer
perform ng a | aser ablation oxidation procedure at a power of about to 0.1
watts to a top portion of said first netal layer to forma capacitor

di &l ectric layer on a bottomportion of said first netal |ayer, featuring
specific process conditions allow ng a higher tenperature, between about

| 0boles 302(B0hddes 20, Iven exEsh addatyidghaetabiptestsnhad 8traftubd] 6 ik heles 0Bt@h | ayer
when conpared to the tenperature reached at other reg| ons of sal d

s e bt doniycdRhing sl sinkiaiR gk Iuswopgugéde%f%ﬂ%ﬂ&érh&{%xﬂglg&gf?t G AREl, Dot veen

about 100 to 400 Angstrons, be grown on't npera ure top

I d
el ¥ HmFRpE ot et ok, (N PEPRHRY B s eﬁ%ﬁ%%&ﬁn%a 3\ Sisger o
cap . and of said bottomportion of said fi rst

! ,
netdﬁﬁ’o a‘%@&i"‘tp ‘E%“dalr"g‘i’ﬁf écidoémeély @ND) gracadures, ke £ dhickneapbas vear about 309Utoe.
-5000 Angstroms.

The first iteration of this invention is next detailed and described schematically in Figs. 3 - 4.
An in situ, laser procedure is performed to local regions of metal layer 3, in an environment
comprised of either NO, N,O, O,, or O, The laser ablation procedur;.a results in local heating of
metal layer 3, confined to a region near the top surface of metal layer 3. The localized heating,
created by the laser spot, results in melting of metal layer 3, confined at the top surface, and in the
presence of an oxidizing ambient, forms metallic dielectric layer 4, consuming a portion of the of
metal layer 3. The laser ablation procedure is performed using excimer or YAG laser, at a power
between about 0.1 to 10 watts. The temperature reached, at the surface of metal layer 3, during
the laser ablation procedure is between about 1000 to 2000° C, while the surrounding device
fegions are not influenced by the surface heating laser ablation procedure, and therefore remain at
temperatures below 400° C. Metallic dielectric layer, or high K layer 4, is comprised of either
Ta,O;, AL,O,, or Cu0,, at a thickness between about 200 to 400 Angstroms, and with a dielectric
constant between about 22 to 35. The thickness of metal layer 3, after formation of high K
layer 4, is now decreased to between about 2500 to 4500 Angstroms. This is schematically
shown in Fig. 3. An overlying metal layer 5, again comprised of either alurhinum, tantalum or
copper, 1s next deposited vial PVD procedures, to a thickness between about 3000 to 5000

5



2. The nethod of claiml, wherein said first nmetal layer is chosen froma
group that includes, titanium tantalum alumnum or copper, obg 3 BED 2004
pl asma vapor deposition, at a thickness between about 3000 to 5000 _
Angstroms. 3. The nethod of claiml, wherein said oxidation procedure is
performed in an ambient chosen froma group that includes, Oz, 03, NO or
Nz 9 ~l ~~ 2004 4. The nethod of claim1l, wherein said capacitor

dielectric layer is a nmetal oxide |ayer, -chosen froma group that includes,

Ti Chngsteanss, Thiy iEGGhenwticlyGbowb in Higed netdmventafalpimitalithograptes endRERI d
capacitor dielectric layer has a dielectric constant between about 22 to

35. piocediires, mh%oxﬂz &SR] Al amelchaid¥Bf flem&al 15’ye§§%9iﬂ@ RAHE,| GYEF /CEFCEOSG“
froma group t i ncludes alum num tantal um titani um” or copper,

gggﬁéagag %ie?cg%gggﬁ]&‘f@@% laﬁgglp 9 émpqoye%r QGRANY Sdeat Fidfe tnqgetglk gaefascxtgret ween

structure 6, schematically shown in Fig. 4.

A second iteration of this invention, featuring formation of the desired high K layer, via use

of UV or I'line exposure, in an oxidizing ambient, is next addresses, and schematically described

' .in Figs. 5- 8. Fig. 5, shows metal plug structures 2a, and metal plug structure 2b, in via
holes 20, where via holes 20, were formed in interlevel dielectric layer 1. Metal layer 13, chosen
from a group that includes titanium, tantalum, aluminum, or copper, is deposited via PVD
procedures, to a thickness between about 2500 to 4500 Angstroms. A photolithographic
plate 15, comprised of quartz, with a chromium pattern 16, is then situated, overlying metal
layer 13. Opening 24, or the nén— chromium, clear region of photolithographic plate 15, will

subsequently define the region of metal layer 13, to be converted to the desired high K layer. This

is schematically shown in Fig. 5.

