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15 by a non-conducting dielectric region. The dielectric region is preferably
comprised of one or more materials preferably having a high dielectric
constant and low leakage current characteristics. Example materials
include silicon compounds, such as SiO,, and Si;N,. Si;N, is typically
preferred due to its higher dielectric constant than SiO,.

20 Numerous capacitor dielectric materials have been and are being
developed in an effort to meet the increasing stringent requirements
associated with the production of smaller and smaller capacitor devices
used in higher density integrated circuitry. Most of these materials do,
however, add increased process complexity or cost over utilization of

25 conventional SiO, and Si;N, capacitor dielectric materials.

One dielectric region in use today includes a composite of silicon
oxide and silicon nitride layers. Specifically, a first capacitor electrode is
formed to have a silicon oxide comprising layer, typically silicon dioxide,
of 6 to 10 Angstroms thereover. Such might be formed by deposition, or

30 more typically by ambient or native oxide formation due to oxidation of the
first electrode material (for example conductively doped polysilicon) when
exposed to clean room ambient atmosphere. Thereafter, a silicon nitride
layer is typically deposited by low pressure chemical vapor deposition.

This can, however, undesirably produce very small pinholes in the silicon
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15 Disclosure of the Invention

The invention includes methods of forming capacitors and methods
of forming capacitor dielectric layers. In one implementation, a method
of forming a capacitor dielectric layer includes forming a silicon nitride
comprising layer over a substrate. The substrate with silicon nitride

20 comprising layer is provided within a chamber. An oxygen comprising
plasma is generated remote from the chamber. The remote plasma
generated oxygen is fed to the substrate within the chamber at a
substrate tempefature of no greater than 750°C effective to form a silicon
oxide comprising layer over the silicon nitride comprising layer.

25 In one implementation, a method of forming a capacitor includes
forming first capacitor electrode material comprising silicon over a
semiconductor substrate. A silicon nitride comprising layer is formed over
the first capacitor electrode material. The silicon nitride comprising layer
has pinholes formed therein. The semiconductor substrate with silicon

3 nitride comprising layer is provided within a chamber. An oxygen
comprising plasma is generated remote from the chamber. The remote
plasma generated oxygen is fed to the semiconductor substrate within the
chamber at a substrate temperature of no greater than 550°C and for no

longer than 30 seconds effective to form a silicon oxide comprising layer
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aspect of the Fiyedtisan wewmfdﬂteatFegi gewaf@n fragniant atefepeessgmSieR 10.

Such conprises a bul k ernocr\X’staI I# ne 5| licon substrate 12. In the
subsequent to that shown by

Fig. 4 is a view of the Fig. 3 wafer fragment at a processing step

15 subsequent to that shown by Fig. 3.

Best Modes for Carrying Out the Invention and Disclosure of Invention

This disclosure of the invention- is. submitted in furtherance of the

constitutional purposes of the U.S. Patent Laws "to promote the progress
20 of science and useful arts" (Article 1, Section 8).

Referring ihitially to Fig. 1, a wafer fragment in process in
accordance with a metHod of forming a capacitor in accordance with an
aspect of the invention is indicated generally with reference numeral 10.
Such comprises a bulk monocrystalline silicon substrate 12. In the

25 context of this document, the term "semiconductor substrate” or
"semiconductive substrate" is defined to mean any construction comprising
semiconductive material, including, but not limited to, bulk semiconductive
materials such as a semiconductive wafer (either alone or in assemblies
compris’ing other materials thereon), and semiconductive material layers

30 (either alone or in assemblies comprising other materials). The term
"substrate” refers to any supporting structure, including, but not limited to,
the semiconductive substrates described above. Also in the context of
this document, the term "layer" includes both the plural and the singular

unless otherwise indicated. An insulative layer 14, for example doped or
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;5 oxidizable substrate. Typical thickness for layer 18 is less than or equal”
to 15 Angstroms. Layer 18 preferably consists essentially of silicon
dioxide.

