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This invention relates to fabrication of field effect transistors and
conponents thereof. 15 BACKGROUND ART Field effect transistors
are conmmon devices utilized in integrated circuitry, for exanple in
logic circuitry, nmenory circuitry and control circuitry for nenory
circuitry. Such devices typically conprise a pair of source/drain
regions having a channel region received therebetween. A conductive
gate is provided operably 20 proxi mate the channel region, and is
spaced therefromby a gate dielectric region. Application of a
suitabl e voltage to the conductive gate causes current flow between
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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

25 semiconductive material, and -for example whether within bulk monocrystalline
substrate material or within semiconductor-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 brovided aver

the semiconductive material of the substrate and patterned to form gate line

30 trenches within the substrate. With the trenches so formed, the masking material
is removed, and then a gate dieleciric is formed within the trench openings, for
example by thermal oxidation of exposed semiconductive material within the
french. Gate material is then deposited to overfili the trenches. The gate material
received outwardly of the trenches is then patterned, typically using

35 photolithography and etch, to form deslred gate outlines over the trenches within

" which the gate material is also received.



5 undesirable, as the gate pattern etch can etch gate material within
the trench, ultimately leading to circuitry failure or at |east
unaccept abl e devi ce configuration and performnce Wil e the

i nvention was notivated in addressing the above identified issues, it
is in no way so limted. The inventionis only limted by the 10
acconpanying clains as literally worded, wi thout interpretative or
other limting reference to the specification, and in accordance with
t he doctrine of equivalents. SUVMARY Thezi nvention includes nethods
of formng field effect transistors, nethods 15 of formng field
effect transistor gates, nethods of formng integrated circuitry
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i s removed afdigimARyM ng the trench into the sem conductive material.
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15  of forming field effect transistor gates, methods of forming integrated circuitry
comprising a transistor gate array and circuitry peripheral to the gate array, and
methods of forming integrated circuitry comprising a transistor gate array
including first gates and second grounded isolation gates. In one implementation,

a method of forming a field effect transistor includes forming masking material
20 over semiconductive material of a substrate. A trench is formed through the
masking material and into the semiconductive material. Gate dielectric material
is formed within the trench in the semiconductive material. Gate material is
deposited within the french in the masking material and within the trench iﬁ the
semiconductive material over the gate dielectric material. Source/drain regions

25 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
30 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



3 material. Gate material is deposited within the trench in the

sem conductive material over the gate dielectric material. In
one inplenentation, a nmethod of formng integrated circuitry
conprising a transistor gate array and circuitry peripheral to the
gate array includes form ng 5 masking naterial over sem conductive
material of a substrate. Array circuitry trenches are formed through
the masking material and into the sem conductive material. Array gate
material is deposited within the array cgrcuitry trenches in the
maski ng material and within the array circuitry trenches in the

sem conductive material. After depositing the array gate materi al,
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In one implementation, a method of forming field effect transistor gates
mcludes forming masking material over semiconductive material of a substrate.
The substrate comprises a trench isolation region. In a common masking step, a
25  first trench is formed through the masking material and into the semiconductive
material and a second grounded isclation gate trénch 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
30  a transistor gate array inclqding first gates and second grounded isolation gates
comprises forming masking material over semiconductive material of a substrate.

The substrate comprises french isolation regions. First trenches are formed



4 through the masking material and into the sem conductive materi al
for the first gates. Second grounded isolation gate trenches are
formed through the masking material over the trench isolation
regions. Gate material is deposited within the first and second
trenches 5O her aspects and inplenentations are contenpl ated. BRI EF
DESCRI PTI ON OF THE DRAW NGS Preferred enbodi nents of the

I nvention are described belowwth reference to the follow ng
acconpanyi ng drawings. 10Fig. 1 is a diagranmatic sectional view of a
sem conductor substrate fragnment in process in accordance with an

aspect of the invention. Fig. 2is aviewof the Fig. 1
substrate fragrigh ik n@as‘kf l@lﬁé‘nggaﬁd frito §+éb§§ﬂH8ﬁHucE|Qe trt%ﬂénasf B Bi¥st
Fig. 1. vi ew of )
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Fig. 4 is a vmeterief oueh¢hd-trgnciBissiabiat rapfians! rGaroemdted] g dppoures Withth the

step subsequeg) Etérﬁiée'&?ﬁd foowasby Fig. 3. Fig. 51is a view of
the Fig. 4 substrate fragment at a processing step subsequent to that

shown by Fg. 4. Qsmrgaspsc%na'mpleweaﬂatlemﬁearﬁcgntempﬁi%trate fragnent
at a processing step subsequent to that shown by Fig. 5. Fi g.

