WD 2007/ 018967 PCT/ US2006/ 027366 1 DESCRI PTI ON METHODS OF FORM NG MEMORY
CIRCU TRY 5 TECHNI CAL FIELD This invention relates to nethods of formng
menory circuitry. BACKGROUND ART 10 The fabrication of integrated circuitry

i nvol ves th ' of conductive |lines over a substr .ouch
conductive F\Vﬁgéﬂgﬁéggﬂsed to connect to or with device é’%&Fﬁ@ﬁ%’ﬁ{”éﬁ‘“he type
of integrated circuitry is nenory circuifry. Menory circuitry typically
includes a nenory array circuitry area ih which storage devices are
fabricated as close as |ithography 15 or other processing allows in order to

conserve wafer space. Menory circuitry also typically includes peripheral
circuitry in which the spacing requirenents are not as paranount as in the

menory array. Accordingly in many i pPioNdevi ces in the peripheral

circuitry area are typically spaced art relative to devices in

the nenory array ci rCUi”ME%H%EBPFB’R'MIﬁb%EMo@ﬁ@Iﬁd yare commonly

utilized in menory circuitry an peripheral circurtry. Such lines typically
i ncl ude sbdewal | spacers which electrically insulate the sides of the

transi stor QQ’F@HNIGREFIEELI':W spacers are typically provided by formng a

| ayer of ins Lt Tal over the substrate and anisotropically etching
the layer to | eav&hispaveptonpelates teemethrdsadl forming Memaery GifCAEY.st or gate
lines. The lateral wi dth of spacers within nmenory arrays continues to get
thinner as the di stance between adjacent transistor gate |lines reduces.
Further in sBACKGROUNDART cpijtaxial seniconductive material, such as
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30 of the sourceldrain regions of ransi stors formed within the nenory

array area &8ndestiverdines oMer sosUbRERLR cOUENi ePRdugtive. lisgenats dised 12
typically opbhAb&eth bPlwitFeBUiteaEsRPoRéMEUI D §PEl 6f MBgRte@drduaayiis es
process nodification relative to the peripheral circujtry to achieve the
desired opefRMAY &GNt ryMemene CHQBIthéV%'PaHY r G498R & A§MOBs @Y her
reduction of crpag6r ardatihfvMich lbitérageed VBE8Y HreafdbRitatdd a¥icidse adlifbgraphy

undesirably results in increased parasitic, capacitance between t spacers
onaCer andb ot 6 ShEEPropRPSIng AR P oBIderald oS Saieh SWtFor Ngmoh

2007/ 018967 R{ELitly2Q0a Qygidahy iAcludes peripheral circuitry in which the spacing
requirements are not as paramount as in the memory array. Accordingly in
many instances, devices in the peripheral circuitry area are typically spaced
further apart relative to devices in the memory array circuitry area.

20 Transistor gate lines are commonly utilized in memory circuitry and
peripheral circuitry. Such lines typically include sidewall spacers which
electrically insulate the sides of the transistor gate lines. Such spacers are
typically provided by forming a layer of insulative material over the substrate
and anisotropically etching the layer to leave spacers about the sidewalls of

25 the transistor gate lines.

The lateral width of spacers within memory arrays continues to get
thinner as the distance between adjacent transistor gate lines reduces.
Further in some instances, epitaxial semiconductive material, such as
monocrystalline silicon, is grown from underlying substrate material as part

30 of the source/drain regiohs of the transistors formed within the memory array
area as well as in the peripheral circuitry area. Such growth is typically
optimized for memory array circuitry performance, and requires process
modification relative to the peripheral circuitry to achieve the desired
operating circuitry in the peripheral circuitry array.

35 Further, reduction of spacer width within the memory array circuitry
area undesirably results in increased parasitic capacitance between the
spacers and transistor gates. This can adversely affect the speed and/or



ot her performance characteristics of the individual transistors. Parasitic
capacitance is increased or nmaxi mzed by reducing the thickness of the
dielectric between a pair of conductors and/or by increasing the dielectric
const ant " kwoQbo7loigdesli €l ectric material between such congueiQicsnaisbs Woul d be
5 desirable to devel op further nmethods which enabl e optim zation of

ani sotropically etched spacer width over,transistor gates lines within the
menory array circuitry area differently or separately fromthe formation of
such spacers within the peripheral circuitry area. Wile the invention was
notivated in addressing the above identified 10 issues, it is in no way so
limted. ThmthmpatfbmahSe otHaratieristiesl dfy tHehendiaivaimaaysisiprs. aPasasitic
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the transistor géte Il nes are W t hin nor CII‘CUItI’y area
whi | e form rRFCamPeBY ingpiciaimsy aseliteally | werdes |wéh@wtdévtamre§qia'@er0§ other t he

ransi stor gaiifing r8RSeiEd B the BEedRoRRS, RIRS B acddrbhés Witk B dif@lorvi thin

sai d spaces between t e transis gate lines wthin the menory array
circuitry arWiValgrts, spaces between the transistor gate lines within the
peripheral circuitry area are masked while form ng anisotropically etched
I nsul ative sidewall| spacers over the transistor gate lines within the
menory éﬁraﬁﬂ%&ﬁry area and not within said spaces 35 between the

transi stor gate ifhaemvehtibh Nnéllaedahetpoas adf formeiy hiemaryeairciify 2076848967
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spaces betwegBa and a peripheral circuitry area. The memory array circuitry area
comprises transistor gate lines having a first minimum line spacing. The
20 . peripheral circuitry area comprises transistor gate lines having a second
minimum line spacing which is greater than the first minimum line spacing.
Anisotropically etched insulative sidewall spacers are formed over opposing
sidewalls of individual of said transistor gate lines within the peripheral
circuitry area prior to forming anisotropically etched insulative sidewall
25 spacers over opposing sidewalls of individual of said transistor gate lines

within the memory array area.

In one implementation, spaces between the transistor gate lines are
masked within the memory array circuitry area while forming anisotropically
etched insulative sidewall spacers over the transistor gate lines within the

30 peripheral circuitry area and not within said spaces between the transistor
gate lines within the memory array circuitry area. Also, spaces between the
transistor gate lines within the peripheral circuitry area are masked while
forming anisotropically etched insulative sidewall spacers over the transistor
gate lines within the memory array circuitry area and not within said spaces

35 between the transistor gate lines within the peripheral circuitry area.



the transistor gate lines within the nenory array circuitry area and not
within spaces between the transistor gate lines within the peripheral
circuitry area. 5 In one inplenentation, first insulative spacer naterial is
formed over whheyoi@psi stor gate |ines within the Menory ik clsBed try
area and the peripheral circuitry area. Second I nsul ati ve spacer nateri al
Is formed over the first insulative spac mat eri al and over the transistor
gate lines within the nenory array circu try area and the peri pheral
circuitry area. The 10 second insul ative spacer material is selectively
etchable relative to the first insulative spacer material. The second
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substrate fragnent at a processing step subsequent to that depicted

y
Fig. 2. ¥ 2eorﬁp¢rpsg@ﬂypeiqh9§2cﬁ%q@2fp®eerelaltmq go g cfirgt v inspaieL $8aFPY. 3

substrate fragyeRsl adfiettiRE0G8SSHNE HNativiibsiaawant soackhat ofedi sgRiy Fi 9.
3. Fig. 5is aviewof the Fig. 4 substrate fragnment at a processing step

subsequent té‘dﬁﬁ“&"sdebl‘%‘i‘étﬂm ofj §a|d4tran5|stor gafe lines within the peripheral
circuitry area. After forming the sidewall spacers within the peripheral

circuitry area, the second insulative spacer material is etched selectively
20 relative to the first insulative spacer material within the memory array

circuitry area while said sidewall spacers within the peripheral circuitry area

are masked. The first insulative spacer material is anisotropically etched

effective to form insulative sidewall spacers over opposing sidewalls of

individual of said transistor gate lines within the memory array circuitry area.
25 Other aspects and implementations are contemplated.

