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WO 2007/ 111771 PCT/ US2007/ 001953 1 DESCRI PTI ON

METHODS OF FORM NG FI ELD EFFECT TRANSI STORS, METHODS
WORIFGRMING 5 FI ELD EFFECT TRANSI STOR GATES, PRETHORS7/001953

OF FORM NG | NTEGRATED CI RCUI TRY COVPRI SI NG A

TRANSI STOR GATE ARRAY AND Cl RCUI TRY PERI PHERAL TO THE

GATE ARRAY, AND METHODS OF FORWM NG | NTEGRATED

Cl RCU TRY COWPRI SI NG A TRANSI STOR GATE ARRAY | NCLUDI NG

FI RST GATES AND SECOND GROUNDED | SOLATI ON GATES 10

TECHNI CAL FI ELD This invention relates to fabrication

of field effect transistoigEstRipFaggRoNents thereof.

15 BACKGROUND ART Field effect transistors are comon

METHEDS OF FORMING FIELIEEFREET TRANBISTORS, METHODSDEFORMING

i IFIELY EFEECT TIRANSISTOR GATES, METRODS'0F FORNMING INTEGRATED

ci r CIRCUITRYO COMPRISINGCA TRANSISTORIGATEARRAY AND CIRCUITRY

PERIRHERALCOOTHE 6AT FDARRAY,, AND METHIDDSIOF FQRMING INTEGRATED

haGIRGUWITRY ICOMBRISING ArTRANSISEQR (GATE ARRAE INCRUDING FIRST

conduct i veGRES ANDSECOND GRRUNDED IBOLATIONGATEShe

channel region, and is spaced therefromby a gate

THEHRIEAL Biig9i on.  Application of a suitable voltage
TO the . conducrlive gate causes current flow between

the sUUs davegtian fe th sakrieativmy 1of ffigld effestHsansisiefisoand components
tityrevty of exanple only, the conductive material of the

gate might be forned above or over sem conductive

material or within openings formed in the 25

BAGKGROUNDIART mat eri al , and for exanpl e whet her
1 o e PR E L REr AR A4 e feoraos crcuty,

within

foroexaohplaiin Hogict ciesuitng snmmmyheircmwhrﬁntgeohﬁol circuitdry for memory
j ive. material.,, sone,of suc re referred.to .

HEUG coUh ETieR Sl S8t Hrleof RUreRIATAIT fegigns having a

channeb eghion aeceived therbisstadies. | Wecomdiaitival %@t% ishSrovided operably

hst r at d terned to formgate |ine 30 trenches ]
PEPRIRIAIS the ChanBet saion Aridhis SRAGEIHERIEODPY 8 Gak didinglric region.

Applikhtien Nt ar isaitabl'ésvélﬁéqug’ thlﬁ!"%ohﬁﬁgti@e qHte causes current flow
bgltvslegg ttlfutle %oh?cef/grrarirr?geg\iﬁo}'ls Itl'rt]rotug%.ttI‘IreecnhCann%ﬁ)?engljigg.s o

By way of example only, the conductive material of the gate might be
formed above or over semiconductive material or within openings formed in the
semiconductive material, and -for example whether within bulk monocrystalline
substrate material or within seﬁiconductor—on-insulator material. When formed
within trenches or other openings in semiconductive material, some of such are
referred to as recessed access devices. Here, masking material is provided over
the semiconductive material of the substrate and patterned to form gate line
trenches within the substrate. With the trenches so formed, the masking material
is removed, and then a gate dielectric is formed within the trench openings, for
example by thermal oxidation of exposed semiconductive material within the
trench. Gate material is then deposited to overfill the trenches. The gate material
received outwardly of the trenches is then patterned, typically using
photolithography and etch, to form desired gate outlines over the trenches within

which the gate material is also received.
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exanpl e by thermal oxidation of exposed sem conductive

material within the trench. Gate material is then
wdeprgiiied to overfill the trenches. The gate parask@i7/001953

recei ved outwardly of the trenches is then patterned,

typically using 35 photolithography and etch, to form

desired gate outlines over the2trenches within which

the gate material is also received. WO 2007/111771

PCT/ US2007/ 001953 2 Typically, the gate materi al

pat t efypy; 3’3 OfE Jfis E‘%{tﬁnél' ggﬁemﬁ@ h%cm?ns ttﬁgnﬁgfes n@s over the

be very c e to~or
trgnghesyionbet verycblese toPhopb s ksathe akidtn rasnthe: anderlying trenches.

d
N I TR T
pettiche dvithierthe. IafHTchosflr’(ésgbf ’méSptmd@mIV aitbﬁ?cg] Qxﬁnfche This is highly
W

tern,etch can rial
Lﬁ‘}“‘&%&’ﬁgf e, 7% hadats » rﬁgt%ﬁ rei @aje mateiiab wﬂh"atthe trench,
Jitgaately W@@dﬁﬁgtt@t&n%wifv tHikiré ot Qé'éﬁtu%bce@?éble device configuration
E [forrmnce While the invention was notivated In

EUMANGFHe above identified issues, it is in no
vay Shile MHe dnvditfort "Wé‘s”tTSWétédom %ddrgéélﬁ% ﬁ\é LRBve identified

10 acconpanying clains as literal wor ded
I$SHESs pitetsatinvBOoWat 8er limitad. ngheefl@V@ﬁm ti® Dhb’ I|m|ted by the,

SRS S o YAORRE U Pl ber i

referéncerdathe spedifiedfiartartd imnadsirdasce mithhtbhésdoctfine bf equnvalents
formng field effect transistor gates, nethods of

formng integrated circuitry conprising a transistor
May and circuitry peripheral to the gate array,

and 1R Rdntish |ﬁ€|ﬁﬁb§%éﬂﬁb@gr@thHan]ﬁ#bgéﬁéct fransjstors, methods

conprising a transistor gate arra
0@5@@'@"‘&1 fiekk effegt grmgu gates, amecblm@@tcﬁsformmg) igtegrated circuitry

f f I C
SRS e B Sl SHCLE9 B EHRLS 65t amay, ana
n&@hden@ﬂciqm’engramgrated)fcm:uitniosboalpels:dg ta etrahsistor gate array
. " and .into the. .
ARFRE e 4R A7 s P bR IR b BiroP otk dp o imptementation,
af oetieod voft formind a f|emeﬁe¢mtrah§sﬂﬁnmcmmﬁfdmﬁng masking material
{ni

P Bh RO PANGHEA Y RS Bl & (SHPSHALE i A HISNG S dpares through the
masKifg materiat anduigts Yite BBhAEOdudNe’ mbi&idlat Gate dielectric material

lsdlfgrln% rwn‘%hm Ehe trt-zlnchs?nutcr?ee /s%rlﬁbgnésgtll\?en%atenal Gate material is
deposited within the trench in the masking material and within the trench iﬁ the
semiconductive material over the gate dielectric material. Source/drain regions
are formed.

In one implementation, a method of forming a field effect transistor gate
includes forming a silicon nitride-comprising masking material over
semiconductive material of a substrate. A trench is formed through the silicon
nitride-comprising masking material and into the semiconductive material. Silicon
nitride of the masking material is removed after forming the trench into the
semiconductive material. Prior to removing silicon nitride of the masking

material, gate dielectric material is formed within the trench in the semiconductive
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25 are forned. In one inplenentation, a nmethod of
formng a field effect transistor gate includes

woéaowmimg/7a silicon nitride-conprising nmaski ng RETAIS2@IZ/001953

over sem conductive material of a substrate. A trench
is formed through the silicon nitride-conprising
maski ng material and into the Semi conductive materi al .
Silicon 30 nitride of the masking material is renoved
after formng the trench into the sem conductive
al [ t e
P | ol e QAR WA 06 1L B 8 perpiconductive
mﬂteinlahoveletmrwterdleledtmIEMmlalonduct ive WD 2007/111771
PCT/ US2007/ 001953 mat erial . te materia
deposTlF RmPRkof e fipieH CiteToliy Bisdlated sircutry comprising
antrhasistdr gmerarté?p agialt @rcﬂjlﬁy ép@nbh@rél&bethbaéatel @ery\ éncludes forming

errent a net hod orm ng. i ntegrated
EPREO8 PTG FETIGONUGHYS PRI G 4 Sugsteale. Array circuitry

tdrichiest dine ﬁﬁﬁié@f‘ﬂ{rébghomthagﬁﬁ@ Rizhéall &% 49RSthe semiconductive
formng 5 masking naterial over sem conductive

RalesiRl- of\Tay gate ipaterial is depesitedewitbini theyarraw sitpeidrydrenches in the
rﬁé’élﬂﬁg rﬁgféﬂé@ hard it s %ragaﬂa& ‘%ﬁr’c@ltg}aﬂ@nbﬂég |hhfl’1e semiconductive

semcC uctive materla mat er |
raaiesial. t Aflenwiepositing éhalarw gﬂtemateryal.tpegmwsl cmcum trenches are

iOREY n@rﬂ@%ﬁrl{j@ nq'é‘&(l eﬁé\? &aﬁ C&ﬁhtdlﬁ'y gate material is

trenches € sem co duc fve
deposited iwithin tee aenayeg;ﬂtoarcuﬂlyarémbheqomthphmeahaskmg material.

ot orhigne EARERERROE, 4 g BP0 R RSl 2y comprising

a:itEpg&BRRﬁgaltethLay thd q:umwwlpelabheral qmth:e»gétemdiyemcludes forming
t nt S n mat er | n opne ene ati1on

RS DR EY Yeg FHIALELvE TPaRTE PlcS rpdiag. ATay oircutry

tignehes sdrer fopitieel ﬂfrba?h ane mersﬁmgt rl‘nhtéﬁﬁllt mrrftb the s&%iconductive
orm n materi a over

ate ay includes
dateriehr ey GRS MEtErphIS YPaSIEINRHES aRagircuitry trenches in the
neasIaNgG trﬁéitel%l HRN WM 3hE drPay Rt cLityOHBRCHES i Fﬁfﬁ@ Q&mlconductlve

materital and into the sem conductive materia
matesakuleriPleral girgujiosireaches are forotas treugh dhe @mayrgate material

antePedifsh tHe ﬁ%klﬁ@%t@ﬁamﬁéflbﬁé?ﬁg?f:%%et rtﬁ%tf’ﬁél%l deposited

circuitty trenches in the semcon

wmn pth@mrlp«bfer%lu@mlytrwt@m witbinf theneorayhgategatéral and within
12é sk Fn grial and through the masking material.

Per| pshera Cl rcwtry gate material is deposited 20

Wi t hiln ane: ippleméestationcia egthod ofr torotieg fidld leffedt Heansistor gates

il d¥s WHRngBhakkitly Atemhit Ndt semiconductive material of a substrate.
The substrate comprises a trench isolation region. In a common masking step, a
first trench is formed through the masking material and into the semiconductive
material and a second grounded isolation gate trench is formed through the
masking material over the trench isolation region. in a common deposition step,
gate material is deposited within the first trench and second trench.

In one implementation, a method of forming integrated circuitry comprising
a transistor gate array inclu_ding first gates and second grounded isolation gates

comprises forming masking material over semiconductive material of a substrate.

