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terms. Accordingly, the terms photomask and reticle are utilized interchangeably in this
disclosure to refer to masks that may form patterns extending across an entirety of
substrate, or across only a portion of a substrate.

[0004] Integrated circuitry may comprise multiple levels of structures stacked over a
semiconductor substrate. The integrated circuitry may also comprise a variety of different
structures formed within each level. Numerous photomasks may be utilized to create the
different structures within a level, and to create the different levels. There is a risk of mask
misalignment every time a new photomask is introduced into a fabrication sequence. Also,
there is process time associated with each photomask which slows overall throughput of a

fabrication process.



different structures within a level, and to create the
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multiple different structures. BRI EF DESCRI PTI ON OF

T 08] Fig. 1 is a diagrammtic
B%EEM%%%?%EE&%%& of portions of a
[0DeB] CORdUC st diagladimatic chogerseetsitl tigwsdf agrir@f padions of a
of the portions of

enbodi ment .. [ 0009] Fi .Sii |
seffgray Bt iaiel o= prbprsstinteino BB dielquent (o t hat
[aD09Fi gFigl2 i H@&W]of fegortBrisof &igy il @howh at & pragesdingstag@bubsequent
to ﬁj}\ag f ,;igsgovvn at a processing stage subsequent to that
of FigY 2. [0011] Fig. 4 is a view of the portions of
[0B16] 1Fighdiea vewaf heqretssisod FRL dgbosnbsa guenassingstagasubsequent
to@atghgg % [0012] Fig. 5is a view of the portions of
own at a processing stage subsequent to that
[ 1Fi gFiga4 ifgeslof Fegrorenisof Figy it sowh at & prasessingstegesubsequent
to Ha¥of AigSHiown at a processing stage subsequent to that
of Fig. 5. [0014] Fig. 7 is a view of the portions of
[9518] 1FighDisra vew et thedwstions ol Figr 4 gbown B2 gipsassing stage subsequent
to that of Fig. 4.
[0013] Fig. 6 is a view of the portions of Fig. 1 shown at a processing stage subsequent
to that of Fig. 5.
[0014] Fig. 7 is a view of the portions of Fig. 1 shown at a processing stage subsequent
to that of Fig. 6.
[0015] Fig. 8 is a view of the portions of Fig. 1 shown at a processing stage subsequent
to that of Fig. 7.
[0016] Fig. 9 is a view of the portions of Fig. 1 shown at a processing stage subsequent
to that of Fig. 8.
[0017] Fig. 10 is a view of the portions of Fig. 1 shown at a processing stage
subsequent to that of Fig. 9.

[0018] = Fig. 11 is a diagrammatic view of a computer embodiment.



to that of Fig. 6. [0015] Fig. 8 is a view of the
portions of Fig. 1 shown at a processing stage

wanlsaogsent to that of Fig. 7. [0016] Fig. 9 iBCHUS208002012
of the portions of Fig. 1 shown at a processing stage
subsequent to that of Fig. 8 [0017] Fig. 10 is a view
of the portions of Fig. 1 shown at a processing stage
subsequent to that of Fig. 9. [0018] Fig. 11 is a
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mekhGty €iréditdy Iachété@Uvitﬁnﬁtp%ﬂ:oW fohin portion 14 may be |ess
[o%gg]sel %a?ar(%oecomtprr]nsags ; Egmlconductor base 16 which may, for example,
comprise, consist essentially of, or consist of monocrystalline silicon. To aid in
interpretation of the claims that follow, the terms "semiconductive substrate,"
"semiconductor construction” and "semiconductor substrate" mean any construction
comprising semiconductive material, including, but not limited to, bulk semiconductive
materials such as a semiconductive wafer (either alone or in assemblies comprising other
materials), and semiconductive material layers (either alone or in assemblies comprising
other materials). The term "substrate" refers to any supporting structure, including, but not
limited to, the semiconductive substrates described above. Although base 16 is shown to
be homogenous, in other embodiments the base may comprise numerous layers. For
instance, base 16 may correspond to a semiconductor substrate containing one or more

layers associated with integrated circuit fabrication. In such embodiments, the layers may



menory circuitry fabricated within portion 12. [0025]
Waf er 10 conprises a sen conductor base 16 which may,
wo eoosassarpl e, conprise, consist essentially of PCDUS2008/002012
consi st of nonocrystalline «ilicon. To aid in
interpretation of the clains that follow, the terns
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S may comprise multqu% Iayers Insu%atlveydap materlal 26 may, for example,
comprise, consist essentially of, or consist of one or more of silicon dioxide, silicon nitride
and silicon oxynitride.

[0031] A masking layer 28 extends across insulative cap material 26, and in the shown
embodiment is in direct physical contact with an upper surface of the insulative cap
material. Masking layer 28 may, for example, comprise, consist essentially of, or consist of
carbon. For instance, masking layer 28 may consist of transparent carbon or amorphous

carbon.



exanpl e, conprise a layer of silicon nitride between a

pair of layers of silicon dioxide (a socalled ONO
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si ngl e honogeneous | ayer, but in other enbodi nents may

conprise nmultiple layers. Control gate material 24 .
[00a2] fAn etehamy 20 (whinipnagalso bensfeséd esaembamikbt) ext@hds atross

mefsgﬁélsl%}éaﬁ Qgt I%chns%f)mg@ éc?%&;seg%tcfg (ofs?r ? t(?\‘rf'{lﬁlgg ?nea’terials above etch

-con
Stqpofiﬁamai/ be eelsct{vietyret¢hest Jmatcmbamasmemrmwd imstoale embodiments,
t
su@!lu %é |f qﬁeaiterﬁs 0\)er ﬁ'ﬂ%klﬁ g%% gmérgsgﬁ\ét? Lb% 3% ectively

etqr@ow]atlmoem&mgllmr |29 i mmgembedlmptsmteammmo;z Gay comprise,
coﬁ&%tee@gént%ﬁy Pis %r &9‘@‘5& 8 &%ﬁ\e&r%hed]é){?é %?‘sméJh%Wnéé' ¥ %he etch stop

hown as a sin honbgeneou
com&yaﬁs snlmsm digxidst h'eqh reabbelfaimad Sy ﬂayosmfﬁrqr@ tetmmyl gthesilicate
Té@gprs I nsul ative cap material 26 may, for exanple,
rise, consist essentially of, or consist of one or

IQ%? of masking daveg P eiigads Q?rp$5c?§ﬁh Alopra0d dagkinadayer 88 may
cofpyise b bRenlBRBHiInd marsiki M/dr%yrﬁfrldg%oﬁtétrﬁ’!&ﬁat@%lo%r instance,

|nsulat|ve cap material 26 t he
dAWRE AT MY qompa'ﬁ? ecéﬁs'ﬁh%?&%ﬁ"y BBr?( 58'?5'%06 pilican dippids silicon
nitfdkd dregizonfoxyriigide NMaskihg Vgef 3P maRicOmpase a ¥Bmisbéigbr 8Yich

t tiall f,
pofel i spe f AT Bak DS BPCI BB R mmsking | ayer 28
[(may] c oA smaskingimdterden Spay ever mmklbg nayer 3arril5h@hrastang material 34 is
pafiEPe0 PutMPsthe Slnishfi o8 hod ol B It SR RUSR W mesgig
maaBingEderherss 6@ aBgd38 arﬁpmarmrawac:mmg elermentmaz\mlaﬂkmg elements 36

ang%%%%%els_% a%%'a &E%le%%f ﬂ%ﬁr@&aﬁ? %ﬁeﬁwten}/sewue masking

Sto
elesndnd ¢0 iean sxar@nj@ af aseqdndrmsémalgn@vein ﬂﬂa§howg efmipdiment, three

mgs§| gre‘?erﬁéntg 9@@%’1%{&1”%% 'ﬂf% of.ClﬁQ n%@klﬁ le?e%én‘é?ﬂ)é‘ng?éé%%@@ted with

tive to ma [ ayer
theMemost AfRYTagion @ﬁp@ﬂl%w @pnene of @gmﬂqnslellgm@fts bejpg associated

withQRS b§ﬁph%fal %QL rP&Q)ortﬁin' 14 9R ofieP ¥ MBBdinntsS hor€ MRn one masking
nitride e etch stop conprises silicon dioxide

elemrm "}?é{)Pek?éS?f&?tﬁE o ’tB)POHIQﬁO@r 2RHANG flgmenk OF BOEHIARN two elements,
mdy B @sbtibeatvith(pbetdd) 12. Also, one or more of the elements associated with

portion 14 may be narrow, and one or more of the elements associated with portion 12 may
be wide. However, the shown embodiment having narrow elements associated with portion
12 advantageously may form densely-packed elements of a memory array, as discussed in
more detail below.

[0035] Masking material 34 may comprise any suitable material, and may, for example,
comprise, consist essentially of, or consist of photoresist, silicon, or carbon. If material 34
comprises photoresist, it may be patterned into masking elements 36, 38 and 40 through
photolithographic processing. Specifically, a layer of material 34 may be formed across
masking material 32, exposed to radiation patterned with a photomask, and then developed

to leave remaining elements 36, 38 and 40. If material 34 comprises silicon or carbon, it



[0033] A masking |layer 32 extends across etch stop 30.
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into masking el enents 36, 38 and 40
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P2 AR B 20,2 k8RB0 P B OB bt o
(as dexesbet belong). dn pitter emboliimamst, bthep hatediassnay bé provided alternatively
or %8& { &n%ﬂy Po mgl%[} ngnIS 20, 22, 24 and 26; and/or one or more of materials 18, 20,
22, 24 and 26 may be omitted. Also, although materials 18, 20, 22, 24 and 26 are shown
extending across both of portions 12 and 14 of wafer 10, in other embodiments different
materials may extend across portion 14 then extend across portion 12.

