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DESCRI PTI ON METHODS OF FORM NG MEMORY Cl RCUI TRY
TECHNI CAL FI ELD This invention relates to nethods of
wo eooriomggeenory circuitry. BACKGROUND ART The PCT/US2006/027366
fabrication of integrated circuitry involves the
formati on of conductive |inestover a substrate. Such
conductive lines are used to connect to or with device
- conponents. One type of integrated circuitry is nenory
circuitry. Menory circuitry typically includes a
menory array circuitry area in which storage devices
are fabricated as cl ose BESCRIRH®Mphy or ot her
processing allows in order to conserve wafer space.
Menory ci r cuMETHQDS ®F FERMNGMEMORMEIRGITRYher al
circuitry in which the spacing requirenents are not as
paranount as in the nmenory array. Accordingly in many

wvi ces in the peripheral circuitry area
are THR 66 h%oﬁ%ﬁigs tthBfHocRPGH forfrfh @hidifiohp cﬁigygﬁf?s

rray CIrCUI ry area. nS|st
Ilnes are connnnly utilized in menmory circuitry and

Bﬁﬁrﬁﬁpﬁb RH-CU| try. Such lines typically include
rs which electrically insulate the sides
of tfibet fabgcation ghtietegraded Sircuitgpaoeplyesr ¢he formation of
cBXc?u&ﬂ; Wi \EE da b%ul{) ?fe angulcﬁy@f)natlcﬂn?@ullr?éé Vfte used to

erial over the Su anlsotroplca
cemnentnga ohevithydavice dosyenapacePseabina of hetegratﬁﬂblc”gwtry is

spac ectnrc%n@ LSt Qe8¢ LirBERry -Egﬁlcaﬂgefr?élua\égtg Remory array

menory” arrays "co sto get t hi nner
cmsurﬁlfyeamasmwb&fbm deojcaseate fatuinsited @s ¢jase as ligography

of e&H‘é?s%roclérstsm aII%w%oni’? blﬁ%tﬁaf@ec%ns%%é "’Wéfél]r space. Memory

sem conductive “nat er | as nonocrystalline _
cisclitryoralso stygiaaiy fﬂ%ud%m@ﬂl@/hefgls@ml rit B whiehi e spacing

r?ziulpéal'ﬁgn ﬁ[’@%&%‘é@ﬂﬁﬁ@ﬁﬁ& 5€9h9R8 nﬂfen{d“r? étrréyms'ﬁ?éc%rrémgly in

nory array area as we as I n
M@y mlséaratea:udemms in mee@erlsb@halmlbw'ﬁyu%retay@ra:tamwally spaced

A L 559 rbRiVERER éé/v.gééwtﬁé %Brwa ?fﬁfcﬂﬁﬂ(}%reénd

reqU|res process nodi cation at’i ve
per i Brensistori gate tings tareasamaventy hetilirasl iedneperutdirgyitry and

pgh ﬁEHIrXIerlt@he SR Hﬁsaw}/?i'c%ﬂ&“ Yudd 'Y ewBH! EPSEers which

acer € nenory array
etaqmgwy wwle@ thedeisiesapi the transisdol gafetineaseduch spacers are

tAEAR bESviGBRA {RRfRg BRELYRPRf iNCulative material over the substrate

and anisotropically etching the layer to leave spacers about the sidewalls of
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
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.

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
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spacers and transi stor gates. This can adversely
af fect the speed and/ orot her perfornmnce

w@baracder i stics of the individual transistorsSPCT/US2006/027366

Parasitic capacitance is increased or maxi m zed by
reduci ng the thickness of theyxdielectric between a
pai r of conductors and/or by increasing the dielectric
constant "k" of the dielectric nmaterial between such
conductors. It would be desirable to devel op further
ottetrhpelforaohe eclabiasteristics xdt ihen indivithiad otraopistallst y Parasitic
FhEORRPTE het Sy AChASANIS LY rSRicHfo! IREIIRBLE of the
array circuitry area eren
d dectriat I@eig,weferom Phiy pboontuoterefadion taparwegsmg e dielectric
) n
ShAReASELEBE I JBEHIS D BEETsUA T LR SRR, Wafouia ve
desirakslei ntonoderglopo iurthetredﬂet’l‘ma nwéith oﬁnableonpptlmzatlon of
aHs'ES'ct]lI gﬁicéml RN SEC YiEn Ch 3L MRy ét'o?eénﬁlegylmes within the
W't hout "1 n erpretatlve or ot her
megfierneavayt oirchigrys peea fdifensingly, oaﬁ@pana@@cdmrf%@ {droration of
Lrlgy?/lg The invention
Shglglsgggérslne Hm tﬁ&#ﬂb*’gb%ﬁ{%wﬁ I?%I rcuitry. In one
i mpl ¥hilet the omvertigubets atoélvaseqamm\acuﬁaswngcwehabome identified
lég%%gr ytl_%rlﬂy n%' g’ ts[)yllﬁ{t%@ anfh & iReEAREE 8! oﬁlg/r Gitlitdd by the
circuitry area conpr
apcamsasymg g:—.talms |afesiltheaMYngVCa'df3drswlthDWﬁ nmﬂrpretetive or other
Ilﬁ‘ﬁt"?‘ﬁ%p&ergﬁge QS’%Q% e%l fl&dtfo?uu'atnrciylnaé@@orﬁlgﬂgé'v§l?n°' the doctrine of
ransi stor havi ng second m ni mum |
egpw@ientswhi ch is greater than the first mni rrum I | ne
spaci ng. Anisotropically etched insulative sidewall
spacers are fornmed over opposing sidewalls of
SUMMARMual of said transistor gate lines within the
per i r Ui Foft
Bt soREoneRHPEHEIN fbifibgior Briniid ifmory circuitry.  In one
inpemeppbonng subisliale i provigeld whighl hast asranemory array circuitry
t n h he e
a?ééana?ﬁos é’r%%?%}??rlgn &?CLW'trg 'aEeét meln'ﬁ%'t'%heé(rtn?g%?rsr?%ré‘lrcdnﬂy area
cpm§ear trangisted oRte leteSt havifgner {jrsdr miyimurp cling spacing.  The
p@Fl Y#\ l:ﬁ"cuﬁ’ P8a aéBrﬁEhEQ@'t?é‘#né%to‘?t ghed I|n%§u|1§¢/in\éea second
spac rs over the transistor gate lines w thin
mlhénlpi@rlll@ﬁlétpalmflg miich iy gieateraii@nnthe firsthininigying line spacing.
Aﬂ??d:t |Q§ﬁ9"%@5ﬁé(§‘¢nédlgﬂ§é%ﬁ@éwﬂ@%‘%abb@%ré‘”f&hﬁ@dt&%r opposing
array circuitry area. Al so, spaces between the
Std%‘fﬁj sStoérmgiawdum wésSaidt Hiansisier matepheesl Withinc dhe rperipheral
cftthid yareﬁegaﬁlﬂgﬁj M” foPmhing r@ﬁ\goﬁﬂbﬁ%tll&o@t&?éd YinglfiR@ sidewall

[ nsu ative si spacers over the’transistor
spacers over opposmg SIdewaIIs of |nd|v1dual 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
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

between the transistor gate lines within the peripheral circuitry area.
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gate lines within the nmenory array circuitry area and
not within said spaces between the transistor gate
wo 200em18%1 hi n t he peripheral circuitry area.| nPONES2006/027366
i mpl ement ati on, el evated source/drain regions
conprising epitaxially grown sem conductive nmateri al
are fornmed within spaces between the transistor gate
lines within the nmenory array circuitry area and not
wi thin spaces between the transistor gate lines within
t he iperangheimplenientaiiony elevated rsmmee/drpiremeagiens opomprising

eé 'F r)?&ll)é{&%'wﬂ; e\éﬁllcﬁﬂaﬁgflv?ﬁﬁgtrerfgl aré fg%gﬁ%l?MﬁrsﬁJbees between

thel trapsistor @atedlrmdwnthm pee nMeeor ao*avwnrqwiyy area and not within
Secan
SRECES Qlefr\]né u%” ?‘fé *gngggéﬁﬁﬁ?éﬁé%?h%@ tﬁé’g‘é‘?&h‘é‘fﬁfcn‘%&‘ﬁtry area.

t ranki shermg:éemelnrtaw wiitshiinsuladiveesnaceranasgrial is formed over
th Wil AR gggg\g@ggﬁrthggrﬁ{egkofy;%gayt frcBitff-arfiCand the
pemplhleutail eiraelitay iareat oSehgnd i msulaltlweussmqaremgp%m%lr is formed over

