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METHOD FOR FORM NG NOBLE METAL OXI DES AND STRUCTURES
FORMED THEREOF e Field of the Invention
*The spresent invention generally felates to a nethod for form ng noble netal
oxides and structures fornmed thereof; nore particularly, it relates to a
met hod for forming noble metal oxides- By exposing a nobl e A&t 86046463 f ace to
an oxygen containing plasnma energy source or ion beam thereby formng a
surface | ayer of noble netal oxide such that inproved adhesi on and

i nterface pr ties are _achieved with a subsequently_ deposited |ayer.
Backgr ound OBRgﬁeAﬁﬂ%ﬁl fhaft In the devip t25f IQ{GSI
nmenory devi ces, and specifically for those memiNAEWHS) G dB/$K/mced by
sub-hal f-m cron technol ogy, device sizes are continually being reduced in
order to mnimze the chip real estate used. One of the nore recently

devel oped fabrication nmethods for achieving such a goal in dynam c random
access nehory (DRAM) devices incorporates building capacitors with a stack
capacitor geometry. In a stack capacifyfraepbricated for a DRAM device, a
hi gh-permttivity (or high-epsilon) material is frequently used, as the
dielectric insulator for the capacitor structure for its desirable high

dielectric constant, Simlar . structures, i ncorpgqrat | Jerroel ectrjc
materials can al soLLBea (PEOCFSs _JOT ﬁﬁp%’ﬂﬂg J&%ﬁ?’@ﬁmﬁlaﬂ%é&l g‘k@“‘éu’é‘h as
NVRAM qwt¢memw ofEﬂraﬁﬂﬁ&ﬁﬂﬁ?cmhﬂmfQEeﬂﬁkH RSP Starfif® " dopRl | ON

processes fo e DRAM capacitors, _

2 hi gh- epsipoundsreandr thel ¢meth)abrylic ésteri formedr anet separated affiby ¢iBdHation ead

| ant hanum ti t gnat.e (PLT ead zirconiumtitanate (PZT), bismuth titanate
and ot her t)ﬂﬂgsaa?"“é@r m{ éo'gﬁ'é'fﬂgaf’ﬂf eﬁ’&f"’eﬁ_&ﬁ@‘mﬁaé@g B@E?fnu?_ Peted in
such struct Ysegeparated off and either thtNBotisie proditdfis %Pg”%' #ich '

general ly requi res .base el ectrodes nade of "noble neta er to
m ni m ze t heoligomeric Gheth)aceylicaacil and| the aynesteisy presentain ctheabotiomhi ch

woul d ot herw se | ower. t he overall capagitance, of .the structure bl e
metal s such L}ggarprdlsg&m%[ aﬂu‘,’le\fﬁ?&égmm% ’Br&“t?@f"‘i‘ﬁle ebAtddat e

el ectrod istd diffedént"BOR" '%?m@ ! ﬁgﬁﬂ N 'ggmea@&go

mat eri al g g?ggl s?n theiI%t desi ?1(:1 I erﬁfgﬂbﬂgon ug{ g‘tﬁlg'e%gnﬂgbt hei r resiﬂ‘set ance to
oxi dati on dixsti rsgparatedb by qdistitlativap doom i the bottoms product,a thie edistitiate cis
insulator. O, the vatious nobl al .. materials, . Pt a lr ar 0oqd

exanpl es foﬁdﬂgﬁe%ag'%oBﬁWa m%ﬁéﬂylhﬁdﬁ& ﬁvﬁﬁﬁwﬁ&& gb?’érﬁ?e"g'ﬁaerved in
deposi ting FempéraMiv irﬁ_‘thé’p?r&ké_iﬁb” of %idméa‘iﬂys’tﬁ Giffck® foni NIfRmRe Ot her
substrates i1s the-difficulty in nmaintaining the correct oxygen

st oi chi onet (mefhacrylic @eidovskite material. Loss of oxygen, fromeither the
bul k of the high permttivity material, or froman interfacial surface

| ayer at the dielectric/electrode interface can result in a nunber of

probl ems. For exanpl e, oxygen-poor phases of these high permttivity
materials tend to have |ower dielectric constants. |In addition, oxygen
vacancies in the dielectric can | ead to undesirably higher | eakage
currents, either by making the dielectric nore conductive, or by |owering
the barrier height for carrier injection fromthe el ectrode at the

el ectrode/dielectric interface. Defects due to oxygen vacancies can also
oscillate in response to applied fields and contribute to ac | osses. .
Wil e the excell ent oxidation resistance of nost noble netal materials is
typically . 3

regarded as a desirable characteristic in an electrode, it nmay be a

di sadvantage in cases where the presence of a noble netal oxide may be
useful in pronmoting surface adhesion. Surface |ayers of noble netal oxides.
are useful in adhesion pronotion when preparing oxygen-rich noble

metal /dielectric interfaces that are desirable in electronic devices
containing high-permttivity materials. o Figure 1 is an
illustration of a conventional DRAM capacitor structure which m ght be

i ncorporated into a sem conductor nenory device such as that shown, for
exanple, in Serial No. 08/ 866, 460(Case Y(996-080) by C. Cabral, Jr. et al
a } . 459 (Case Y0996-176) by AL Gill et al, both

filed M ) assigned to the I BM Corporation. Capacitqor 10 is
bulgS Hggh&;ﬂ&%hggged silicon substrate on top of an oxide insulating
Iayej mnﬁwmi-con contact plug 16. It is constructed by first-

depodi formng a bottom electrode 20 froma noble netal such
as Pt, Pd, Ir, Ag, Au, Ru, Pd, Gs and Rh. A high dielectric
constant.material, i.e., a high-epsilon material such as bariumstrontium-
titanate or lead | anthanum titanate is then deposited Yo cover the bottom -
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