[0039] Masking materials 28, 32 and 34 may be referred to as first, second and third
masking materials to distinguish them from one another.

[0040] Elements 36, 38 and 40 comprise top surfaces 33, 37 and 41, respectively; and
comprise sidewall surfaces 35, 39 and 43, respectively. Elements 36 and 38 may have



with an etch, and finally renoving the photoresist to

| eave el enents 36, 38 and 40 of the silicon or carbon.
woe@anaioess of whet her el enents 36, 38 and 40 PCT/US2008/002012

correspond to photolithographically patterned

phot oresi st, or correspond to materials patterned by
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1286 watts ?o about 1600 watts). An RF applied within the chamber during the etch may be
from about 2 megahertz to about 30 megahertz. The deposition and etch of the sequence
may be cycled until polymer 42 is formed to a desired thickness. The deposition and etch
may form polymeric material 42 to comprise, consist essentially of, or consist of carbon and
hydrogen; or to comprise, consist essentially of, or consist of carbon, hydrogen and fluorine.

[0043] Layer 42 may be formed to thickness of about 50 hm over and along elements
36 and 38.

[0044] Referring to Fig. 3, polymeric material 42 is anisotropically etched to form
sidewall spacers 44 along sidewalls 35 of masking element 36, to form sidewall spacers 46

along sidewalls 39 of masking element 38, and to leave a shell 48 along the sidewalls 43



materials may extend across portion 14 then extend
across portion 12. [0039] Msking materials 28, 32 and
w@4doosaysobe referred to as first, second and t hPeTIUS2008/002012
masking materials to distimguish themfrom one
anot her. [0040] Elenents 36, 38 and 40 conprise top
surfaces 33, 37 and 4 1, respectively; and conprise
sidewal | surfaces 35, 39 and 43, respectively.
angftepdhoian@skirgnelerdentridy Thenadehizggbe fonndighps #5 exthedisf tovwmaterial
ch
e B e A R L e B P& S oor
sul[m@znq.]anR@ﬁecvrdingby th@gmsgnavzbe pohsjdezed to extersitodhe snezmp@nductor
Su% Qffed over masking nmaterial 32, and across el enents

38 and 40. The polyneric material extends across
[00A%] si Beriiang ofshiel 48 alongsidewglinfdimas befcorsideren tabasidegd

spé‘(%fls %lle%%r@dnsé} tﬁé(ér?en%epéﬁﬁ{acé QAR mdi/ gm‘dél?éd ésgro?e,rmve cap.

el enent s. e _polyneric rateria

Astcl’:ﬁ%iésqdrﬁt@(é wv'taxféfrerqmicaéo Bigedenflyragyicirpiariave Ma\sam'r'@wformed to

beQIhl@KEP R ﬁlﬁelaélgmgrgt 40 thas BU& RFBRHISRAS 36 BHEBS. The anisotropic
ference in thickness results fromthe deposition

e‘%‘&@d?qsl R598 cRPFYGIAEAT 8 JUIRIPIMNITE SYBPSATETTaCT BRIk, Of the narrow

mdsRing &flerh éA€ 36 apdl bs lvﬂgieﬂémgom@@e@@me c8 OPSr rhabking element 34
itjon to the d ngosH on.

ddi t . nbod t
The el S8 GRBEOEI 8 FRrc PR ol e Tha e oTs (A 4R
se@&{ce@klﬁﬂmnb ]Idlrﬂ\ ﬂcﬂx}rﬂérlc\glﬁat"eﬂale@e Peodraingfy, &I@Chri&a%)trbtﬁlc etching may
| Ze 0] I a e nt s
utiffel Srgfi ol PorlCH At iy Be o8y o SRS IR SR or equal
to 400 miliitowt dvek witimdp poversnd from :hthmt $20(g\}vettspnotabbutrr£6§)k) waily widle RF of

: . | _
o PR i hd RS TRt Lo THoUBL B S o o
a drinetchl enent s rmy be of | ess signi f| cance. [0042] The

ﬁ@PS'fHé)é\eﬁ’aE Lh& a0Bbgth& ufh%hé’%l Hekik | hé‘?erf%l 42, may be
Wt gethel vl g2y

eposi tion an Se(q uenc ocessi n
coe%%@ to correép@r@b@sthmee@a%mgtstr@ﬁtww% éa 3eA &8 ﬁayh masking

strH&tb#e’s%ﬁlﬁc&{sno@W&o%Bm%wcor%ter?en@o%@n&nﬂ@ﬁf @afdribf34, and
car bon-contai ning materi a g deposi tion
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coBeReBALT B8 MEL AO SHENOPS SR ot opsaae ey Sty RS e ateril
[0e8Th nEhe mesidanstuctiees 80 ahd B2 prageumoasidered to be narrow masking
structures, while the masking structure 54 may be considered to be a wide masking
structure. The wide masking structure may be at least twice as wide as the narrow masking
structures. The narrow masking structures may be considered part of a first group
corresponding to all narrow masking structures, while the wide masking structure may be
considered to be part of a second group corresponding to all wide masking structures.
Accordingly, the narrow masking structures may be considered to be representative of a
group corresponding to first masking structures, while the wide masking structure is

representative of a group corresponding to second masking structures. The peripheral and



(a pressure of less than or equal to 100 mllitorr)

and hi gh power (a power of from about 1200 watts to
wW@bwatlogh00 watts). An RF applied within the chers1008/002012

during the etch nay be from about 2 negahertz to about

30 negahertz. The deposition and etch of the sequence

may be cycled until polyner 42 is forned to a desired

t hi ckness. The deposition and etch may form pol yneric
corearneterials oft thetfwstowagiimgsructucassngy be sstemed tal dsyfirsjfp,erip)‘neral and core
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coﬁF%ﬁﬁnﬁ?g ﬁ h d%ﬁ%ﬁ/ sgt%cf\%‘lz@f)gﬂeirg% \‘/A{hﬂg tqﬁlﬁgﬁo#E??Inq% be considered to
Coaemonﬁa%ﬁul%dem%wﬁvctgw withéhealermstlewgiensibt end Hggm@gnsny being

utiPRAGERIHE LSS eUnbtref id gt e tt%t%ﬂb&gréé%%ltn' vﬂnﬁmgm@oten@ formed

sequence utilized to formpolyneric materia
to pigher NSty than sHuctyres Sattesprit r@p@qﬁ%dnﬁgmelﬁmtpng@erﬁﬁ@asks 60

m& bd&nBidefedibiRbrradbnEitd a i ¥tri@ueRetBRt Gflildinask 62 corresponds to

res ure of less than or equal to 100 mllitorr; and
a S{rystiE PaBE ™ r om about 1200 watts to about 1600
[OMBI S Mhierigl 3Fs eémbveaimronb betivedn BPgRE A4 Znd 96 &P lébnéﬁﬁbns

segegﬁx SE %J?gtelngl :?JO I%IIatIV to p(;?ymgr?cl r?]gtterrlglpJZC ar% wpm cﬂgnay e}fso be selectlve
for material 34 relative to material 32. The term "selective" means that the conditions
remove material 34 at a faster rate than material 42, which can include, but is not limited to,
conditions which are 100 percent selective for material 34 relative to material 42. In
embodiments in which material 34 comprises photoresist, the material 34 may be removed
with a developing solution and/or with an etch. In some embodiments the removal of the
photoresist may be accomplished by a first blanket exposure to radiation followed by
exposure to developer; a selective dry etch with O,-based chemistry, and a solvent-based

wet etch to remove resist selectively relative to polymeric material 42.



[0046] The elenents 36, 38 and 40, together with the
polyneric material 42, may be considered to correspond
wo eoo8hosde1 maski ng structures 50, 52 and 54. SupT/US2008/002012
maski ng structures may be aonsidered to conprise core
material corresponding to material 34, and periphera
material corresponding to material 42. Thus, nmasking
structure 50 conprises core material 34 and peri pheral
[00&0FEr | Bhe coditesp atiltied go tennm/;eanaiesalzm froansirumskd; 8@ and 52 (Fig. 3)
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lntsgnawdtqm%dﬁm}ty et cai be neldevanl uasiefncessmawmeqohmtab fiesh chasking

strﬁaﬁfesr@l ﬁ\; o@ (%chwgét?er“bewmme%%r uc? i&h.gc;/urgse The first mask

materi a cond maski n
strugtfieas ey b@cwldgmbndwap@auqﬁh@ml isglodbled rf@aimtte @i palick of the

Segﬂ% hhdidlg Qﬁjchpgeral materials do not extend across

the first core materials (as shown in the

[Q083% esgﬁf@mﬁg\i@ Fig- Bsthe magRVRGdstide inapadiersBOang G2gre transferred

to Whkkifg Hé‘?er%@@@ Aéth BRletdPh &b ofEM BAy 9& ScléQiveXdrensteAd rSQSrélatlve to
t he to&s of the second core materials (as shown in

elTeIPRER 1P 8PTE EmbREHRN A Y 3%%@9Wéswpns'fbmswﬂa"v of, or

comsétedt @ih&§h higideiod silidon Mﬁﬂ’ﬁdﬁj aR@tHY dtéth stdf nidly c%hélbllcés‘ééﬁ%lly of, or
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coRgs R SR e SloxiB Bt CRASIe TR B G2 WY eohfee.
coﬁéstaﬁsderslaﬁj' bf, 4Bc@fsiss bf gilion rdioxie arelnhe BicAStap mayleorsas kssentially

of, 6or con5|set gﬁlc[‘oonw'llﬁ% eKSh Podm\é\f.e(rjugl 32 will be selective for material 32 relative to
material 42, but may have low enough selectivity so that an appreciable amount of material
42 is removed. If material 32 comprises SiO, silicon oxynitride or silicon nitride, the etch
may utilize CH;F, CF, and/or CH,F,; and if material 32 consists of silicon, the etch may
utilize HBr/Cl,.