I I
thréaég{;c iAsuy a-”\‘/% éﬁ%@é}?ﬁﬁéﬁéfgh& ovel ﬁ%e@v%\ﬁthﬁ aft%elln%s within
trreemnynoay r:aya;cu mcceultrvyaae%aaradwdheoegrlnberah clrcojjacesea. The
s&%ﬁ/@?ﬁsl}lgﬁvé rs?ﬁﬁ%?%%tegﬁtl (?ﬁ_ eVl Ritdhd 3 relatlve to the first
peri phera second 1 nsu
mspaaie[e nfuwewal‘naterlahl sd’ﬂﬂleome@ahblylreﬁttdh@de s%wwl’ \mt?rlal fills
Ll t
oG54 S B LANSEO LS SRRFPUTAERER aray orcuiy
arq:apwldngoes detafill spefceisndetwermltheftrargigtar aats bﬂ@ﬁ within the
p?ﬁ&ﬁe " %’rcW%thh' Qr%{'e p?ﬁ%p@&lndc'lﬁgﬂiﬂfvﬁ ad erAfrﬁ§lrer|al is
mng t spacers wth e peri al
amspd:nmpmg,llyaraiahed heelsdivety i medative i ipe tbpaélé$t nﬁﬁ@'@l’“é(? spacer
h ectiv r s [ S [
m'a%er%f: gﬁ?@tﬁje {d ) ﬁhr}ﬁ ﬁ'Ls%tlétYnDrgldtglri}faallf %}?ér%éur?t ;Hyv%tér‘bepposmg
sndieiwaélss@rfdlngl\d‘éu@ll IOfs&Fﬁidetr@anttW wateelifrs | Witkinathe peripheral
ar r e T, IS
ofibffh drénl’ Zdt FolfRGSthe RChElSppEaly MR PR ripheral
cirogittyagre®, Q]Qj@ﬁ&lohdsﬁmé@%v%\ﬁ@racépp'ﬁgtq{gﬂsisdémqob sgfectively
rélgﬂ{/é(' fgquheo?lrsﬁa'n‘fjleéﬁoé' §|5£’(Eerg%§ter|' ne\ﬁltWIrF r{hB t&nory array
array circuitry area. her aspects and
CIanﬂtmrﬂaathﬁ§éHdeGl@©W?H rﬁﬂaeﬂeéﬁi Withn ghe presir el oNcaitry area
f 4 t h
agre descrii bedéogg%gvﬁﬁng? Uggsgdee{%gc@a?%“étlhg fbg}%gtﬁga”y stohed
efiecbmaﬂﬁ?ylfﬂrgn dingwiathye sigwall srRacergi YPRARRILNI sidewalls of
lrﬂﬁp'dﬁg'l 8P s8fd ﬁ‘ RSRSS Ghfe Iflﬁe?éymﬁn ki Hé?ﬁ@?ysah%y C|rcu1try area.
accordance with an aspect of the invention.” Fig.
a vi &thef ash@ctrs.@d mplewae ntations regranteaplated.
processi ng step

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

following accompanying drawings.

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
subsequent to that depicted by Fig. 2.
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subsequent to that depicted by Fig. 1. Fig. 3 is a

view of the Fig. 2 substrate fragnent at a processing
wGer@p/ossdbsequent to that depicted by Fig. 2 . FPQr/ud2006027366

a view of the Fig. 3 substrate fragnent at a

processi ng step subsequent tetthat depicted by Fig. 3.

Fig. 5is aviewof the Fig. 4 substrate fragnent at a

processi ng step subsequent to that depicted by Fig. 4

. Fig. 6 is aviewof the Fig. 5 substrate fragnent at

a prhigegsing \Gewpokthss Eifiehisubstratetiragrpent atiangraciegsing step

| o i ' t ig. 6 substrate fragnent

Séhségﬁ#%ggéﬁ?ﬁg¥§?£%9§36§§q§ént to that depicted by

Fi g.Fig..5 K g.viewi ef they Figv 4fsubstrate dragmenbst pap@cessing step

[ st gp subsequent to that
Sd%%%@e?‘g tgbth%% g.és%?éétpgflagai s aviewof the Fig. 8
subsFigatéeis ragawnof the Kigprdcabsinage Stagmenbgbgueincesging step

IsCt j wFig. 10 is a view of the
[ g.cI %gl}gs’fﬁggpép@%%ﬁgnﬁlgé? a processing step _
subsEiguehis aoviewaof thepFig-c@ sipsihiage feagmengat alpjogegsing step
' j : rage fragment at a processing
S%ttsg%&%’Egggﬂ&?e?%&?ﬁg?ﬁgpﬂt ed by Fig. 10 . Fig. 12
i s aFig. dvisoh dewubbtheafig.pf Gedstiatg fragraeobatianewogissing step
Hﬁﬁ} ' i Fg. 13 is a diagranmtic
S@?e oef%tggc}hrgrgﬂkg}ﬁ%g |b89§'iga?r ng an exenpl ary _
appl Figatd émaofiewnef preeEégit 8 iswbsittate fragmgnt af aj gragessing step

.agr ' tigular features of the
S%%egggrgéﬁ%} atgﬁ}gtg%ogq.fllg'gbnputer. Fig. 15is a _
hi ghFigeVidl isbh od&wdifdgeanigo© subatraiet iraginens yad deptocessing step
' t lLary.qagpect of the present
SL|(‘r")\§1é\:/e |H§%.° "Ef‘gee%&?@ bg IZ'l‘(_;r'rgl'i fied bl ock diagram of an _
exenblgar {1 é$ ecviewmi ef thestégn A6coulstrefet fagmeidpalca processing

e HLSE [ HAR: I:ED1BESCRI PTI ON OF THE
S%Eti@H&tﬁ%%ﬁﬁﬁEﬂ#@%%&l%%1|§iEef erred enbodi ment s
of vBid-d&isneMipicr shbstipiegPiRIRSEING i aaseidangeevith aspects

o'ﬂ_ﬁﬁecmvgﬂgow.th reference to Figs. 1- 16 . Referring to
Ig. 1, a sem conductor wafer fragnent in process is

i ndi Eigt €lB ipensliagrammptip view of a computer illustrating an exemplary
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.

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

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
semiconductive material, including, but not limited to, bulk semiconductive

materials such as a semiconductive wafer (either alone or in assemblies
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reference nuneral 10 and includes a sem conductive
substrate 12 . In the context of this docunent, the
W e00m0igemi conduct or substrate” or "sem conducPCTES2006/027366
substrate” is defined to nmean any construction
conpri sing sem conductive matserial, including, but not
limted to, bulk sem conductive materials such as a
sem conductive wafer (either alone or in
assenbl i esconprising other nmaterials thereon), and
conapristngd wthén enateriais alherege), sagdi stmicarndimdiver material layers
S conpr | e I T
(e@iegn? r}ee que e?gé bﬁég Emrﬁ% dgﬁ ét)é'uterrunfatéﬁé@) The term
"suhslnadé'h gefelbsitto nany |suuwppe’r¢hg @trudheresenpbmw,cbut/@ot limited to,

u c X ry apr
BRGSO e AR GUBLL Y ESBfitety proferea
sammm*rdpstlabl mrededinl iafomubatrateoutih ief butkurmseneeystalline silicon,
ates co I a
agﬁg&@gngﬁctcgwsoen pn@ﬁ)a obssqgal}%strgée@ﬁﬁ@pﬁﬁeust I%rt edxample
semicindatcéort@niinsllatesswosteatesy array circuitry area 14

and ?hgqﬁu%’(pftre?il %tgﬁgt?é'tjetﬁ' idIG8ed & H%g lﬁféaﬂﬁgfcﬁwﬁﬁy area 14

i mpl enént a nory circurtry
andngrpes ieh eDRAMIrCuitey i areg. 1$he Ireone yoraferagd dmdemenyation, the
r [ S | i
iy SrRycb S TR S HpRSET PRAMECHEUI.  The memory
agpyceinguiDy. ares uph&mbte@l ra@ucomrl&mga spen¢ spldéqjltitt@fdtranSIstor

g% ﬁﬂg?r1§'hré§/|£'£ef|%tuﬁﬁ|lu'rﬁ ne sp rg_d& g@*eerHJHé?'Sﬁ circuitry

argaedbeis detmnte‘d pstcampiiging some slplaelntnygomanmswbgem lines 17
h%%@% Sapas%'c'agdm'mhgnﬂgnecourS%GJE%%“ Dgg\tlvﬂ el§s Rhtb? than first

trons Xp duce in
mlamrgelmae ma@m@rmcefsrty@camn@xwlagyDDzn | nrﬁéent generation

p?&’caecés% Per,&ﬁq%a% ey bP%oQﬂsJEQS'QEQEHQOEB; redifi&e in later-

spaci gstrons to strons.
gendranoduatoqasarrm sﬁoremelarv@shu@ saﬁgmpﬂwaweﬁént generation

DS 5 ﬂﬁ ?ﬁoﬁ% IQ?%“SEQC&' %V‘ﬁ‘!)llns o Aﬂ—gﬁrbllnl ul%ti @b@dAngstroms

tranS|s and are depi cted bei ng
Irfv i@l dmsuatogagetajulmeécﬂﬁu @nldayércae b%@@déﬁfﬁ(’e as having
s elv\;% gli oxi de having a thickness of from 20
roms to 70 Angstrons. Gate lines 15 and 17 are
al soThbyI“uaVatﬁd ereanpter @aty linespi 8tand 49 atandepigtag as being

f&%%‘/é?’gl a%OBFeq?&‘?f@ BRRAUG i JIBIRSIEAi1iEET I8 having a

e., poly I con a greater conductivity region 22
tr(lpk@ess ohé& oot 280ARgBirom S ke VQe%rtQS}rqmﬁalGa lines 15 and 17 are

arseof rtgm}v%F/yoFT@i g?é“o?nyj%epl QQ c%‘ﬁ%ﬁéfhﬂga 'cB%HU@fWé!I? doped

[icon nitride and
sgmmmiuqiivexmé?rlahnemen%@ a(i? ppelvsliced) nanggates conductivity