The substrate comprises trench isolation regions. First trenches are formed
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the masking material. In one inplenentation, a nethod

of formng field effect transistor gates includes
woéaoimimg/7maski ng materi al over sem conducti ve RETAIS2@IT/001953

of a substrate. The substrate conprises a trench

isolation region. In a comon nmasking step, a 25 first

trench is formed through the mésking material and into

the sem conductive material and a second grounded

i solation gate trench is formed through the masking

tgﬁi iH e ?N&‘%klﬁé“?nétre‘?%‘? t%m'ou‘sf?'lt@ttlm‘%”s d‘ﬁﬂ:‘oﬂﬂ cfnﬂs: ?n%t%m??or the first
eposi tion step eposi
geltes f S@Dndrgmuhdad cﬂs@latloln @ate em:lbhes are rﬁermed through the masking

@Q@g@@&&?&%é;&enﬁhgaﬂgg orfelgﬁcg & & t'enrégf%%gsg 2%‘;:posited within the

|rst:dmmlsegorﬂd trehclgeses and second grounded i sol ation
rrater over

gat e ri s
Jem Qi aRreats e tapnEtong afe soatcmpiaken.
substrat e conprl ses trench i solation regions. First

‘ 771 PCT/ US2007/ 001953

seni deretnet ambcrdmhenisadf tlﬁ@ mvehthorf aredescritsddBelowatitin@ference to the
o) trenches are fornmed through

f&[?%ﬁgggcd@%n r{gedr}i"“g gver the trench isol ation

regi drig. 1Gis ea rdiagramainatic segtomial edew bhian semicohdustor substrate
h r..aspect n . .

AR o Mg ce o Baba Sl 86 SShaef Sngnveption. o

OF TI-IIEgDI?AW BCE WY @T%eeﬂlgenbcshbrmladte fedgrhéet abveprocessing step
|0WWI referencetothe fol |l owi ng

desc
S@@S‘Sﬂﬂgﬂé tg‘ablF W’Hd’é’ Teig. | is a diagrammtic
sect iKigal3 W awielv @f sthel Fiy) 2 dubististd Ftagrhent &t & edéessing step

rocess | n.accor th an aspect of the
SPﬁ@EHH?BHO tb?bSh‘?WP Y; IS‘QI gzv of the Fig. 1 substrate
fragrragt 4als A WeWJQﬁSthBQFth eP subtBaes YRIYmERt tahaé processing step
shown 3. is a view of the Fig.

suhBefve tetof‘%ﬁbﬁ%‘h‘{v“ Y BigpBacessi ng step 15 subsequent :
to ”F%{; s Biew 8 -thé- FFd U shbsfrate WRheht LIS Ifu’r&k‘;essmg step

3 subsirate fragnent at a processing step subsequent

subsequenistiedhat syowndy Big. 4.

Fig. 6 is a view of the Fig. 5 substrate fragment at a processing step
subsequent to that shown by Fig. 5.

Fig. 7 is a view of the Fig. 6 substrate fragment at a processing step
subsequent to that shown by Fig. 6.

Fig. 8 is a view of the Fig. 7 substrate fragment at a processing step
subsequent to that shown by Fig. 7.

Fig. 9 is a view of the Fig. 8 substrate fragment at a processing step
subsequent to that shown by Fig. 8.

Fig. 10 is a view of the Fig. 9 substrate fragment at a processing step
subsequent to that shown by Fig. 9.

Fig. 11 is a view of the Fig. 10 substrate fragment at a processing step
subsequent to that shown by Fig. 10.

Fig. 12 is-a view of the Fig. 11 substrate fragment at a processing step
subsequent to that shown by Fig. 11.
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Fig. 5is aviewof the Fig. 4 substrate fragnent at a
processing step subsequent to that shown by Fig. 4.
waQorEig1776 is a view of the Fig. 5 substrate fPagmsmo7/001953
at a processing step subsequent to that shown by Fig.

5. Fig. 7 is a viewof the Fig. 6 substrate fragnment

at a processing step subsequer’f’t to that shown by Fig.

6. Fig. 8is a viewof the Fig. 7 substrate fragnment

at a processing step 25 subsequent to that shown by

Fi 9. g AD; " ' sk .
Fr gt o S Aprsac ot HRYIFR). 12 Surstite SetiEh LS processing step
sithemauept © thatshowingby Fy.il®.a view of the Fig. 9

o ERortd B G 1 P27 S haghhBRe R Yol Bosing step
stibseqbent td thet ishgwmnby lg.alJpr ocessing step subsequent
to that s a view of

wn by Fig. 10.. Fig. .12 is, t he .
Fig. 19 oUbetr 3 YaplagRElc SECioRRlovieusafgaa, diernate embodiment
stimhigefAdaoior sebktiate ﬁagmérﬂ’)?n brécesklin Mof@8éel Withan aspect of the
PCT/ US2007/ 001953 5 Fig. 13 is a view of the Fig. 12

QY9G ht e fragment at a processing step subsequent to

that sows RyaRigw dethd Fiy. 18 subsfrald t §'f9-o ing st
13 subgtrate fare{g‘pr’ent hathb processs,lﬁﬁgé g’ié‘é’%]c'e'izﬁ'se tentoomd step
- spsepHentithat sporingy E@. 1. Fig. 15 is a di agrammatic

sect iﬁﬁgl17vise§’8\a%\év?{>‘faﬂ4éet FE@%@ oBRAdidTR ment at a processing step

seni cofiduct or gnent tn_ process |
ssbseruantto thiatishawndsyBig 16 the invention. Fig. 16

i L eWaO: ' trate fragment at.a :
or ocdadh 18 b Pdtfuadt S lew i teths Bitfmate mbodiment
setniEogdudior iseibatrateefragfentin prarestanadedrdarice With@reaspect of the

.at_g. processing step subsequent to that shown by Fig.
w%tz)e_nq‘gong_ 18 is a diagrammatic sectional view of

anot Irig. dlot ier aaliewesid FR)It18 substrate fragment at'a processing step-
subsequent to that shown by Fig. 18. '
Fig. 20 is a diagrammatic sectional view of still another alternate
enibodiment semiconductor substrate fragment in process in accordance with an
aspect of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The invention includes methods of forming field effect transistor gates,

methods of forming field effect transistors, and methods of forming integrated
circuitry comprising a transistor gate array and circuitry peripheral to the gate
array. The discussion proceeds primarily with reference to forming integrated
circuitry comprising a transistor gate array and circuitry peripheral to the gate
array, while the artisan will appreciate aspects of the invention apply to forming a
single field effect transistor as well as to multiple field effect transistors, and one
or more field effect transistor gates thereof.

Referring initially to Fig. 1, a semiconductor substrate in process is
indicated generally with reference 10. In the context of this document, the term
"semiconductor substrate” or "semiconductive substrate” is defined to mean any
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sem conduct or substrate fragnment in process in

accordance with an aspect of the invention. 15 Fig.
wa2oi7s11w7vi ew of the Fig. 18 substrate fragnenPCatuS2@7/001953

processi ng step subsequent to that shown by Fig. 18.

Fig. 20 is a diagrammatic sectional view of still

anot her alternate enbodi ment &eni conductor substrate

fragnent in process in accordance with an aspect of

the invention. 20 DETAI LED DESCRI PTI ON OF THE

BRGS t RRefidic; d

CDO?‘%ﬁgr m ng‘%vﬁa:?gﬁgl\géﬁmtﬁ}dad%&gt or g'g&tnés'Hasa' t{’}“ ﬁ?t limited to,
kyudle ﬁﬁﬁgwn@@v@f meterials snshstsoa semiconduttivedsater (euther alone or in
RERIEs, SORRIRR ofibf et 2R Bnl BafICSMRIve materia

Iayemy(elfﬁm diomeussllonassmbm qmmmmlngyowahnatenals) The term
circuitr

‘S0FLAR! Feloot i yuppoifiod ileyie: Jrglucingh cpt nob iited to, the

mccﬁﬁﬂctl\w r)bstithés edédsibd | sve | L‘Slﬁi&l&%@‘é' #deis depicted as
aspect. s of thelnventlonav\lgvtoformn singl e

GOMUPHEIRa Ak ATEY iSRS Db Fegienyid Wilin wiigh[4 fi pldeeffe@tl Wansistor gate
#ftdyeaill be @Qﬁhéét@ﬂsancﬁadpéi'%eré‘lr (};lF@Ilﬁ"%fdrSEdMeﬁ%ﬁgﬁeral to gate array

transi stor gates thereof. erri I nit
greg 12y Bwe?amfc@xﬁm@{awnlyu@rgay areailg rplghtézesumlzed for fabrication of
o?‘q‘ltohl c ﬁnng&alek?éﬂ'\g%rbﬁﬁf\fﬁf?@ﬁ?rghglhllgn ﬁé{utry area 14

erm "semnc Ctof
naight éewﬂdendgmwkl cireuibyt fart epeiatingégantealling memoryxrr;ircuitry within

17, c ruc
NG 13 Klierhitk, ROt He of PR Rl RBites for examele
utilizih’gegate) arrdoys Iamierhedxbr&ftadtitvmsmtoesiwltblnsltﬁdica%oatrol or other
Leconductive wafer (either alone or in assenblies
Cirg’ﬁ]aﬁ?%, ng other materials thereon), and

Sem Suitskirstev 0 nigt ﬂép:&ted lagy edmptrigird eenfitondudtive fnaterial 11, for

sco rls,{nI ot her rials The term 5
Uggb mQré qlgweaﬁ&pcgﬂppéﬁ\qr@ lppugygy\@ material -substrates
arécbﬂéb NGF ébﬂrséobdn'témb%ﬂeé 0,fof hexampie C§€ﬁﬁ&$dd(ﬁ:tor—on insulator
gbst rates described ahove. Substrate 10 is depicted

stratespr Pednyvhather rexsiieonveatdgiken develppedn whemiconductive

n@at%hﬁl 416 fd?‘ééllf §|§ifb?d!§tb%%k$%d abpéy, ¥ prgﬁ to form a doped. well,

fabri cat ed eri phera C|rCU|try ar ea
tobei qfrﬁ;ﬁgqtatglg cgmcglcgymasype(s) and concentration(s). Exemplary preferred

trench isolation regions 13, 15, 16, 17 and 18 have been fabricated relative to
semiconductive substrate material 11.