[0053] A pattern is considered to be transferred from a mask to underlying materials
when a substantially anisotropic etch is utilized to etch the underlying materials while the

mask is in place. If the etch is purely anisotropic, the underlying materials will be patterned



mask may be utilized to pattern lines in materials
underlying the nmasks, and may accordingly be referred
WO e00agossar row | i ne patterns and a wide |ine paPCBUR2008/002012
respectively. The narrow nmasks 60 correspond to a
doubl e pitch pattern relative to the pitch of the
maski ng el enents 36 and 38 (Fig. 1) utilized to
generate the masks, and the w de nmask 60 corresponds
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[0065] nERefeirml tSHig. € Mrtdv\eartdlmﬂaﬂlﬁé paiterd®60 A€ 62 @reNransferred into
g R BB S5 o3 B TR 8 may
utilizedtiBri®,; dodtif the baier natariakecbrsisls af eilidon nitite, thieietdh @aR utilize
CHLQR:Fper cent selective for material 34 relative to

naterial 42. In enbodinents in which material 34
[0066ipr | Befsrrinbde bige8i rarrowt drel wide dine pattedds Bdignd 62 rentparsterred into

ma%r‘ah 28 \Aﬂﬁéﬁleﬂm r]gmafélnaltéé)&rﬁ&g{pg grﬁH\AptaEbr?Bar%Bﬁ hpe efth r’Baey utilize

SO enbodi ment renoval oresi’s
ona@cmﬁrﬂ oisHeAOh By FiandtClfPanket exposure to radi atl on
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remove material 34 from structures
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8 e A R T )
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WI&th%Sl?gr{tlam |dentm%$ %rthg dtﬁagfj wndg){lﬁe Sp’atJ(erh 6% of ma?énalzé'B ?hé widths
of the flash gate structures may be within five percent of the widths of the overlying masking
line patterns, and in some embodiments may be identical to the widths of the overlying
masking line patterns.

[0058] Referring to Fig. 10, material 28 (Fig. 9) is removed to leave flash gate
structures 70 and 72. Material 28 may be removed by exposure to O,. Source/drain
regions 80, 82, 84, 86, 88, 90 and 92 are shown formed adjacent the flash gate structures.



28, 30 and 32; and to conprise masking structures 60
and 62 over the substrate. Masking structures 60 nay
wheoosamdedered to be first masking structures PCT/US2008/002012
consi sting essentially of, 1or consisting of, a first
conposition corresponding to polymer 42. Msking
structure 62 nmay be considered to be a second maski ng
structure conprising a second conposition core
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t al 32 0 consi st
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(961 ] coﬁrooxgemr tevice40tamey toreespoot tcsa pcassor owisies ind associated
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[096RDr i Memomlogtwésemqrwspgndﬁo a memoorspdule, m‘nd may comprise
flasth hie di oxi de and the etch stop may consi st

essent | al ‘I\’é of, or consist of silicon. The etch into
[0088Lr | BiD- Billyjtratesesigpfitiad bloek diagrarrerf @rhigh-lesdl arganizatios of an
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PraqesfEPFl SYSID. QY OtheE SySPmAhaliaMRIR)S SoRPRFSSPY 3R @isociated
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col AT B Bl SRR el R Bt 5os 1 e
undensiodehiathe syshtetn triagmateapedalfty ohpracesssls, tantrhdeits, siengry
deliR %Htsaellﬁc’d/or I/O devices in various embodiments). Generally, electronic system 700
will have a native set of instructions that specify operations to be performed on data by the
processor 702 and other interactions between the processor 702, the memory device unit
706 and the /O device 708. The control unit 704 coordinates all operations of the
processor 702, the memory device 706 and the I/O device 708 by continuously cycling
through a set of operations that cause instructions to be fetched from the memory device
706 and executed. The memory device 706 may include flash memory, such as a flash

card.



when a substantially anisotropic etch is utilized to

etch the underlying materials while the mask is in
w@b@saosokf the etch is purely anisotropic, thePCT/US2008/002012

underlying materials will he patternedinto features

having widths identical to the w dths of masking

structures above the features (wthin tol erances of

etching procedures). If the etch is predom nately
[0864F ot Figpl &is atdmaplljreadexldcyidrsggrmtoeah alestrovit bystem 800. The system
BOp%CQUeJeat%hdmérq{b& Je@%g%’ﬁ?%aﬁﬁé rra %p r%g%?ﬁ/r oe?ﬁggﬁ OIdPess decoder
80p 009 Accles @rcuitmy@OBocdHingn a&;esmtreninaBH) $dacmwnle4:2n(rcﬁhogcuntry 812

t I,

fo%%ngélgn%g X%rsi %nc}nlﬁayl?ql{t}ﬁfrtrac?(\éﬁrl@q% 'Pn% r#wérﬁg S%R' 8@2 further
indlugles ipowver gmuﬁty &6, and sensorsai), autheas qlrremzsersorsrfgadﬂtermmmg

wh%g'ley ﬁlgg:ef | fs \é%w %re%@éé@gtiﬁﬁtﬁg%rﬁa HEK tm%shold non-

acco osure to y | process
coe@mﬂﬁ@\ sgater eT'@r'H‘@dfat rReyves shieuilsy 816hinglodes mwﬁmun@mpscu'try 880,

cw&ﬂfﬁ{ 882 Wbrbvmgei Pe@ér@ngé"v@lﬁge Arclifry '@Q& fcfr 9?( lﬂ%tl wordline with

remal ns as part of narrow and

pulshs} %rzuw B8h éoran%awé SeECdErdinewth mibses; e %if?@éry 56 for

prcb'ﬂ&ln@g’ h BltindAviOpIEdsS The SlybteMBDO élsﬁﬂ&lu&@é@?fbc@%o‘? @gﬁ ?fmemory

% V\%de line patterns. [0055] Referring to Fig
Coﬂtéﬁ"re PRIV BECSSPIRE- patterns 60 and 62 are

[dnsapsf Bt @idmiont dbvb:@rEIOZGécéWésafdn&bl s,?ghaw ftchn &re pﬁb@ébsoi 822 over
onsi s t

c
willl] o galig PeBes. Sthe PR Sayiie ess Fepistire SoaritLs
acodssed hviadlimdst rAt tiast dieeofehe hratayson 822 bz@efiddFdduiob. 802 may
Referring to Fig. 8, narrow and w de |line
'n&&({gﬁg]rsns ind 62 are transferred into material 28
[Qﬂﬁﬁh abheetarious efectrenie sysiéme Bay bepgabreetedtin ainglearaeckége processing

r Ll r . .
59 R8Pl £ 985 EB EbeSERL o e
bemnv\h%iéchﬁﬁ%ﬁ@f pad tf@rrn%mew denigeB2 are transferred into

E“'ﬁlleS ééron%osys?e%w Bﬁqsgtpln%érnor?%o%fesn&é\ﬁce dnvers power
etc e etchi'n 26 ma l'ize condit
maghyleshcamesnipatiameo Sepmegsowww s3anq FRjcaty- gpeofis modules,

anQ‘v‘r%f |H@l&&rmahﬂa§§r mUR%hiE%@ddlé!sl s 18, 20, 22 to 24 and
orma pluralit narrow, densely packed fl ash

l%}a{ﬂe sthe dleeire %YGW% RV bS8RY Pl breed ﬁnsmf ystams, suiqh as

cld‘c% nelavivibAs cbll padhegap&rsGdl Uerhpliters! Zutdimobilds, PAltHAtohtol
waf. er The flash gate structures 70 have w dt hs