BRIEF DESCRIPTION OF THE DRAWINGS
Preferred embodiments of the invention are described below with reference to the

following accompanying drawings.
30 Fig. 1 is a diagrammatic depiction of a substrate fragment in process
in accordance with an aspect of the invention.
Fig. 2 is a view of the Fig. 1 substrate fragment at a processing step
subsequent to that depicted by Fig. 1.
Fig. 3 is a view of the Fig. 2 substrate fragment at a processing step
35 subsequent to that depicted by Fig. 2.



5 Fig. 6 is aviewof the Fig. 5 substrate fragnent at a processing step
subsequent to that depicted by Fig. 5. Fig. 7 is a viewof the Fig. 6
substrate fragnent at a processing step subsequent to that depicted by Fig.
6. Fig. 8 iwoaoomesyenf the Fig. 7 substrate fragment at rcTUR0083%1360 Step
10 subsequent to that depicted by Fig. 7. Fig. 9 is a viewof the Fig. 8
substrate fragnent at a processing step 4subsequent to that depicted by Fig.
8. Fig. 10 is a view of the Fig. 9 substrate fragnent at a processing step
subsequent to that depicted by Fig. 9. 15 Fig. 11 is a view of the Fig. 10
substrate fragnent at a processing step subsequent to that depicted by Fig.
10. Fig. 12 is aFig. eéwisoéd viewulfsthedtig. prathsirste dragmentcalr a dreeesaing sieipect s
of the inve | atic view of a conputer illustratin
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an exenpl ary applrca sent i nvention. Fig. 14 is a bl ock
di agram showi ng pigr t5 uk atieweaftthedggoft substrate fraansntraf aPresrssing stes

conmputer. Figps én‘{t tha 98k piciedl b\PFEﬁlﬁ di agram of an el ectronic system
accordi n to an % ary aspect of e present invention. 25 Fig. 16 is a

si npl i f| bl ockFtﬁ lsam\eew g tBedhigl arsHbstiade feagneentsyts? HPERIIFAISIRP to an

aspect of tggbgémttoltﬁ\yte@émg@d BEFRY. 185D DESCRI PTI ON OF THE PREFERRED
EVMBODI MENTS Exe Iar preferred enbodi nents of various nmethods of formng
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Fig. 1, a sgwgmmttgrthy\ﬁé@é,cf dalgfrp(rjg g.n process is indicated generally
W th ref erence nuneral 1Q and I nclu erﬁuatgszem conductive substrate }ezp In
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step subsequent to that depicted by Fig. 10.

Fig. 12 is a view of a substrate processing in accordance with aspects
of the invention.
Fig. 13 is a diagrammatic view of a computer illustrating an exemplary
20 application of the present invention.
Fig. 14 is a block diagram showing particular features of the
motherboard of the Fig. 15 computer. ‘
Fig. 15 is a high-level block diagram of an electronic system
according to an exemplary aspect of the present invention.
25 Fig. 16 is a simplified block diagram of an exemplary electronic
system according to an aspect of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Exemplary preferred embodiments of various methods of forming

30 memory circuitry are described with reference to Figs. 1-16. Referring to
Fig. 1, a semiconductor wafer fragment in process is indicated generally with
reference numeral 10 and includes a semiconductive substrate 12. In the
context of this document, the term "semiconductor substrate" or
"semiconductive substrate" is defined to mean any construction comprising

35 semiconductive material, including, but not limited to, bulk semiconductive
materials such as a semiconductive wafer (either alone or in assemblies



al t hough of course other substrates are contenplated, for exanple
sem conduct or-on-insul ator substrates. The illustrated substrate 12 includes
a menory array circuitry area 14 and a peripheral circuitry area 16. In one

preferred i wplesmiseyion, the 10 menory circuitry bei ngpdNbisbBs
conprises DRAMcircuitry. The menory array circuitry area is depicted as

conprising some plurality of transistor ggate |ines 15 having a first

m nimum | i ne spacing Di. Peripheral ci rcwtry area 16 is depicted as
conprising sone plurality of transistor gate lines 17 having a second

m nimum | i ne spacing D2 which is greater than first 15 mnimm|line spacing
D1. A typi cabniprising pdcengndlerials heson), gedesamicondystive essiteriali tayesd

Al t , t
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deval 15 1606 TROTEPRASANE, LLBRPacS, BRerhbd 3Bo0E JANCLASHBIRP praRired
e e ey oL UK oot ™
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15 and 17 are exa e only, eplct as conpr|5|ng a
conduct i vel ﬁemp@wwfs@mlﬁﬁﬂétmﬁu\bétfﬁtﬁserl al region 20 (i.e., polysilicon),

a greater COﬂdUC*ﬁh}é'Mstr @9'%&%% 112€incIudRS aPhebn%H} éPnfra cireﬁrn%ﬁéx%faymet al

and refractory netal i Ci and an overlying insulative cag
one or bothasd 8j W"Mﬁfahlcirﬁpﬂ@’ anee <li8. i dBnorg PiptRsTed ARPsBaMRLPY. ﬂﬂ%f erred

manner qp f GR&mBE, ERBuitChéinbeRAbTcAR SbMbrigas DRANE chetRl] UTheOREmbpy and 17
i's by photolithographic 30 patterning and etch, although of course any other

manner i s cAMEAYNBIrGYIEY, aremis \depiGied asicommAising spare PiuTREty &l IOt I n one
exenpl ary prg%ft@nrnég 1@rﬁac)mgranﬁrsttrhmumu&nﬁhétsyaciﬁg 4 | Pesupheiaatdur&utrrp whi ch
el o whe PR Bns SRRIeCk 88 GRRIIT SeMBAPLY O CREATAORBAREE 1 Te mass
formed by Javiryer %&Qnanmlaﬁnumnaeozﬁmw%z RW{dHSZQO@x/eﬁi’EB@I@an 6firshe
subst rat1§ of 'F"g 1.1 sspre erﬁb yﬁJ& ﬁled to a s;xrcep éé’il el’eOXI dati on,
and furtRer I8MUUT; WRR SPERIGBrvi A\VYRIEA FPERSPIHRY dht &7 Sgheraten
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array circuiDy%80a Angsiremeriheaspadingis ratred, 500 Anggirome to-0@hAegstroms. -
Individual transistor gate lines 15 and 17 can be considered as having
20 sidewalls 19.
The illustrated transistor gate lines 15 and 17 are depicted as being
formed over a gate dielectric layer 18, for example silicon dioxide having a
thickness of from 20 Angstroms to 70 Angstroms. Gate lines 15 and 17 are
also, by way of example only, depicted as comprising a conductively doped
25 semiconductive material region 20 (i.e., polysilicon), a greater conductivity
region 22 (i.e., one or both of a refractory metal and refractory metal
silicide), and an overlying insulative cap 24 (i.e., one or both of silicon
nitride and silicon dioxide). An exemplary preferred manner of forming the
depicted transistor gate line constructions 15 and 17 is by photolithographic
30 patterning and etch, although of course any other manner is contemplated,
and whether existing or yet-to-be developed. In one exemplary preferred
embodiment, the transistor gate lines relative to which processing of the
invention occurs are void of floating gates, and for example wherein the
depicted gate lines comprise a singular conductive mass formed by
35 layers 20 and 22.