Exposure of metal layer 1.3, to a UV or to a I line, exposure conditions, in an ambient
comprised of either O, or O, create high K layer 18, in regions of metal layer 13, directly
underlying opening 24, in photolithographic plate 15. The oxygen or ozone, flowing in space 7,
in combination with the energy supplied by the UV or I line exposure, are sufficient to oxidize a
top portion of exposed metal layer 13. This is accomplished using a UV exposure at an energy

between about 1 to 100 millijoules, while the exposure energy for the I line procedure is also



7. A nethod of fabricating a high dielectric constant, (high K), Layer, for
.a-netal oxide - netal, cgpacitor structure, via localized oxidaf ijoREQf 26
underlying netal layer, using a |l aser ablation procedure, conprising the
steps of: depositing an underlying netal layer; performng said |ocalized
oxi dation procedure to a top portion of said underlying metal [ayer via use
of said |aser ablation procedure in an oxidizing anbient, wherein a top
surface of said underlying netal |ayer reaches a tenperature between about
1000etweeraiBOt Ctol b0 nijlimales. Fhs exygehlontozom MwoGadkY Hacd RS bBGee Hide
formation of said high Klayer, located on a bottomtop portion of said
Undigid ylithGeraptiablat Carethe SRRAS! & AhiRinOY BLLEER Jﬁ%ﬁ@kdgé@@&ﬁﬁé@ d high K

| ayer; and patterning of said overlying netal [ayer, 0 K | ayer,

pat _ overlyrng et of 'sar dhi g
CnciPReHREE AR BE10b hfre ot pnred meLR<? 1o, R Rebvechabare 303paci tor

. Th thod of claim7, wherein said underlying netal |ayer is
(S:Lglgj)g%? gn?o&mg}ggué}? anyer 18, at a thickness between about 200 to 300 Angstroms, and .

reducing the thickness of the portion of metal layer 13, located underlying high K layer 18, to

| between about 2000 to 4000 Angstroms. The dielectric constant of high K layer 18, comprised of
either TiO,, Al,O,, Ta,0;, or Cu0,, is between about 22 to 35. The result of selectively forming
high K layer 18, in only a portion of metal layer 13, is schematically shown in Fig. 6. Again, as
was the case for the first iteration of this invention, the localized exposure of only a portion of the
top surface of a metal layer, restricts the increase in temperature to only the exposed area,

maintaining lower temperatures for the bulk of the device.

An overlying metal layer 19, comprised of either titanium, tantalum, atuminum, or copper,
is next deposited, via PVD procedures, to a thickness between about 2500 to 4500 Aﬁgstroms,
overlying high K layer 18, and metal layer 13. Photoresist shapes 30, shown schematically in
Fig. 7, are fhen formed on the regions of metal layer 19, for purposes of defining the metal - oxide
- metal, capacitor structure, as well as defining a metal interconnect structure. Anisotropic RIE
procedures, using Cl, or SF; as an etchant for metal layer 19, and for metal layer 13, and using
either BF;, or CF,/CHF, as an etchant for high K layer 18, are used to create capacitor
structure 31, comprised of metal layer 19, high K layer 18, and metal layer 13, overlying, and
contacting metal plug structures 2a. This is schematically shown in Fig. 8. ' The same RIE
procedure results in the definition of metal interconnect structure 32, comprised of metal layer 19,

7
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that includes, titanium tantalum alum num or copper, obtained via pl asma

- vapor deposition, at a thickness between about 3000 to 5000 Angsi 50 p‘g

The nethod of claim 7, wherein said | aser ablation procedure is per orne

at a power between about 1 to 10 watts. 10. The nethod of claim?7, wherein
sai Q OXI di zing anbient is chosen froma group that includes, QZ, 03 NO, or

- NzO. 1. The nmethod of claim7, wherein said high Klayer is a netal oxide

| ayer cha? {Ageoma grouyp that includes, Ti Oz, Ta205, MO03, or CuQz, at a

t hi éﬂﬂ&% ??é’? SORBRIcalingWith aghe dﬁvgstreg;m S, as Tnderdypridwagiadf claim 7,

wherein said high Klayer has a dielectric constant between about 22 to 35.