SV%’B&%{W(? élefcy identical to the widths of narrow |ine
patterns 60 of material 28, while the flash gate
structure 72 has a



wi dth substantially identical to the width of w de
line pattern 62 of material 28. The wi dths of the
wo b@shoggat e structures may be within five perceer/usfo0s/002012
the wi dths of the overlying4masking |ine patterns, and
in sone enbodi nents may be identical to the w dths of
the overlying masking line patterns. [0058] Referring
to Fig. 10, material 28 (Fig. 9) is renoved to | eave
fl ash Agdbe structures 70 and 72. Material 28 may be
renoved g%mqﬁﬁﬂsure to 2. Source/drain regions 80,
82, 84, ) , 90 and 92 are shown forned adjacent
t he 1t | asi mathedsompasiog.es. The source/ drai n regi ons nay :
be f
con gﬁ(&fﬁ% ?ée@ﬁ@%@%&a%glkqw& If?%l%éeg a base dan ?lectn%allg conductive
material Ppe3be bF$re aff|rgg'na%tngumtgn@@V@tfthq;pg;ctrmellymy\db@tlve material,

t
ang%g@aﬁﬂ%gﬁQe}n@{jl Zegﬁﬁgqrﬁﬁkl%s%{\%\%ﬁlaset kl'ﬁ?%rbaé%r%[ Fone of the
pammpﬁ Mesking sEYCtHies deingch fﬂfétrmawngastww@ﬁw a@%@retmlrzm@second

mdsRMBWhBEIURY %‘eeﬁrbt“rggswrgﬁt%ﬁﬁe Eenﬁ& ﬂhﬁr&ﬁer‘mén e ééEBr%’ masking

conmuni cati on out put device board. 402 or ot her
SR MPRBRY I8t PAP etosa &65to8; thsrpaﬂﬁmﬁ%m?éklsa ghctyres comprising

coM}hB@hQIC@fdQ)%QHerHWaféﬂélfé{on'fg tﬁb @6:@%&6&&5@!6 pHFh&ral and core

rocessi ng unit | east one
i of T 81 WBRGRG SHOUP B nsa ey Eostar s oimmaiarial pd the
peﬁﬁf@ﬁl}@rﬂ&iof@ma&ﬂdls&iﬂm saicbﬂty nﬁ&&in@@trw@b@mg\ﬁéeﬁ:bnd peripheral and

f
coRGMP TR PRar S PP R P RE IS TSI PEETTF AP Haycore
mdderiat,canal rexd fdrmirgy a esgpdoveir tmau‘lrst doos mateaidi; thg stabad berqmetah\ enaterial
forﬂfr??lgiézf%\/gﬂz%r%ber-g@?o @qﬂg ggcc' '&%o?}{‘%a{e?%e?% 5|%8 It%rn'ﬁ,nr%/a Xap over the

ng Tt Or e
secend aee 1@&r@hd processor 406. Such is illustrated in

t he %’rh %ﬁieeffa&%meorfna{elﬁgl tg%eﬂ/@rtlpé)@%ppe‘}%ﬁel%ht‘?\%nbpaf A Palr of

ock diagram e addressing circul
spaq:qciﬁqrm\t ¢ nadtemspthgsgconsecqre guteriat wmaining aker the flrst core material

is ndvelirdb ?&nﬁﬁlnﬂ%gcor{d%ﬁé%a%rﬂpmcogt?ﬁérﬁﬁ\e@ j@r}él together

correspond to a processor nodul e, and associ ate
forming Yidatlineip288Mai t h t he nodul e may conprise flash

st r wahsteRmg thdRSZdw B/Rcﬂ‘f'@/fdé me\plaﬁ@mé%mem.yst Wskﬁ@ﬁl%@nél Oand
a nenog% nodul e, and fl ash

[0
71 o 1aRafér gt Rt and Bisgie PRLSI b BR el ieh ko Material o the

eldttrgaty esreluctiegamedatid @imadt I8t three lines comprising the electrically

conductive material.
2. The method of claim 1 wherein the base comprises monocrystalline silicon.

3. The method of claim 1 wherein the core material consists essentially of

silicon, carbon or photoresist.

4. The method of claim 3 wherein the peripheral material consists essentially of

polymer.



el ectronic system 700. System 700 may correspond to,
for exanple, a conputer system a process contro
W@ y®Bang92Dr any ot her systemthat enpl oys a prBCEESING/002012
and associ ated nenory. El easronic system 700 has
functional elenents, including a processor 702, a
control unit 704, a nenory device unit 706 and an
i nput/output (I1/0O device 708 (it is to be understood
t hats. t he Toy stedmodef\cidimaviewlerpinthaliist maskingpmateeiasamsains silicon

anggng PLOMQkLﬁgggggQ§¥§ggxlce units and/or I/0O devices

variou General ly, electronic system
700 wll have a native set of instructions that
speeGi fy
SPoBLLY PEPAS o B AEEE LT, BBl Bt Brrsesonoor

mqse ot siksonrmitride, siliche omntvdg ad@enhw dipide.706 and the 1/0O
device 708. The control unit 704 coordinates al
operations of the processor 702, the nmenory device 706
and 7t he Thempivede claym 1b\3vhe,f@m1tth¢u BRSOy espanrisag atsiee@shmasking

mater®f beecARRS ﬁ}El' RSk ﬁdqﬁﬁte‘ﬁﬁpaﬁ% thé‘ %FeEM%&“%dE&NQ @naterlal and
fetched fromthe nenory device execut ed.

Whe s e taaé@teér@gﬁbe NAEYW iang Wéfé"r’fq Fé?é‘ﬁ"ﬁéfﬁﬂ? the f%ﬂ@ﬁﬁséglganatenal to
thef éna@thcaz@rcamﬁm%}naaraa cokfipisesa sinplified block

dla ram o n el ectroni ¢ system 80 The system 8

a8 a0k 1 TP e0d EEeghs PRIYrS RaE B i Pagipg material to the
seaﬂnnﬁay@ﬁjhsw8&4amﬂddress decoder 806, row access

unn, access c rcu tr 810, read/ wi

ConiBBHeNBATE PP BB PR TRE RaRE i R GREs g fhdterial o
the elpctti¢alytcpoductive oatdriayy 814. The nmenory devi ce 802

further includes power circuitry 816, and sensors 820,

such as current sensors for determ ning whether a

memdry cdhk methadhofzldimw fulhestooipdsiog mehactingthedirsitaed second
peh;?re%lh‘h%tgrel AQ Egﬁg%ngfe%gwg ﬂgg%%hg% R djﬁte%attyﬁg frsc?m thle first
maskingumateral 88tble S@wwwsrn@@atefnek apd befott tn@séernr@‘ @emuew and
wndé)liﬁeap%err%'deFrWhteréécgr%mEQIﬂné)Fr%Yérﬂl th@elgbﬁlééllg%ﬁgudtlog material.

pul ses, circuitry 88 providing a s
wordline with pulses, and circuitry 888 for providing

a bigt | i nehwintdinddis®sm 7Maserenst em 800 al so i ncI udes a
processor 822, or nenory controller for nmeno

acc "ﬁﬂ“a?ﬁﬁﬁﬁ?mTW§°H§ﬁﬁ?§QHEWNWQd%GﬁmP%9@?@8§”SmCO”
oxﬁﬁmﬁéﬂhmﬁlgna|s fromthe processor 822 over wiring or
Ilzatlon ines. The meno devjce 802 is used to

ot ote Pkt ARG el SuRE GreeT Y FHBE ar T cast

one of the processor 822 or nenory device 802 may



i nclude flash nenory. [0066] The various electronic
systens nmay be fabricated in single-package processing
waniosgpsser even on a single sem conductor chi pPCT/NS2008/002012
order to reduce the comuniieati on tinme between the
processor and the nenory device(s). [0067] The
el ectronic systens nay be used in nenory nodul es,
devi ce drivers, power nodul es, comuni cati on nodens,
pr od@s s orThemokrihedof caith Awpérerehe assespry cdmprises dnledeh stop
ﬁ(ﬂg 'Tﬁé( fnls[f] Hagﬂﬁ méllérfall A Flhe s%EJ)rlid r%Q%I@nad-'Rg{éln whgf%%stﬁ]f:
ectronic ys ems may be an broa ‘range o
traggterringshe saicew aad wid@dk@ patﬁeln@\w medmst masking matenalgitilizes an etch
thzﬂ%@g’ R&d éﬁ%{mtlétt agh ﬁ‘\lété?ﬁppl'ﬁ/é,e&d Wrﬂgie'iﬁtlﬁé %ns@é}ﬂﬁ%ﬁ"{? narrow and
ystens, alrcra etc CLA 3
W'%iﬁﬁ maéieﬁg@ fromp 6\9—’% fd$tﬁgasé6'f§efﬁﬁf@ﬁﬁ’d9 mw’e%%@élhﬁplydqchm material
colprbades a base, an electrically conductive materi al
over the base, a first masking material over the
el edi@PFiEHINGhe BAERN: BNY widedingriagiprns iem the first maskipgnaterial to the
mam&@&&mgd maski ng structures over the first masking
mat er|q one of the patterned masking structures
bei Ggefrinadbe ArrsRy ﬁ@gg’tqedtf‘ﬂﬂa@e@ﬁéfoahtaf* [FiGh et tegheg second
maskhgnoateBaki ng structure; the first masking structure
bei ng narrower than the second masking structure al ong
at | east one cross section; the patterned naski ng
st rudt ur éﬂneammmd ofi dl’egmcbwbemfmttae b@éen&m;dcqiremris[éb@éw dielectric

be(Wetrezlrthgl Iésr lrﬁglg/ copgqtjcﬁgr ?rrarq(gﬁa? hi Lhe tbasgt frﬁ{c ' %I}glrng‘é? ﬁgrgsferring the
nafrowsandyéde (ifeepadierrasrfcbre trecfirsterhaskireg reateaadonsathe at least three lines
to B@%hm%é'g %@elggﬁgaﬁﬁgélg&ﬁcaﬂ MZJ% ﬁ’\?ecrﬂgt%r graskl ng
cture elng second perip hergf nd core nater al s;

the first peripheral materi al forn1ng si dewal | spacers

along the first core material, and not formng a cap

over the first core material; the second periphera

material form ng sidewall spacers along the second

core material, and also formng a cap over the second

core nmaterial; renmoving the first core material to

| eave the first peripheral material as a pair of



spaced narrow | ine patterns; the second core nmateri al

remai ning after the first core material is renoved,
wo b@snesyai ni ng second core materi al and secondPCT/US2008/002012

peri pheral material togethar formng a wide |ine

pattern; transferring the narrow and wide |ine

patterns to the first masking material; and

transferring the narrow and wide |line patterns from

t he 12i r stA metbkd ngmpedimg:i al to the electrically

con I ee lines

comtigfh PRARER cob it eyl SR JB9EEE 1 7

The fmmflr@f meslammtaAhée\ar thet ¢lectticedip condystive egterial;

non , . -

eoaFSIY AEHARe L4 ogoog pERGTEL M, s, U arr e
pademnpd secondanaskingonatphidcompssisg..alang arefésmqﬁlcd of claim