Referring to Fig.2, masking material 20 has been formed over
semiconductive material 11 of substrate 10. Such is depicted as comprising an
innermost pad oxide layer 22 (exemplary preferred thickness range of
from 30 Angstroms to 100 Angstroms), a masking layer 24 of different
composition to that of material 22 received over material 22 (a preferred
exemplary thickness range being from 50 Angstroms to 300 Angstroms), and a
masking layer 26 formed over and of different material to that of masking layer 24
(an exemplary preferred thickness range being from 1,000 Angstroms to 3,000
Angstroms). Some or all of masking material 20 might be sacrificial, thereby

being ultimately removed from the substrate. Accordingly, some portions or all of
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- opber7insuletive rpaterigbiayer

area 12. By way of exanple only, array area 12 m ght
be utilized for fabrication of 10 nenory circuitry,

woano7eertpl e DRAM circuitry, while peripheral ecraszdorgpo19s3

area 14 mght include control circuitry for
operating/controlling nmenory circuitry within array
area 12. Alternate configuratidns are of course
contenpl ated, for exanple wutilizing gate arrays and
field effect transistors within | ogic, control or

rﬂégﬁﬁpsﬁ’ﬂaﬁ%ltéd Sight be aﬁ#at?ft E% cﬁly ?ISH%KHV%t nz'éonductlve or

conprFsi ng sem conductive exa
dmnducmaocmyekammm pidferred. méldﬂai fslerayeormlurst silieon nitride, while

SR8l e SR B0 B 6 RISt BB 558 A urner
eimlnmhqt Imrmesédeeﬁet ah@- bg \ﬁ@*&lfoéﬁﬂngle forms layer 24 to
Seni condﬁct ive i s ideal suita

IR IBOR RN SindByen 260 Sresmptsdiaiigan Hilside: Begardiess and
dd@:o'?@ingf an SHit 8c*iﬁlgxéli’lédkebﬁ?éf‘e\/ﬁefdy |ﬁ%i§‘hé%ta@|’6ﬁ masking material 20

concentratlons referred trenc
GospPrseHPilieeny F’!ﬂi@dqandlsallcommtwe 2@t IBanage b&éﬁrred embodiment

dAREISE Sficb P RN ive @ BEPBALG hiFaBLDSL 2t &

material 11. Referring t rng materi al 20
has bD8erprieor pigdewodr m\@&mea’m@m i layerra26r ican 1beofconsidered as

5
U o D P PR L PP 0 B g consicered as
ctolmnpmmag anviangeinsiuldtivenmzteial dayen whetreinlt@e outer insulative material
14t L BB Ey " BibeBlh rRkEe o fiey Mnscpilptypematerial layer, and
indemendent2df (hefheaf anométr inxelapvarmatdriat Naﬁéls (élﬁirg%s layer 22) is
romg to

rﬁﬁ%‘NEﬂg'qWQ?y F’b’?%dnﬁq}@?"%nﬂ‘ag?” f?ﬁre%ﬂ rmf'ér?%‘F preferred

inplérhahtatibnMestémiasLritive t?\été}%l(Ié\\j?erezsfr@|tﬁi’cl(el®ﬂ‘i’ér€'ir’ﬁ’?kﬂL insulative
thIC_k SS range being from1, 000 Angstrons to
'@?iﬁ%@)’ 245 3Rd 6‘(OBPIprSferF%é;WH@W@F'PBIaSZéhWQh?C’”"aCtS inner -

ubéi.lléﬁ\‘ié irhbtEral Ia?é}eﬁﬁby Ftﬁﬁié}gldﬂtﬁé At adT S@M%%l?rémbodlment
t he substrate. Accordin some portions or
@gﬁ)@gbg omefmg&ﬁ mgterial @f iraasking material 20 -

1854t Qethé%rﬂzfluﬁbﬁ Gfrliscﬁétlté(rn'iﬁbsuﬁHh\é Fger 24 is preferably thicker

sem conducti ve, conduct
tham éayer|2% l@rbutay@remp@rwmmmnemanphde V\,hl I e an

exennJ{g'rey i 3 ?J, eq o %ﬁr&@ugbg %l;g:lwgf;ﬁéé aﬁ%ﬁ h?vc'e WPt med through

silicon A fur nate
reaﬁodgrremateraﬁid B0. way A esxarpplary f opnesferireg er tedhnicue  includes

photolithographic patterning and etch using one or more photoresist or other
layers (not shown). Fig. 3 depicts such photoresist or other layers as having
been removed over masking material 20, although some or all of such might
remain at the conclusion of the Fig. 3 processing where photolithography is
utilized.

Referring to Fig. 4, masking material 20 has been utilized as a mask to
form array circuitry trenches 30 into semiconductive material 11. Accordingly in
one preferred embodiment, depicted trenches 28 and 30 are formed using a
single masking step, for example utilizing photolithography. An exemplary



10

16

20

25

30

5 conprise silicon dioxide and | ayer 26 to conprise

silicon nitride. Regardless and accordingly in but
wonbor/1ierme1 pref erred i npl enent ati on, nmaski ng maPeriua2002001953

conprises silicon dioxide and silicon nitride, and in

a nore preferred enbodi nent conprlses silicon dioxide

recei ved over silicon nitride. 8 n one preferred

i npl enent ation, |ayer 26 can be considered as 10

conprising an outer insulative material |ayer and

Hréﬁé‘? edzﬂeﬁﬁpré?'gecﬂ{ﬁ é:i‘ﬁ{h%g %’2 wﬁ‘?ﬂ%@h‘@&@ﬂ?@#ﬂemﬁerial 11 from an

|nsu ative mat aer erernt
outeiusufaceetheseef lSafromIanstrsmlsetotZ 560 ﬁn@strbais e

rel at t.he i S Y er.i
| naeRelit PTIE coblh Bidthetfe, BRelin (a2 S Hegh formed within
tﬂeﬁwBES(wmh semitayductd) materidleTEi v:edmewpmfé&rad anplementatmn at

ot AR S 1616 igleina Feiptiel 92 irdPaned|bY dyemaicoxidation of

sefitOhdltive habtdrinent what réfchedt g al Tlhéyaép%fed exemplary
and in one preferred inplenentation as shown, contact

eirmmd'mem#sqma@%ﬁﬁnt@ﬂlm" PhsEEh gaterdiplasdic material havmg been
f&%@é@ttﬁﬂtr@?ﬁ{mlcﬁﬁét@ﬁb%ﬁt‘ h dergdglﬁén 'O‘F?Ht?tdle}flgctnc material with

material -layer ter
ofreith gt mrmalapw@orapflmaaﬂaétﬂt wéthirp merays trenches 3G is also of
her, layer 24 is preferably thicker
c%?&t{{gﬁh{égnﬂr in but one exenplary inplenentation.
Ref eRéfegring to-Fig. & areay gatecmaterialr34 has heeesd@Boditedewithin array

o, g ST, 20,80, FAFTP a1y circuty
trpmches r80hgithind setitonciotiyeomatexialnbr, earghoter gates diedectric material

BhobsrEeRlS: By be® Fiferia 38 s 9rRRRiES 1R 8% eestoliLgrenches 28

-ande30, sk imgstnpiederably 20, ovairfill@ugh BeRehay aﬁH' algb &eisdsiting gate
remai n at the conclusion_ of the Fig

=i"aﬁfgeeks’ﬂ4n5° \IPUPE TRRRIIBY| TRiRSIA Y- | EXSmAlfiy,Breferred materials. 34
e e r o iivehg - ddbed BserhidBnbBERNE ahatdlidlss sBean as conductively

utilized as a mask to_formarray ci rcwtry trenches
depef pYJysiticor &ithee in wiurdered during depesitien 9gIsubisgqueotly. Other

-c@ﬂ&u@lﬁ\ﬁ{ %é@ﬁa%’@ﬁ&‘it‘@%ﬁ: b%g.gc Eéﬁdshﬁﬁnf{%naécﬁ%? midlal or metal

are forned using a Sing e sep exa
cgmpgqundspyrarediat theigregshat thimpeind llfpﬂ'lﬁ provsess

2007 i PETHSRC8E b Bl 50 24 perpnera
chuguitry trenches 36 have been formed through masklng material 20 and, in the
depicted embodiment where material 34 is received thereover, also through array
gate material 34. Fig. 7 also depicts in one implementation fabrication of a
grounded gate trench 37 through masking material 20 within array region 12, for
example over one or more of the trench isolation regions. In the context of this
document, a grounded gate is an isolation gate which is fabricated to be received
over at least some field isolation and held at ground or other suitable potential for
providing an isolation function towards preclining or reducing formation of
parasitic field effect transistor current flow beneath or around field isolation
regions. If desired, some or all of trenches 36, 37 might be fabricated to
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outer surface thereof is from 300 Angstrons to 2,500

Angstronms. Referring to Fig. 5, gate dielectric
worb@riliegd7132 has been forned within trenches BOTIUS2007/001953

sem conductive material 11. In one preferred

i npl enentation, at 5 least a nmajority of gate

dielectric material 32 is form® by thermal oxidation

of semi conductive nmaterial 11 within trenches 30. The

depi cted exenplary enbodi nent depicts essentially all

%&hfézgrhcg"ﬂ‘\f‘o A Sh&RAIT 1of %%91 o:q%gché‘é' tQﬁSP 11f QJr{B‘?&'r field/trench

oxi dati on, epos on of
lemletlenmnat@nabt erial wi t h or without ther mal OXI datl on

of ok Efha s A 2B 5L SREER: el ondte 36, o7
prefeerabtyl embdmsemmmmé intaterial 1hiofi sabstgte ¢0r Fig.t8 Wepicts one
ROPRRPAE, IRt B (Gt HIsdRi ColatEE $9s formed over

axplosed %ermbondﬂdtnﬂé/ Rlatéaalel ﬂWﬂhﬁ\C[bémﬁhéf%l efrtditry tfehches 36. Such
Preferabl%eparra gate material 34 is deposited to at

might bertpr . QM(yy@é ob gxample gRly, By 2 thermal exidation wherein at least
aoh?éﬁﬁ@bbi/ tﬁ@ gjﬁt@ﬁﬁnbiéctﬁé‘%érﬂ%”@%ﬁr@@g & é?ﬁdbzed semiconductive

ositing terial to cover
ﬁ%éllai g@s QDOWE&e rﬁ_uczh wwﬂtealgo raéazqms% heaq:@mbmd with or substituted

t
o, SEbUSRGEOGRS ) iR B UPY 6 iR e asmton of
subptratelumategiadepbsi Fugheorin sthbsdqpmdi yexedhplary embodlment gate
t I tili,zed,,
B! oo S8 Sl L Bl ke B gy aray gare
rpatefial r334if andt it typicallyi be t SbgEqtly. rBei‘ola'EdIArh@ni Ghereover as
afiter de t|n arr te materia -
disfringa oW, REGRRIcsS Hof drdd difeRulforitenl 3 fnight be the same
drhwagéntrraskgaw mlemrnd n?eﬂeﬁald:szl of tthe aﬂﬁpl &ir@dtry: trenches 30,

i me where material 34 is received thereover,
t'&?'?gyt%’?%ﬂﬁw QPHyzation ef aatecfielpctdg fordifferentpigps of circuitry. A

peefein@dds mah e of ﬂ'@l‘rﬁﬂgniréﬁbl@éb fapeheay ol @f aasﬁéle masking step -
unded gate trench 37 through nmasking nmateri al

C\%mofﬂpﬂ ig (e fagnation 2of deth M)&ﬁppé ‘Boseheme gy eprarmole utilizing
'p%Btélﬁﬁodélra%'F\"}h Ikﬁé&r?éthﬁ é‘rﬂéﬁfé’inon%nohgeo e&‘f{tré’rflches 36 and 37

ocunent , gr oun ate 1s an 1sol ati1 on
ight pot @er Emrneadateéca"u @rkﬁet otberitiees ifofasmest, ar@hwhr@nm described

bfe'lcﬁ;{l@ HeQQwI gﬁ) i HssHi8 Ll'lelyoélt Egﬁ e %Ht%&ﬁh%nts

poten I'ng ‘an 1solatro unc ron toward
pr ecIR@Qa’rgl@S rﬁ!ﬂul‘ldﬁplﬂsrm eaanuﬂal?yOpMelaedtembéch@t wherein

g‘?é%rl‘?cgi%d géf’é‘ﬁjegil};g%% _%' Irtlﬁg %&@M% ngﬁgé%:%@ t&'ﬂ'gnchgé are formed
in thensame 1B@skdig stephtFurthdrabl caursedgtaunded gate trenches might also
be fabricated within peripheral circuitry area 14.