(dQ6M B8 1N, 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
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
layers 20 and 22.
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depicted transistor gate |ine constructions 15 and 17

is by photolithographic patterning and etch, although
w@Roocow9sE any ot her manner is contenpl ated, apdI/US2006/027366

whet her existing or yet-to-be devel oped. In one

exenpl ary preferred enbodi ne®t, the transistor gate

lines relative to which processing of the invention

occurs are void of floating gates, and for exanple

wherein the depicted gate |lines conprise a singular

conditut isubsitade bbritied byisl Riefesably anbjeztedhie a source/drain

reDYREHA €l Rl Bnet oS péﬁéﬁéagbﬁdﬁb‘m ﬁFtr%@dW?lr?b implants in

source/drain reOX|da . and er to vari ous
prefarded tsmbogimeartds f y$lm@h implanis andofrest piocegsing are exemplary

andTg;q'g dIF04 So %tﬂfi' 41 ng SoMtit hgopQFtOB?Stﬁbnﬁw%rn?on unless

ary ant erred only, an not constitute a
spEaificalfy tmtemmelat cleimunnees anphisis.i dapisalveand defeferaply, the
mgl'nabr?1 q ?acﬁgﬁlt%'tfr nst¥RrEahtey @Bﬁcgf&{ etbakéb)hpﬂé@ n-channel

y CIr ytranS|stors are tabricated
denoqul Mememhammerttmﬂrab@lrcvméy draat ise faleieaindr i) Comprlse a

co(iJPB%lé'tlto %chﬁnﬁéﬁréﬁét B Hh i Rl COmPi g | Bbeerred

channel nel "devices. In one preferred
implptneméaticen.i te suhetrgtﬂmfrfélge ofcapj ge sukjaptegleto a blanket Lpp

|mSpL'Q{1 F?%ﬁ(ta%;ﬁebérﬁnﬁgfanltw é:@@bf&“{o gﬁoéxé?ﬁéfﬁﬁ’il%ld%% of 1 x 102

arseni c an exe ose of
lonetm'm?anBrthlémnm toee pﬁeféﬁ@dmreb@dm@merﬁbbm%ﬂ'lo inpplapisecan be

cm&té !D'Pr{[’lg \f# qesEBQ Fielﬂ Alc rﬁ]emhé'_l' devikeSUB$t F’r@ésﬁ’(mg p-

I N N-Cchanne INg pcC annel devi ces,
clfanmet afevigeshtanchirtives mmtheﬁlu@@mnmpaﬁmnumnh@nt usmg arsenic

tar e@kgm tIa d%)ég fary 4 $43 |9|f|s/l:rr?e 6ph9ﬁ§/n%mth°e fREhannel
he se

annel eV|ces quently or
dep\rlpe$ thsubsequsmW|ar priocethsiratp, msgﬁtlabepmfi’éélﬂgedmlght be

cc%?cfucltgﬁ & Q\%”geéhéiﬁ-l(élC&%cﬁge%fp%ﬁldamy, the MchBARBEldevices

Vi Ces m a phosphorus or arsenic
Mgt @uemnm@ekacblvalwde.@ ehpeRItaTes OF BFRENIC ceaRt@Ning implant is

tgr?d/dcﬁga di%hel Waﬂrgrgraéf?lcre%gﬂoﬁ”férmmbdhﬁﬁf RafI8n&, and perhaps a

ron- contai ni n i's al so done optim zi ng
b tea- g@manreggompleﬂt pe trde@ edonfefoc optinRangr thed-oporegigns of p-
canrelfddited Nsul ative spacer material 30 is formed
GVEr tTans st or gate lines 15 within nenory_ array
ci r cBeferyingrigaF 4 2ardfitatdnsviadivsi %Q%ﬁefgaﬁt@ria'r?&'slfﬂmed over

rihERkdY %%;é Hh*?é'saHSC'lePthtHén%@/aalﬁay Suehitheaes 14 and over

spaces between transistor gate lI'ines 15 w thi
trapeistyr geteyingsr ddi Withimrrafioherahfircgiiiae exeds 16et v%éfrh leaves

sﬁé@&s'ﬁt BEtﬂ@éﬁ%réﬁQ@ﬁnrlaat@ 'ilth P@r\hi@l'i‘i%r ?Herﬁbf;ﬁlé'rﬁa”yy circuitry

enpl a preferred materials include
an@agﬂ @,mgl @paces 33 between transistor gates lines 17 Wlthll’l 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
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 fransistor gate
lines 15 within memory array circuitry area 14 and over transistor gate
lines 17 within peripheral circuitry area 16. Second insulative spacer
material 32 is advantageously selectively etchable relative to first insulative

spacer material 30. Where, for example, first spacer material 30 comprises
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silicon nitride, alum num oxide, and hafni um oxi de,
and of course including mxtures and/or nultiple
wo ag0et08896her eof . An exenpl ary preferred thi cknPEEUSZNEGE27366
for spacer material 30 is from50 Angstrons to
preferably no greater than orme-third of the m ni mum
spacing D1. Referring to Fig. 3 , a second insulative
spacer material 32 has been formed over first
i nsul ative spacer material 30 and over transistor gate
ahy rees 16 op oibimatiemoefy sdicoay nitrideui alupninpea oxideangnd hafnium
rpr [
o%?ﬂrgbabte‘? yé?ﬁay?l%?y fggfegréd ﬂ%ﬁeﬁéb‘r’a‘gtlsv@ R aégfé%‘l%@h Jioxide. In the
c@fteks chdhintagamesity “sedered \sdligoreditxibee dedingsi siicen dioxide
ma'tér?él He“ﬁﬂ{; 6}1{({ YfeBRtHAN 'U?\teeétcﬂ'bl 3Der 'R ofPbr a combination
spacer mater conpri sesany one or
oi:bmmmand cmmnsfphgrw cénpmferredemaahamommp@ﬁitm uagi@ped silicon

d%ﬁcﬂ;g ;@ q¥i gﬁhzﬂg %@ P@Il(yrtipisqflgétreeQTE@ ﬁhdsgubﬁ that the

silicon context o
dGWMtslllcmd@pawesum poh dfineified" (adefaa%sabuthl%mmt in the

plddc%)é'sﬂetdmfta% l|t§{e h&‘é’fé‘ﬁgﬂosgf&ﬂw WEATRAR égatt%mtfe described

t of nati on of boron an
snpibsmpm-rtlys ImtbeGfOEﬁEEUOﬁ!ﬁlmlﬁedO@#méébo@n tunstppesldsihiegn dioxide

| Xl 3 ],
Ia&ekr ae?%yl %rt ggl ?'b:%i{'ga TEOS(&‘;*DOSIIt cIsuacth % htgmpehrature at less
theep 080 1@d aid i ooly drrecmam@ i"aohodedeifisidi @8 (langl easstit is not

sse?étlg{esht&ob%o e{%ttgea ‘?«%rﬂ?)%?ac‘tailrécb %fé(}#dsttaf(ﬁ) . eflﬁrthgddeplcted

escri subsequent
ptdferrednerebpdoﬂenhu&equmlurr@matl\emsgﬁqwmtgrlal 88nis deposﬁed to

aqhtpﬁ'nggs B ivANioCHY) | 'sﬁa QQ% %@mgérﬁﬁranéﬁstgﬁﬁ’aﬁé liRes "’\tS within
and

enper ature at Iess t I ns "not
meensiyf arrdy ciecuittngpres 14, blst Aot t@dtﬂsél@q@@ﬁ By lsiwpangtransistor

ghf® ése”ﬂ?%ﬂ Mr Sef?ﬁhé'rtal c%%ﬁrygpefml nBE/Wa)ﬂQPbQE%Ie only, an

preferred second 1 nsul ative” space
exemerarsl pr@ierrgd dé;sdxsnetseofw onateriai @’IZn@sfsfoéf ﬂ@@tAR&StEQi“S to 500
A&P%L fRaces 3 1 between transistor gate lines 15
I'n menory array circuitry area 14, but not to fil
spacBsfaingetadda. 4 apeeIchingatve | sRacer7MgteHiah 32 has been

anf:? ok ‘?&f’]a/ry'efc%éot r%e?cﬁ&eiﬁ r@bét%y & Wﬁ”’plrﬁ;u@éﬂl% ~ spacer

referre ckness for nateri al
nfat@wrall@@ ec(fﬁﬁtweotm fogmsosuRiyst ﬁtﬂﬁéﬂ'a'R@P@PPr%g“"t QVFT @pposing

sfewsiRONG 'd’fs%d?\(/id\ﬁ%lsgﬁct%némfo@r gake 3tndRS1 Pe®thin peripheral

ani sotropically etched selectively relative to first
cirpgitiyaarese 1§paderexpmpelaryl prefersed aiehing ebemistny includes C4Fs,

dfg%ﬁcﬁkrv r%lggq@'d 0xIB8GRAR P4 r%\e%rvéaoeoér@g.c%ndﬁnﬂaés In the

vi d transistor gate lines 17 with
cpelexpiadrthis dpeuiientyazsadactiee etah requiips aﬁm%/@éfq:frqrze% material

r@L60E R SRR SEE ¥ RV 8SteTf St 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
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, although other materials are also of course
contemplated.