3 [ A Hal

o V"'&Q{rﬁ brbcﬁ(h‘)%vﬂﬁ ffi’g}qa@gurf%ﬂe%rnb% rﬁaﬂ%ﬁfgfgﬁp&'ﬁﬁ% k?év@ihlg)éxtendmg
dOWﬁ‘é’Rfdh/gf rera the firgll toe enifagen thedirstibiashk hawag arisstaidtboans of

Ni t HAGBHNPRNECIONNERY s&:on-d'—'?@p Wﬁ&@@n@ﬁai‘? bfédBoRd Wﬁﬁésf?ﬁd’sxdewalls

the first maski ng materi al %rlses one or nore of
extepging @ﬁWHW?'idi'ydféom 4hq s8c8Rd £¢:die ser@ndibjock having a second

widlh Qpidhas gFeateThrearntgbm@m&m claim1l }Nhgr ein the aSS_en‘ol y
conprlse a.secon mas mat erj a et ween
maski ng nEM¥H %ﬂ Yragi rf‘ﬁ‘@”%'l %&ersu”&ea?eﬁ?”é WF% é”d “Ot across the
fursnm&mjrfabe tag gdoinmerie matetrheCdm;amsfgeH firsNghit digpacdTs awng ik first
ﬁ atterns mth firstlrrastléin teérialII to
sichfepad Sorfis LA Saskhl Bbir dEsrase g TS s Afed Bisddonls:
t r ansihgnhe mjymhm: materieito pnateatitidesddone b|@ak fremren dtclowhile not

pr%@@%it@% F;lrs gé{ rom & t&f:ﬁ %e %ﬁhtrgrﬁoﬁr? %n%%%ét&?ﬂrst block to form

errin e narr
a gaathetwesn the dirat phie obsracears; rraskl ng material to the

el e%héll 1 luh%fromﬁgt' N&kﬂ?‘&ﬁé\%h thg rerﬁglﬁl Hﬁ)tomng material of the

claim?7 her conprising renoving
flrSé eaip atispeerispiediniab arpairedf inalrew dine eattqrnsara@fi e fermpiningsecond block

tod%ér%‘(h%@sé%oqg phlr %?sﬁ%%%l;se&é?lﬁmtgra%é hﬁe E)étfe?ﬁ maski ng

material to the second nmasking nateri al and before
tr aﬁ'gpgpmngéhq PRITQYRRRGWIdgdige patterns to the first masking material; and

transferring the narrow and wide line patterns from the first masking material to the
electrically conductive material to form at least three lines comprising the electrically

conductive material.

13. The method of claim 12 wherein the forming of the polymeric material
comprises a deposition and etch sequence, the deposition utilizing one or both of C,H, and
CH,, and the etch utilizing one or both of CH;F and CF,.



wi de line patterns fromthe second nmasking material to

the electrically conductive material. 9. The nethod of
wa@b@smsoziwherein: the first masking materi al CPOPUSREE002012

silicon nitride, silicon dit®xide or silicon

oxynitride; and the second masking material consists

essentially of carbon.10. The nethod of claim9

wherein the assenbly conprises an etch stop between

t he 1#i r stTheas&hoofimddier 12avhaaid thdremgarh thenpsyanerg material
colfBtigLd-al ;. wherein the transferring the narrow and w de

I'ne patterns to the first masking material utilizes

an dorofing Ayedoidke polympao atatariabettemdngyhcrosrethetiict agd spgond
bldgcg tv\éﬁhﬁt@@ {ﬁhté%ﬁﬁéﬁ?ﬁé@ 'E)\/é}Qh% Qgcorﬁarb‘o%WtWO\)@r ﬂ?e f‘r&trbqaock and

el e@nistropicaly leheuibeilayer @fap@vmamc metepai tgégmove the material from
ovk{ B bldcRAnk 1AL fiRY'aARGetndBpkidie Patterns from

the first masmgmaerla B4t eh stop; and

transferring the narrow and vv| de line patterns from

the 1@t ch 1%6Reth SMEaimeLORKLBRIKS RSt AR S8cbAl blotls collRft

met hod of claim1 wherein the assenbly conprises gate
esgerdiaby ph§illcoBet ween the el ectrical |y conductive

material and the base, and wherein the transferring

the narr and de l.ine patterns fromthe fi

mokPng. Hhieariagd P frBRep i BSge S ssbong hledks gonsis
ess@itRNy sfpHoeegat e di el ectric and the electrically

conductive material.12. A nmethod conprising: formng

an electrically conductive material over a base;

f or Mizng ahkimethodaishaimg nmbereinahe firgeand dezoed blocks calslsy

ve naterial; formng a patterned second

esgé)rﬂ%hl)ﬁafjca‘??e ial over the first masking material; the

patter ned second maski ng material conprising, along a

Crosg Se% %‘eth@d éf'd'le?Fn @@ﬁé‘enﬁqp{é Q(Qns?ru& é;nstlolnfpg)veesathlrd masking

surface and arr posI N
maiKtial rbatwe@ndm\mhmdwng rn@tﬁntah@dthe @teCtr@pllxsmnﬂa@tefe npaderial; and
wr‘fe'rélﬁ'ihebl'ré?%k\errl}?d’t'hg g\aﬁ’O\learn%tWI% atfaftd fﬁm? %QWQ RAKGHG material to

having a second top surface and pair of second

the plgslairally condesiixe n@t%rs@ﬂ é‘PfﬁP’l‘ﬁ@sdovmwar dly fromthe

SeC aRfsfeRMgIHe haeey ahd RidaMRHAHEING $lor Y ifiRG nfhsRiBE Perial to the
third masking material; and
transferring the narrow and wide line patterns from the third masking material to the

electrically conductive material.

19. The method of claim 18 wherein:
the first masking material comprises silicon nitride, silicon dioxide or silicon
oxynitride; and

the third masking material consists essentially of carbon.



wi dth which is greater than the first width; form ng
pol yneric material across the second top surface and
wmoeaosaeswoss the first top surface; the pol ymerPCT/US2008/002012
material conprising a first9pair of spacers along the
first sidewalls and conprising a second pair of
spacers along the second sidewalls; using the
polymeric material to protect the second bl ock from an
et clzOwhi [Tée mudthqat aftabadmni 19gvidneinfthe sdnsblictiok dorrpiisédan etch stop
X i cted first block.t .
vefibtER b LS ERRHRLohd 8 HREBLGR gkl BholgyPlp tiRsterning
the graynpndwigetiod paiterss tdoﬂhedukst |rrBsklegmma§ehal utilizes enmitahi that does not
peﬁ&#é{gﬁ{rb&g‘aﬂmg %{éhaéflo ﬁaPIrj Ig\&'veH' 1y tpr;?m'ts{errﬂb tﬁgﬂ%ﬁ§\§ and wide line
paﬁ@rnalfrnrmtge é@é ovagking owtertad tpethh @tecwcallv tandustveanaterie icomprises:
Of ?rﬁﬂgfsrrﬁgqg hé}hﬂgaﬁ’d Wlo%qmla Afematbh! tﬁe flts!i %ﬁ&lﬁé%a@é}ial to the
narr ow" and e ne erns tot rst sking
ekﬁuﬁ@nwaaﬁ and transferrlng the narrow and w de |ine
pat ttr%ﬁé\‘%rrfnp‘?ﬁ@ hdfouh hA® lidBRKIpAHcMBHBH @b eldh sttcgbeto the third
electricall'y conductive material to format |east -
maskingénateligds” conpri sing the el ectrical ly conductive
material. 13. The nethod of claim 12 mhereln the
form ng & t he %f ymeric material conpr
dep6sit | h r?'aé'@c’f‘@evwb%emefr?ef'fa\éaa%ﬁ"tq Bhtetet qormprisgs silicon
mtmom.cbabhyroﬁldé;%l@ wleibltde et@R diobltensibielbf bilidn @rishigon dioxide.
one or both of CH3F and CF4.14. The nethod of claim12
wherein the formng of the polyneric materi al
congei seThe fraatmochef dianin&ﬂ)emhabémtﬂimflrpnhymd atgehledon@rises silicon
e n r flrst & d.second bl ocks, with the
d'o‘?%{ Qﬁ'& g%gl%ntgggh S'ko OV (?t? I'C%'%cond bl ock than over
t he flrst block and anlstroplcally etching the |ayer
of polyneric material to renove the material from over
the first block and formthe first and second spacers.
15. The nmethod of claim 12 wherein the first and
second bl ocks consi st essentially of silicon. 16. The
met hod of claim 12 wherein the first and second bl ocks
consi st essentially of photoresist.