Referring to Fig. 9, peripheral circuitry gate material 40 has been
deposited within peripheral circuitry trenches 36 within masking material 20, and
in the depicted exemplary embodiment within the corresponding peripheral
circuitry trenches also formed within array gate material 34. Gate material 40
might be the same as or different from material 34, thereby enabling optimization
of conductivity type and/or work function of the conductive gate material being

formed for different gates. Further in the depicted exemplary embodiment,
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WO 2007/ 111771 PCT/ US2007/ 001953 9 etch/extend into

mat eri al of sem conductive material- 11 and/or
woiel7dAtr7ench isolation nmaterial. Referring t®CFiugse7/601953

and 8, preferred enbodi nent trenches 36, 37

preferably expose sem conductive material 11 of

substrate 10. Fig. 8 depicts o 5 preferred

i npl enentation wherein a gate dielectric layer 38 is

formed over exposed sem conductive material 11 mﬁthin

ﬂéﬁfw@ﬂﬁréhﬁn{' @lé‘té Waﬁe”nﬁpﬁb? ag% %er I’g{'% abtication of grounded

formed, by way exanmpl e on
»eﬁﬁpéﬁltha@ﬂSO avithipograyn tga;eg’aeeclde@I 3Tt |In the depicted

rr%. {:f é’%{ﬂ @jﬁ‘;@gﬂﬁ#‘?\' gﬁﬁfﬁi{ggpnﬂ%ﬂ@é&ggaﬁ material 40 is

deposited doa tl‘hclmesmtasat ta&bﬁlll@n@prdmablytmmrr bf p&ipheral cnrcu:try

e 3 0 i B ot B9 e, foast 1, anc

miefmrablqd:\@rmnmrawdea‘@adembheg@ve dielectric |ayer
38 aﬁo essentl forns over (and "on" as shown)

ar r ayRGEMANG iRy l'g al10843"%\¥109%-°'l matopialc 34, ypedpheral circuitry gate
neatesiafueNbhY di |€I€B¥fﬁ,dléyé9 Bt ﬂﬁ%"&%‘tﬁfee"f‘lsha\?@%%%hbr%g%oved selectively

bel ow. Regardl ess, thé gate dielectric nateri
relagve t@eaﬂﬁ@l&md%em%ﬁa‘ ﬂéﬁ?éﬁlﬂg anaigsied 20 effective do isolate the

ré%%e%tiv@' e H{atélhﬁlsa\&ftﬁh‘v fhef iy ?ttFéjl{Eg{éec ) rlQ'Ias#(mrg material 20

t her eby enab I'ng optimzation
agids ineseMicondugtive Mmateriali1d r»yherAe Smhefaee rsedfomeneker Irothe context of

tﬁ@rdﬁﬁﬂnéﬁfh%gggﬁcﬁ\g 3BfhovAl o?%lp%saﬁg@gg%le ﬂg%‘gﬁn Iefbapetchlng or

conmon OrMati on o
Oélmnp'leans) at ial raztenlghlcphemiwe:moge apaterial relative dbranother at 2:1 or

ofBP T A RRpidRl Ehafplahy PeaitofiRERE, el faricving has been

effectlml to ae@bsmgate mtdffaislrfﬂ‘t@ﬁd @erb?hé\@épﬁﬁted trenches 28, 36
n.possiple |like ernative

Biiogh e wiRibIhareEs, matgidl, 2hp Fieneiay erefasras Jechniques

inhede rargd oRBDEE icERBin 4G eMciérRitl He8RaSichl %ﬁgﬁiﬁg[ rifesnst etch |
circuitry trenches are

the arra peri pher al
bagk  pfe t Q%is’@wpﬁ efehipg- FiVhaE., fasf example, ngat@umea4 and 40 -
cBRipRisk’ ;%l?&ﬁéor‘ﬁ‘a@l’&t odte? @aye?r5263 Bf mk* r@ht?égeﬁ?f 5b rE:ompnses silicon -

peripheral circuitry area 14. Referrin
niede oAl a?xQ!FPlﬁHYt?iC"@%Q ech@mﬁ’(Walcaﬂ? sOBererwducmg the Fig. 10

cQﬁ@l‘Pé&:ﬂcﬁfj lrW!attllTth R&kh HF@%ESQEQ’EH&HY% g@%ﬂﬁ&e ggdroxlde followed

thin masking materia
bﬁ)@é‘ﬁﬁﬁdf%ﬂ%%ﬂdf%ﬂ”%@ﬂlwlutm corr espondi ng

peri pgEfing to Fig. 11, an exemplary higher conductive layer 42 has been
deposited (i.e., a refractory metal, other metal, or metal silicide) and polished or
etched back, followed by deposition of an insulative material layer 44 followed by
polishing or other etch back of it. Such thereby, in one exemplary preferred
embodiment, caps recessed gate materials 34 and 40 within masking material 20
with insulative material 44. In one preferred embodiment, insulative material 44
is of common composition to that of inner layer 24 of masking material 20 where
such is formed of insulative material. Accordingly by way of example only,
materials 44 and 24 might comprise silicon nitride where material 26 comprises

silicon dioxide, or the reverse in but preferred embodiments.
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circuitry trenches also forned within array gate

material 34. Gate material 40 30 m ght be the sane as
wonoditfifsrent from material 34, thereby enabli RQT/US2007/001953

optim zation of conductivity type and/ or work

function of the conductive gate mat eri al being forned

for different gates. Further ih'the depicted exenplary

enbodi nent, WO 2007/111771 PCT/ US2007/001953 10

peripheral circuitry gate material 40 is also utilized

|n t I E ; 1] '

i eI e £ iR R Bhe. 8GR EREREINEE GLiEPiayer 26 of
reaéhpgangtqméﬂérlnam beebmiched selgutivelyhelativecto inmerigyer 24 and to

PG Theiacil, b dol FERBGHUGH 948y Febmsed Rl matihials 34 and 40.

Inlcmmptefgrréd tnmimheata'ﬁi&nwahfawm @hﬂﬁ@inv@n‘h@hl lhéMdﬁgthrmmg gate

déna] ; A%f @élto at, legst fill, an ref er ab

GIEFHG ma S tBﬁttée'?? fesexamp t?['ﬁb3gopﬂ$©’f° removing
shiGoraitiide gpthe MRALRINghatdtial REHAPEGER s Glillzed. try gate

material 40, and_dielectric |layer 38 therebetween have

been ReMSURY 9ciFigt 19epPd jne|balti 9re t reipied Lembediment, insulative
rR3RIBE SOBRIeRs) gﬁgf 66%0@@0%&&%??6”&’ f%trPat' c?f%ﬁ%? ifdifative material

10 resp ective mat er 1 al e respec
layeséh @é ma*skrmmaﬁgnaiaa(bhambego depusited mnmdmstrm f10eas shown.

mat erRé{‘erénjr%‘P@%rrﬁ ’Ftycrhafe{ergl%% 594 ﬁ%{gpep%% tF\%rvéotg]een anisotropically

of thrs ive renov
atehed siffective te>farrp||asblﬁt|eedldagalbrspacel'se52rmamm)gaﬁe materials 34,

t t t her. at .
45745 8. SR P o e a2, ) RS B it be
reumivedeem%en@r e thisepsoint In ¢ié wbd:e's% :d?décfrﬁésrﬁlhgmtrggnam as part of
ed trenches

R ified A Re SRS HEHORns a9 dgss: faPngobrereried” embodiment,

aEpe&tﬁ af ther ipventied iherdel ﬁéiﬂﬁvmlgnéf YegsteBYmeRtit)’ of the masking
conmbi nati on of Qheghcal nmechani cal polishing, "resi st

material gt sorpe Roinkafter atileast g@@]n@enwgﬂ@as een deposited. In .
n@dﬁ"ﬁkéfen@&t éfﬁtfﬁdfrn%ﬂtsanguéo mefHygr b?%Prﬂi il Wfect transistor

and outer er 26 of masking materi al nprises
gates. digid gﬁeﬁf/ transistorgnaast drasisistor gatehangye Iaeﬁh ajtqujtry peripheral to
tIERARE &Py BF@‘E}‘H&I‘e?QbI heoifil otoﬁ%ﬁ}aﬁb’ﬁik ﬁj’éﬁérﬂ (512; of any one or

tined etch i ncl udes traneth
cpmblew OBQa@opsv@iem@sﬁé é38rﬁ}mi 42 |after istichdias/Bavaibeen deposited.
Ref erg: i Ng at dugti
el AN 0B, et AR GoRRRCHE! M such o
p bly dxelieg formed within setmicorsdudtivedepterizd 1dodfi sutedrase 10. Such

might be formed by one or a combination of ion implants of suitable conductivity

enhancing dopant(s) during any of the above processing steps. Further of
course, other channel, channel stopping, or other implants, whether existing or
yet-to-be developed, could be conducted during any of the above processing.
Alternate embodiments are of course contemplated with the invention only
being limited by the claims as Iiterally worded without reading limitations from
other claims, the drawings, or specifications into the claims. By way of example
only, a few exemplary alternate embodiments will.now be described. Referring to
Fig. 15, such depicts a semiconductor substrate 10a corresponding to or a
substitute for the Fig. 4 depicted processing with respect to the first described
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25 etched back, followed by deposition of an

insulative material |ayer 44 followed by polishing or
wotheriietrch back of it. Such thereby, in one erempiSa0y/001953

preferred enbodi ment, caps recessed gate naterials 34

and 40 within masking material 20 wth insulative

material 44. In one preferred ®rbodi nent, insul ative

material 44 is of comon conposition to that of inner

| ayer 24 of masking naterial 20 where 30 such is

é‘rﬁ’f)@aiﬁléﬂts' NEREAL ﬁﬁ%ré‘fﬁtf%ﬂatjhe dfﬁ%g%re@cﬂgéa %P&@%n@rﬁts have been

exanpl e Ter A
uilized ovheriet apdmpﬂabe ewﬁhtdaffe@ncé@ hmrrgrlndteds whthcthe suffix “a” or

i Bitient Tulbiielss) Bigons Papikes Fubbialg mafradt T8 wijch includes

tﬁé fandmgﬁoblgfromlmcplg@f(@rtra\@hem homa%klrigawﬁarteﬂﬁl 20 in the
[ material 20 has n etched sel ecti

el 16 SAT Esking, Sfemi Which 8r1aywts ey RIlnes, 28 and 30 are

forhed] FHurfider B\GWéQegf Qy%piéﬁﬁﬁﬁﬁ\dﬂ&a&éplﬁf’écﬁéhfﬁo%n%ént grounded

and 40. In_one preferr ementation, an aspect of

aate trenrkes; 3fa havedwen f%mﬁm@ gxtendsinge dhe dtanca isolation regions,
siRhedd ﬁém\gmgmgt,é,hﬁeé f,ﬁqghes for exanple material 32,

prior_to renoving Icon nitride of the masking
mat erRtaierm@ﬁoﬁ!@hw,sgamdlelpetnc Ratteriali 37 has beien, fotded, and gate

t (Y
e 3t et 8LBPLRY BRI SRnddd 8 teon 375
of i rl_ﬁeﬁernmgdbal:igvamw:seaduenlt a;receé?ﬁngfhams:lccuged to a point of
N 3R SERAIRRRAPLGEEE SHEIPIE  eeers 52 anc
sm?]f&r/d edin Zégit?tsesbee?roeésgﬁgr ﬂ’mtéﬁbllsly etcetél’éeﬁhggmsg preferably as
ef f.ecti ive sidewal |, spacers about
riardstateendhe s Sescihpdembagiacns dHionr 14

oxi deFurthd A2 W&S}erbfs@i@anhﬁlelﬂddlyZ@iotﬁélghéxé}ﬁplary embodiment
renmoved earlier or at this point I1n the process