71s a view bnihbSimphiofdisiinhRabidgent at a processing step

subsequent to IS a view of
Tho Fo- 7 subot r FSOTELRRErreds g nyenen prespibp Beow iR edeire 't e
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Fig. 8. fragment in process in accordance with an aspect of the invention.
Fig. 2 is a view of the Fig. 1 substrate fragment at a processing step
subsequent to that shown by Fig. 1.
Fig. 3 is a view of the Fig. 2 substrate fragment at a processing step
15  subsequent to that shown by Fig. 2.
Fig. 4 is a view of the Fig. 3 substrate fragment at a processing step
subsequent to that shown by Fig. 3.
Fig. 5 is a view of the Fig. 4 substrate fragment at a processing step
subsequent to that shown by Fig. 4.
20 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 shewn by Fig. 8.
Fig. 8 is a view of the Fig. 7 substrate fragment at a processing step
26 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.
30 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.



Fig. 10 is a view of the Fig. 9 substrate fragnent at a processing
step subsequent to that shown by Fig. 9. 30Fig. 11 is a view of the
Fig. 10 substrate fragnent at a processing step subsequent to that
shown by Fig. 10. Fig. 12 isa view of the Fig. 11 substrate
fragment at a processing step subsequent to that shown by Fig. 11. 5
Fig. 13 is a viewof the Fig. 12 substrate fragment at a processing
step subsequent to that shown by Fig. 12. Fig. 14 is a view of
the Fig. 13 substrate fragnent at a processing step subsequent to
that shown by Fig. 13. 5Fig. 15 is a diagrammtic sectional view of
an alternate enbodi nent sem conductor substrate fragnent in process

in accordance wit IFI@-”‘I :ﬁﬁaoﬁﬁﬁempﬁf {rBeFiy Y2 Rhh Qe fragment a!::t'ag grc]c@sé fig Step
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by Fig. 16. subseqlidi to it bifoyth 5 Ag’ tic sectional view of another

al ternat e enbodi nt sem conduct’or “substrate fragment in process in
accordance® wi th anh'@sphecs %ﬂ'agr%"mﬁ%ﬁwt@nal ¥R gf angaliesnaie \émehpdihent

the Fig. 18 sudnsitoratetdrisapetrind fragmentii PARESS RGcSbRBNELNME SN &8bedt 8f the
that shown by Fi @ ,18.
Fig. 16 is a view of the Fig. 15 substrate fragment at a processing step
- subsequent to that shown by Fig. 15.
10 Fig. 17 is a view of the Fig. 16 substrate fragment at a processing step
subsequent to that shown by Fig. 16.

Fig. 18 is a diagrammatic sectional view of another alternate embodiment
semiconductor substrate fragment in process in accordance with an aspect of the
invention.

15 Fig. 19 is a view of the Fig. 18 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.

20
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

25 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.

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



Fig. 20 is a diagranmatic sectional view of still another alternate
enbodi ment sem conductor substrate fragnent in process in accordance
with an aspect of the invention. 20 DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS The invention includes nethods of
forming field effect transistor gates, nethods of formng field
effect transistors, and nethods of formng integrated circuitry
conprising a transistor gate array and circuitry peripheral to the
gate 25 array. The discussion proceeds pgimarily with reference to
formng integrated circuitry conprising a transistor gate array and
circuitry peripheral to the gate array, while the artisan wll
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25 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

ne

30 (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



Referring to Fig. 2, masking material 20 has been fornmed over

sem conductive material 11 of substrate 10. Such is depicted as
conprising an 25 innernost pad oxide |ayer 22 (exenplary preferred

t hi ckness range of from 30 Angstrons to 100 Angstrons), a masking

| ayer 24 of different conposition to that of material 22 received
over material 22 (a preferred exenplary thickness range being from 50
Angstrons to 300 Angstrons), and a nasking |ayer 26 formed over and
of different material to that of maskingylayer 24 30 (an exenpl ary
preferred thickness range being from 1,000 Angstrons to 3, 000
Angstrons). Sone or all of masking material 20 m ght be sacrificial,
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recelved inwardly of inner insulative material layer 24. In one preferred

15 implementation, outer insulative material layer 26 is thicker than inner insulative
material layer 24, and in one preferred implementation as shown, contacts inner -
insulative material layer 24. Further in the depicted exemplary embodiment,

- outer insulative material layer 26 is the outermost material of masking material 20 -:
at least at the conclusion of its patterning. Further, layer 24 is preferably thicker

20 than fayer 22 in but one exemplary implementation.