Referring to Fig. 6, second insulative spacer material 32 (not shown)
has been etched selectively relative to first insulative spacer material 30

within memory array circuitry area 14, while sidewall spacers 34 of
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CF4 and Ar for silicon dioxide material received over
silicon nitride. In the context of this docunent, a
waeieo189%e etch requires renoval of one materi BET/US2006/027366
relative to another at a renoval 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 | ayer 36
whi ch masks spaces 33 between transistor gate lines 17
matertd! 8 2pavitphepatipbéeralucireyitryr eacd 616 aned niagkdser A preferred
ref r i.ng V. t
mBpRE R ikils’ Sp T SR et sen sy, WY Lo BOAARE'Y bufferea
oxpdef err dduteat l4Fi @Itc}nlsgpmblemnetrNstat amiienyhpssere and at a
mater |s frn COHEE® §0NIRREl [
tefp e& E&e rgh§eco fr|%nsu?gtclg’vegsgacer %ﬁ%n}e P%eg%’rerr %te”al 30
cahprisgs hasiobedrsiicamelioxydeeutd sphger maeterlab32cs:mp@$es silicon
ul a cer. Y t Ry JRIRLY r ;
n'krl'rcw rrél%éégg %Z? %mﬁrlbgbs?ge\z\\%l Fangpacer% g{ﬂé sbacer matertal
caohpeses iumdoPpzdwsilinon giexidsherumh i masttprgfenaddy n@t@ke@SIfled if

ST by B Al B T PR R e matria

asldepioteddin €igh®d.ng chem stry at anbi ent pressure and at
a 1 eipR rﬂégr rﬁ:§997°ff|rfs¥ O%g%&et % Jaggpqn i g’;@a‘h%rs been
mat ert ai sés 'URdopa i c | ox1 de an
ampabeplamtyeetdieoBbf@@mmq §@|§nsun|sud:ain/en|snd¢\u1@ll spacers 40 over
o%cfsflﬁ{; aﬁ%é(wgﬁs 8§ |'nl8ﬁ\ﬂdégpg1e raﬂg%t?ﬁ\fhgé?e Fings Sl%a\ﬁﬁﬁin memory
conpri ses und
annaﬁcnmwﬂi’weabbylmotArdeﬂsnfnled' pfeferresl Btﬁhn@menmlﬁtfm for such
ar‘ﬁfs%ﬁ%f) ({1%@}{ ggp "g’%‘%& %&?.SFQ%& dd Weé?éréf \né‘ﬁlcctﬂ@&ﬁtrrlde includes
mbuitistep i etsbirg |U\$mgs¢‘erceﬁFna€blmFal G3tF hasdbOenin a multlstep etch
t | t f t '
pl%r&gﬁmlr lopgca} é(ls% gggscetrg fk?ecoes’tlf:ﬂbrrgglr ??é@% H@rtlons of gate
duetﬂ;htmcdamr [ frtqramlestsalbsyatt% @i @fégctm@ i @hﬁ)fhseréﬁﬁwwnductlve
m%%él‘?yl e %gHIE%fn@u?% 1éubﬁf?a€e}(e@| Hidhil" & rg/d array circuitry
or wher e

chi'ng chem's such ani sotropic etc

anest ©4 dln the @@mte@@@dsmqs&@mefﬂrfeql @éamMQqs,uu@ylan sidewalls

trste rocess. al so ep| cts
wbtocthamggtﬁatewmmqmmurmm\sd Yatef lasélaétypﬁlée}fv@ye%pacers 40
JolVAO fective to expose
Wégrﬁ @%n%u t%r\;é&'%ﬁcgﬂgﬁ% qfgem conduct or substrate 12
wi t hRefereimgr yo aFicay 8ci Masking rapterial4 36| fneheshpilcthas been
rFE SR $o 5969{15{@19)(&”1" es, insulative sidewalls

spacers In_perip heral circuitry area 16 have
mexi uengi dspectnef the |nvent|on the invention encompasses forming

sMérFségpwﬁh tgh i ll‘\%'rglgc'ﬁﬁ i eQH?gZ a%‘%aﬁfﬁqur@m@ths W,

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
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
aspect of the invention, and independent of order of processing, includes

masking the spaces between transistor gate lines within the memory array
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whi ch are greater than maxi numw dths W of insulative
sidewal | spacers 40 within nenory array circuitry area
wad007RefoeTring to Fig. 8 , masking material 36PCTUB2006/027366
shown) has been renoved from substrate 10 . In one
aspect of the invention, thednvention enconpasses
form ng ani sotropically etched insulative sidewal |
spacers over the opposing sidewalls of individual of
transistor gate lines within the peripheral circuitry
CIEme’ayprarea tvmhliearmrngngmagmqwl@allyy edehegrkdinsulative ~ sidewall
r [
ALY IR0 eI A nd B BRERS sy area anc ot
wukhtrhsmad;dfsabﬁmlytranrseglomﬁtftullﬂﬁ? veithia. thwhreemory array circuitry
ahov e ng i
eBn)g | ng ‘%]e%gfﬁe Sisl'ga%ld d%ﬁ?é‘t ﬁﬁ'@ Qm@fnn'e%%(@ﬁ%lmnﬁﬁnner of
d@mgdw@tu ndjwt’narsawtirsun@ntren@ﬁmrdancgf withurtés aspect of the
lnklgﬁbgﬂ' "{ﬂe| ﬁ}%géesd%\é%ggﬁdtrgﬁggwlsCga'fé”ﬁﬁ‘?g ’WIﬂHHEEHB)Cbenpheral
nory circuitry rn ac dance w t
cipspbyt atﬁa tare Mmasketi wijleandisotpieaitic tched dngelative sidewall
@é&%@sgﬂen%rmg %‘?Sthgat?ghé‘@térhgafeoﬂﬁéé BRhUEEL memory array
ransi stor PPhes wi t Menory arraycircuit )),
macussrvamelaeandrrmtngltiam thet $@%ﬁQ§abEW@¢l@stlﬂ9uIQﬁt¢\}@eS within
[ p 0 tr hi
e PENRhe FParal i ifa, VU U Sfple BE, Hig" 7 abBRts one
sm V\mnrterrarm‘u s:tcvnggaatoe | i Reghert Hhe takoveedesgribed apreferred
Y. -ar e [ S
prcdcre%%rige colzi'md%%ts W%‘gﬁ%sgfn@emfmh theglﬁ?rﬁépdeag‘gﬁlﬂﬁcﬂﬁgy area
beﬁwradberrﬁambengnhmtﬂhuesp@rsple@tal sfrouiisy ang@ntt @Mevemaspects of
I Ween (0] Al
th%grl p et*r%a Cl rcehl t H@%&e@%}?&e W'Eﬁg t\\t\\ﬂw Pbﬂph@?al ciruitry area
pear dot maskiag | witbircbd Mmesuom iareaysiciesMilry spracdnsforming the
i he a enl t e
d%@lc@&l sjyr(%;gm rFf:olrJrl tggélﬁlg?éeagmj bk \W/%\?VI ﬂl%a{r‘%ﬁe@sonly, depicted
abl@pm@malryaﬂmf@tdosp@mr@ 40 meighfiienfermere p;ﬁ@rruteh@ﬁaformatlon of
ééé:rgl y area. By way of exanple only, Fig. 7 depicts
ne such manner of doing so. Further, the _
abovEutbstranedegestiessetn jhecdsricird dUrfiRiced emoodiment, the
hi ¢ t r 0
mréﬁmr%l%ﬁf‘%@ R I e B
etabirg do, farspenaseass wﬁbmi rﬁkr%nwramh%naéocww{;bfpa% is of all the
{g BR kb 't‘Plet EEnQ%EéPBSF@'Im%‘sr\ﬁHhH Yh@rR8mBF Yrrd\P circuitry
Ing Wt e menory array circuitry area in
araﬂ mEtgthafelruepac@wsi@am@@fem@@l ambapineentatheppagkipg within
? % QQ%try Ctvﬁﬂleaﬁh?s‘bttfd}ﬁbgl‘?\} lYehghedform insulative

t “be ormsd prior to the formation of
sndewall spacers wnthln the memory area C|rcu1try 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
circuitry area are anisotropically etched, and also 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
one implementation the masking within the peripheral circuitry area uses

photoresist.
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spacers 34. Further and regardless in the depicted

preferred enbodi nent, the masking which is conducted
wowaohiodshe menory array circuitry area whil e PCT/OB2096/027366

to formspacers wthin the peripheral circuitry area

is of all the spaces betweeniphe transi stor gate |ines

wWithin the nenory array circuitry area. Further in one

exenpl ary preferred enbodi ment, the masking wthin the

peri pheral circuitry area, whi le ani sot ropi cal |

et chl?nvg:elselrfgormmnghtsmmurveUQsdqu/ahtly s pdeeeby wepHaxiallye grown
s%ﬁ(&%{nﬁﬁg%@?@trﬁ?{ecr\’%l I"syfo?@;%?iwa?f]éc%fnt ghk lﬁgﬁ&ﬁﬁ/eb?fd‘%%’il spacers
atcielastJMtlﬂ"yn dheanemsmrv regray circuiey eMplFa?rryemrapl@r pad by way of