 PEGTRSSHYNGTT EARRIFE4Q AHDSEA FRAGTENL ORI devceipechyith reference

t6 OPRYs” USB T BRd Regar dikes fuieraRe SR fHd %s?W'é&:%hd described
15 aspects of the invention include renoving at | east

embrgimanty bBave hkeamswiilizgd wherei Appseprdatge With ndifferences being
irdit&lecivithed sBRbeE B Wit d% ﬁﬁ%’gagepﬁjdr t‘l%d co}r@sponds in

most preferred enbodi ments, suc
Proeessing ferueancento dhat of gaigest, anélwhefelecone or more peripheral

cir[:afﬁé/ ﬁ&ﬂf:ﬁ?s At hHd HedhOforRie @@gf&y%@cﬁ ltqa)(lon of array

periphera the gate array aré pre
cirhoition ﬁrehdgeaﬁﬁt S0paSuehr might bé amivantageausiy Otilized wherein certain

tl%%%&%t Q’\eén)fpggighglre[ﬂg%r%utﬂl gnéd‘lhe?’grrgydcifé%it% g% dsélélcrgd to be of
the same conductivity type and/or work function, and/or other desired property.
Fig. 19 depicts subsequent gate dielectric 32 fabrication, gate material 34b
deposition, and then subsequent patterning of masking material 20b and gate
material 34b to form, by way of example only, grounded gate trenches 37b and
another peripheral circuitry trench 36b. Accordingly, some of the peripheral
circuitry trenches might be formed commensurate with formation of the array
circuitry trenches. Subsequent processing could occur, for example, analogously

or otherwise to that depicted and described relative to Figs. 8-14.
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- CRETBERRYra
. depicted GpadestfibedReiftive OFihS. &1a foiféxaﬁ#ﬁlé._equent

Fig. 14 depicts fabrication of source/drain regions
56, with such nost preferably being forned within

weoeemcerduct i ve material 11 of substrate 10. SBCH/US2007/001953

m ght be fornmed by one or a conbination of ion

i npl ants of suitable conductivity enhancing dopant(s)

during any of the above proces15?r ng steps. Further of

25 course, other channel, channel stopping, or other

i npl ants, whether existing or yet-to-be devel oped,

coul ige2B0mUERG bofdekmBieA Byl 19 i
Al terngte 'e%godi 2ents arg OP e,gur('3 ?%%ﬂ%gﬁ% ateg%%viﬁidt]ﬂ processing

Wilte reaReslt tona osubstraienffagpment etiOGy Likke diumnewlasfrom the above-
' I i { adi: L tati from . .

deskbd risBAfcne hafY ek it WA s RehRl ith iferences

beling nsdicaiedrayitrothesafiit éc” 80 with Wifferdnewieneraisar Fig. 20 depicts

| ternate.enbodi nents will.ngw described. .Referrin .
o eqe}i ey it feftnds 28 RiEtesm Hiidiad seyna masking
ste [sepReatei g falsticalionsebahy tather fife réfciiddin 4he depicted cross

deglcte rocessing with respect to the first

E4eRi b g0y inetetey asendes ogateosodation fpenches 37 and one
p?ﬁ%ﬂék%ﬁuitr&'d‘aﬁeﬁ%@'@ If\é\%“b%ﬁ fdﬂrﬁtatéjc?%rdt ESF}\mon masking

odi ments have been wutilized ere appropri ate, _
sieR.hard 1gade gnaterial 40 depasited dbersioviert hEhereafter, amother masking

. . NS Doy _ )
28 Bl o A0 PR cepn
ggée enatedalshtss fama anethergperiptsarah girawitryr frahcl2 G4 nGate dielectric 71

A e ST p———

. tovgpte dideains materigl fabrichtiorde pS obeeluerithy igae tmaterial 76 has been

P SN L KM R TR -
gate| aiaterials egi Proddssief esult notiarwide. idedlly 9ptsceed subsequently
dielectri n&hgrl
ahds

al . has _.been forned, and gate 10
Obedffetio ST e, ARVRH IS hFdIGmbodiments -as

has occurred to a point o fabrication of

processin > € of
ani s&ﬁp@ﬁ%cﬁf the daventipn alsg enGarerassi avmethes of derning field effect

- trAnSistGO YRt WIREA Meflidy) ?or?sﬁing Pﬁ%%ﬁm F\S%tg?gg %\}efi‘: %emiconductive

etc. aré otherwise preferably as p ove )
maierial pktheisubsirptal andydiererthe sifbstiaje. compedsesi @ trench isolation

ré;#%ﬁh_eﬁxé%p‘f%? ShoBurIBLR %9' Wa cﬂ‘r@%é?ﬁﬁleeéﬁlg{)%g% éhose described

odi ment ocessing W th respect to a su
abpugndnta commen deasking stem a firstdfenamiseformed through the masking

material and into the semiconductive material and a second grounded isolation
gate trench is formed through the masking material over the field isolation region.
Such masking step in one preferred implementation comprises photolithography.
Further in one implementation, the second grounded isolation gate trench might
be fabricated to extend within the field isolation region during the stated common
masking step.

Subsequently in a common deposition step, gate material is deposited
within the first trench and the second trench. Such common deposition step
preferably at ieast fills, and more preferably overfills, the first and second

trenches with the gate material. In one preferred implementation, at least a
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to Figs. 18 and 19. Like nunerals fromthe first and
second descri bed enbodi nents have been utilized where

wappraprizate, with di fferences.- being i ndi capPed/usedon001953

the suffix "b" or with different nunerals. Fig. 18
corresponds in 20 processing sequence to that of Fig.
4, and wherein one or nore peerheraI circuitry
trenches 36b have been forned commensurate wth
formation of array «circuitry trenches 28, 30. Such

a8ty @@th@%@?kiﬂ%%ﬁ?ér)’al 4 dinbGed %@r%e'bo%&fr{gﬁih% gate material. In

transi stors o e peripheral circuitr
oper pigferiedaimplesentationo the procedse is avmdcoﬁdmy |pimt¢hthograph|c

pta?‘t%ﬁ‘gﬁgdéfogwgmﬁé@ Bﬁ}ghég?fz@?qg ‘g%% Egﬁ 3 f’éﬁg implementation, the

gdteelnmmnab asmémjmtedamms thet Mas’ﬁhgr nnalter’\?e{lbmth gate material, and

S oSt Bl P ReS TRt 15 gate Mamrel syeriyed relative to
aauaésmcmn;fw b¥ thed) hrtagkites! niterial éﬂé&h@t@%@lﬁ@Gtheag&bhﬁbterlal within

her Ci rcwtr trench 36b. Accordi ngly, sone of
'f%éfsg lr“t‘:“‘irﬁﬁtry trenches mght be forned

COMTER DAt IBTehta i3 AT a8pakt éﬂﬁeﬁh{/éb&.&!{) eﬁFBﬁeratsQés a method

trenches, Subsequent processu ng coul d occur
ot farping, Irae&naé@@moylt%ﬁommamsaetwsmm geépiarrayl including first

fél% %@g 0%%%?)11 EA‘}.@{({%& &é(ﬂa{: élgsgagés &glilll ggné? R’?ét%?l&??ﬁl formed over

saemm@qiwemaaeealenér@lsmstmtecm tige wbsﬂratespenipnses trench

oy PVEIbA! SELSERIBRhed e BubBeTHIRIA) SR el an

irdp thepseraicenductive anateeiabforethe fiest yatesdi Set@td Wrbtnded isolation

) h di rent nunerals . 20 . .
oHis 13cheS 218, tediel, iiplpbufeamashing itidel sder i fisid isolation
rdsgmﬂs tfeerthéasdaral glowsded igolalibli ghtesst GhateeRRNENS is deposited

b nh}aﬁltcatlon of, .any other line trenches in the
withi} theutirst ppd secopditrlichesybsequent thereto, grounded

gat e Theofirdt i 1 seedhl eperche thigRE bePRrhidlte bRllthe same time or at
c rcuitry gate trench 70 have been fabricated in a

himgs kI ¢xamrig, eitlier hedewe aralier Kie aterddhesseeand trenches
rﬂ@@lr 8.V firmel %ﬂﬁﬁ LBk fi éf&oﬁé‘&éﬂdw&ggf&%slg h’%éef?l%@nonly outwardly

conduct ed t hrough maski ng materi al
t"}ﬁ@?f ously deposited gate materials to form another
per i pRpjoaitiny 6F{=Hé %é‘té F\%ﬁ@fial?@nhﬁafh% ?IIS? |t %é&or?dltrenches might

has been forned r exanpl e the a
ogeucin B@jsgmdeswtmmsﬁepver mlghg@lceudllreIChfﬁenent deposition steps.

FHRE@E sadmé e P8Yiting B TREAUSRE! Mat i SwitRhSheirsf Gnd second

trenches mlght occur in the same deposition step, and another of some of the

depositing of gate material within the first and second trenches might occur in
different deposition steps. Regardless and preferably, depositing of the gate
material at least fills, and even more preferably overfills, the first and second
trenches with the gate materigl. Processing is otherwise preferably as described
above with respect to the other embodiments.
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deposited which nmay be the same or different from any
of the above exenplary 15 gate materials. Processing
woaul7diot7her wi se i deal |y proceed subsequent|y PCT/US2007/001953

commensurate with or different fromthe
above-descri bed enbodi nents -ai depi cted and
described relative to Figs. 8- 2 for exanpl e. Aspects
of the invention also enconpass a nethod of form ng
field effect transistor gates which include formng
maski ng material over sem coggdhphsve 20 material of

e supstr te, and where the subsfrate conprises a

BHEIFAU8P & on regi on. Exenplary enbodi ments, by way
of exanple only, are those described above. In a
conmoh. mas A mettridegt, foaming atfield effebt frandistoresbrhprisingh

t he ski.n terial and into the sem conductive

mat er LI MESKIE BRETA AR SeTISBNalistNe Malenaliofeneubstrate;

i s fofoiRthd BrtrsHih thiGudR ks Rt E raAAbriQVEAid IS thé 8bFhiconductive
i sol ation region. 25 Such masking step in one

rpetarElr ed i npl ement ati on conprises photolithography.

Furt i [ IO ; 0 nged : .

[ sol gl $fe BRI raxteri) il HRECREnth HOGR sgmiconductive
retefiak the field isolation region during the stated

commo ' t e in,a.c n . .
. depos@?‘?ﬁﬁﬁ %tégrg@ 'éer%la?‘z’ﬁﬁa ﬂﬁ%%'déégc s 3530'5‘6‘%"{%%3*3"3' and
witlinfthedrencheinctheasemidondeetioa dnateeiat bve Sthehgatendiiectric material:
agchOSi tion step preferably at least fills, and nore

eferably overfills, the first and second trenches

wi t h folmirgpseurseldrairategibms.one preferred

i npl enentation, at |east a WD 2007/111771

PCT/ US2007/ 001953 14 majority of the masking materi al

I's reppvedTRétRELHIRD @S dlaimg 1 Weharaii thalPbkRing hiateARE comprises
preferred i npl enentatiqon, the_process is void of any
Yicnaticxidegiespived oveisiligan AYidR- t he gate materi al

after its deposition. In one inplenentation, the gate

materi al as deposited covers the masking material wth

gat e Jrat er 1 B¢ mathedsof glaipy dcwberdinrformmg epeasted majority of the

JREOYidMkLfiBe @éﬁﬂl(%ﬁ@ﬁf Ghefthhl %)éé?étg%rﬂé/f\é Ft‘l{\% 9semiconductive

and exposi n mat er1 al

materigl withitethgarenemt erial within the first and second
trenches. In one inplenentation, an aspect of the

i nventi on enconpasses a nethod of form ng integrated

ci rcutt ry Themmethiodgofaclaimant wsteveingtiicedepositing rofl thei gite material

aft' iesést fils the trench in the masking material and the trench in the

semiconductive material with the gate material.