13. intprsopgachstiotiires; Kmotrsh@wn Vmﬂfeeimmﬁgs)dwgmﬂﬂ@gbtﬁ%gg 7h. am erl d%ﬁﬁlHB sen
froma group that includes alum num tantalum titanium or

| obt af tede stttk PiBLoYARP ShapeL30, 2200%hoved via plasma oxygen ashing and careful wet

cleans. If desired underlying metal layer 13, as well as overlying metal layer 19, can be comprised
of titanium, with a titanium nitride barrier layer, underlying metal layer 13, and with another

titanium nitride barrier layer, located overlying metal layer 19.

While this invention has been particularly shown and described with reference to the

preferred embodiments thereof, it will be understood by those skilled in the art that various

changes in form and details may be made without departing from the spirit or scope of the

invention,

What is claimed is:



- deposition procedures, at a thickness between about 2500 to 4500 Angstrons.
" 14. The nethod of claim7, wherein said netal - oxide - netal, c‘a@aéE@oEﬂ{]lg
structure is patterned via an anisotropic R E procedure, using ClZ or SF6,
as an etchant for said overlying netal |ayer, and for said underlying netal
| ayer, while either BF3, or CF4/ CHF3 is used as an etchant for said high K
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temperature, between about 1000 to 2000° C to be reached at the top surface of said
first metal layer when compared to the temperature reached at other regions of said
semiconductor substrate aliowing said capacitor dielectric layer, between about 100 to
400 Angstroms, to be grown on the higher temperature top surface of said first metal
layer;
depositing a second metal layer on said capacitor dielectric layer; and
patterning of said second metal layer, of said capacitor dielectric layer, and of said

bottom portion of said first metal layer, to form said metal - oxide - metal, capacitor

structure.

2. The method of claim 1, wherein said first metal layer is chosen from a group that
includes, titanium, tantalum, aluminum, or copper, obtained via plasma vapor

deposition, at a thickness between about 3000 to 5000 Angstroms.

3. The method of claim 1, wherein said oxidation procedure is performed in an ambient

chosen from a group that includes, O,, O3, NO, or N>O.
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4. The method of claim 1, wherein said capacitor dielectric layer is a metal oxide

layer, chosen from a group that includes, TiO,, Ta;Os, Al,O3, or CuQO,.

5. The method of claim I, wherein said capacitor dielectric layer has a dielectric

constant between about 22 to 35.

6. The method of claim 1, wherein said second metal layer is chosen from a group that
includes aluminum, tantalum, titanium, or copper, obtained via plasma vapor deposition

procedures, at a thickness between about 2500 to 4500 Angstroms.

7. A method of fabricating a high dielectric constant, (high K), layer, for a metal -
oxide - metal, capacitor structure, via localized oxidation of an underlying metal layer,
using a laser ablation procedure, comprising the steps of:

depositing an underlying metal layer;

performing said localized oxidation procedure to a top portion of said underlying
rﬁetal layer via use of said laser ablation procedure in an oxidizing
ambient, wherein a top surface of said underlying metal layer reaches a temperature
between about 1000 to 2000° C during said laser ablation procedure, resulting in the
formation of said high K layer, located_on a bottom top portion of said underlying
metal Jayer;

depositing an overlying metal layer on said high K layer; and

patterning of said overlying metal layer, of said high K layer, and of unoxidized, said

10
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10%.& () -\ 1088:&nt bé%@%ﬁlic( ﬂn‘derl;igg metal layer, to form said metal - oxide - metal,

capacitor structure.

8. The method of claim 7, wherein said underlying metal layer is chosen from a group
that includes, titanium, tantalum, aluminum, or copper, obtained via plasma vapor

deposition, at a thickness between about 3000 to 5000 Angstroms.

9. The method of claim 7, wherein said laser ablation procedure is performed at a

power between about | to 10 watts.

10. The method of claim 7, wherein said oxidizing ambient is chosen from a group that

includes, O, O3, NO, or N,0.

1. The method of claim 7, wherein said high K layer is a metal oxide layer, chosen

from a group that includes, TiO», Ta;0s, Al>0s, or CuO,, at a thickness between about

100 to 400 Angstroms.

12. The method of claim 7, wherein said high K layer has a dielectric constant between

about 22 to 35.

13. The method of claim 7, wherein said overlying metal layer is chosen from a group

that includes aluminum, tantajum, titanium, or copper, obtained via plasma vapor

i1
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14. The method of claim 7, wherein said metal - oxide - metal, capacitor structure is
patterned via an anisotropic RIE procedure, using Ci; or SFg, as an etchant for said
overlying metal layer, and for said underlying metal layer, while either BF3, or

CF4/ CHF; is used as an etchant for said high K layer.