devices, wherein the peripheral circuitry area is fabricated to conprise a
conbi nati on of n-channel and p-channel devices. In one preferred
i npl ementation, the substrate of Fig. 1 can be subjected to a blanket LOO 10

i npl ant, fowceenmkss7an inplant of arsenic to an exenpl apyr/g9mhfs@hses x 1012
|ons/cmz Further in one preferred enbodi nent, p-type halo inplants can be

conducted of the Fig. 1 substrate in n- c@annel devi ces by maski ng p- channel
devi ces, and further m ght include another Loo inplant using arsenic at an
exenpl ary dose of | x 1014 ions/cnR2 for optim zing the n-channel 15 devi ces.
Subsequently or prior thereto, simlar processing mght be conducted for

the p-channel deVheesubsSpatei bf ddfl yi, is referahbnsebjatted clos a nbgme/db@imasked
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p- channel devices T 0 regions, n contalnlng
i mpl ant is @r@f@r@dnemmdtmltsm&Mglmwéntw¢ @ghefnsr@ﬁ%mgzafecﬁmeﬂary

devi ces.  REGRA! bAohBaFbAly, Snaabl Rt cbRsLE 14/ parPagancrmkshlish dels

formed over nsi st or I'i nes In me array circuitry area 14
and over5 t sagsifisaty rgarﬁ%d in geglaim tvnct%aﬂawlmh&fracalbﬁ padirreferabWathes. Such

| eaves  spagksmary %@Féye@%hrtﬁnftfaﬂsqgtoasataeel kM fcated Wol Qbmd?%@oh)lcr?drfn%}’
Ci rcwtry 25 area 14, spaces 33 between transistor gates lines 17 within

peri pheral devieesi tW'}ﬁrﬁfrbéhi@erBh@ﬁ?J‘I ﬁ't“;‘/“'HVe?r@rar@deﬂ“eagﬁﬁl@ FABPHaE 3t

| east one oOfconfdihdtfe & thicH8an&ll WHWocARhAS, davicdwaf nijgmahe d&ef&'ﬁé’d of
xtures and/or nultiple |ayers thereof. An exe

course includin m

preferred th’F‘El@%’é%‘?stat‘Pﬁn&be sypsiptecaf Fi térqaé%lggosﬁ‘@e?ﬁegn{%é N?Q§gﬁm% to

preferalby mapreateiexadtplehanimpant bF aesetic &@%n%i‘éﬁ#l@rﬁmbr@ Dx fEterring

to Fig. 3, a secopd ulative s ng%' mat er PSE formed over

et % noul STIEMapdHEardD Sneaod e aTAsime L R heor s GArwIT Errce He

W t hi n menpricynauétey of rteel Fig, ar eabstfatenth wehaﬁmanaeeitces bt maskingep- 17
|ns | ative_s 35 material 32

i t hi i I itr .
Al T DA e L
mat eri al 30.at\V¥rerexenfpdaryexiaspl ef 1f xr$(D‘4snpas&:rm2rrm:ebpamlﬂﬁgcﬂrqami-&'mn‘éo

2007) 019807 JRST2OASR T8 IoE b iU IBL | GeBhe LB hO°

al um num”oxi rre
undoped si | icoadudiedxfatethel p-¢Hamnet atetvéods. oferdmlfa:ailacmhnem-phammjoqie‘dcesI i con

di oxi de" def I 1ot d v atom c
percent of (Sljr‘{gﬁF b'se’la A&% |°?1a\?%s!)en%5 %Ffots@é?gdns gﬁdlap%'{s?gh%érﬁg n‘?li\g p’@#’%ﬁﬁ%
manner of depoduciedgofutheopetiasnel d:em‘ce%jifmoa@l@ha@ Lﬁgwmszmgd perhaps a

tetraet hyl ol hasichheAhifg(iHhe i98f0° U6Re IBRPtMGzing the Lop regions of p-
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Referring to Fig. 2, a first insulative spacer material 30 is formed over
transistor gate lines 15 within memory array circuitry area 14 and over
transistor gate lines 17 within peripheral circuitry area 16. Such |eaves
spaces 31 between transistor gate lines 15 within memory array circuitry

25 area 14, and spaces 33 between transistor gates lines 17 within peripheral
circuitry area 16. Exemplary preferred materials include at least one of
silicon nitride, aluminum oxide, and hafnium oxide, and of course including
mixtures and/or muitiple layers thereof. An exemplary preferred thickness
range for spacer material 30 is from 50 Angstroms to preferably no greater

30 than one-third of the minimum spacing D;.

Referring to Fig. 3, a second insulative spacer material 32 has been
formed over first insulative spacer material 30 and over transistor gate
lines 15 within memory array circuitry area 14 and over transistor gate
lines 17 within peripheral circuitry area 16. Second insulative spacer

35 material 32 is advantageously selectively etchable relative to first insulative
spacer material 30. Where, for example, first spacer material 30 comprises



deposited silicon dioxide is not densified (at least at this point in the
process) to facilitate preferred selective wet etching to be described
subsequently. In the context of this docunent, an undoped silicon dioxide 10

| ayer whi chwioo0masgsdensi fied" is deposited at a tenper ajceags28ds/0b8B56 t han
700C, and only remains "not densified" as long as it is not subsequently
exposed to a tenperature or at |least 700&£ In the depicted preferred
enbodi ment, second insul ative spacer material 32 is deposited to a

t hi ckness effective to fill spaces 31 between transistor gate lines 15
within 15 nenory array circuitry area 14, but not to fill spaces 33 between
transi stor agutenéigresompimatidn efpsilicphanitiidesi alvmiouy axiske, 18d Bafpigyn of
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mat eri al undope and spacer “materi al
conpri ses SIAWQ@U@mSmtrI de. Preferably as descri bed above, and where the

spacer material Referring to Fig. 4, second insulative spacer material 32 has been

20 anisotropically etched selectively relative to first insulative . spacer

material 30 effective to form insulative sidewall spacers 34 over opposing

sidewalls 19 of individual of transistor gate lines 17 within peripheral

circuitry area 16. An exemplary preferred etching chemistry includes C4Fs,

CF, and Ar for silicon dioxide material received over silicon nitride. In the

25 context of this document, a selective etch requires removal of one material
relative to another at a removal rate of at least 2:1.

Referring to Fig. 5, sidewall spacers 34 within peripheral circuitry

area 16 have been masked. Such is preferably conducted by utilizing a

masking layer 36 which masks spaces 33 between transistor gate lines 17

30 within peripheral circuitry area 16, and further preferably with masking

layer 36 masking an entirety of peripheral circuitry area 16. An exemplary

preferred material is photoresist, aithough other materials are also of course

contemplated.