A silicon nitride comprising layer 20 is formed over first capacitor
electrode material 16 and in the illustrated preferred embodiment is formed

50 on first or inner silicon oxide comprising layer 18. An exemplary
thickness is from 30 Angstroms to 80 Angstroms. In but one
embodiment, silicon nitride comprising layer 20 is formed to have a
plurality of pinholes 22 formed therein. Such are shown in exaggerated
width/size in the figures for clarity. In the illustrated embodimen’g, at least

25 some pinholes extend completely through layer 20 to silicon oxide
comprising layer 18. Silicon nitride comprising layer 20 might be
deposited by any existing or yet-to-be developed technique, with chemical
vapor deposition or plasma enhanced chemical vapor deposition being but
examples. One exemplary process whereby a silicon nitride layer 20 is

30 deposited by chemical vapor deposition includes NH, at 300 sccm,
dichlorosilane at 100 sccm, 750 mTorr, 600°C, and 60 minutes of
processing.

Referring to Fig. 2, semiconductor substrate 10 with silicon nitride

comprising layer 20 is proVided within a processing chamber 60. The
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di agr ammel |c ovvn an d upstream of processing chanber 60. Any
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yener at Piﬁﬂﬁiﬁhg ST S e L T VS b A AR Bt
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avai | abl e | m ngt on, MA. Fig. 2 depicts a suitable oxygen
gas feed eerdotan plaﬁma genemaéyydo2o the diagrammatic renote plasma generator

62. An oxygen g E)'x%gﬂ péoarﬁg?l5|ﬁggeﬂ1§5%§d is eI rbied remote: from

;5 chamber 60, for example in generator 62. The remote plasma generated
oxygen is then fed to the semiconductor substrate within chamber 60, with
the substrate temperature being no greater than 750°C, effective to form
a silicon oxide comprising layer 24 (Fig. 3) over, preferably "on" as
vshown, silicon nitride comprising layer 20, and effective to fill pinholes 22

20 with silicon oxide. More preferably, the substrate temperature during the
feeding is maintained at no greater than 550°C, and even more preferably
no greater than 500°C. Further preferably, the feeding is for no longer
than 1 minute, with a feeding of less than or equal to 30 seconds being
more preferred, and a feeding of less than or equal to 15 seconds being

25 most preferred. In the most preferred embodiment, layers 18, 20 and 24 ‘
constitute a dielectric region 27 of the capacitor being formed, with such
dielectric region consisting essentially of. an ONO composite which consists
essentially of such silicon oxide comprising-silicon nitride comprising-silicon
oxide comprising layers.

30 The oxygen comprising plasma is preferably derived, at least in part,
from a gas selected from the group consisting of O,, O, N,O, (with "x"
and "y" being greater than zero) and mixtures thereof. Further as shown
in the Fig. 2 embodiment, the oxygen comprising plasma is preferably

generated, at least in part, from a suitable inert gas in addition to an
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1019 Oh S 404 AoV Weyefh, BRulielhg, e il Rrosg bdaram the
prefergbl withaad andt 1eog §<§cnﬁh§f N,. Pressure within the remote plasma unit *
was maintained at approximately 2.9 Torr with microwave power provided
at 2000 Watts. Temperature of the wafer was 650°C, with pressure
maintained at 2.9 Torr. By way of example only, and with respect to the
above-identified reduction-to-practice equipment, pressure is preferably

20 maintained within the system at from 1 to 8 Torr, power supplied to the
remote plasma generator at from 500 Watts to 3000 Watts, and
temperature maintained within the system at from 500°C to 750°C.
Preferred flow ranges for each of O, and N, are from 0.5 sim to 5 sim.
.Temperatures as low as 350°C might be used with other equipment.