, S

{Aﬁ?g pﬁy thégéebcclﬁ rﬁ}egggﬂ\%(yﬂnﬂ?i HQSI&?@H‘%}Xhﬁ{gSaXnd sequence of

sgaced. torl‘raytl@m ws)ultsr omRigi &whﬂeimgmﬁa gﬁqm@ogdggwaqumatenal of
s r [ AAAY
o QERERE 2R, PEEHBRE A M rBecrs 36 Sunuardly, sxposec
andithg semiomasictise| lalyeenqh ok subst_;(ygq 120\)V|thrrbme\mmh@|ﬁal cwcu:try
artehale1!3r]§%o réfg ﬁlkﬁ%erlaw%%eéﬁ I@‘?.hc'ﬁegé’ﬁ %eaﬁﬂé‘é(ntalgeously
ea are ani sotrop ed. Furt
umIizeecabomedeeaferrbeldlrepdemmtayoemodpmxnallytm@mgmlﬁ@nductlve
nt y i t a
m\l%{'gélj;él %Jqfcéﬁmﬁ%ulgrtl(/% s?dé\ﬁéll %%?génlgmdgl\)gﬁhﬁh%emory array
cnmmyngrewt M,n whnha peati plpﬁraalalkyu igEowing sgraiconsiestive material
u I
at\%%% Ler‘r‘? ?\ﬁ’/'aﬂgsdr\g\%c@gém@@cgﬁ{ dléﬂ?%@ﬂl"ﬂﬁ%{ég c}frcuntry area 16.
Fboenampaejprasenh mh@nucnsmmgtsubetrgtej@\fv&llg §p%\@éef§rably subjected
a h e

e%a%‘p é’HlFﬁdg‘tb'b %ﬁl@?n@r )éfa &fa\fe %énrrr@c%ﬁr{i%ti@’éo\?/neatgﬂél growth, for

ex@wpld b@clocmwted@@l enedﬁFetmwhge ford lssgutive @9 speegs at a
st he
bR of 97k fnd uFgorBrrc e %??Eye‘f“c.‘?%ﬁ’i”§°'“t'°“
isapeh0q®:4 vglumtwar ditio ek poated toaadt weeigbhiresernic HiFy golfution in
rial of substrate 12 within peripheral circuitry

area 16 is covered with materials 30 and 18. Such can

be aaemmgemﬁig WR.i epitaxial reedmicopedetye gnaterial 44 has been
gH(}? F&ﬁté‘éh‘?ébééhc‘w tﬁ?ﬁtél iy o@f%ﬁ;%'nd%%mu%hbgﬁate 12. One

erial adjacent 1nsulative sid spacers

ewemiplary menefeyrest magtecial cigi tepytaaraéla( 940Wmhm®%ysta“me silicon
whEkL 2yl thQﬂgW NOMSRIAAORFAAT iWificARIRIChal | sa‘éjlr@\‘f?/ﬁntcomprlses

|nsulat|ve SI spacers 36 wthin peripheral
meinosty stellingr @a“%‘ F&thexappmicariiuiive inmatesipde, akenhef course
cc§¢|l nﬁl@leed OfforFéﬂamgle' §n9rtﬁf Wa@rbbf/ e§(HPipﬁ5tcﬁ‘q¥té?1 @lloy of gallium

prior to epitaxial sem conductive
anﬂtsth:(m gMgmr]anSf@t,her 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,

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
masking and/or implanting steps, and in any exemplary order for the

fabrication of typical p-channel devices and n-channel devices in the



10

15

20

25

30

35

exanpl e exposure to an HF solution for |ess than 60
seconds at a tenperature of 27C and at nospheric
w@r@3ser An exenplary HF solution is a 100: 1PCT/US2006/027366
volunetric ratio of water to a 49 wei ght percent HF
solution in water. Referringito Fig. 9 , epitaxial
sem conductive materi al 44 has been grown from
sem conductive material of sem conductor substrate 12
. One exenplary preferred naterial is epitaxially
peyipheralrmimeityy aeai asdsior i dapingheatenialed4i el sybsigate material

th@égéﬁg’l\tthfr%’UrmrcEU%HCFbr@ﬂJrP%dCﬂHﬁ%nﬁﬁg and masking might

nmonocrystal l'ine sil sem co
ocitreini ahy crder (l)ela(tlaart@eﬂ‘@onr%fﬁpl‘%d eeimotel Oémﬁﬁelrl@l%ﬁ@ and 18

o\Pé(r t‘N%ys&‘j I\/Ez& th Uy an alloy of galliumand

§ other than silicon are also of
courtneonene)eemlotetredpre&ﬂrreydemﬁtbw er]fqrmegsmemory circuitry, for

é a'nd“lﬁ Wg&"b% @eaﬁwgrdm%% aa@&ﬁg&& eaoe r}@&&a of the

exe
nngeompngcsutamwgtesa%pemlmgemlemt@@ctspvecefﬂra;m é@glnneoeomprlelng

t
T T N s
trerpisted gate dineal wibin &mel memrbwoe)ewlmmyualeeland not within
é?%/er ??%&t?&%ﬁ%ﬁaﬁ%%mr%&{eggﬁ{ w?t?'l ﬁw%ggrlghgﬂa cuitry area,
farorecdaci@d tas fabvawn him deigi r 8d hulgh@@e mnelmﬂerxdoged preferred
|n§&%ﬁ?eq*{tgflghn&£ﬁ@' ggs s‘ﬂﬁ%vo‘r@bngrégt irt%\/laﬁgdg n}ap%%ml:onductlve

I nation
m@ﬂemlswargs amlswceerprl @ntsmgest@psbetme@m ﬁhearmeneletor gate lines

wﬁﬁﬁﬂgh%;% M ahQ ngn'éuftﬁgrdrg irPt O akY Riflcross-section, for

dev iF'ces nne devices In
exmapéeltphecmSSeee@tmrt rqeme’r@@l Hanfalgfoﬁ? d@ppﬁgtmfemeaunventlon

in f'uc?é‘dchau%rr kRnBF i o B\Wm Hﬁwﬁwducﬁ%hmaterlal
ricat gt

rmation mpl anti ng a occur 1n
rrwhape@ﬂ@et qrapapevéOtmatlhe, pndftéer@@rt@ﬁr@rﬁaewheecrlbed above of

sHQ&@rrs ﬂd%p%gd@ﬂg }%;ﬁ%é%alt Qﬁm?@dﬂcﬁ% i t&fiSR§rolth. Aspects

one exenplary preferred net rmng nenory
otthe invangionf @Iﬁoeemn@a%m@own@at@eﬁlff@xg%$@a@ﬂ lyag%rlals to be

o BRESY gﬂ%ﬁ oral%vﬁe?rp‘?(et gcﬁtgﬁcér%ﬁﬁ‘é'tﬁﬁn the other, as might

cont enpl 4at drmqjg | evat ed source/drain regions
be sepestedrancepptiended by theukisaeni conduct i ve materi al

Wi t hirf o SHAGRS d3s dribed \We@th S 1B AN fha lftindR! &an ibRESoNM i dtER at any

the nenory array circuitry area and not W thin spaces
tig®, beithewihot warrlmugr,tr@esrgageeel iheeartigammill @pereciate. By way of

ggﬁ‘n'pp@férn‘?* eﬁo*nde?lgl)t(e YVQE/G@T llﬁﬁ%’;lgﬁ:ﬁ%&@néré%\’\ﬁe!;@nbed above,
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
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.

Fig. 12 depicts one of transistor gate lines 15 incorporated into a

DRAM memory cell. Epitaxial semiconductive material 44 comprises
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i mpl ementation (and as shown), the epitaxially grown

sem conductive materi al spans the spaces (i.e., spaces
w@2ay/oksseen the transistor gate |ines w thi nP€TES2006/027366

menory array circuitry area in at |east one

cross-section, for exanple thg cross-section depicted

in Fig. 9. Aspects of the invention include the

fabrication of such epitaxially grown sem conductive

mat eri al i ndependent of spacer formation, and the
sdurbeldrain oregisnsiestra b@&%ﬁommbn&pﬁe%&&mcﬂé};end@'ﬂﬁ of the
soﬁrc?ﬁ]rgﬂwrgh SHEMFOAAUGHY Vo RIS 'letgFé’q\%rﬁ ﬁ?{e@os and the

I'hveRtd on Cal 60 enconpass orm

othpacefr thet epikdegditasn beegdéns wesamllyhlcgn@ecta)rtm aweitline 152.