17. The nmethod of claim 12 wherein the first and

second bl ocks consi st essentially of carbon. 18. The
waoredoRaasoof cl aim 12 wherein the constructi on CRPOPUSEE002012

a third masking material bebween the first masking

material and the electrically conductive material; and

wherein the transferring the narrow and wi de |ine

patterns fromthe first nmasking material to the

el e@Bri c mythodedmotising mat eri al conpri ses:

traq&%gﬁéﬁgd[?%%t%ag\;epybggg wi de |line patterns from

material 'to the third masking
mat éerimang fleatidg ga@rmatenatlmgr thhgateadielestricind wi de | i ne

pat tf@rFrﬂ‘?g € égtéh Iécmcr&i/em%lﬂoggnd@a&gHa%n 'i o the

el ectrica y con ctive mater met hod of
cl aifermir®) egndriobgate material pyestthenatkgalg dmcéfrq al conprises

Si | irGind fifst gsmﬁ%lﬁaﬁéﬁél &ye%ed@on%l Obial;

oxynitride, erial consists
esséing 3 9a‘éﬁm@b$%ﬁ9ﬁd PmRskiTg @3%@1441 gverdhe tishimasking material; the

pa%‘f%@ b@c&n’&@n&s‘kﬂ@%é&‘éhél%n{‘pﬂgﬁé ' a‘i&% ABrosd Q&téhop
between the first nmasking material” and t hird

mas & ftig ¢ br'%iké\amg a (HdpR PHTaCR@NE rad??éffcérf'ﬁt ﬁ@PQSﬂﬂQ fidgwaligextending

doand/am;dwodn itrfhenrﬁl&bb eﬁﬂ’écet thetfii€ bidck Having akirfGvidm! &{d al
etch that does not penetrate, throu

utilizes
ot c EEop Dl ang Sreroniaon SURCEanT PA of $EoRd PPeR I Ridewalls
exwinddgldovawpaiy \edr $hd sexohd fep durfasé; thasédong biaek @aviag atsecond

WP Erds pioklF i FAPRIRANG W e 11 ne parterns from

the firstormaepatgmenit maieaal dcoosshise sdoohd sdpogurfaaadnd not across the
firs{t cg)n r%rﬁé 'tﬁg B&pl%e %Fnr er\?lta? Oomn%rlsz% ir maRaD raotfts g&sés fff’onghghe first
sidepah®andforaprising 28eoohd peir of spasefsi aksrtg thaskq:cngi severis;al

Comging‘?ﬁ%ﬁéllﬁngﬁ@mg{éﬂﬁf tg%rcﬂ&%ﬁﬁé %&%ﬂ? Bf@é? lfrE)FnI 691 ?tct‘?@qlle not

on or Ssi
prefeglicgdiee fi@tzbloqueorrréhm@ah dhe @1ca|rwmn@\h@rté\prpte¢i@d first lgock to form

@%w&emwrgtas.repgﬂ%bées silicon dioxide, and
wherein the etch op consists of silicon.23. A method
Con@ftpgmﬁgl_nprotected flrst block is removed, the remaining polymeric material of the

first pair of spacers defining a pair of narrow line patterns, and the remaining second block
together with the second pair of spacers defining a wide line pattern;
transferring the narrow and wide line patterns to the first masking material; and
transferring the narrow and wide line patterns from the first masking material to the
gate dielectric, floating gate material, intergate dielectric and control gate material to form at
least three lines comprising the gate dielectric, floating gate material, intergate dielectric

and control gate material.



form ng gate dielectric over a base; formng floating
gate material over the gate dielectric; formng
wo paosngsate di el ectric over the floating gate nBCEUSENS/002012
form ng control gate materizal over the intergate
dielectric formng a first masking material over the
control gate material; formng a patterned second
maski ng material over the first masking naterial; the
pat t2dr ned methoddf fomminigriggmeersity stfructuep ang longdenaity siguctures with a
rst block having a first top
Sm?eo@%t(zrﬁ%%dggm a| 'Frd of first opposing sidewalls
ext atitdingythe ihatearagkyo pattam naow imasking efersants acbywide measking
ek_}l;mgag O\pér%c%bg@%fbng a first width; and a second bl ock
aving a second top surface and pair of second
oppdeimitg & layenelf nolyresticenaleria) agan Weer tHriowf meskindrelements and wide
ma?s‘iiﬁ]%@em Hé E@I?@g{lée F‘%t gﬁ@%’ﬂ%m][rﬂrgétd'@é/fh% @?\ée?%m \Wde masking
e'w%ﬁ\an@va@hemapwa@ww el¢teerd®cond top surface and

not a%%bf?&&‘cél@%térhﬁgsﬁetp%R/nﬁ#iEfn%@nal hﬂ%nﬁ)@b Yﬂ'geﬁdl)‘ﬁnenc material from
material conprising a first pair of spacers along the

VP g aBPY ENRKING SATEeB MBS SAHED heRaBhel AR IBTemaining over the

wuﬁepﬁh@lglilﬁg @Ileﬁfé@tst R HREABicHcHRbHing BairdtDsilid\Rall s fpacers along the
rec ial to protect the second bl ock from an

”aEPWH“WNQee ?”tf)'r otecting the first block fromthe
et chembling etemnroamusmm élb@ents b6 létae@tr%(.bafrbﬂ %tdehrhwgﬂfadeﬁs as first

h ,
OB aREIRB o0 B EP% r aRA SRR WAL g
elgna¢nysrend polymess matenafalbnhpethfemud;é masking erbmepasmrssecond masks

coﬂg%:%fﬂg tglo%%éngﬂ%ﬁlp@c&ﬂr%\ég t?rng ep %I terns, and the

her®Wi t h the second pair
of slptmmg bediestiand ﬁgccmd\mam(slto paitgrahigbrdensityr sinsfuees antjow

dehglg,gﬂ,%{upélg\ﬁ, n\’Meds%PEt'rQE patterns to the first nasking

eria transterring the narrow and wide |line
patterns fromthe first masking material to the gate

di elgct r itge hdiRGd b%lﬂ\aéﬁﬁ@é Rhhhar dv@ﬁw%%igﬁénglemelnts and wide
dielectric and control gate rraterla east

maskinglameres CBRiE RotRJetitte gate dielectric, floating
gat e rraterl al, |ntergate di el ectric and control gat e
mat er.i al hod of form ng high density

St 66t ur 5 RN TD0 SRRGA YT i B GErng&lements and wide

masking elements comprise silicon; and wherein the utilizing the photomask comprises
photolithographically patterning photoresist over the silicon, and then transferring the

pattern from the patterned photoresist to the silicon.

27. The method of claim 24 wherein the narrow masking elements and wide
masking elements comprise carbon; and wherein the utilizing the photomask comprises
photolithographically patterning photoresist over the carbon, and then transferring the
pattern from the patterned photoresist to the carbon.



si ngl e phot omask, conprising: utilizing the photomask

to pattern narrow maski ng el enents and w de nmasking
we@b@saog9s1 over a substrate; formng a | ayer of PCT/US2008/002012

pol yneric material across the narrow masking el enents

and wi de maski ng el enents; the polymeric materi al

being fornmed to be thicker over the w de maski ng

el enents than over the narrow maski ng el enents;

ani 28t r odihe ahdtiyodedfadiaimd4t keerpialtyersuwbstrateedoempriabs & semiconductor

e t L] erial fromo n -

vas SRt e B ol HeberR g RBAHTS tbog Rl Bffeg. mergate
dieleatid anchgpnirekgate hetetiatl @noadleraig thel leghederssity stiectures correspond to
fla§f 2L EORbAsif: ﬁ“mlg'g#ge éi8fe€?ri@9ﬂo%ﬂh§ gé’te%eﬂgm' ihtefq%‘i‘é’ Slefectric and

al ong the nartow aski ng el enents; renbving e narrow
congldategmeledatent s to | eave the paired sidewal |l spacers

as first masks corresponding to high density structure

patterns, and to | eave the w de masking el enents and

pol ¥fer i dhaenethodof Gaigk$ wheseinjtirelowedsgositigstelcturesnalso ggmprise the
ga%&@l@&riﬁﬁﬁ;‘éﬁrgjé?&&té SR iR@rdafe bitWcHiR ARl L¥nBdI 'GHE HaRrial.

patterns; and utilizing the first and second masks to

pattern high density structures and | ow density

st rget ur ghewhdthddloft MBS HRSHBmpASing PRvidim) A p&ir 8f masking layers

claim 24 wherein the narrow masking el ements and w de
befSpi G SRS BB RBPOES HEMEETTE fhe YB2ng e et nstpecond
masks € pattar? AigMalensityrstiubRirdsadidadiv IR itygrueluedemittin tiedubstrate

wi de masking el ements conprise silicon; and wherein
COFWQSﬁ%iIizing t he phot omask conpri ses

phottahsfetrmgrtias pattsah bf/thpdirdt @and isacpriphoasks és as Upparef tHeheair of
mé&Jiﬁngga”d then transferring the pattern fromthe
pavper ed photoresist to the silicon. 27. The nethod
of dlaasherrRyy tindpatidrm of the fingt and wecmsiknarks dloenibatuppema the pair of

| | | on;, and wherein the
5 AR RO Do STRELAR BEA%0
phott@npfetingrtiag battesn bithpdirst @ndisagpnoioasks éroimsthe davear of Hie pair of
mé‘s@fn%‘?ékrers’l{?)q“é hessibgansferring the pattern fromthe

pat terned photoresist to the carbon.28. The nethod of
clai m 24 wherein the substrate conprises a

semzonduhk@hethod of claim 30 wherein the upper of the pair of masking layers
comprises silicon nitride, silicon dioxide or silicon oxynitride; and wherein the lower of the

pair of masking layers comprises carbon.