25 The above-described preferred embodiments, in the fabrication of a
capacitor dielectric region such as region 27, reduces the thermal
exposure as compared to the prior art, in the most preferred embodiment,
from  in excess of 750°C to less than 550°C, and further with the
preferred embodiment reducing the exposure time even at the reduced

30 temperature to well less than 1 minute. Properties of the capacitor
dielectric region formed as described above appear comparable to ONO
layers produced by prior art methods. For example, exposure of the
dielectric region nitride to a remote oxygen plasma at 2000 Watts for 10

" seconds resulted in a capacitor dielectric region having capacitance and
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15 specific features shown and described, since the means herein disclosed :
comprise preferred forms of pUtting the invention into effect. The
invention is, therefore, claimed .in any of its forms or modifications within
the proper scope df the appended claims appropriately interpreted in
accordance with the doctrine of equivalents.

20



5 Referring to Fig. 4, and after the feeding, a second capacitor electrode
material 40 is forned over silicon oxide conprising |layer 24. 1In the
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is not limtedto the speci f1 atures shown and described, since the
means her ei n dicseling efirstc @mpaciter peletoded matarial obvput ai sgMieeNdusieht i on
into effect. The invention is, therefore, clained in any of its fornms or
nodi fi éatSWHratBihin the proper scope of the appended clainms appropriately

interpreted, i oxd hinhqd h a9 S VEHee first adffor
03/ 049159 PCT/@éB@ﬁ@Séngésnvc\’P_%ﬁdl\)éB &iﬂgﬁﬁ{eﬂ:og?%? forrm' ng a cao;)dabci tor

conpri si nglecfrodei natériakt capacitor el ectrode naterial over-a sem conductor

capaci tor el cbraBshtRLrPEIco B GEHGTRIE BUAPSIRMA B chBfrnhs, .,

silicon njas,érqmtmﬁngr&ﬁé,ﬂger;l ayer within a chanber; 10 generating an oxygen
conprising plasma renote fromthe chanber; feeding thﬁ' renote plasma
gener aed oxygganeratirg: agepxygend oemprising plasmaeramels frophihe €t a

oxi de. compr i o1 RGO SolOIER RS et add PyBeht) I sefikanduact 1 o
substrate within the chamber at a substrate temperature of no greater .
than 750°C effective to form a silicon oxide comprising layer over the
silicon nitride comprising layer; and
15 after the feeding, forming second capacitor electrode material over

the silicon oxide comprising layer. : r

2. The method of claim 1 wherein the substrate temperature
during the feeding is no greater than 550°C.

20
3. The method of claim 1 wherein the substrate temperature

during the feeding is no greater than 500°C.

4. - The method of claim 1 wherein the chamber comprises a

25 rapid thermal processing chamber.

5. The method of claim 1 wherein the feeding is for no longer

" than 1 minute.

30 6. The method of claim 1 wherein the feeding is for no longer

than 30 seconds.



15 after the feeding, form ng second capacitor electrode material over the
silicon oxide conprising layer. 2. The nethod of claim1l wherein the
substrat ewDenpenat ure during the feeding is no greater tran/ 1550882320 3.
The method of claim1 wherein the subs®ate tenperature during the feeding
IS no greater than 500C. 4. The nethod of claim 1l wherein the chanber

conprises a 2p rapifet hitAed ¢ elR@asi ngherginbthe féedimbeisnfdrhod lohgerai m 1
wherein the feeding is for no longer than 1 mnute. 30 6. The method of
claim1 vithaneilh seeomdsding is for no longer than 30 seconds. WD 03/049159
PCT/ US02/ 38233 9 7. The nmethod of claim| wherein the feeding is for no

| onger than 15 seconds. 8. The nethod of claim1l wherein the chanber is
essentially 5gvoi dTek hmysthodeof dikainngl tWwhefeirdthey.chumbidre isreaseatiefly cl ai m
1 wherein the oxygen conprising plasma is at least in part derived froma
gas selsecyeid .ofd\vidm@e@;@umg:éﬁ%%ifgfﬂﬂw@- of 02, 03, NyOx, and nixtures
thereof. 10 10. The nethod of claim9 wherein the oxygen conprising plasm
is at least in part generated froman inert gas. 11. The nmethod of claim1l
wherein the oxggen Thwpmiethogd ol daima 1 Wherainathe exygen sopwrising:piasgaas r om!