5. The method of claim 1 wherein the depositing of the gate material
overfills the trench in the masking material and the trench in the semiconductive
material with the gate material.

6. The method of claim 1 wherein the source/drain regions are formed
within the semiconductive material of the substrate.
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10 gates and second grounded isol ati on gates. Msking

material is formed over sem conductive material of a
weubstmet7e, and the substrate conprises trenchPCT/US2007/001953

isolation regions. First trenches are fornmed through

t he masking material and into the sem conductive

material for the first gates. ®cond gr ounded

isolation gate trenches are formed through the

maski ng material over the field isolation 15 regions

for the Se?ﬁ@%@flﬂi&‘@?‘élal Haédrﬂﬁlaglﬁger%mﬁh JBLEEE 8 majority of

I's deposited wthin the cond tr nches

theanasking raat@ngéaﬁﬁademmhm@&mggm medefiak ned at t he

same time or at different tines, for exanple either

before or after the other. The second trenches ni ght

be fdd.ned V\‘hehhethddeoffd:{aiml 1 b(ra]ingt\'vc?d O“fq:g*idwﬁithcgrap}hic r;])atterning of

rdI 20 thereo Depositing of the

tﬁ§%&W%%ﬁgra ﬂe?%‘?}t'?l Tst and second trenches

m ght occur-in the same deposition step, or m ght

occur d,%ferent deposjtion steps. Further, sone of

[

t he ogepos ﬂd“%ﬁhofjh gane Thwhereig depasiting thr gate saterial covers

thé (n&SKIAG dmatd i) GRS the Yalte ARAHETIdI Nah
deposi t | gn step, and ang&er nsorrg %eco?ﬁﬂﬁ‘smg removing the gate

iﬁeﬂ@dwﬁlsgae@twatter apd wncmtmg tthe maskingamaterial effective to
iSQsRNhd 55 efﬁlgpighlﬂctﬁ rtre h i SRR @(rﬁenyoa?éﬁ%{%d the trench
g o the

st eps. gar ess and pre era deposi

iy the semdeendugtivetmatesial. fill s, and even nore

preferably overfills, the flrst and second trenches

with the gate materi al . Processi ng i s otherw se

pr ef eftabl yAsmsethodxfifordingafield effedt trarsgistot, domnprieing:
71111771 / US2007/ Q0019

Ot herf ﬁ%%d@ﬁgg gsmv\lt)%naagod/qr§en1|c05& t[nfﬁ)awaaenaloqffﬁx rs'@bstrate the

naaékneg dmeatériat cdmnanIn‘gt an, ootm‘pl'nsulzi’t@e aterial flﬁlyer and an inner
oves sem conductjve materi

S8 HaleTial vt “Thel Piih nisifette, RIS RAJRYAY being. selectively
etaliable ablating tb the ina iRQThHRO bliXPIay8Rt eri al ;

formn ate d| ectric materi al vvlthlnthetrenchln
t he gg F’l’)é hropghethegnasking material and into the semiconductive
material;
forming gate dielectric material within the trench in the semiconductive
material;
depositing gate material within the trench in the masking material and
within the trench in the semiconductive material over the gate dielectric material:
recessing the gate material within the trench in the masking material;
capping the recessed gate material within the trench within the masking
material with insulative material of common composition to that of the inner
insulative material layer;
etching the outer insulative material layer selectively relative to the inner-
insulative material layer and to the capping insulative material received over the
recessed gate material;
after etching the outer insulative material layer, depositing insulative

material of common composition to that of the inner insulative material layer;
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10 depositing gate material within the trench in the
masking material and wthin the trench in the

weeni7aerduct i ve nmateri al over the gate diel ect PCT/US2007/001953

material; and form ng source/drain regions. 15 2. The
met hod of claim 1l wherein the masking materi al
comprises silicon dioxide recklved over silicon
nitride. 3. The nethod of claim1 wherein form ng at

| east a majority of the gate dielectric materi al

conpri I d! .0 e i 00 ' "
ot or AP USREBIF et Hing et elati R mASHAC0E BEhniGh, Pnposition to
thak oéithet inned dpsulativegmateridlclayar effextivei to fomn iheaktive sidewall

il [ ) ing material and the
J?@%ﬁé:ﬂﬁugﬁgng%grﬂﬁ@%eﬁ%@fie material with the gate
mat erfoarhing2Sodrcefdraimmdions.of claim 1 wherein the

depositing of the gate material overfills the trench
in the masking material and the trench in the

seni cpnducthe enetididess alaind 10 whHefe@eie S8R ih&liatid® rRaterial layer
.qu met hod of claim 1l wherein the source/drain regions

s fickeythan theiinnpgrinshiative materigd@yele material of the
substrate. WO 2007/111771 PCT/ US2007/001953 16 7. The

met hod of claim 1 cor?)ri Si ng(br enoving at least a_ _
maj ortdy ofhe methedsel elgimetlewhereint ther odigsdasulative mhaterial layer

o@;ﬁi&tf@é{mr@r'in&lam@n{?cénglqag%r.Cl aim 1 being void of

phot ol i t hographi ¢ patterning 5 the gate materi al
after its deposition. 9. The nethod of claim1 wherein

e L : _ h . '
reberich ST s SPURIh o GRLRER i BRI Hive materia e
is thepoutlegmolst nyedal ofdhermaskinglneateriatl y rel ative to

and exposing the masking material effective to 10
isolate the gate material within the trench in the

nmaskitag nertes i metivedl sheldiremd furthet heompiisi Bdth¥e insulative
nqter al . "10. A pethod, of  form nrg_a field effect
ma gﬁg‘ layer ’rect%yﬁfergy:ﬁre_ly of the inner insulative material layer.

- 156.  The method of claim 10 wherein the outer insulative material layer
comprises silicon dioxide and the inner insulative material layer comprises silicon
nitride.

16.  The method of claim 10 wherein the outer insulative material layer
comprises silicon nitride and the inner insulative material layer comprises silicon

dioxide.

17.  The method of claim 10 wherein the depositing of the gate material
at least fills the trench in the masking material and the trench in the
semiconductive material with the gate material.

18. The method of claim 10 wherein the source/drain regions are
formed within the semiconductive material of the substrate.
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form ng masking material over sem conductive materi al

of a substrate, the 15 masking material conprising an
wouab@Eriiimisul ati ve material |ayer and an i nner PCT/US2007/001953

insulative material |ayer, the outer insulative

materi al | ayer being selectivel etchable relative to

the inner insulative material 1&yer; fornmng a trench

t hrough the masking material and into the

sem conductive material; 20 formng gate dielectric

mat erigl Wi i r ' : ﬁm& 2 : :

mat er?%l ; v%@%(?i?tbpﬁgdfg(g%ghﬁgtrb ééruﬁglvaﬁ I'n tB ﬁ@op?%%@ﬁ patterning of
the gate matekahafterdtsedepdsiiod. within the trench in the

sem conductive material over the gate dielectric

material; recessing the gate material within the

trenc20.i n Amecthedkaffgrimirgea ffield eféctaegrmistor ghee, comprising:
recesfsed.%gt e mterjal within.the trench v¥| t.hi n the | .
mas ki G ERRSHSAN HHHECASIRTRING EnarltTg imptegal pyrhagmiconductive
rialepias of b@ubkfratdiat of the inner insulative material

| ayer; etchi n%‘at he outer insulative material |ayer

sel edPrvig ar Epaeh Jbraugh fee isiligon nitiidewompraing masking material
AP it Hle SéuRior@kiL@ rhdferghPPi N9 [ nsul ative mater al

received over the 30 recessed gate material; after

et chireghavieg silicon pildde ofi the maskingamategial after forming the trench

iﬁwéiéénq%obﬁéb@i@ J'n\éeferigpt erial of common conposition
to that o e Inner rnsulative nmaterial layer; WO
2007/grice 7% re@bVige Gilikd0 hitiide 6ff thai maskimgi csateyial, forming gate

' ] .atg Vv i f.co . CO sition
o Bl Rcnafiiid M s FelBhi sea R RtvEBR At S
ef f eddepositing gatermaterbbwithin sheldsemich insthec eemiedraductive material
he,gate. material: and form ng source/drain regions.
og/eﬂt?e gﬁgen'ﬁ@?%acg?a 8f'gf'm 10 wherein the outer
insulative material layer is thicker than the-inner

insulative_ materjal, | ayer. 12. The nethqd of claim 10, . )
wher fqth & method-atFiaim, 20 whespin orming at legst a majority of the

gHet arRlSctiibemiatadal icopdridds’ h8BhEr IcNidAtE of the semiconductive
material within the trench.

22. The method of claim 20 wherein the silicon nitride-comprising
masking material comprises a silicon dioxide-comprising layer received over a

silicon nitride-comprising layer.

23.  The method of claim 22 wherein the silicon dioxide-comprising layer
is thicker than silicon nitride of the silicon nitride-comprising masking material.

24. The method of claim 20 wherein the silicon nitride-comprising
masking material comprises a first silicon dioxide-comprising layer, a silicon
nitride-comprising layer over the first silicon dioxide-comprising layer, and a
second silicon dioxide-comprising layer received over the silicon nitride-

comprising layer.
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13. The nmethod of claim 10 wherein the outer

insulative material layer 1is the outernost materi al
wofod7he1rmaski ng material. 15 14. The net hod of PCrAiS2001001953

further conprising :another insulative material |ayer

received inwardly of the inner_insulative materi al

| ayer. 15. The nethod of cl ai M0 wherein the outer

insulative material |ayer conprises silicon dioxide

and the inner insulative nmaterial |ayer conprises

silics 29h8i MdthSd 815 claie SRt UAkr lfn ¢hé! 8addhd smcon dioxide-

wherein the outer insulative material |ayer conpri

cOMpPrEHNg hayeariie éhigker thae theralicamsitride-comprisirg layer.

| ayer conprises silicon dioxide. 25 17. The net hod of

clai m 10 wherein the depositing of the gate nmateri al

at | 26t fThésnethedtofeciami2b whersiastkierfirstralieon alioxidd-comprising

lthetﬁﬁnchgp % g g uctive, rrat?rlal wth the
PA"ES YAEFEr ScoRAENASIRPTINNG 3Y8h 10 wherei n
the source/drain regions are forned W|th|n t he

sem c ducti ve ngterl al of the substrate.

2007/211177]’.“‘12>di°lf7'e .8 Rf 7lain gHawhegein ghe ﬁﬁ?@OﬁEmofaf ibe gate material

at! paBtl@nveti tvéheh oin RRBt PhadiiRg' ﬁpé}bﬁapaéﬂc?rﬁié"%@rﬁch in the
the gate material after its deposition. .

sgMmicenavstyeamatenal witly the gateanaterialy gate, corrprl SI ng.