Referring to Fig. 6, second insulative spacer material 32 (not shown)

35 has been etched selectively relative to first insulative spacer material 30

within memory array circuitry area 14, while sidewall spacers 34 of



conpri ses undoped silicon dioxide, such is nost preferably not densified if
at all or ever until after the etching of the second insulative spacer
material as depicted in Fig. 6. 10 Referring to Fig. 7, first insulative
spacer mnat ewnabo73@sd%eas been anisotropically etched effaair/iRods®o1¥se

i nsul ative sidewal| spacers 40 over opposing sidewalis 19 of individual of
transistor gate lines 15 within nmenory g@rray circuitry area 14. An
exenplary preferred etching chem stry for such anisotropic etching, where
material 30 conprises silicon nitride, includes 15 nultistep etching using
Ar, CF4, CH2F2, CHF3 and 02 in a nultistep etch process. Fig. 7 also
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accordance wth this aspect of the 1nvention, the spaces between transistor
gate |ines Mmataiial tfe spEY¢yIficipr substrate 12 within memory array circuitry

‘area 14. In the depicted and most preferred examples, insulative sidewalls -

20 spacers 34 within peripheral circuitry area 16 have maximum widths W,
which are greater than maximum widths W, of insulative sidewall spacers 40
within memory array circuitry area 14.

Referring to Fig. 8, masking material 36 (not shown) has been
removed from substrate 10.

25 In one aspect of the invention, the invention encompasses forming
anisotropically etched insulative sidewall spacers over the opposing
sidewalls of individual of transistor gate lines within the peripheral circuitry
area prior to forming anisotropically etched insulative sidewall spacers over
the opposing sidewalls of individual of transistor gate lines within the

30 memory array circuitry area. The above-described processing is but one
exemplary manner of conducting the same, and any other manner of
conducting the same is contemplated, of course, including later-developed
methods.

Further, a method of forming memory circuitry in accordance with one

35 aspect of the invention, and independent of order of processing, includes
masking the spaces between transistor gate lines within the memory array



circuitry area are masked while anisotropically etched insulative sidewall
spacers are fornmed over the transistor gate lines within the nenory array
circuitry area and not within the spaces between transistor gate Iines

within 10 th ' | circuitry area. By way of exanple onl
depi cts one %@gﬁyﬁ’&%@r of doing so. Further, the above- 355@#‘{9@327 @eferred

processi ng conducts the masking within the nenory array circuitry area
before the masking within the peripheral rcuitry area. However, aspects of
the invention al so enconpass masking within the peripheral circuitry area 15
prior to masking within the nmenory array circuitry area in formng the
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Further and regardless in the depicted preferred embodiment, the
20 masking which is conducted within the memory array circuitry area while
etching to form spacers within the peripheral circuitry area is of all the
spaces between the transistor gate lines within the memory array circuitry
area. Further in one exemplary preferred embodiment, the masking within
the peripheral circuitry area, while anisotropically etching to form insulative
25 sidewall spacers within the memory area circuitry area, is of all spaces
between the transistor gate lines within the peripheral circuitry area.
Further, in one exemplary preferred embodiment, the masking within
the memory array circuitry area comprises using as a mask a layer (i.e.,
layer 32) from which the insulative sidewall spacers in the peripheral
30 circuitry area are anisotropically etched, and aiso in one implementation
using as a mask a layer (i.e., layer 30) from which the insulative sidewall
spacers in the memory array circuitry area are anisotropically etched.
Further, in the above-described exemplary embodiment, the masking
within the memory array circuitry area is void of using photoresist, and in
35 one implementation the masking within the peripheral circuitry area uses
photoresist.



and the sem conductive material of substrate 12 within peripheral circuitry
area 16 is covered with materials 30 and 18. Such can be advant ageously
utilized in one preferred inplenentation to epitaxially grow sem conductive
10 mat eri al wadpemasds7 i nsul ati ve sidewal | spacers 40 w t hpaw/oR0aroy7388 I ay
circuitry area 14, while not epitaxially grow ng sem conductive materi al

adj acent insulative sidewall spacers 36q¢gi thin peripheral circuitry area 16.
For exanple in such instance, the substrate of Fig. 8 is preferably
subjected to a cleaning step prior to epitaxial sem conductive materi al
grow h, for 15 exanple exposure to an HF solution for |ess than 60 seconds
at a tenperatur Bragessing amiphdt rmgpheﬁsuhﬁqgw@sﬁw whesgbyexepitdxally HFroYg) ut i on
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Referring to Fig. 9, epitaxial semiconductive material 44 has been
20 grown from semiconductive material of semiconductor substrate 12. One
exemplary preferred material is epitaxially grown monocrystalline silicon
where the underlying material from which such is grown comprises
monocrystalline silicon. Other semiconductive materials are of course
contemplated, for example and by way of example only an alloy of gallium
25 and silicon. Materials other than silicon are also of course contemplated.
An exemplary thickness for material 44 from the underlying substrate is
from 200 Angstroms to 600 Angstroms. An exemplary method of growing
such epitaxial semiconductive material 44 of monocrystalline silicon
comprises any silane based selective epitiaxial growth,
30 Referring to Fig. 10, exposed material 30, and then exposed
material 18, have been etched from peripheral circuitry area 16.

Referring to Fig. 11, suitable implant doping has been conducted to
form the desired highest-implant dose source/drain regions 45 for the array
and peripheral circuitry. Such might be conducted by any combination of

35 masking and/or implanting steps, and in any exemplary order for the
fabrication of typical p-channel devices and n-channel devices in the



I nvention contenplates form ng el evated source/drain regions conprising
epitaxially grown sem conductive material within spaces 31 between
transistor gate lines within the nmenory array circuitry area and not within
10 spaces 33‘9 Jansistor gates lines within the pe %I rcuitry

area, for exaﬁ% &géshown in Fig. 9. In one exenplary a%’g?&ﬁé@w

I npl enent ati on (and as shown), the epitaxially grown sem conductive

mat eri al spans the spaces (i.e., spaces Sﬁi bet ween the transistor gate
lines within the nenory array circuitry area in at | east one cross-section,
for 15 exanple the cross-section depicted in Fig. 9. Aspects of the
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can be consi de{ Eﬁde ;[n(\)/egtelonﬁ)%rléo gﬁ\cgrﬂplagé grrrrﬁagc%hecldn#ereni spacer materials to be
20 of the same, higher, or lower "k” capacitance value than the other, as might
be selected and optimized by the artisan.

The above-described exemplary implantings can be conducted at any
time, without or without masking, as the artisan will appreciate. By way of
example only, and not by way of limitation, processing as described above,

25 in whole or in part, might enable the reduction of parasitic capacitance for
various transistors with improved speed performance for a given on/off
current target. Preferred processing might also enable the selective
formation of epitaxial silicon in either the memory array circuitry area or
within the peripheral circuitry area. Further, such can be utilized to optimize

30 spacer width within the memory array circuitry area versus the peripheral
circuitry area. Further, by way of example only, thicker peripheral circuitry
area spacer spacing enables the source/drain implants to be further away
from peripheral channels and also, p+ contacts can have deeper
source/drain junctions below them.