02 and N2, 12. The, nethod, of c¢laim 1l wherein the_ox n r.Sj .pl asma
is at |ealstat depsk in M\%'Vﬁaoﬁpmé dAd soﬁlep{?&g{rogxgﬁgf&&%aﬁhﬁg?lﬁéo 13.
The net ho chai ej _conprising plasma is at least in
part deri\g/fegj?rdgi‘ﬁ ﬁz%’xg’%ﬁaat'ﬂﬁ‘@g% Qpé%%@gf Ar and He, the

10
10. The method of claim 9 wherein the oxygen comprising plasma

is at least in part generated from an inert gas.

11. The method of claim 1 wherein the oxygen comprising plasma-

15 is at least in part derived from O, and N.,.

12. The method of claim 1 wherein the oxygen comprising plasma
is ‘at least in part derived from N,O and at least one of Ar and He..

20 13. The method of claim 1 wherein the oxygen comprising plasma
is at least in part derived from N,O and at least one of Ar and He, the
feeding being void of feeding of N, but for N, produced from dissociation

of N,O in the remote generated plasma.

25 14. A method of forming a capacitor comprising:
forming first capacitor electrode material over a semiconductor
substrate;
forming a silicon nitride comprising layer over the first capacitor
electrode material;
30 providing the semiconductor substrate with silicon nitride comprising
layer within a chamber;
generating an oxygen comprising plasma remote from the chamber;
feeding the remote plasma generated oxygen to the semiconductor

substrate within the chamber at a substrate temperature of no greater



feedi ng being void of feeding of N2 but for N2 produced from di ssoci ation
of N20 in the renpote generated plasma. 25 14. A nethod of formng a
capaci t orwomnpu#d1s¢ ng: formng first capacitor el ectrode neCenisat/3g2er a
senm conductor substrate; formng a si1t@con nitride conprising |ayer over
the first capacitor electrode material; 30 providing the sem conductor

subst r at ethaint B5BPCI &9 TBF trid engesmMibrains B0gsedandy effiective te folmnbesilicon
generating an oxygen conprising plasma rempte fromthe chanber:  feeding

the renot exigpacompgising dayel ex§igéhe 1sHiqone NHHRLERIMREEEY I%\{%'S{apgt e'within

t he chanber at tfat e . f 4 i
PCT/ US02/ 382332 Sﬁqﬁﬁaﬁ% o "?%r e(ra?gq'ldo%88?&?%%‘63&0%3%3%%;’2? fective to

form a sitHeceNicopxbelielec copiprisimy laygrer over the silicon nitride conprising
| ayer; and after the feeding, form ng second capacitor electrode materi al
over the silicon oxide conprising layer. 5 15. The nmethod of claim 14

wherein the subsgtra t%‘%’(‘ﬁ t i1 quhérein epdl BObsHFaRkO témparaturé han
500C. 16. The If?nget hogﬂgf C asb% %Ze%lﬁl?rrher corrprli sing formng a gi licon 1lo

oxi de congufisg e &getingvier nohgrebtersthaoa 88’ Cor el ectrode material prior
"to formng the silicon nitride conprising |ayer, the capacitor being
formed to have a dielectric region consisting essentially of an ONO

conposite congpsti fHeCHRAAbHAGE ¥ldih 321 firfidr 66MpPisirts f@ﬂmngi ai sificbayer
and said silicon nitride conprising layer. 15 17. The nethod of claim 14
wher ei m t beideeedimpyising flayen®vesriher first teapapitos celeptiode 1materniad pEPhdR of

clal m 14 %r%iﬁignthtehgilfégﬁnﬁﬁrridé Sco%?ﬁr%]ﬁballak/gr, the capacitor being formed:to
have a dielectric region consisting essentially of an ONO composite
consisting essentially of said silicon oxide comprising layer and said silicon
nitride comprising layer. '
15 ‘
17. The method of claim 14 wherein the feeding is for no longer

than 15 seconds.