5 forming a silicon nitride-conprising masking

material over sem conductive material of a substrate;

formdfy a Thenwethod wfgelaime 26 wherein the source/drain regions are

Sihéd WinfR IR Le b IMERVaRIE] bfine S0SAILD 1 Ne

Sem conduc Tcon nrtride of
the nesking material after form ng the trench 10 into

e SR oS A0 By IR BB B o

tike gle hrizteriakaftari it depdsiion.t he trench in the
sem conductive material; and depositing gate materi aI
within the trench in the sem conductive materi al

30. A method of forming integrated circuitry comprising a transistor gate
array and circuitry peripheral to the gate array, comprising:

forming masking material over semiconductive material of a substrate;

forming array circuitry trenches through the masking material and into the
semiconductive material;

depositing array gate material within the array circuitry trenches in the
masking material and within the array circuitry trenches in the semiconductive
material;

after depositing the array gate material, forming peripheral circuitry
trenches through the masking material; and

"depositing peripheral circuitry gate material within the peripheral circuitry
trenches within the masking material.

31. The method of claim 30 wherein forming the peripheral circuitry
trenches exposes the semiconductive material of the substrate, and further

comprising forming a gate dielectric layer over the exposed semiconductive



10

15

20

25

30

over the gate dielectric material. 15 21. The met hod

of claim20 wherein formng at |east a majority of the
wqgavw@/disliectric material conprises thernmal oxPdatiSemm7/001953

of the sem conductive material within the trench. 20

22. The nethod of claim 20 wherein the silicon

nitride-conprising masking met®ri al conprises a

silicon dioxide-conprising |ayer received over a

silicon nitride-conprising layer. 23. The nethod of

neatirig 82 thd euBatdBrist td Beﬁoﬁhﬁg'tﬁé ﬁé?l??f q&&:dlt‘w Yate material,

25 is thicker than silicon nitri I con
the gate didledtsici langalﬁaimm@gmﬂha|arraa/4garehnatmmod of
claim 20 wherein the silicon nitride-conprising

maski ng material conprises a first silicon
di oxidf- cohbeirsetingd afyelaim B siMhiecein the gate dielectric layer is formed

Ll Les I.S] | ayer over the first silicon
°3‘.ﬁ3><|%g?§§§§ﬂ’kﬂtﬁ'ga'r ayer, and a 30 second silicon

di oxi de- conprising Iayer recei ved over the silicon

nitri ris fa 007/111771 o

PCT/ oogf'g%f@% °t19 é’é"m reBufesmipg Atipast a majority of the
g%@ﬂ%léctri&elaﬁéﬁ@Bﬁw;ﬁls'e‘sctﬂérrﬁbP&k@%tloﬁ%%bSéi&ée%y%m|conduct|ve

Is thicker than the silicon nitride-conprising |ayer
materighandof fad agrygaie materigherein the first. silicon

di oxi de-conprising 5 layer is thinner than the

silicon nitride-conprising |layer. 27. The method of

cl ai M0 whae éﬂﬁthqrfigoﬂé}tﬂjm B80nwhefeinhtheg arrayneireuitryl trenches are

@tﬁné&"ﬁém% élrﬁ?ﬁﬂﬁgt&% lﬁrl?ﬁemgh{edﬂ]%éﬁms rhf’i\qngp&nded gate

trenc Con ive m
trgacbesdheough thelmmmngatﬁBahm\dtha‘ aobgiimtBe ssimee ehasking step in

3 forymed within the
wrlih B BB B At it rat e, 20, The
nmet hod of claim 20 being void of photolithographic
att n te terial ter its
Sepo |ég: ogrh%dﬂe&" ?ng i o“r"hﬁléﬁj" ﬁh?e@?%‘?"é‘%fal circuitry trenches
are forméd YsimyTRImasKiggastep aand TuRheBdbMprising forming grounded gate
trenches through the masking material in the array in the same masking step in

‘which the peripheral circuitry trenches are formed.

36. The method of claim 30 wherein the masking material comprises

silicon dioxide received over silicon nitride.

37. The method of claim 30 wherein the depositing of the array gate
material at least fills the array circuitry trenches in the masking material and the
array circuitry trenches in the semiconductive material with the array gate
material.

38. The method of claim 30 wherein the depositing of the array gate
material overfills the array circuitry trenches in the masking material and the array
circuitry trenches in the semiconductive material with the array gate material.



10

16

20

25

30

array and circuitry peripheral to the gate array,
conprising: form ng masking material over

weem7aernduct i ve material of a substrate; 20 foprParmg2007/001953

array circuitry trenches through the masking nmateri al
and into the sem conductive rraterl al ; depositing
array gate material wthin the brray C|rCU|try
trenches in the nasking material and within the array
circuitry trenches in the sem conductive material; 25

af t erggleposhti MGthdE R Udin B @vm@?ougt] t hefp%lﬁgggaf the peripheral

peripheral circuitry trenches

Gipudry gate maderialeatdenst fils ther petigherdal circaitiyttrgngaisein the masking
rﬁB{eﬁH! %l H‘Mh%&%nﬁlﬁ@rﬁa?[g?ﬁ g—?rt?eﬂf; I C%-Iihgy ﬁ{'lfﬁ:%ﬁ:%&pfc‘ ive material with

tbeauempaera%mnroentry batevivregetidie peripheral circuitry
trenches exposes the sem conductive material of the
substrate, and further conprising formng a gate

di el e40.r i CThametnwroftdlanewmrémmr@aébegnmﬁ &the peripheral
2007/ 111771 PCT/ US2007/001953 = 20 nmateri al

AeHity gate praterial ovestiissthe meripherderirgiitsy drenghesyin the masking
réafefialharthal pendﬂ@agéﬁéulﬁyfﬂeﬁgﬁe'sq 'tﬂégét%rﬁig%ﬂgﬁe{l\% Naterial with

over the array _gate materi al e

the PRRpheral ditssithagatematesdaly i ¢ Iayer is formed 5 on

the array gate material. 33. The nethod of claim 32

wherein formng at least a majority of the gate

di el ett.ri cThayeethodnpl claire 3theomprising dermbueimgoat kelast a majority of

R T Y N A R TR

array C|rCU|try trenches are forned u5|ng a maski ng
r|S| form ny

rondies (B IERNeRET R A oRtl o o qﬂﬁtﬂa&aﬁwaftermng of

tlh@armyrgatmktemgal aftepits depobitioh. t he array circuitry
trenches are fornmed. 15 35. The nethod of claim 30

wherein the peripheral circuitry trenches
t 43. The method of claim 30 being void of photolithographic patterning of

the peripheral circuitry gate material after its deposition.

44.  The method of claim 30 being void of photolithographic patterning of
the array gate material after its deposition, and being void of photolithographic

patterning of the peripheral circuitry gate material after its deposition.

45. The method of claim 30 comprising forming some peripheral
circuitry trenches and some array circuitry trenches in the same masking step.

46. A method of forming integrated circuitry comprising a transistor gate
array and circuitry peripheral to the gate array, comprising:

forming masking material over semiconductive material of a substrate;

forming array circuitry trenches through the masking material and into the
semiconductive material;
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are formed using a masking step, and further
conprising formng grounded gate trenches through the

worskimg/7material in the array in the same masRCIESS02001953

in 'which the peripheral circuitry trenches are
formed. 20 36. The nethod of claim 30 wherein the
maski ng material conprises si #2con di oxi de recei ved
over silicon nitride. 37. The nethod of claim 30
wherein the depositing of the array gate 25 materi al
at |
sk oo Oy Rt a6 et Whktif e RERAE clrBulY repcnes in the
mAskiggninaéerialcand avithin ethieafirray t ¢irauitey drenehegainethe semlconductwe
rﬁafeerfdlal 38. The nethod of claim 30 wherein the
epositing of the array gate 30 material overfills
t he aforayngipecpheral tircrtgnaerioheshibrongkithg aredeigaté material and
gnd thﬁl?ﬁ'{?%‘% cir ULtr renches in the
BEHN, PR faii th the array gate material .
WO 208epdsiting beRphekEI2ERUifP RS materid® withie tRB! p&thiRiral circuitry

cl ai m 30 wherein the depositing of the peripheral

tgndgs vinigdne anaveerts frgtenal g withingheraapdipg ghatesial.
circuitry trenches in the masking material and the

peripheral _circuitry trenches in the sem conductive

mat erdal  wibe methog &fi @lain A6 wherigin fornyinge thatpariphieral circuitry
tﬁerﬂﬁres-rgﬁ %‘QHeOEeHI%ﬁBﬂlv@q?ﬁﬁbﬂaf g fi’w%[’%%})%’n%%ognd further
t he perlp eral circurtry gate materral over

qeemprigieg aforming A tgatet disletids iayet haveratie rexposetesealiconductive

es in.the
Rleril B 0% 0BEH A BHOP Y boSTRE G hehrielf Grouity gape material
thegatendieectat: layed) alto dEpesitiethoerahe dredyydie material.
conprising renoving at least a majority of the
maski ng material after depositing the peripheral

Ci rcudg.ry Tlaé ensthioelr bRtlaird247 Wiereki edgatfe alefrééﬂlb’,Qayer forms on
ein v0|d of tolithographic patternlng of 15 th

e arRyLate ma ﬁ? after its deposition. 43. The

. method of claim 30 being void of photolithographic

patt erni ngl_of . .

49. he method of claim 48 wherein forming at least a majority of the
gate dielectric layer comprises thermal oxidation of the exposed semiconductive
material and of the array gate material.

50. The method of claim 46 wherein the array circuitry trenches are
formed using a masking step, and further comprising forming grounded gate
trenches through the masking material in the array in the same masking step in
which the array circuitry trenches are formed.

51.  The method of claim 46 wherein the peripheral circuitry trenches
are formed using a masking step, and further comprising forming grounded gate
trenches through the masking material in the array in the same masking step in

which the peripheral circuitry trenches are formed.
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the peripheral circuitry gate material after its

deposition. 20 44. The nethod of claim30 being void
wofoEhoetoli t hographi c patterning of the arrayPQatus2007/001953

material after its deposition, and being void of

phot ol i t hographic patterning of the peripheral

circuitry gate material after #3s deposition. 45. The

nmet hod of claim 30 conprising form ng sone peripheral

25 circuitry trenches and sonme array circuitry

trencies | phé NRefiP of @it d65WhBreif the mIakiMY nfterial comprises

formng integrated circurtry conprising a trarsistor

s§ipon digkidgyregaityedi ovarisilicprpeitigger al to the gate

array, conprising: formng nasking material over

sem conductive material of a substrate; 30 form ng

arr ayo&i r cling rmpethoenoh elmitrhdBughetdie thesdepgsitimg ©fitak array gate

into the . i conductiv terial; 2007/111771 .
Beleralst A S B aEe FRvigtU e B ehdtin ta Banking figterial and the
anfyhidivcultey ararmshesi i Uiher Sehiieosdiestiven rhariaMBgith Nthe array gate

terial and within the array circuitry trenches in
MAET8eni conductive material; formng peripheral
circuitry trenches through the array gate material and
5 through the masking material; and depositing

per i pifer al The maeihogy ot slaimmdb awhereinithai depasiting of the array gate
nRSekBNEYEHIE th& Bl Yeirduf §

BBl SR e BRI Agdna e aray
cireuitiydtremchasinthegephieopductive matgrialhwitipthe phayajate material.
circuitry 10 trenches exposes the sem conductive

mat eri al of the substrate, and further conprising

f or miS%y a e enefiheideot claim 4@ewherain theedepgsitingl of the peripheral

I, CO ctlye. eri the. substrate, prior to. .
Rl e el B e Yo ISR irR eoneS in the masking
mdterighaind dhelpetiphiecall cigriitra tiemctiep as ithé kentieendiidtire material with

15 48. The net hod of cl aim 47

array. gate material,.
t%@?épﬂe'faﬁé’"ﬁﬁ?@ YRteatE Al | ayer forns on the array
gate material. 49. The nethod of claim48 wherein

form at_least _a mpjority of the gate dielectric ]
| ayerr® onmpthe &eethpd, ?r}apfad% A8t wharein %f‘ﬁed%‘%p%%% of the peripheral

cﬁréliﬂikrﬁypglﬁté?mé&ériaﬂevéﬁﬂlgrﬂ'h%‘ p8fphé&fal ldiuithy nBRkS in the masking
mat eri al .
material and the peripheral circuitry trenches in the semiconductive material with

the peripheral circuitry gate material.