35 Fig. 12 depicts one of transistor gate lines 15 incorporated into a
DRAM memory cell. Epitaxial semiconductive material 44 comprises



for exanple the DRAMintegrated circuitry just described. Fig. 13
illustrates generally, by way of exanple, but not by way of Ilimtation, an
enbodi ment of a conputer system 400 according to an aspect 10 of the

resent inve uter system 400 includes a nonitor _401 or othe
(F:)ormunl catlon%%g@plaﬁ%égw ce, a keyboard 402 or other com’rﬁﬁr@ﬁ%mﬂ?f"sqﬁnput
devi ce, and a not herboard 404. Mot herboard 404 can carry a m croprocessor
406 or other data processing unit, and at 14 east one menory devi ce 408.
Menory devi ce 408 can conprise various aspects of the 15 invention described
above, including, for exanple, one or nore of the wordlines, bitlines and
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memory cell array can be coupled to a read circuit for reading data from the

20 memory cells. The addressing and read circuitry can be utilized for
conveying information between memory device 408 and processor 406.
Such is illustrated in the block diagram of the motherboard 404 shown in
Fig. 14. In such block diagram, the addressing circuitry is illustrated as 410
and the read circuitry is illustrated as 412.

25 In particular aspects of the invention, memory device 408 can
correspond to a memory module. For example, single in-line memory
modules (SIMMs) and dual‘in-line memory modules (DIMMs) may be used in
the implementation which utilizes the teachings of the present invention.
The memory device can be incorporated into any of a variety of designs

30 which provide different methods of reading from and writing to memory cells
of the device. One such method is the page mode operation. Page mode
operations in a DRAM are defined by the method of accessing a row of a
memory cell arrays and randomly accessing different columns of the array.
Data stored at the row and column intersection can be read and output while

35 that column is accessed.



as others such as SRAM or Flash nenories. Fig. 15 illustrates a sinplified
bl ock di agram of a high-level 10 organization of various enbodi nents of an
exenplary el ectronic system 700 of the present invention. System 700 can
correspond wo,206mnswxanpl e, a conputer system a procespcwosthdcak7ssy st em or
any other systemthat enploys a processor and associ ated nenory. Electronic
system 700 has functional elenments, incjauding a processor or
arithnmetic/logic unit (ALU) 702, 15 a control unit 704, a nenory device unit
706 and an input/output (I/0O device 708. Cenerally, electronic system 700
wi |l have a native set of instructions that specify operatlons to be
performed on dat Antaiterpatectypecef deyicaisdthet dxdended date b (BBQIgBEMENOCessor

702, memor ywtﬁﬁ’( agr%wénustJ%@oéﬁda{ /aowéxbﬁﬁ%%%dmfsr gie béNabaifile as

coordi nates a operati ons of processo menor vice 706 and 1/0O
devi ces 708 Ob'yPUtcéﬁ‘éﬁ rb®uaddresyed | ¢RIUMAY bag;rb%ens@ﬂossard opEigit MEHCMY hedN cause

[ nstruct | Onsndi@abl sdité Chim{nRAIBR heecle bl caRARgasboeadbedt sigharar i ous

enbodi ments, nenory device 706 includes, but is not limted t random

access némwthoclmwua'@el thes times iy vvalgy TRBMSFY quie) a&an'%@éfa' 1ablg R4 pher al
devices 25 shWehonsbasf | Ot Qlltéﬁﬁad(/é\t?pé\él@faieﬁ/@d&aod WayKoCBx&aMlbhiye. One

of ordinary Skl 'l . in the an pon readi
conpr ehendi ALCUERSP R Y3 % %DV\ktA‘LYht éi&\‘ \?Wéﬁl ?%&'%2@@?&%@#.%‘#
conmponent s aiseothapadli¢h a@fsmemrtg Hlabh inferherdeé.0 i ncl ude DRAM cel |l s, wordl i nes
and bitlines in ccofa ce varlofsﬂa pectﬁ of the presen |on

g

30 Fig. 16 is a ?il YR QlogK o I3QFal * 8t g&ni i%ﬁrdlr? of
vari ous 1enbmﬂgm|zhsomfof aanenermﬂ\tmcumln&:bf emexeay;ﬂhepe&&ﬁonmeystsys?mn 800

i ncl ud h h | | dd
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read/ wite cccmm;:nnér aystam} ray [Bh2edorcandret r sydtemy opemat |omhnsr saatsbrrs5that

i nput / out put [ 4 e ur
circuitry fg%l["iy ﬁ%%?sébé%ra%gs Q%Hs?%crt?r%%onp s%tr%g(%rrosnnc? syg%% erm n| n
2007/ 018967 fwmtiqnez@wemsﬁﬁclud_mgvmmdwssar aeatithynetéd/lodis unit (ALU) 702,

| ou i aghol cGARANGHN 908! o Frdifiohy’ dByliedlinit FoESLIR Grr s aANG | mggst ate.

The illustrated power circlit i ncludes ower supply circult
circuitry 88Evies 7|9|80v.<é|$rr@'aayr@mtmafe systamaged0 willr bave ra rggivef %‘?t of

provi di ng thﬁstFuétfotns\ADtrh@k' @ty N Jér8Gsns Ctd Cet ryeﬁéﬁné@r on PESYl d«b;rg the
second wordline with @gu ses, and circuitry 888 for providi 2% the bitline

wi th pul ses.PrayRIsan’880 afds Pthel | intrractions OQ%%@GP 8’22‘39%%0' RBr yNe®&HRY r ol | er
for menory efssiuR@t 706 and 1/0 devices 708. Control unit 704 coordinates all

20 operations of processor 702, memory device 706 and I/O devices 708 by
continuously cycling through a set of operations that cause instructions to be
fetched from memory device 706 and ekecuted. In various embodiments,
memory device 708 includes, but is not limited to, random access memory
(RAM) devices, read-only memory (ROM) devices, and peripheral devices

25 such as a floppy disk drive and a compact disk CD-ROM drive. One of
ordinary skill in the art will understand, upon reading and comprehending
this disclosure, that any of the illustrated electrical components are capable
of being fabricated to include DRAM cells, wordlines and bitlines in
accordance with various aspects of the present invention.

30 Fig. 16 is a simplified block diagram of a high-level organization of
various embodiments of an exemplary electronic system 800. The
system 800 includes a memory device 802 that has an array of memory
cells 804, address decoder 806, row access circuitry 808, column access
circuitry 810, read/write control circuitry 812 for controlling operations, and

35 input/output circuitry 814. Memory device 802 further includes power
circuitry 816, and sensors 820, such as current sensors for determining



Menory devi ce 802 receives control signals 824 from processor 822 over
wiring or netallization lines. Menory device 802 is used to store data 10
which is accessed via I/Olines. It will be appreciated by those skilled in

the art that (L] circuitry and control signals can and
t hat rrermry@g\g/éog)g&gﬁz has been sinplified to help focus gﬁ"“gﬁ@ Pﬁgﬁgntl on.
At | east one of processor 822 or nenory vice 802 can include a DRAM cel |
of the type described previously in this scl osure. 15 The vari ous

illustrated systens of this disclosure are intended to provide a general
under st andi ng of various applications for the circuitry and structures of
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nmul tilayer, multi no ch_ circuitry ¢ u be a subc onent
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circuitry ar eartahdt aaqdaronﬂhanajwtry:!arrchcbn’grohsmals lanneenprpvatedayars thati try
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opposi ng si de transistor gate lines within the
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gate lines within the nenory array area; an ormng said insulative
si dewal | spac%tf%CtWQ%lorﬁ theePresent gR¥eRtoN| aRYi arey nat é%tteé]ﬁé stA @erYs Asafi ve

si dewal | spacggfipiitd hiidsdription of all the elements and features of an electronic
system using memory cells in accordance with aspects of the present
20 invention. One of ordinary skill in the art will understand that the various
electronic systems can be fabricated in single-package processing units, or
even on a single semiconductor chip, in order to reduce the communication
time between the processor and the memory device(s).