Stolf 9gy e&? 3% é’r?lcg%(ftrg%ntlﬁ])é a?tt'égg%de@%emlﬂglhdn‘?gacapacntor

foab@xamjﬁscr [ delllee(erﬂﬁQarg’am mebamrissysaown hétabimdgensiuction.
F@éttu?gﬂréﬂsnﬁbrvgd %8Ht Wg?d%qgﬁ Wﬁgxﬂﬂi FSah t?r"?tegratgd circuit,
€. anpl e an

reci a way of e only,
fom@txabwlmpedmeMnntagraind Cprmt@ssuﬁgd%@creru bed
abov [ I e d LN
of peibacl 10 Fa®S, ban8Alily, 7, Wiy BRANBIRE BRCHEL b Tway of
hmrtptlonednsepebddpeembohamm@er&ygi%mwﬁoﬁﬂrdmg rtergan aspect

of ﬂfeg??esgﬁte n%ren?gnpr %Zﬁutlég gys%]rtn @bé‘%@ﬂé@se tIJHSnItRI’ 401 or

fve f oh of silrcon iIn
otimemmoyn raunagatm outptLrt;deamc@ a)kewopardw 4ﬂﬁeorpeﬂ1qﬁmmumcatlon

ingiUE C&'é\”:)é aér?@ aFH{(f‘tﬁéFuoﬁHCﬁoﬁ?‘” p\%tHélidéazr@d4bQ can carry a
m ze spacer th - wthin the nenory array
mdxirpomqesgﬁoarﬂélﬁ vercdnsr tata prodgsisénalundy, ang at Jeasteane memory

d&HELNghs. byM\é’ﬁVorg dE3REPL4Bg0RLY; ¢ %Figgl%%f v%‘?fdu@hg%glacts of the

circurtry area spacer spacling ena the sourc raln
inveptiant desoribed f abover insleging:, ofﬂrp@%amréealorlﬂwaﬂfnm@fe of the

wBPHifsS btk sCan a\ﬁ?ﬁ anitAYiRs dq\ﬁé’tﬂbr? db8i fan comprise
B feRRAMERRIT IR,

junc i°ons pI ct's one
an raamsy sntfonegmre ¢ell$esar1ns Siunboarpsev $ad blent:@uralegmrw addressing

yf&egkce@béa?ﬁ'd"f\hd§§Imrﬂ:émg|f'ﬁptde‘ﬂ§ mittﬁ 'é’rjra)44 Further, the

conp | Sessource raln regions o ry.
mermaTyi ealbargg. cambeocfoqm@d dowwr e%adjpsrpwtrf@glr@ﬁ@mg data from the

m%lnﬁcgr&r 'c%ﬂlsl y ?ﬂgng‘apﬁe&lﬁé oéﬁ@eréj@d” Eifcding: c%'ﬁd Heh&utilized for

the sourc drai n regil ons el ectri Cal
cevmerg sinforraten | PakweEsR mMemerugde Wee| 6981§0dcaﬁocessor 406.

ﬁel[m%' ﬁlﬁsﬁaife&%ttﬂgl Slo@fiv&fa ramn6F YAL Y ofh &BBARE 14V4 shown in

exanpl e I ne conpri se any suitable
Figorit r liesueh. bl@@latdm@rﬁm ath@u %ddflesgmgcawcwléryc@n@uatéaw as 410

ml\flrgéatcn%fwtﬂ'ﬂ@ NhRUAEEAscA{£uI t, for exanpl e t he

ntegrated circuitr Ust ‘described. Fi g.
i |1 ubt reardisutsnaspieicls o é thay l@yergj@nmw@em@uy ﬁgylcgy 408 can

cYR¥sPdnd 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
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

that column is accessed.
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[imtation, an enbodi nent of a conputer system 400
according to an aspect of the present invention.
w@0op189657 syst em 400 i ncl udes a nonitor 401 orPOL/082006/027366
communi cati on out put device, a keyboard 402 or other
comuni cation input device, apd a notherboard 404.
Mot her board 404 can carry a m croprocessor 406 or
ot her data processing unit, and at | east one nenory
devi ce 408. Menory devi ce 408 can conprise vari ous
as peAtl alm‘rnateethrevehdda‘dnedesbei%@@dﬁﬂbdeta ontuidiEiy?) memory
I 0 bi t |
|ch %ﬁg{&@ 8a ré? 5 rﬂgn‘gj}g %‘@%gogagﬁess kd B@%allable as

unl nprise
ouahpuzhyaftfﬁr Mm@d@esbd calmlmrwuﬂs doereay cbegedhe Eblﬁpln@mmy can

m\é@égsea%%n%ssdo'?]gmﬁ' c,‘:e{‘ﬂotnr %ptag ?‘ﬁ;‘feaﬁ .vﬂgg' Q%Hép%cess signals

cel nMenory
withoay redmcubg theu pinesl mowhlq’reambmoncmwtpnﬁbdat%aaum\gallable on a

m%%(ﬂ'yfl{n%n tBﬁq%‘; %M]aqzed e-Eth AL RIS R fv\ﬂ'll}fjof %@(Qmple only,

circditry can conveying 1°n
mlceld/eeSDMMmQDEe&DRé\M,OSLWMr N&%M(ﬁndl@re@d%lﬂf?lﬁé\/‘ as well

aiﬂ#& rﬁ}c%dagﬁﬁlkjﬁ H%hd'l“@ﬂ{‘ﬁ of the not herboard

hown | n suc ock di agram the
addr Egsi i cnllustnateg/ as simplifiedathddclas diag@nan@ft ige high-level

or%%qz%'i&?g'f R/%Yloh§ é%&ﬁﬁﬁéﬁ@%@én %x%?ncplaF g@ét?drﬁb”s@%tem 700

i nven menor
oi:(bhle azrpeadt tirventimamor §y stedul 760 Fen exaappend siondpe example, a

R

eml@ys at ptacassor rasnot @aenm@sd dﬁel‘m?éy pr Blsattonig\aystemn700 has
|

JRRCIRBn SR, SRGaRDE AOESER ) Flr AL fomederaLy) 702

areeumurnlg uhitofDdnch winemiony devigeneniy €Q$ |andfan Haput/output (I/O)

dg\‘?u‘ééc?ogg‘g;éer;r{gu{%ﬁngetéqlé’é’trbﬁlﬁ%ﬂ% dd?‘iﬁmoﬂg(/étﬁoﬁ‘atwe set of

i ned
lnséltbmblonef f@@tewe@m pperadfong n’é?rmb? ceetfoaﬂedysorandiata by

p{ﬁc{é{%@s )?Oﬂc%t tﬂﬂeg mtgf:a??fon%‘)lﬂém%eﬂf ﬂrB@eQécSraWOZ ,memory

' ored e row an colunm I ntersection can
deeige anit 606 pand WOl devings J&SunnCpatrabdé%JdJ%voordmates all

?é{%{d@ Bf wgﬁf]@g%rd‘?PFC?né@oW%e%ee%%d aflat BOPHERIdes 708 by

ata stored menory
CtanmtalyOléaﬂeraQBng éhmigivalsleélﬂf@p@ga%@m%mataﬁ@e tr1$éruct|ons to be

iAgALESPEA /Y BQ§|CQ6?66CAI‘P§%‘; c-LIJ_tEdS Wﬁ@éMoG@%mbodlments

I NCrease sone nmuni cat 1 on speeas y al omnng shorter
rrm@@sdgwgﬁamﬁ Wnelnggs, badueingy limdedtee rRRAQR} 8gcess memory

(SRR B0 A} B AU STk e v
such as a floppy disk drive and a compact dlsk CD-ROM drivée. 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.

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
input/output circuitry 814. Memory device 802 further includes power

circuitry 816, and sensors 820, such as current sensors for determining
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i ncl ude SDRAM DDR SDRAM SLDRAM VRAM and Direct

RDRAM as well as others such as SRAM or Fl ash
woreowoioisws? Fig. 15 illustrates a sinplified bl BCRUS2006/027366

di agram of a hi gh-level organization of various

enbodi nents of an exenplary e4ectronic system 700 of

the present invention. System 700 can correspond to,

for exanple, a conputer system a process control

system or any other systemthat enploys a processor
wlae\tﬂxeasa;mnémbe;d cetinisr i, aElloa\ethreaholdsxcsndcrcm@@ state or in a high-

thfﬁsl‘ cotr{lﬂgn ogl G ugz’s{gét% tﬁ.é[}glé,étrg{eéﬁgﬁg\ﬁlgf c?rrcu tr%SZB includes

pmemsypdijco’eumm 8300€ir@ndnaBsi2nfart poariging el ve@rence voltage
.dev e t

C|raCLH %%2 {%9[0?@%%’?&& lflgsct %%Eglﬁnéy\ﬁitﬁrﬁtzggs ckrlcung)’%86 for
pnomdmg fbefsmooed wordiaeaw i mﬁm&as&mﬁ cvﬁaltana%tfhéprowdmg the

oI DAoL S5 TR 62 48 bemor

cca‘ltl*oltme‘oaM@nsr)oécpemegsor 702, nenory device 706 and

/0 S |

o CIBHAGT 4R 0% DBELOHRRL Y GV B8R, 24HO, Bribesor o22
overowiriregror ymeltallizzdionObnasd Mewouy @wvmen 802risouged to store data

odi t ' . .
o LR A 188, A% IFhispe Ut o8kt in tne
ant ethat cadditiopabcirc(RoMandecoobre| swmalpeca'irpﬂm grodigledc eand that
ch a I di .
m%h é%f]\cé Eﬁﬁp gnéaér(eyrgsk'%ﬁ,'ﬁ?% ttghlg&gfﬁj%vhvisl +r§kchg%n69/{lon. At
Ieaauemet afhdroagssnr B22dongnemdryc depiceh80@iaay tritlgde a DRAM cell
I SC u t. I d el ectrical