57.  The method of claim 46 comprising removing at least a majority of

the masking material after depositing the peripheral circuitry gate material.

58.  The method of claim 46 being void of photolithographic patterning of

the array gate material after its deposition.

59..  The method of claim 46 being void of photolithographic patterning of

the peripheral circuitry gate material after its depositién.
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50. The nmethod of claim46 wherein the array circuitry
trenches are forned using a nmasking step, and further
woanpriisi7ng form ng grounded gate trenches thpougis2doneo1953

masking material in the array in the same masking step

in 25 which the array circuitry trenches are forned.

51. The nethod of claim 46 V\,he?%l n the peripheral
circuitry trenches are forned using a masking step,

and further conprising formng grounded gate trenches

througl t hehBRakindg 6@&!5 Fﬁ Qb Being b cPE»f ﬂoﬂtﬂd@?aéﬁ@pattermng of

masking step in 30 which the pe era circurt
the Riene gade anateriad @ftewnszdepmmw,? anacmluszma/afonmhthograpmc

n
ratetfing SKANETIHheRal ity el GRlEHD AT RSy ion.
silicon n|tr| de. 53. The met hod of cl aim 46 wherein
t he osi i ng,of, t arr at rial at |east.
fillse fhe aFP%W&‘P are %@ﬁ%@ﬁmﬁ gRleR; RgMPrising:
mat erfoamire thdsking ﬁfaftébiaI%\Fé‘rtéérﬁhtohﬂﬁaﬁ\b@%éténéh@f a substrate, the

nducti ve nmateri wWth the array gate material.
%’i’n}r{i’?ﬁecﬂmﬂﬁﬁﬁ‘%? tq %d?‘a'@t'ﬁﬂéﬁgpﬂi‘ t he depositing of

the ghraycdahfn %éﬁﬁgfrs't@d fb‘fﬁﬁlﬁé'é $irdth& ﬁéﬁ 3Mr%uégh the masking

Ci rcwtr trenches in the masking materi a
raatesial 9<ﬂdr niptthe semiconductive metes@ma@mmlmmg@ second grounded

|£@Eﬁ6h aéaﬂé\,‘ ttr'én&:hetlﬁbﬁﬁﬁ B! fndS 'ﬁ":l tergag oJ&e B 1 RA%kh isolation

of clai™m 46 wherein the depositin peri phera
regiatuendy gate material at |east fi I | s the peripheral

Circyhtry e k

per  phePApOrR T Efenobilolt s LResting R efifl Within the first
treatcbrand secomd tnehehperl pher aI circuitry gate materi al .

56. The nmethod of claim46 wherein the depositing of

the peripheral ~circuitry gate material overfills the

perl BRr aIThe rmagiHody of f:l%imm dompisingelrnig th) second grounded -

terlal per r C|rcu|tr trenches in the
D RAIE ToRCihdpbrthin §i4 treatie S b apdion AHEDS g common
n%l@ngrg@jl al. 57. The met hod of cI a| m 46 conprising
renmoving at least a ngjority of the masking materi al
after depositing the peripheral circuitry gate

mat elg®l . Pfe method of claim 61 wherein the depositing of the gate material
at least fills the first and second trenches with the gate material.

64. The method of claim 61 wherein the depositing of the gate material
overfills the first and second trenches with the gate material.

65. The method of claim 61 wherein the masking material comprises
silicon dioxide received over silicon nitride.

66. The method of claim 61 comprising removing at least a maijority of

the masking material after depositing the gate material.

67. The method of claim 61 being void of photolithographic patterning of

the gate material after its deposition.



10

15

20

25

30

58. The nethod of claim46 being void of
phot ol i t hographic patterning of the array gate

worb@riied7iafter its deposition. 59.. The net ho#Cofus2007/001953

cl ai m 46 being void of photolithographic patterning of
30 the peripheral circuitry gate material after its
deposi ti on. WD 2007/111771 PCTA¥S2007/ 001953 24 60.
The nmet hod of claim 46 being void of photolithographic
patterning of the array gate material after its
deposgg.i on; | ' f ol j i.C .
L orsi g bF gkt SR 61 wRoR? dop B Helaate fraterial covers
taet masking deptesiali with gate1 mateniat, hadd otormprisingg réinelvihg the gate

eIy e I si:ng:,formng maskjn .
rﬁégegﬁl a o overéi gr%‘ag@%dﬁbc ﬁ&%@%’ﬁ%ﬁg aﬁheofnrgas@%é??‘lﬂé,’ effective to
isplate thebgateamateralwitisin e firdtraa-dedcanl fibhehes.egi on; .

in a conmon masking step, formng a first trench

t hrough the masking material and into the

sem o@MducTheervathedi af didieh f@r Nherein S%Q'ﬂﬁ’asﬂ(iﬁg'n&%? comprises
%\%‘5' lstFul at |@[1yngat e trench through the masking materi a

PIPRAT4R Whch i solation region; and in a comon
deposition step, depositing gate material within the

first_ trench and second trench. 15 - 62. The method

of cl-m 6A resthad ef fegming integrater cireditiydccamprisidgd transistor gate
d i t ot . i t] N

e D At JER B o PbUEp OB GHiee cihpino

of clfarmiremasking materaldeysysiarmicgndfictives mtedal of a substrate, the

i . fild jrst and second
RIS Lombistia bEASH iSdiotdh felfon ' 10 arhoa of
cl ai rfogminghefirst ntrehehds pdwioughg thé trhaskiag e matesial adnd into the

LS. [ | St d second trenches with the gate
S%é’?é{ilb%?&l%g&éﬁ?ﬁg?ﬂgﬁrgﬁgs Sel ai m 61 wherein the
maskifogrhm secahd c%mmnggds isrc]ﬁ?étldrc ?aéélit]?érhcldfésr ﬂg@u\gﬂdthe masking
r..silicon nitride. ._The t hod of claim 61
AR R o0 2ol iy B2 pofSrpyoded solation gates
amaiski ng material after depositing the gate material.

depositing gate material within the first and second trenches.

71.  The method of claim 70 comprising forming the first and second

trenches at the same time.

72.  The method of claim 70 comprising forming the second trenches
after forming the first trenches.

73.  The method of claim 70 comprising forming the second trenches to
within the trench isolation regions.

74.  The method of claim 73 comprising forming the first and second
trenches at the same time.
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67. The nethod of claim61l being void of
phot ol i t hographic patterning of the gate nmateri al

waho@Eri1it’s deposition. WO 2007/ 111771 PCT/ US208CTa81®3801953

25 68. The nethod of claim61 wherein depositing the

gate material covers the masking material with gate

material, and conprising renovéfg the gate nateri al
selectively relative to and exposi ng the maski ng

material effective to isolate the gate materi al

wi t hifgt herfiLr : - 1h

of ol Nm ol "araeiied G e 2 EFHRing 16ink fhe"SLEGAY trenches
gtestformingdyedirat/tredohests met hod of forming integrated

circuitry conprising a transistor gate 10 array

including first gates and second grounded isol ation

gat es{6.conPhe smethod fofr ¢taing TR Whdrginahe rdedositit®y of gate material
S, nlﬁﬁngu tI%E natqibal of a substrﬁte, t he substrate

iR e e ancEsesend bPaehes oregRdRdhe mame AgPpriien step.
trenches through the masking material and into the

seniqz ductjve material for the first gates; 15

formfg selbadngihnsh®dclaise| 2} Mhergh &he darasiting of gate material
WitHiA4eS firdtariPS&idit trBRLRES Bl:c&’%% diffrehnt EEEB ition steps.

i solation regions for the secon grounged P50l ation

gates; and depositing gate material within the first

and on . 0 f j o

compr i ng Pernetion of bidin 70 GHELICCofle BF the dehgsiting of gate
nateriehmithin the fist artheecwndténohes logcurs/ih thenpaing deposition step,

o Shhe BoiE 3 e RN of ookt matelal St di Pt and second
tfencines pdches Bediffiedentrdepdsitior stepsi t hi n the trench

i solation regions. 74. The nmethod of claim 73
conprising formng the first and second 30 trenches

- at t I#9.sarEhé imethod of claim 70 wherein the depositing of the gate material

at least fills the first and second trenches with the gate material.

80. The method of claim 70 wherein the depositing of the gate material -
overfills the first and second trenches with the gate material.

81. The method of claim 70 wherein the masking material comprises

silicon dioxide received over silicon nitride.

82. The method of claim 70 comprising removing at least a majority of
the masking material after depositing the gate material.

83. The method of claim 70 being void of photolithographic patterning of
the gate material after its deposition.

84. The method of claim 70 wherein depositing the gate material covers

the masking material with gate material, and comprising removing the gate



WD 2007/ 111771 PCT/ US2007/ 001953 26 75. The nethod of
claim73 conprising formng the second trenches after

woéaoimimg/7the first trenches. 76. The net hod of PCrAiSm007/001953
wherein the depositing of gate material 5 within the
first and second trenches occurs in the sane
deposition step. 77. The metho® of clai m 70 wherein
the depositing of gate material wthin the first and
second trenches occurs in different deposition st eps.

aLme7

et S EheeUBh e ol Saliihg fechRRKRly Miflerial effective to
is@atenthe: gateonaterisd waithén time firss amalrmamddsemmhns st ep,
and anot her sone of the depositing of gate materia
within the first and second trenches occurs in
different deposition steps. 15 79. The nethod of claim
70 wherein the depositing of the gate naterial at
| east fills the first and second trenches with the
gate material. 80. The nethod of claim 70 wherein the
depositing of the gate material overfills the first
and second trenches with the gate material. 20 81: The
met hod of claim 70 wherein the masking materia
conprises silicon dioxide received over silicon
nitride. 82. The nmethod of claim 70 conprising
renmoving at least a ngjority of 25 the masking
material after depositing the gate nmaterial. 83. The
met hod of claim 70 being void of photolithographic
patterning of the gate nmaterial after its deposition.
30 84. The nmethod of claim 70 wherein depositing the
gate material covers the masking material with gate
material, and conprising renoving the gate WO
2007/ 111771 PCT/ US2007/001953 27 material selectively
relative to and exposing the -nmasking nmateri al :
effective to isolate the gate material within the
first and second trenches.