Applications for memory cells, wordlines and bitlines can include
25 electronic systems for use in memory modules, device drivers, power
modules, communication modems, processor modules, and application-
specific modules, and may include multilayer, multichip modules. Such
circuitry can further be a subcomponent of a variety of electronic systems,
such as a clock, a television, a cell phone, a personal computer, an

30 automobile, an industrial control system, an aircraft, and others.



menory array circuitry area, epitaxially growi ng sem conductive nmateri al
adj acent said insulative sidewall spacers within the nenory array circuitry
area while not epitaxially growi ng sem conductive material adjacent said
i nsul ative sidewall spacers within the peripheral circuitry area. 2. The
met hod of claim1l wherein the nenory chécuitry conprises DRAMcircuitry. 3.
The nmethod of claim 1l wherein said transistor gate lines within the nenory
array circuitry area are void of floating gates. 4. The nethod of claim1l
wher ei n sanHat RSelbiated/R:Si dewal | spacers within the nenory array circuitry
area conprise at |east one of silicon nitride, alumnum oxide, and hafnium
oxi de. 5. A nethod Rfm&@od SrFoPRIR MerhdrgWitduttry CQIMPpHSHhEI: pProviding a
substrate haviditg @ sTHERFaYe Hahvig &l teHidr) YarAd\e diralllthyaarear d M ar gdripHeraicui try
area, the (RUREY ABHAYNEI hekidryYathf acifQiy | seBdcdhpAsSihgt Bangididt ghtfenes
having a flidest hBVRgMaMfirst enmRAGHN dinet BBaBiRG] RAGT Bkrifh&M ¢iFdLIRY Carea _
conpri si ngcdnﬁﬁrﬁgih%ttﬁﬁnsﬁh%bﬁg_btéﬁﬁﬁeéﬁﬁawﬁg B sERIRNBhiMtHUAUMel sBRiPAPidhY Whi ch
i s great erisighestet hRan ithé Firsti Minimtin line spaaagng; and form ng anisotropical ly
etched insulative sfoigigq |arfifsteepisalfy @tchedd POstilatdves istewadll Spatersngiari dual  of
sai d transggogingd alidevwalreof Winldividudiner $edi faaRsistorcightadlilines igan PtHeor to
form ng anpe&iHeedli ertlivryelaede hridistd Forvmthg inikRIPicAiaeadHedoeiulaprosi ng
si deval | s siiewadispactral ovalr sspoding areWalIOTof 9AdIvIdUal RESaM thanBistéegagor y
array areadindsheithingteahenoryiadeiyaardeagpagers within the peripheral circuitry
area conprising undgfed fdrmiagn sdidxirntdlative Téidewal hapaoérscl RithinS wMeer ei n
sai d i nsul pdripterall devakly sragesnd vaithinsuldtRenemdwallarspayerdi Mdthih I thear ea
conpri se anehragtawag ofcuitryi afsd, Nepitaxiglly grbuinig wentisssleuctived mebralum
oxi de. 7. ddjeceret said inbulatiae nsidewbit rspadersaiithimshid ahemergigteagicircsipgcer s
Wi t hi n t hearear imbiier abt cipitaiidllyy geoveiaghsamiosaduotive Whndtdrial wadjaberstr @ai@r eat er
16 than nezulative sidéwedl sfacees dithirstHeapénsheraderalitrysgpaeers within the
menory array circuitry area. 8. A nethod of formng nenory circuitry,
conpri sing2. provi di Tige angthbatofat@#mhawvititgem theMEshcy Ictultiy EdrinpFigesir ea and a
peri pher al DRAMrGtbuitky. area, the nenory array circuitry area conprising
transistor gate |ines having a first mnimmline spacing, the peripheral
Clrcuitry area CONpré phétBolGHift O wWHERER édi&'%ﬁan@%‘fbrn?at% Iﬁ%&%ﬁhiﬁ‘_ nimum
line spacig mBhfy a'r?aféiﬁﬁfit‘?’? afréé'a(é 08id & ﬁ]atmgn%évém Ine spacing; masking
spaces between the transistor gate lines withinTthe

4. The method of claim 1 wherein said insulative sidewall spacers

within the memory array circuitry area comprise at least one of silicon nitride,

aluminum oxide, and hafnium oxide.

5. A method of forming memory circuitry, comprising:
providing a substrate having a memory array circuitry area and a peripheral
circuitry area, the memory array circuitry area comprising transistor gate
lines having a first minimum line spacing, the peripheral circuitry area
comprising transistor gate lines having a second minimum line spacing which
is greater than the first minimum line spacing; and

forming anisotropically etched insulative sidewall spacers over
opposing sidewalls of individual of said transistor gate lines within the
peripheral circuitry area prior to forming anisotropically etched insulative
sidewall spacers over opposing sidewalls of individual of said transistor gate
lines within the memory array area, the insulative sidewall spacers within the
peripheral circuitry area comprising undoped silicon dioxide.

6. The method of claim 5 wherein said insulative sidewall spacers
within the memory array circuitry area comprise at least one of silicon nitride,
aluminum oxide, and hafnium oxide.

7. The method of claim 1 wherein said insulative sidewall spacers
within the peripheral circuitry area have maximum widths which are greater



menory array circuitry area w thout using photoresist between the transistor
gate lines within the nmenory array circuitry area while formng

ani sotropically etched insulative sidewall spacers over the transistor gate
lines wthin the peripheral circuitry area and not within said spaces
between the transistor gate lines wwthin the menory array circuitry area;
and maski ng spaces between the transistol®gate lines within the peripheral
circuitry area while form ng anisotropically etched insulative sidewall
spacers over, the transistor gate lines within t nmenory array circuitry

¥ o6 and nothal TRPITU VigHAE b Sck ISaR bR SIqeRlL SR GHTs Jugan Pieederigiyhi

t he peri pherPAldYcHFQRUArY @/€&rea. 9. The nethod of claim 8 wherein said nasking
within the nenory array circuitry area conprises using as a nmask a | ayer
from which $aid i nsulfatieleodofiéavaningspamery cireuitiye cpairisid:al circuitry
area are aniPsoYidisyg aaubgtrate bRENg a gnempey AstEodr @it g |aiEm and A dresiphesali d
maski ng wi t KIrGUENE anewEe raemayy Arfaidicyiter asee cipPpiisng Usamygstas gatiask a
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are ani sotropical ly eM@§kig spaceshdehueerndher @naiskerd oaferles within Hhski ng
within the FBREMOYY apRYLrEitre @rea yithosh usinaupRoteseyslebeliyeemiadragsisiarni n