oﬂﬂgﬁe'pdgﬁgné&%r%%r i b?&g% H“?his é'g?k[?r%%at ed to : ncl ude

DRAM el VsnoumrlUUstme’eEchmystﬂmBl n’esthISn chszcdgﬁd@mc%evwrttﬁnded to

f
pro‘?/réié) ged@%?g@lg%a?ttglﬂr@hﬁ %?Q/Qhoug v |08Pb%ﬁltg1§tc%|§:nﬁtry and
stouflcwaess omfstteertmdseehusvmtl@m endn‘pr@rr}otelré@ndgﬁuw serve as a
syst 0 d

o5 E, Pt HELMFR0IELHLE R TRARI KoY 5° clectronc
s;chéecrde:sn@%memmya@cﬁsslm|erqp@urdalycmmthcesraﬁﬁtswéeﬂ@ present
m?/ ﬁUht MBrie &P O’rdirnea‘?ﬂ/é%ll iff tﬂ%néft%llpbﬁaégtéxd%gtftﬁé various

ol I I'ng opera put/out put circuit

eImtronmWswm@aOeb@Gablﬂgateh*em smlmgkpgmrocessmg units, or
efdh O Lrs%fngle mlcﬁﬁq{u%%lrselﬁlﬁ §2Grdaled r@ﬁuﬂe‘"ﬁﬁ@%ommumcatlon

Sensors Torm ni ngwhethér a menory ce Is1n a
tlrln@v\betlwwhthedpme@aet ang tseanem@ryidevice{isght hr eshol d

non- ﬂﬁﬁﬁg&ﬁéﬁb@ fﬁf‘%@mérrg cklib usf Saiiind ng@rbﬁhﬁEé"&éﬂ include

8 16 udes power supply circuitry § circult
elggpronie sysdemsi rigr augeefior ene@ovy| megeles, device drlvers 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

automobile, an industrial control system, an aircraft, and others.
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circuitry 884 for providing the first wordline with
pul ses, circuitry 886 for providing the second
woweodiorsse’ wi t h pul ses, and circuitry 888 for prPOWUSINE027366
the bitline with pul ses. System 800 al so includes a
processor 822, or nenory contsoller for nenory
accessing. Menory device 802 receives control signals
824 from processor 822 over wiring or netallization
lines. Menory device 802 is used to store data which
is accessed via I/O lines.CLAINIB| | be appreciated by
V\IBth aﬁ#é& led in the art that additional circuitry and
con r St ghal s can be provided, and that nenory
devi ce 802 has been sinplified to help focus on the
i nveht i onA nigthlodastt fooméndMmemenesiouitigR Zoorpricdndr y
devi can_i e f t
descé:rﬁ)k\)/eogaﬂrgv?%ﬁ r%l H%{E@%ﬁ@%bgﬂs’%rénj?s;i_hééﬂgutryoarea and a
périphssat atiedudyyst anes, othe hmenaiec| @gay e cieditnht @ifBedcerpprising
e eral r [
Bl o ST R (AR DRIyt el Shaging  the peripheral
cupm'srerareammnprlemg tindsiste g@te lineehdeing e sraond mnlmum line
I e res
s&goc!m% eCfst’% éQttercEH mh%éirﬁtt Hﬁ’m‘ﬁ#dﬁﬂq ﬁsfﬁgg nbeahH
accoﬁoaimnrm@ \anusmtasppjeatlys @tChGH-‘b m%tle’m'el idewalbn spepers over
r a t
oo b8 SHNIS, o Iy GaRdr_Lald (ASEE PRt Tes! Wthin the
p &l i rexd pacd«agg prea:emmrng: daiming @nisateppicalln %tphgdemsulatlve
o) {
s.ﬁSWa‘ﬁ gl:g%:[%rgn & rﬁ)%ﬂs%\é e%p?ggtbg\zlgpgg% sajd, transistor gate
hmmtjmrdm oempry Aﬁ‘@b’lﬁf&ﬁl ons for menory cells,
wordl i nes and bitlines can include el ectronic systens
for use in nmenory nodul es, device drivers, power )
modules, Thermeatheat pbelaimdésheiaindbs Soemadsy tiesitrgf@mprises
b nspeC|f|c nodul es, and may i ncl ude
Dﬁ%lcl?%@"gr mul ti chi p nmodul es. Such circuitry can
further be a subconponent of a variety of electronic
systems, $HCh,afd 6F Qffim "1“ W& ree\fh %a@@'traﬁ‘ls‘i@ﬂolr gQﬂerﬁ'\’es within
a personal conputer, an autono e, an iIndustrial
theomtemrysayrgaxemrcaﬁrsaareﬁ are vowhaf feRbpg gates Vs What i s
clainmed is: 1. A nethod of form ng mermry Ci rcwtry
conprising: providing a substrate having
arr ag- ci rEhEtmﬁ@%@ aladmal p’é'?@"@h'@srs@l'd mt&@tw ﬁ'%ﬁ"éﬁ” spacers
withfh 'TFI it rﬁ&f}/a%rl:éa)f G dufityy 34k “c%%r‘lsgé Ngt Tée%@sbﬁéoéf silicon

gate rst mninumline spacing, th
n@r@dﬁa,pﬁlelmnum OX|de and hafnium oxide.

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

within the peripheral circuitry area comprise 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
than maximum widths of said insulative sidewall spacers within the memory

array circuitry area.
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circuitry area conprising transistor gate |ines having

a second mninmum line spacing which is greater than
w0 b@7/018961 mi ni mrum |ine spacing; and form ng PCT/US2006/027366

ani sotropically etched insul ative sidewall spacers

over opposing sidewalls of individual of said

transistor gate lines within the peripheral circuitry

area prior to form ng anisotropically etched

insul ative sidewal| spacers over opposing sidewalls of

i ndi 8i dualhefmsthatl of @hainstloeomarising aéterviptming sai@ insulative

ho I n
sﬁ%@lynﬁﬁﬁéys Q@S}?l r;%he(:oé—r%‘r??ﬁs%es D%Aﬂlt at% rlar‘Mi‘eéﬁa hnsulatlve
sucdewwldsmceﬂsawﬁhm tireeine moRGiadrayr amgu@tyoar@%t%plltwé%y growing
kgalk ithin th

Bl R ot S ISP RER 0Bl i tre
memQityaarrge Cﬁ'CuéV\!alare%pacers within the menory array

circuitry area conprise at |east one of silicon

nitride, alunminum oxi de, and hafnium oxide. 5 . The

met h8d of Theanathoduedradaim datemprisinaeifites formingaspid insulative

| | §250 0] biSfhsulati

SFRAEA Sollopl QiR R PGB Regl By e & op P piluShoulative
sigieavall apaedrd witbin the veemonewardy §wa@éfysawa hepitaxially growing

gﬁ”@éﬁ’dﬂﬁ/@ymgltéﬁéﬁ' é%ﬁc@ﬁ?@a&omr 'la?‘t?vfts d SRS sBQ@er%fWIthm the

rcon nitr al um num oxi de, and n| um oxi d
menTory metayodirehitey @ran1whiier eph epaiagriallys @rawing Semlconductlve
n‘ﬁitgﬁwudjéé’éﬁerg (w h\/\,HrhtL REEWBNCEBhc&ish GHHIRY tHY &Seripheral
ave maxr mum w s are greater than maxi mum

cinpdittysarsfa. sai d i nsul ative sidewal |l spacers within the

menory array circuitry area.8. The nethod of claim1l

conpri Si \?\‘%\tafter formng said insulative sidewal l

spacédPs witmethachef frrmipaenamoey cigitry GATRRrSING: sai d

' nsuh%\hc\iﬁ ideyBkt raf’é’ar?fd ifg Y tREmdrheaRYOEN c@itf@¥rea and a

circluitry area, epitaxially growi ng Sem conductive
paeipberall Cd(ﬂﬂudébnﬁr%%l dhensiemery eabidye@iquispa@eea comprising
Py tst%’c@r life NRAEN yheﬁfnﬁé‘ya Cﬂlfs‘f%fr’f%tﬁﬁ €the 9spa-Eh|$g m?lﬁé‘%’erlpheral

of' 1 conprising after formng said insulativ

crdidanreas pa@drising tiansistae opée iiprerhavied reapeend a?'@tinum line
sBaGin Pa\hﬁilc'hrﬁ'{:]r@ta'té/reth%'ndt‘ﬁwaﬁrlst%Rﬁﬁﬁ‘ﬁﬁl ihé BpBcinge menory

array circuitry area, epitaxially grow ng

seni owsking ispacaatetvaenatjadensisiar gatadinest witkin the memory
apid g %wt@péf-‘eeé v ?B%lhﬁ%ﬁ‘%ﬂﬁbbl@lfyaét&ierdcI—Hstuﬂé/tlve sidewall

not epitaxiall P{ grow ng sem conductive
spacers over the transistor gate lines W|th|n 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 sidewall
spacers over the transistor gate lines within the memory array circuitry area
and not within said spaces between the transistor gate lines within the

peripheral circuitry area.