18. The method of claim 14 wherein the chamber is essentially

20 void of hydrogen during the feeding.

19. The method of claim 14 wherein the oxygen comprising
plasma is at Iéast in part derived from a gas selected from the groub
consis'ting'of 0,, O, N,O,, and mixtures thereof.

25
20. The method of claim 19 wherein the oxygen compfising

plasma is at least in part generated from an inert gas.

21. The method of claim 14 wherein the oxygen comprising

30 plasma is at least in part derived from O, and N,.

22. The method of claim 14 wherein the oxygen comprising
plasma is at least in part derived from N,O and at least one of Ar

and He.



20 voi d of hydrogen during the feeding. 19. The nmethod of claim 14 wherein
t he oxygen conprising plasma is at least in part derived froma gas

sel ect ed Wopmai#h189 group consisting of 02, 03, NyOX, and ®CItusomss2sher eof .
25 20. The method of claim 19 wherein 1fe oxygen conprising plasm is at
| east in part generated froman inert gas. 21. The nethod of claim 14

wherein the oxpgen owepringithed 8P qhmsna4i wiadreireatite | oxygent cbenprsidgf rom
02 and N2. 22. The nethod of claim 14 vvherer\\} Elet he oxygen conprhsi ag pl asma
is at | eadtasmapigr at deast iy parbderygdakamaNQ fd Ghdeast ane ghfirandyp

03/ 049159 PCT {15021 48233,k o If'SehoRs A, Bt Rl A YBRSAIchd oy gen

conprising 'plasma | n part rived® from N2 d at | east one of
Ar and Helisgdedaticredifnly,Oeimntheraehodé derestater qfladthabut for N2 produced

from dissociation of N20 in the renote generated plasnma. 5 24. A nethod of
form ng’a capacitor conprising: fornmng first capacitor electrode materi al

compri sing silixon gyehethod B BRAAGIC hOEa AR BbMiprisfigli ng a sil i con

nitride conprising layer over the first capacitor "1lo el ectrode naterial,

t he silicon ni forrdimge finglr capagitoragtactrosiepmatiengl piamptlising siieamdoveaieBei n;
provi di ng the seni conduct or ,substrate with silicon 'nitride conprisjng

| ayer wit t‘ﬁeﬁ“ﬁoewﬁﬁtﬂ SURRIAFPat i ng an oxygen conprising pl asma renote from

the chanber; ¥§rrhRRAiNGilidth NatRiee ddhfsiEing eRBieit Bde0xgefirst Ochpacitor
sem conductor substrate within the chanber at 'a substrate tenperature of

no gr eat erelectrede 5BaEr@ldthesilieon vivide comprisiogslayehEeneprisieg RiBhelest or m a
sili CoN " formed therein; . ‘ :
providing the semiconductor substrate with silicon nitride comprising
layer within a chamber;
generating an oxygen comprising plasma remote from the chamber;
15 feeding the remote plasma generated oxygen to the semiconductor
substrate within the chamber at a substrate temperature of no greater
than 550°C and for no longer than 30 seconds effective to form a silicon
oxide comprising layer over the silicon nitride comprising layer iand
effective to fill said pinholes with silicon oxide, the chamber being
20 essentially void of hydrogen during the feeding; and
after the feeding, forming second capacitor electrode material over

the silicon oxide comprising layer.

25. The method of claim 24 wherein the substrate temperature

25 during the feeding is no greater than 500°C.