32. The method of claim 31 comprising providing a barrier between the two
masking layers, and further comprising:

transferring the pattern of the first and second masks from the upper of the pair of
masking layers to the barrier; and

transferring the pattern of the first and second masks from the barrier to the lower of

the pair of masking layers.



base, and, in ascending order fromthe base, gate

dielectric, floating gate material, intergate
walk@saaesoei c and control gate material; and wheP€i/nS10g002012

hi gh density structures conrsespond to flash gates

conprising the gate dielectric, floating gate

material, intergate dielectric and control gate

material. 29. The nethod of claim 28 wherein the | ow

densi3ty Stheucdtbokst dhisBLemgpeindiee umr@am pdiredf ecsking Jayers
co&"gﬁ {]ﬂ:og?ﬁétﬁ%a Lsﬁﬁdg ldxga{ﬁd?h% re| ltﬁ% [)crirjngr 9(”1% Z?ts of silicon
diqxﬂﬂﬁtﬁ@rllcg@rrprl sing providing a pair of rraskl ng | ayers

bet ween the substrate and the photoresist; and wherein

the utilizing the first and second masks to pattern

hi gi¥4dendi hteyn@mdj@ftqm@sB?a\Mf@Bremhejemmrtoyﬂ@tnauaf oragking layers
colMptifddsifiddp LAY &R hb%%?r @{Qé 6f dikdad. the

pattern of t e first and second to an upper of

the pair of maskl ng Iayers transferring the pattern

of t3ze f'Nﬁbth@B%fﬁﬁféPﬁ\ﬂ téé erﬁahgngpper of the
pai r of masking | ayers ovver the pair of

mas r NG éﬁ@'coaﬁ’fé?t‘?rraéﬁg‘iné'b’rwh'@ taePrisas adaRe,dimascending
orcﬂérﬁ‘@h\ B basE GOgHle H@@éﬁ'lcflé)@m 4 ﬂ&htﬂng\@ﬁfe "QI'% erl &elnfbﬁ‘gé’te Qfelectric

5 196 e %Pagtf{ﬁ%e’?ﬁ%a%tfﬁ%tev éaVﬁa.arnd@re S%%gtg‘km@k'r‘g material
la;lea;yers conprises silicon nitride, silicon dioxide or
the | f ir

of | RITE Mg reSHiaRBRriERE S fesBRS piErerts R i second
maﬂkmgrta)&rl corrprl sing providing a barrl er between the

tr ST Ry Pl i s SR BT Raang emguipgn vice
mesking elereenigigee pafmetematdrial lafingrioskedtp heatheksr ever tHeawide masking
eldMrtd ffan o@Erdth% nQﬂé&/%{s‘kﬁH didiferp@t tern of the first and

second mas romthe ba rier td the lower of the pair
of eaisrireRjcalyeighingdBe prlymerie Madkriabio remavertrg2patiesrisi material from

ovélhtﬁe WRREW n‘Hskan%leFPﬁérﬁs RhidRakhghe ;?B( &ic Qﬁ%éﬁ@rﬁammﬁ over the

licon nitrid or silicon oxynltrl e, ereln
wnq)eampfslgpg gl@ﬁ)@pgst thegmisgtrppig girhing forming paired sidewall spacers along the

narrow masking elements;

removing the narrow masking elements to leave the paired sidewall spacers as first
masks corresponding to first structure patterns, and to leave the wide masking elements
and polymeric material along the wide masking elements as second masks corresponding
to second structure patterns;

transferring the first and second structure patterns to the second masking layer;

transferring the first and second structure patterns from the second masking layer to
the first masking layer; and

transferring the first and second structure patterns from the first masking layer to the

gate dielectric layer, floating gate layer, intergate dielectric layer, and control gate layer.

36. The method of claim 35 wherein the narrow and wide masking elements

comprise silicon.



di oxi de or silicon. 34. The nmethod of claim 32 wherein

t he upper of the pair of masking | ayers conprises
wa@2dosaas2di oxi de, and wherein the barrier consPEL/ESDNG/002012

silicon. 35. A nethod of pasterning flash gates,

conprising: providing a sem conductor assenbly which

conprises a base, and in ascending order fromthe

base, a gate dielectric layer, a floating gate |ayer,

an intergate dielectric |layer, a control gate |layer, a

fir 3b m%b%t%&@la@rﬁ éstheerrem%dné’}r %\?&9&1\9 d%&‘ékf&% elements

naterlal ayer; providing Nart ow Meski ng elenent s vanga"
compdse eatbii.ng el ements over the second rraskl ng Iayer,

formng a | ayer of polyneric material across the

narrow nasking el enents and w de nasking el enents; the

pol yher i dhameaihocof driin@$ wherere dhe rartsay aryl wilemasking eldraents
CO'WP%JQ Wg,leg,gt el enents than over the narrow maski ng

ements; ani sotropically etching the polyneric
material to renove the polyneric material from over

t he zgar r gwe MRstkod s BB erdh 'tllueesén%@(\/dd?JGtoF B&sembly comprises a
polymeric material remaining over the w de masking

MEMAKBHRY redHeAndAOHier fpgien %@f&h‘ref?@tq‘fa? MSRPTY AT AR ERJION; wherein

thesfirdestalclurs p@t(‘é?ﬁ§déﬂn‘éﬁﬂslﬁ g6teB W thlﬁ%érﬂrﬁalﬁi aﬁ’é)ﬁl@éﬂinsand wherein
renovi nglljt e narr ow ts to eave

0 SHoP B By iR e el S yrer BN s S OIBFEdSHIAP e memory

arraprdgisrst structure patterns, and to | eave the w de
maski ng el enents and pol yneric material along the w de
maski ng el ements as second nasks corresponding to
secdfd sfThactainad gfatdir3dsyhereinltisf sxcond ghakkieg feiyesd:oramﬂ;es silicon

nitdes 8l orTc'& B%Sé BL&Ii(%%t ?rﬁ prs'dgt gnc} hﬁ%%%(%f’?en grs%%ls(lkln ag?ly comprlses

{TARSTerr Structu pa
cafboom t he second maski ng Iayer to the fi rst rraskl ng
| ayer; and transferring the first and second structure
patterns fromthe first nmasking |layer to the gate
di eBéct r iThe majkad offdaimtdOregmpasiag Pegvsting @ hawieybeteween the first and

se&irdl REdidPal Y Sind 1aRitb CORDFRGhg0at e | ayer.

transferring the first and second patterns from the second masking layer to the
barrier; and

transferring the pattern of the first and second structure patterns from the barrier to

the first masking fayer.

42, The method of claim 41 second masking layer comprises silicon nitride or

silicon oxynitride, wherein the barrier consists of silicon dioxide or silicon.

43. The method of claim 41 second masking layer comprises silicon dioxide,

wherein the barrier consists of silicon.



36. The nethod of claim35 wherein the narrow and w de

maski ng el ements conprise silicon.37. The nethod of
W@ b@sm21 wherei n the narrow and wi de maski ng BCEIBI00E002012

conprise carbon. 38. The meshod of claim35 wherein

the narrow and wi de maski ng el enents conpri se

phot oresi st. 39. The nethod of claim 35 wherein the

sem conduct or assenbly conprises a nmenory array region

and 4anot esentiegriduntop esngpuetial, compiidieg:menory arr ay

region; .wherein th I rst structure patterns define

fl asahS%gEné Oe@ug\}lof ﬁﬁ'bﬁ%?[?e nmenory array region; and

whergattetried phetoesist shaskcivar thepabsteateyshelpdtteameed mask comprising

s WL hi reql Lpher al t
nabh Aty And (e SRAh BELRTHE sah G B Hiipfents and
widgeeraakingralskients doaysisingsitemialigsandi | i con nitri de,

sili o L j I de: - [ :

71 r SPOMeR R AR Aerth LEARSRIHY Sdikiic AQRrAIEE) et 16 wiae
maskingl g mentd belgiad pverithe nairew Mdiskigy glapzants; dhe prlymerénmatesal being
aldrgfsidewd oFhE FRHWRSALKHG élﬁ%@ﬁ@ ané‘ggnégfd(elﬁvgﬁs of the wide masking

conprising: transferring the first and second patterns
elgmpesiis; 9aes §¥eBHag HuakIMge Palyeeric gaterial indthe isabstraigd

transferring the pattern of the first and second

structure patterns fromthe barrier to the first

maskPng 114§ &Pnstipstionpiciaim 4ouheeindne srhsirate compsises a
mdrRsKisPink dRes, AP as&R8ing drddramlinkbage, ate SielectieMloating gate

Ul e QR B oReraaion anan copiaingmaleEah and

nitregekicogtalninyemnatedalpr i ses silicon di oxi de, wherein the
barrier consists of silicon.44. A sem conductor
construction, conprising: a sem conductor substrate; a
pat t4ér ned hplrobsiruesors of cl@iskd Ovehert dvenpsiging tartztgsr bietvesen the

0GRSl SO AR REL AU RSB RN Bl

essentially of silicon or silicon dioxide.