Referring to Fig. 3, array circuitry trenches 28 have been formed through
masking material 20. An exemplary preferred technique 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

25 been removed over masking material 20, although some or all of such might
remain at the conclusion of the Fig. 3 processing where photoﬁthography is
utilized.

Referring to Fig. 4, masking material 20 has been utilized as a mask to
form array circuitry trenches 30 info semiconductive material 11. Accordingly in

30 one preferred embodiment, depicted trenches 28 and 30 are formed using a
single masking step, for example utilizing photolithography. An exemplary



15 inpl ementation, outer insulative material layer 26 is thicker than
inner insulative material layer 24, and in one preferred '

i npl emrentati on as shown, contacts inner insulative material |ayer 24.
Further in the depicted exenplary enbodi ment, outer insulative
material.layer 26 is the outernost material of masking material 20 at
| east at the conclusion of its patterning. Further, layer 24 is
preferably thicker 20 than layer 22 in but one exenplary

i npl enent ati on. Referring to Fig. 8, array circuitry trenches
28 have been forned through rmasking material 20. An exenpl ary
preferred technique includes photolithographic patterning and etch
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process. gate material 34. Fig. 7 also depicts in one implementation fabrication of a
25 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 precl;.lding or reducing formation of
30 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



Referring to Fig. 7, after depositing array gate material 34,
peripheral circuitry trenches 36 have been formed through masking
material 20 and, in the depicted enbodi nent where material 34 is
recei ved thereover, also through array gate material 34. Fig. 7 also
depicts in one inplenmentation fabrication of a 25 grounded gate
trench 37 through masking material 20 within array region 12, for
exanpl e over one or nore 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 |east some field isolation and
hel d at ground or other suitable potential for providing an isolation
function tovagdseRens! e NHalfial t 0 i
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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 cormresponding peripheral
circuitry trenches also formed within array gate material 34. Gate material 40
30  might be the same as or different from materiat 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,



in the depicted exenplary enbodi ment within the correspondi ng
peripheral circuitry trenches also forned within array gate nmateri al
34. Gate material 40 30 m ght be the sane as or different from

mat erial 34, thereby enabling optimzation of conductivity type
and/ or work function of the conductive gate material being forned for
different gates. Further in the depicted exenplary enbodi nent, 10
peripheral circuitry gate material 40 is also utilized in the
fabrication of grounded gates, depositinmgp al so within grounded gate
trenches 37. In the depicted exenplary preferred enbodi nent,
peripheral circuitry gate material 40 is deposited to a thickness to
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enbodi nent, insulative materia conposi
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silicon d|0X|de or Fetre
etched back, followed by deposition of an msu[atlve material Iayer 44 followed by

polishing or other etch back of it. Such thereby, in cne exemplary preferred
embodiment, caps recessed gate materials 34 and 40 within masking material 20
with Insulative material 44. [n one preferred embodiment, insulative material 44
is of common composition to that of inner layer 24 of masking material 20 where

30 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.



11 Referring to Fig. 12 and in but one preferred enbodi nent,
outer layer 26 of masking material 20 has been etched sel ectively
relative . to inner |ayer 24 and to capping insulative material 44
recei ved over recessed gate materials 34 and 40. In one preferred
| mpl enent ati on, an aspect of the invention includes formng gate 5
dielectric material within the trenches, for exanple material 32,
prior to renmoving silicon nitride of the masking material when such
is utilized. Referring to Fig. 13 and in but one preferred
enbodi ment, insulative material 50 preferably of common conposition
to that of inner insulative material |ayer 24 of masking materi al
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preferably being formed within semiconductive material 11 of substrate 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
25 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 literally worded without reading limitations from
other claims, the drawings, or specifications into the claims. By way of example
30 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



enbodi ments. Like nunmerals fromthe first described enbodi nents have
been utilized where appropriate, with differences being indicated
wth the suffix "a" or wwth different nunerals. Fig. 15 depicts
substrate fragnent 10a which includes the form ng of grounded gate
trenches 37a through nmasking material 20 in the 5 array in the sane
masking step in which array circuitry trenches 28 and 30 are forned.
Further by way of exanple only in the depicted enbodi nent, grounded
gate trenches 37a have been formed to exjzend into the trench

i sol ation regions, such as trench isolation region 15. Referring to
Fig. 16, gate dielectric material 32 has been forned, and gate 10
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ideally proceed subsequently . commensurate with or different from

t he above-descri bed enbodi nents as depicted and described relative to
Figs. 8-14 for exanple.