26. The method of claim 24 further comprising forming a silicon
oxide comprising layer over the first capacitor electrode material prior to
forming the silicon nitride comprising layer, the capacitor being formed to

30 have a dielectric region consisting essentially of an ONO composite
consisting essentially of said silicon oxide comprising layer and said silicon

nitride comprising layer.



oxi de conprising |layer over the silicon nitride conprising |ayer and
effective to fill said pinholes with silicon oxide, the chanber being 20
essent i alwg msoidsof hydrogen during the feeding; and afterPCrhisot/asas ng,
form ng second capacitor electrode mat842 al over the silicon oxide
conprising layer. 25. The nethod of claim 24 wherein the substrate
temperature 227duriTie hhethiodedt rtims 24owpeasihethet feadib§UE. foPGro Tdregeret hod
of claim24 further conprising formng a silicon oxide conprising |ayer
over the fthaRt1%H9LENE8r el ectrode material prior to forming the silicon
nitride conprising |layer, the capacitor being forned to 30 have a
dielectric region consisting essentially of an ONO conposite consisting
essential |y of 28i d ®id i omthodi dé clairpr 24i nghérajrer thendoxygan stampuaing
nitride conprising layer, WO 03/Q4915 CT/ UsQ2/ 38233, 1 27. .. The net hod of
claim2% BN’ r?éa%@éai'ﬂgp?g 88?"’?\ fF‘BWg@r gash 5f %eéefég'ﬁ'dghe FHOUPhe

met hod of & §¥§ﬁ‘n oMI8r ebn NI© OXMECHIEAREY itjére®f 5 plasma is at least in
part derived froma gas séledt&d fromthe group consisting of 02, 03,

NyOX, and m xtures thereof. 29. The nmethod of claim 28 wherein the oxygen
conprising pl i.s at | east | art nerated fro | her . 10 30.
The net hod of ﬁm% V\mﬁ?@?ﬂ Pﬁe&S‘ngﬁ S%ﬁ%rﬁqgi Hbéng%#h %osrﬂéﬁmln ast in
part deri vygsshaom QR 1aast W pakt gEneraethfdnefarcliném gas.wherein the oxygen
conprising 15 plasma is at least in part derived fromN20 and at | east one

of Ar Iland He.r 32. The net hod of claim 24 wherein the oxygen conprising

pl asma is at | t i a i ved M2 At a fai and

He, the feedi ngghgei nQ"G\E/)ontgﬁaf\énglfﬁgrﬂo?xNgNﬁg%ﬁoFA%Za%)(%é(]ﬁcgédnéng]%O
plasma is at least in part derived from O, and N.. E !

31. The method of claim 24 wherein the oxygen comprising r

15 plasma is at least in part derived from N,O and at least one of Ar
and He.

32. " The method of claim 24 wherein the oxygen comprising
plasma is at least in part derived from N,O and at least one of Ar
20 and He, the feeding being void of feeding of N, but for N, produced from

dissociation of N,O in the remote generated plasma.

33. A method of forming a capacitor dielectric layer, comprising:
forming a silicon nitride comprising layer over a substrate;
25 providing the substrate with silicon nitride comprising layer within a
chamber;
generating an oxygen comprising plasma remote from the chamber;,
and
feeding the remote plasma generated oxygen to the substrate within
30 the chamber at a substrate temperature of no greater than 750°C effective
to form a silicon oxide comprising layer over the silicon nitride comprising

layer.