t he peri pherd@te cilinggi twiihingr fie  MEMAYeBHAY oFrqUii Vi rjChenthie ciforemingry,
conpri si ng: MR Ya etihes: ingubativey sidewaling S aPY&ly the (LENTSPr 948 and a
peripheral lioef Withipythgrreriphanal gieckity a{ep Bndcnet within, saidesPIcssheteiesy
transistor §AE&raANSistRGIRE/ inRs Withiny e MEMAHATINE SPEY A2, 8RS peri pher al
circuitry area conpr MsiSKngt SRASES DEEWEER dhiei Hagsisten 9gte 1nesomithin theum

| i ne spaci n@efimheral icEcyitevataneat wehiler Hermingstanisatrenieallyi refcedicinsylativeski ng
spaces bet wesidewadle spacersi osver that trahsistes ghtenilines heithirertbeymemery arnagui try
area whil e faincaitng asen soidr opt edthiy sid spdcendatvaeery éhe Sraresistior gatadiaves over
t he transi stwithipahe peripberalididauitry Beeaperi pheral circuitry area and not

within said spaces between the transistor gate lines within the nenory
array circuig,ry area; TaROm@esdd B cRRAEHheRliIMea MRKkingWRhM te @Rhforyi nes
within the e RIRIRYy GresUdmprisdsLasiy ae 4 ohBkR%G aBySOFFRR khlchy s&tiched
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MENMDry arraycfpdd Cuitry area and not within said spaces between e
transistor gate lines

10. The method of claim 8 wherein said masking within the memory
array circuitry area comprises using as a mask a layer from which said
insulative sidewall spacers in the peripheral circuitry area are anisotropically
etched and using as a mask a layer from which said insulative sidewall
spacers in the memory array circuitry area are anisotropically etched.

11. The method of claim 8 wherein said masking within the memory
array circuitry area occurs before said masking within the peripheral circuitry
area.

12, A method of forming memory circuitry, comprising:

providing a substrate having a memory array circuitry area and a peripheral
circuitry area, the memory array circuitry area comprising transistor gate
lines having a first minimum line spacing, the peripheral circuitry area
comprising transistor gate lines having a second minimum line spacing which
is greater than the first minimum line spacing;

masking spaces between the transistor gate lines within the
memory array circuitry area while forming anisotropically etched insulative
sidewall spacers over the transistor gate lines within the peripheral circuitry
area and not within said spaces between the transistor gate lines within the
memory array circuitry area; and

masking spaces between the transistor gate lines within the
peripheral circuitry area while forming anisotropically etched insulative



Wi thin the peripheral circuitry area, the masking within the peripheral
circuitry area occurring before said masking within the nenory array
circuitry area. 13. The nmethod of claim8 wherein said insulative sidewall
spacers wthin the peripheral circuitry area have nmaxi mum w dt hs which are
greater than maxi mnum w dths of said insulative sidewall spacers within the
menory array circuitry area. 14. A methbd of forming nenory circuitry,
conprising: providing a substrate havi ng a nenDry array circuitry area and a
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the second aryutiEguitye asedcer material filling spaces between the transistor

gate lines within the nenory array circuitry area and not filling spaces
bet ween thdd4transi st ¢y mghhed bf farmingtrhemonheirpa@triypleemarisiig:cui try ar ea;
ani sot r opi cagrbyidietgcaisupstrbte bavimgda innsmbey aveys@pendry raxearana a pegipbetalvel y
rel ative to draeitfy aséa, tislmémoey sre@ercimuaites iaada efohgmiding trandistom gate
insul ative sindewWadVingpacfirss eiRim@pPaAEngpaditigwahé sp@fiphardi Wirtuatty cdreaai d
transi stor gahforisintesranksisfbgatecimer hahed al sé‘cbh@tthtrt”MU?rﬁ @ife sphtig WRIcR1 ng
sai d si dewalid ?méﬁ{%mﬁé’lﬁ@tﬁ—ﬁhﬂ"ﬁgm MeEsdcigdrcuitry area, etching the
second i nsul af'i ve spaggpihg t.%t'.ﬁkun ﬁ%@ebaa mafeerla%wetﬁ@utarae.stér@éte
| nsul ative %.H@E%r.tﬂmtﬁé' mwr r REFBFQL Hd B BEFbHGrA X %Eu le said
sideval | spatich BSEal rhteid] tovir Aneanadte i
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met hod of f%@ttftmsmapgartecmrré‘suwrtﬁm HROPBHAHE BGGirdRAPY P& @ subsirate having
a menory array circui jh¥oRbRafM1detRhRRY tABCE&dond insulative spacer material
selectively relative to the first insulative spacer material effective to form
insulative sidewall spacers over opposing sidewalls of individual of said
transistor gate lines within the peripheral circuitry area;
after forming said sidewall spacers within the peripheral circuitry area,
etching the second insulative spacer material selectively relative to the first
insulative spacer material within the memory array circuitry area while said
sidewall spacers within the peripheral circuitry area are masked; and
anisotropically etching the first insulative spacer material effective to form
insulative sidewall spacers over opposing sidewalls of individual of said
transistor gate lines within the memory array circuitry area.

15. The method of claim 14 wherein the first insulative spacer
material comprises at least one of silicon nitride, aluminum oxide, and
hafnium oxide.

16. A method of forming memory circuitry, comprising:

providing a substrate having a memory array circuitry area and a peripheral
circuitry area, the memory array circuitry area comprising transistor gate
lines having a first minimum line spacing, the peripheral circuitry area
comprising transistor gate lines having a second minimum line spacing which
is greater than the first minimum line spacing; and



circuitry area, the nmenory array circuitry area conprising transistor gate
lines having a first mnimmline spacing, the peripheral circuitry area
conprising transistor gate lines having a second mninmumline spacing which
is greater than the first mnimumline spacing; and 18 form ng el evated
source/drain regions conprising epitaxijglly grown sem conductive nateri al
W thin spaces between the transistor gate lines wthin the nenory array
circuitry area and not within spaces between the transistor gate |lines
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first insufstioe spacer material conprises hafnium oxide. 23. The method of
claim 14 wherein the second jnsul ative spacer naterial conprises undoped
silicon di &%ide. 24TheHBeHaheGclam dbayvheren WPeFIﬁTHOEYh@r%HM@H‘%’Iﬁeﬁcon

di oxi de i sSDROMGEGUEY. from TECS, and is not densified if at all until after
said etching of the second insulative spacer naterial selectively relative
to the fir$9. insul atThemeathbadef clamet6 alhengintsard triaesistorogatedineaywithincui try
area whi | etreameénsirgearedy circuitry area are void of floating gates.

20. The method of claim 17 wherein the memory circuitry comprises
DRAM circuitry
21, The method of claim 14 wherein the first insulative spacer

material comprises aluminum oxide.

22. The method of claim 14 wherein the first insulative spacer
material comprises hafnium oxide.

23. The method of claim 14 wherein the second insulative spacer
material comprises undoped silicon dioxide.

24. The method of claim 23 wherein the undoped silicon dioxide is
deposited from TEOS, and is not densified if at all until after said etching of
the second insulative spacer material selectively relative to the first insulative
spacer material within the memory array circuitry area while said sidewall
spacers within the peripheral circuitry area are masked.