47. The construction of claim 45 wherein the carbon-containing material consists

of transparent carbon.

48. The construction of claim 45 wherein the nitrogen-containing material

comprises silicon oxynitride.

49. The construction of claim 45 wherein the nitrogen-containing material

comprises silicon nitride.

50. The construction of claim 44 wherein the substrate comprises a
monocrystalline base, and in ascending order from the base, gate dielectric, floating gate
material, intergate dielectric, control gate material, carbon-containing material, and silicon

dioxide.



wi de masking el ements conprising sidewalls; and

polyneric material over the substrate; the polyneric
woriosnosak1 bei ng over the wi de maski ng el ement sPOTIUSI008/002012

over the narrow maski ng el esents; the polyneric

mat eri al being al ong sidewalls of the narrow masking

el emrents and al ong sidewal | s of the w de maski ng

el enents; gaps extending through the polyneric

mat &1i al The cohgretitns bir Gdim. SMfﬁnh@dIEnmiBmgralm:ii@meoﬁeen the

s a . . .

ca%ﬁo%byﬁl wi@la%rlgb ri?:erhé léméér{ éﬂ)g g% gﬁ%’ Bé§|%§cﬁ%{1es+stl%19 (err,Ts]eth%IIy of
siivaze, gate dlelectrlc, floating gate naterim,

intergate dielectric, control gate materi al

carbon-contai ning material, and nitrogen-containing

mat &2i al A sEicariikicion psnstructidropomprigingi m 45 furt her

com%rgeﬁ'?i%d ctgﬁéﬁds%teb%d"’een t he carbon-contai ni ng

mat erial and the nitrogen-containing material; the

bar 18 Riyratity 9§ Mesking siedcteas pegrthe sebsiate; srmagking stiustimes being
spHEI AR onéd AnothBEbyCps tekirbingo He Slbirfe4a IMAe R 6? thdfhasking

car bon-cont ai ni ng materi.al consists of transparent

Stregpﬁé&e'wglrstm@k&@r%www I fisst cOMPORHias ahieaskene @fflee masking

strl]bthfé@%ﬂ'g@ﬁo@hﬂ h@kingkeudtale &ﬂi’ﬂ?l@ln@%\sse%bhdi E&ﬂposmon core and a
nitrli e construction of cla

. Q 45 whe
firgt ﬁémHP%'P%%l’?%@&H”Q it fyentae sPPNd C&&Wﬂ@age@pﬂrf@mt from the firs
coﬁipgﬁltld'e in &0eastloge @m&stséuﬁinaDWewftlhlé it Fﬁaélﬁing\/éﬁucgur_@s bbig a first

: strate conprises ngcrystalline hase, and in .
will SR 1% SpGPRBIESE RS it SerondGyll icpiE st efist twice as
larbé aathenfgstgeitith. mat eri al , intergate dielectric, control

gate material, carbon-containing material, and silicon

di oxide.5 1. The construction of claimb50 further
conpii si geaohstructier ohwdimeEwhdreindbe isheaaprsiionicagiprises

We?%h@&heasr&o;@ rﬁﬂxﬁlt&)?lr}: qg)??é ot&%glspar rier

onsi'sting SSsent|a A seni conduct or
construction, conprising: a seniconductor substrate;

and g4 The construction of claim 52 wherein the first composition comprises

polymer and the second composition consists of silicon.

55. The construction of claim 52 wherein the first composition comprises

_ polymer and the second composition consists of carbon.

56. The construction of claim 52 wherein the substrate comprises a
monocrystalline base, and in ascending order from the base, gate dielectric, floating gate
material, intergate dielectric, control gate material, carbon-containing material, and

nitrogen-containing material.

57. The construction of claim 56 further comprising a barrier between the
carbon-containing material and the nitrogen-containing material; the barrier consisting

essentially of silicon or silicon dioxide.



a plurality of masking structures over the substrate;

t he maski ng structures being spaced from one anot her
whyoogap®2ext ending to the substrate; at | east pPe@DUSL008/002012

the masking structures being first masking structures

of a first conposition; at |east one of the masking

structures being a second nasking structure conprising

a second conposition core and a first conposition

shel5B. ar dbadohdirictanr ef cldimestowtvaraid ticeogrbsen-tomainingimagerial consists
of lifdarEtabbqm the first conposition; in at |east one

Cross-2ectional view, the first masking structures

being a first width and the second naski ng structure

bei a i i i . ; i . .

a5 the- 1 e po AT b 2 ob Eehin e
compeses icon@xynilride. conposi ti on conprises pol yner and

t he second conposition conprises photoresist. 54. The

construction of claimb52 wherein the first conposition

confPi sedhpepPysteictiahel daie Serhmiaindempiiegen-emntaioing imaterial
Co@%ﬁ§é§§n%@ﬂﬂnﬁﬁé_'The construction of claim52 wherein

the first conposition conprises polymer and the second

conmposition consists of carbon. 56. The construction

of @ghai mThg cohgrelioh bitaimEPSIEcER tOSTIstrERcomprises a
nnnocrés i ne base cendi ng order,

tall , gndln S fromthe
magacRstaljae Base. And it asdending gier HgmRe bark: daiq diplectric, floating gate
madteriatriglatgateliieleeic) ¢oantrocgeé ralteradtcarb®atodhiafling material, and silicon
dic)caebon-containing mat eri al, "and ni trogen-cont ai ni ng
erial. 57. The construction of claimb56 further
conprising a barrier between the carbon-containing

mat eri al ' n-Gantai ni ng material:  the
bar $Fer . daRSeRt e SRR IhAeRobhyFRG R ther lVEgn e
cadpooscodieir® mategalcaidhe aiicarotioxifle; dheabarri&Geonkisting essehtially of
siliE@y bon-contai ning material consists of transparent
carbon. 59. The construction of claimb56 wherein the

ni trogen-containing material conprises silicon

oxygh! I i AesenfiCbndliB®r ERELEHME &g.ﬁp,@afmr%l aim 56 wherein

the nitrogen-containing matefial comprises silicon
ni t Birgenocrystalline base;

a plurality of flash gate structures over the base, each of the individual gate
structures comprising, in ascending order from the base, at least one gate dielectric layer,
at least one floating gate layer, at least one intergate dielectric layer, and at least one
control gate-layer;

a patterned carbon-containing layer over the flash gate structures and having width
dimensions substantially identical to those of the flash gate structures;

at least two of the flash gate structures being first flash gate structures having a first
width; and

at least one of the flash gate structures being a second flash gate structure having a
second width which is at least twice as large as the first width.

64. The construction of claim 63 wherein the carbon-containing layer consists of

transparent carbon.



6 1. The construction of claim52 wherein the
substrate conprises a nonocrystalline base, and in
was@snasony order fromthe base, gate diel ectriBCT/US2008/002012
floating gate material, intkergate dielectric, contro
gate material, carbon-containing material, and silicon
di oxi de. 62. The construction of claim6 1 further
conprising a barrier between the carbon-containing
material and the silicon dioxide; the barrier
Congkst i %e%ﬁﬁ&ﬂk& QA !:fycnéRFn e%‘ éd ‘?f%m 6a[mF oﬁ%tg(%&liﬁ‘a% another
construction, : ocr I
regidruperipheyal tf thema@horg atrey m@mwe@n thedirstiflagh blauntyres atshwithin
theofneftnla ér%v r¥3 a:%nogﬁﬁé?ﬁl%tﬂg Qééﬂ)ﬁ'\@?lagﬁ)m&uﬁb r53wl'tﬂqu1the region
ascen I ng or rom-t ase east one
pedP'@ﬂ@dPﬁh%mﬁméfraffadtfeg'éast one floating gate Iayer at
| east one intergate dielectric |ayer, and at |east one
control gate |layer; a patterned carbon-contai ni ng
| ayer over the flash gate structures and having w dth
di nensi ons substantially identical to those of the
flash gate structures; at |least two of the flash gate
structures being first flash gate structures having a
first wdth; and at |east one of the flash gate
structures being a second flash gate structure having
a second width which is at |east twice as large as the
first wdth. 64. The construction of claim63 wherein
the carbon-containing | ayer consists of transparent
carbon. 65. The construction of claim®63 conprising a
nmenory array region and another region peripheral to
the nenory array region; wherein the first flash
structures are within the nmenory array region; and
wherein the second flash structure is within the
regi on peripheral to the nmenory array region.