di ssociation of N20 in the renote generated plasma. 33. A nethod of form ng
a capacitor dielectric layer, conprising: formng a silicon nitride

conpri si gyoloaperisover a substrate; 25 providing the subst paraset/sd23%i | i con
nitride conprising layer within a chatder; generating an oxygen conprising
pl asma renote fromthe chanber; and feeding the renote plasnma generated
oxygen to the 4hst ritie miethod of36lairhe38hainieesinathe@ charmbentoenpigss & ur e
of no greater than 750C effectiye to forma silicon oxide conprising |ayer
over the JAPIkEEINRl PERCSSSIRG iBMPET ayer . WO 03/ 049159 PCT/ US02/ 38233 13
34. The nethod of claim 33 wherein the chanber conprises a rapid thernmal
processi ng chanber. 35. The nethod of claim 33 wherein the substrate
tenperature 5 3furi nbhe hmethledli ofg cladmnd3gwherein thensBsiiate 3@mp@ratuwiet hod

of claim33 wherein the substrate tenpera during the feeding is no
gr eat er 5t HAKINo&fee r}fﬁ g 1S %?%@5%?”&%@%83 wherein the feeding is for

no longer than 1 mnute. 38. The nethod of claim 33 wherein the feeding is
for no longer than 30 seconds. 75 39. The nethod of claim 33 wherein the

feeding is for 3 | ohyermetivech afscladmoddswheqein the swhsitmieoterapenatyies
wherein the chanber. i 5. essentiall o} hydr ogen during the feeding.
41. The rre‘ﬁf{m g?e cfﬁﬁﬁlﬂ%is \M?elgé?%te{ﬁgaﬁx‘f-}g%f\&'conpri sing plasma is at
| east in part derived froma gas selected fromthe group consisting of 02,
03, NyOX, and nm xtures thereof. ) ) o

10 37. The method of claim 33 wherein the feeding is for no longer

than 1 minute.

38. The method of claim 33 wherein the feeding is for no longer
than 30 seconds.
15
39. The method of claim 33 wherein the feeding is for no longer

than 15 seconds. .

40. The method of claim 33 wherein the chamber is essentially

20 void of hydrogen during the feeding.

41. The method of claim 33 wherein the oxygen comprising
plasma is at least in part derived from a gas selected from the group
consisting of O,, O, N,O,, and mixtures thereof.

25
42. The method of claim 41 wherein the oxygen comprising

plasma is at least in part generated from an inert gas.

43. The method of claim 33 wherein the oxygen comprising

30 plasma is at least in part derived from O, and N.,.

44. The method of claim 33 wherein the oxygen comprising
plasma is at least in part derived from N,O and at least one of Ar

and He.



25 42. The method of claim41l wherein the oxygen conprising plasma is at
| east in part generated froman inert gas. 43. The nethod of claim 33
wherei n tWe 0dxygen conprising. 30 plasna is at | east in pamrtusdsss29ed from
02 and N2 44. The nethod of claim 33 widrein the oxygen conprising plasnma
is at least in part derived fromN20 and at | east one of Ar and He. WO
03/ 049159 PCT/ U¥)2/ 38¥83mkthod5 of Thleime33odvioérein athne 38xydear ecomptisingxygen
conprising plasnma is at |east in part derive rom N2 nd,at | east, one of
Ar  and HePlapR@ figedt AgagkilAgPash é‘eélﬁ’emdeg'&rﬂgﬂ@é ﬂ@dbl?g %ﬁStl\@n%r aﬁ&red
from di Ssafl fid AeClediifly! BeihBvdig B ReailPIoA NS bt 387N, Profiiced Frofet hod
of claim urt her corrpr95| ng~formng a silicon® oxide c,gorrprl sing | ayer
over the fdissdciatipmoift bi,Oelredhe osnotet genatatedi plastm@. forning the silicon
nitride conprising |ayer, the capacitor being forned to have a dielectric
region éonsisting essentially of an ONO conposite to consisting essentially
f’f sai d silicom@xi dg&oBiAGd ™ dlamer3RndriRat Gorhprigiag forirlind de saidwr i si ng
ayer.

g oxide comprising layer over the first capacitor electrode material prior to

forming the silicon nitride comprising layer, the capacitor being formed to
have a dielectric region consisting essentially of an ONO composite
10 consisting essentially of said silicon oxide comprising layer and said silicon

nitride comprising layer.