25. The method of claim 14 wherein the anisotropically etching of
the first insulative spacer material effective to form said insulative sidewall
spacers within the memory array circuitry area occurs before the



spacers within the peripheral circuitry area are masked. 25. The net hod of
claim 14 wherein the anisotropically etching of the first insulative spacer
material effective to formsaid insulative sidewall spacers within the
menory array circuitry area occurs before the 19 anisotropically etching of
the second insulative spacer material g§fective to formsaid sidewall
spacers within the peripheral circuitry area. 26. The nethod of claim 14
wherein the nmenory circuitry conprises DRAMcircuitry. 27. The nethod of
clai m 14 whmsardpisdlyd etdtang ot ble g@dohd indafativet Shdtertmatdrddffectiveats
circuitry rupdsaid Sidedall fHacktPatthiotHEap@Fphet8l ciddiftryrirég@d of claim 14
conprising after formng said insulative sidewall spacers within the

per | pher al yg! T cul t ¥ YTid RfbtABH of elafim! 116 Whhdik @he $hemWRy LirfBRGELMSdY N L he
menory ar r@xﬁw&%h}ry area, epitaxially growng sem conductive materi al
adj acent sai d insul afive sidewal | spacers within the menory array circuitry

area. 29. e nethod, qof claim conprising after formng. sald insulative

2l dowal s%gcers i nwm%ﬁ LT Wi Boibira<BaeBl Q€ Bics WABH 2t ve

si dewal | sPECOFDARY @FaY CRMITREAFS ke VAl & 1eaHNS 99%Pea, epitaxial Iy growi ng
sem conductive materjial adjacent said insulative_sidewall spacers wthin the
memory arr48 circuitth &?%JH_Oa/rﬂr}ICéa'ﬁb?‘* MPLSING pgﬁe% YWY %ﬁﬁ&ﬂ%ﬁﬂﬂ)’& i ve
materi al atifiawathtSRageEs | Wikhinathe eP&yi | ICTSHRPEr A ERi AR SEiRe IRUIFHifer al
circuitry %F'%‘ﬁ?“ :§9?quﬁewﬁ’@t'?h3'tﬁ Frereeny TRy Grertey Prefe epitpxiplly AVEYY ve
spacer nmetRpicandyeiivenmaterial pdjacaah saideinsulabing sidRwRlhePIeerspaithin Mgt eri al .
31. The nefRBWPryAraAYafigUdyY\dieeein the first insul ative spacer material has
| ower "Kk" than the second insulative spacer material. 32. The nethod of

clai m 14 wh@®rei n t heTHé nmthpdflchaim ¢4 spauwisingrafter fetmingdsaith insdatored

i nsul at i vesidpeaakrspaees i withinatke t peripeare! "dircuitrydZareahandesaidd insulativwd m 14
conpri si ngsidéwalfrispgcersewithButtet imemerydamwaly| cispidtrereseay epité kially mrowinygg

si dewal | s sEmiconduativeuelatefialsadjdcentapsidsinenlagiat esilewals spatdrisnwithia ter i pher al
circuitry meetoryoarrapngirdusiey batda Wwhdief hotstepitasialiat growvisgasemnicontectived  and

t he secondmateridi abdjatent psai@r insatativiealsideavedl fspabemsg witteini tisell péripteergi dewal |
spacers OV@fcuitig apgposi ng sidewal | s of individual of said transistor gate
lines within the menory array circuitry area to only conprise the first

i nsul ati ve30mt eri al . TiBtmethed wéictads D4 whleaeimthd finkieingulativeespaeeond

i nsul ati vemap@étfithas higher "k" than the second insulative spacer material.

31. The method of claim 14 wherein the first insulative spacer
material has lower "k" than the second insulative spacer material.

32. The method of claim 14 wherein the first insulative spacer
material and the second insulative spacer material have the same "k".

33. The method of claim 14 comprising:
forming the insulative sidewall spacers over the opposing sidewalls of
individual of said transistor gate lines within the peripheral circuitry area to
comprise both the first insulative spacer material and the second insulative
spacer material; and

forming the insulative sidewall spacers over the opposing
sidewalls of individual of said transistor gate lines within the memory array
circuitry area to only comprise the first insulative material.

34, The method of claim 14 wherein the second insulative spacer
material is formed over first insulative spacer material that is received over
opposing sidewalls of the transistor gate lines in the peripheral circuitry area.

35. The method of claim 14 wherein the anisotropically etching of
the second insulative spacer material selectively relative to the first insulative
spacer material leaves first insulative spacer material spanning entirely
between adjacent transistor gate lines in the peripheral circuitry area.



material is formed over first insulative spacer material that is received
over opposing sidewalls of the transistor gate lines in the peripheral
circuitry area. 35. The nethod of claim 14 wherein the anisotropically
etching of the second insulative spacer material selectively relative to
the first insulative spacer material Lgaves first insulative spacer

mat eri al spanning entirely between adjacent transistor gate lines in the
peripheral circuitry area. 20 36. The nethod of claim 14 wherein the

ani sotropically etching the first insulative spacer material occurs after

said etchizg of the macengthold WIS 18 wheRS thet®idodtosllgcéticHmigytheel ati ve
to the firfistiiRSula@leVep&dRCeiateBt &ccats after Anideleb@n®f of ah8l BecomITOry
circuitry,ing@aave Sdpager Mhatdridl nelecthiels reatide NV thg fRrstrenguatial rsplceéi rcuitry
area and ampedrigpheral <circuitry area, the nenory array circuitry area
conprising transistor gate lines having a first mninumline spacing, the
peripheral3gircui trya ah&Rod FTBFhHg @A) TirthiRFy, Z¥népridings having a second
m ni mum | i BevRieE anelindr28 hav%%lé%_bﬁ{or hatay BRclitrySared ahdnanpérigierapaci ng;
and form ngrciitr CEr@Q?'t_ﬁé' meénfiryNEfray NGHILARTY VareS! €EMBHSINGPBEALSLY Bate

opposi ng sjiftawalhligoTa ifirsh thhimunPflinedisgaéihgnshat Perigpémil | EiRGAtrYi BRdan the
per i pher al cdrhpslhg thardigtar Bat@linéd hhoihg! 1 9ediHd AfinieRiMalleysRictie dhidhsul ati ve
si dewal | sipagester @Meh tRO PP mehisiudeiat [spadihgt Bddvi dual of said transistor
gate [lines wthin fheniRgnBnkoBbpRYAIIRI&Bhed _%ﬁsulﬂﬁvé Hideealbisparveds og@acer s

wi t hi n t heopmingPhadélall roFuirdividasieaf canar trahsigtamn dapedirds ivagin dtHexi de,
the i nsul apérittherai drvaitty JPe& SFiForitd HoPminte alsBRFdpiedifya¥teHedC indulativar ea
conpri se adidéwalsspaters eferabpgosmyrsienddls GENAdivaiual WM said @tansiBor ghe met hod
of cl ai m 3hesheitkinnthieh® ehiviylstayw ared, dhvahdulspae eidewalli dpaicard wehiethe y array
circuitry pergeheranpirtgieryabrdd rROmMprisirte undBped hetlidopt biskidd, tHeaimguletivgher ei n

t he i nsul agidewal$ spevet lwisfintae snemiory bAralyhEronp ayead tompriseratuedstyory ea
conpri se heff luomimexi adéde, and hafnium oxide.

38. The method of claim 37 wherein the insulative sidewall spacers
within the memory array circuitry area comprise aluminum oxide.

39. The method of claim 37 wherein the insulative sidewall spacers
within the memory array circuitry area comprise hafnium oxide.