11. The method of claim 10 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.
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materi al adjacent said insulative sidewall spacers
Wi thin the peripheral circuitry area. 10. A nethod of
WO eooriomggeenOry circuitry, conprising: providi PQI/ES2006/027366
substrate having a nenory array circuitry area and a
peripheral circuitry area, the nenory array circuitry
area conprising transistor gate lines having a first
m nimum | i ne spacing, the peripheral circuitry area
conprising transistor gate lines having a second
m ni tam | The spdedohgointletimi 4 0gvderein t4mid nmesking swithin the
m_ni [ bet t
Pl ol oAy bl (APLES RRRAT s 5HEER A rer rom which
saidr ousmlaynvar eidewnall e shaceisnginaninsot penp eral yCépuﬁ'é'd area are
[ I PAg v tra a
aiis3eBlgalf; SR apdDRERS &' ey BBVl Jrotuion said
inglitativie saddwaﬂiamdws\/veen thée roeeuosy stasraygacischitiyesarea are
ARLY array circuitry area; and maskin
a'i%éce c%)ag&v\%gn he transi stor gate lines within thg
peripheral circuitry area while formng
ani spsr OPrfi H’etﬁB&hS?‘ LiARH! 400\ SlefPVElil RAGERS within the
over ransi’s ate T1nes W|t e menory ay
menTayianrgy arrealtandreanpcw ItSh|D$|f0$%IS@|@ pmﬁé@n@e\tltmeﬁhﬁl’&@rlpheral
| r gate lines within the peripheral circuitry
C'k\é@?ﬁ air%%._l_he nmet hod of claim 10 wherein said masking
within the menory array circuitry area conprises using
as a1EBSkTﬁ? m’e%og ﬁ'fn W66 192 Nhd ragy! Qél'dv%éélgﬁ&'amthm the
spacers in the eral” circuitry area
pernipsetal aiicoithy 9rm oheursiaefom@ammaﬁklog w:ltfanrth@memory array
Cm@@[@, a|d masking within the memory array circuitry
conprl ses using as a mask a layer fromwhich said
| nsul ative sidewal|l spacers in the peripheral
Ci rcyét FYTRECH 'f'nSda\?ﬁS%Lé'lﬂP' £6! l/\/\he%ﬁ\heéjalén?ﬂé{ﬁPpge agidewall
a layer rom said insulative si
srszpaerer\althm tnaepmn’oesal@mytrmafeauha\ge Brexdmye widths which are
tépttﬁé)ﬁ)'rﬁ%t t\ﬁllai% o*?SaldThgul'é?\/QOQdeflva‘Fll @é%é‘r@ within the
erein sal na t he Menory array circuitry
mne@ryoaf¢ay§|rbgftm ér%| d maskl ng within the peripheral \
circuitry area. 14. The nmethod of claim 10 wherein
said masking within the peripheral circuitry area
occufl 6. befdnethssl of feEN@dNSIMPERY §ircHENGEPIRIIHPBay

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;

forming first insulative spacer material over the transistor gate lines
within the memory array circuitry area and the peripheral circuitry area;

forming second insulative spacer material over the first insulative
spacer material and over the transistor gate lines within the memory array
circuitry area and the peripheral circuitry area, the second insulative spacer
material being selectively etchable relative to the first insulative spacer
material, the second insulative spacer material filling spaces between the
transistor gate lines within the memory array circuitry area and not filling
spaces between the transistor gate lines within the peripheral circuitry area;

anisotropically etching the second insulative spacer material
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circuitry area. 15 . The nethod of claim 10 wherein
said insulative sidewall spacers within the peripheral
w@eooco1g9sy area have maxi num wi dt hs whi ch are PCEREE®06/027366
t han maxi rum wi dt hs of said insulative sidewall
spacers within the nenory array circuitry area. 16 . A
nmet hod of formng nenory circuitry, conprising:
providing a substrate having a nenory array circuitry
area and a peripheral circuitry area, the mam)r¥ array
salectvelyr telativa teoths ifisshinauiative sﬁtnﬁcegamet¢rlc’r‘ie§ fﬁawﬁhdo form
irBuldihR! STAdU S ddets Send B%go‘shﬁ REGLRAAS 2 FITHIGYof said
nprising transistor nes aV|ng a second
transnsmmgahenlm@pwdhn’gthmD@Hp srajraenidiry had; t he first
mi ni i HEr ARSIt
g 18] Fasing R4 RRticu M BpRtels it 0 bBlpHEraNaRAlitry area,
etwhing yhearsegpndiinsuiative wwramatw@ @@epbh@waﬂelatlve to the first
inSly !é:tWe F%a@&eﬁ'{aﬁgﬁ%f'w't%ﬁ?ﬁ@rmehﬂﬁ’ylaﬁ?é;}’%n%ﬂﬁf;ﬁrarea whijle said
erial over Irst insulative spacer material and
sndemantwqerrawgtrsndhegcmraoherﬁéglrwuttm arecharaBtaskedaengy
Ci rcgggsuro%r yagg:htntﬂ@ tﬂgrf'irgt“?ﬁ Iag aUe)‘ ALRRialld¥ective to
second 1 nsul ati’'ve spa material belng sel ecti vel
foartre hrestolll &t vee b teivwad| $|@a¢€h”é guarsappasing sidemalksp g€ drdividual of said
t al
A A e el R LT g e
wi t hin the menory array circuitry area and not filling
spacgs berpgep, L6yt bANGLH 06 %h@rélhnﬁﬁ Vi i shlﬁlve spacer
peri pheral Circuifry area; anisotropically etching t
medenald conspriisas \ad lﬁ@@éeanﬁao‘érallmgrelrdtrtdmelawrﬁmtﬁmvélde and
%]qmt“tae fijest insulative spacer nmaterial effective to
orminsulative sidewal |l spacers over opposing
sidewal | s of individual of said transistor gate | i nes
Wi thyg thg gm&hsreamﬁharaqﬂéwy%ﬁr%amﬁfao% pfighg:
sai d sidewall spacers wthin the er al mrcwtry
ar eapratidinong sheskatompving (A anﬁmrypaeév fieeitiyaaréa and a
péﬁk)ﬁgélv%llﬁéuatﬁi aEL &f tRel Rfehbhyt atd§uldiduvidy sga@gr comprising

e nenor array CIrCUItry ar ea
trenisister watal inespdweriag v tiiish MHEMIEN | lmrﬁﬂa%ng,cah@ r@ﬁrlpheral

cf?f:&ﬁry%?ef@éh@?mr‘?d”ﬂ'a%@,isﬁelé HaRd %ﬁle%%a@ﬁﬁ@'angeé&?d Hihhum line

I nsul’ati ve spacer terial éffective to orm
spacinbavhich isicfeatar thepdberfysbvn reppos §Pacaewands of

i ndi Ydrﬂﬂﬁ? gfevited ddAReIFhLY r@@?cﬁlé 'd&%ﬂ!lh@' Bpﬁtjé'ﬁally grown

menory array CIrCUItry ar ea. . cl aim
sedigpedustivet matﬁruaétWitl'm@u|saﬁpe§ %9%&%6(n ﬁﬁtaercr?ars'stor gate lines

M@r@rthé%gmorb%éy QEcRiry ShidaCARdMh & WitRin AlpdFeBUBdtween the

transistor gate lines within the peripheral circuitry area.

19. The method of claim 18 wherein the epitaxially grown
semiconductive material spans the spaces between the transistor gate lines

within the memory array circuitry area in at least one cross section.

20. The method of claim 18 wherein the memory circuitry comprises
DRAM circuitry.

21. The method of claim 18 wherein said transistor gate lines within

the memory array circuitry area are void of floating gates.



haf ni um oxi de. 18 . A nethod of form ng nenory
circuitry, conprising: providing a substrate having a
WOrRIwonY89aT ray circuitry area and a peri pheral PBCT/US1006/§27366

area, the nmenory array circuitry area conprising

transi stor gate lines having ® first mnimmline

spaci ng, the peripheral circuitry area conprising

transi stor gate lines having a second mninmmline

spacing which is greater than the first mnimmline

spacPlg; dhe methrthgf elaitnal @aviasgine/ drain regions

Commihé' as.t%'a'i@ﬂg%w %@Yveoﬁ&mwdm%ttée@ "Bt qhe spaces
hin spaces tween the transistor gate lines wt

bteh\@emrfrbe;tr%n&lat;wraa‘t@dimquahéatf@qmermrmrtrﬁvrvl%&téwrea in at

gate lines within the

I%ggrtl p e?gc{%%cél%%m r%t/anr ea. 19 . The nethod of claim 18

wher &gy mareoBpriradtitayl c9mgrisep RRAMVEstigUdED: ve nmateri al

spans the spaces between the transistor gate |ines

within the menory array circuitry area in at |east one

cross section. 20. The nethod of claim 18 wherein the

menory circuitry conprises DRAMcircuitry. 2 1. The

met hod of claim 18 wherein said transistor gate |ines

within the menory array circuitry area are void of

floating gates.22. The nethod of claim 18 wherein, the

epitaxially grown sem conductive material spans the

spaces between the transistor gate lines within the

menory array circuitry area in at |east one cross

section; and the nenory circuitry conpri ses DRAM

circuitry.