Aspects of the invention al so enconpass a nethod of formng field
effect transistor gates which include form ng masking nmaterial over
sem conductive 20 material of the substrate, and where the substrate
conprises a trench isolation region. Exenplary enbodi nents, by way of
exanpl e only, are those descri bed above. In a conmon nmasking step, a
first trench is fornmed through the masking material and into the

sem conductive material and a second grounded isolation gate trench
is formed through the nasking material onxer the field isolation
region. 25 Such masking step in one preferred inplenentation
conprises photolithography. Further in one inplenentation, the second

She field bo a“tommm"w o Shclitle By, dius a‘ﬁﬁ%’?ﬁ‘ﬁmsﬁt“%
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preferred i WR;' %‘pt aédb%@ﬂuérnethye(?ﬁe&%uﬁc?edngég lso1a?3|$/ ttgeincp?ss 37 and one

photol it hographl C patter erira
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and exposi ng Hogeo%ﬁéeéﬁzgék&gdtt f"grl e n?f'%%t?" %"[1[ é’gl %{%\é‘o't“ﬂ%dﬁ%‘fséted
mat eri al wit I§9P TS @tfosrn@n@tr@omnmheéamrewtw trench 7#n @ate dielectric 71
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formng int e%gg dyiGlL eyl trénc’cé;rr%r S| qgﬁ@ ransistor gate

including firs g5rls Mgl gt Syl £31% a@%{tﬁézﬁ hﬁﬁé’??‘hg
material is fdGPﬁ%'@dm‘Ph g@Yi sotheustmeyer ditierent fadm ey af shibabovet exerrmledy
the substysat %aﬁaormétéﬁ% trp&aeésstr@%a&uaO&héﬁ%&n&eauli nf)ﬁntceéé %@S&ue%h?
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dep05|ted within the tirst. an secon tre
second tr encNEESHPEHE5 Whishniaglude fPrRing dpgskinanmatariahoven semicepductive
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recei ved only (;ut ward HB %’bhﬁ’ :njietf?m?s b&!%eq( &fsé;!aﬂ“pleo gnﬂ/ greqtpngse described
above. [na common masklng 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 field isolation region.

25  Such masking step in one preferred implementation comprises photolithography.

Further in one implementation, the second grounded isclation gate trench might

be fabricated to extend within the field isolation region during the stated common
masking step. |

Subsequently in a commen deposition step, gate material is deposited

30  within the first trench and the second trench. Such common deposition step

preferably at least fills, and more preferably ovetfills, the first and second

trenches with the gate material. In one preferred implementation, at least a



Depositing of the gate material within the first and second trenches
m ght occur in the same deposition step, or mght occur in different
deposition steps. Further, sone of the depositing of the gate
material within the first and second trenches mi ght occur in the sane
deposition step, and another of sone of the 25 depositing of gate
material within the first and second trenches m ght occur in
different deposition steps. Regardl ess and preferably, depositing of
the gate material at least fills, and evean nore preferably overfills,
the first and second trenches with the gate material. Processing is
ot herwi se preferably as described above with respect to the other
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deposi ting thg f 2Yy S8y j.al, formng peripheral circuitry
trenches throu% Stﬁ'}é ms&?%kaniﬁséri al; and deposi ting

peri pheral circui Pt §gERementalions Bn\gspeat f thednyantiop leecainpasses @i rmethod
er*. enc_hesf Wi t !‘dfl”fm:'lhﬁg n‘fﬁédfrhtr’]é@ dSﬁliiJﬂlel @drr_u;rising a traaﬁisfgﬂ%a‘ﬁ@tahggtiﬁélud?ﬁgﬁh&l 1
erein fgrm cjreuitr rencghes expagses .the

ser condudt | vates, 1 BEGABrSohad [sBlaiby Gales JORGHed aPtEtal i fame over
forning a gats@MiFasHuctivei matesipbof v sHbstiate, exsb ded substiate nubnrise trench
Chroul Ly gats ney e P it Bendts it Toiriad Orouth e B nateril and
the array gart]rgo %% g?i Gohduciive g"atgfigfﬂ'é%ﬁef{rﬂ(ﬁft SEEPH granded FRlatieR
gate di el ect 9t trayahes|ae formmelthorughhtbe anaskinggaateriabbeer k. field isolatior.
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seni conduct i VANRPE AL AN ARCONE HaRENST r ay gate material . 5. The
met hod of cl ai m 1Theérstiamdt $esond nesyclods might g forrmed ke shaseméamnmedr at
usi ng a maskigier&it fhes2fef ekathbBYithg 5|je%tr %ﬂerf tﬂ%% | .n%ﬁgggﬁﬂiet%tcﬁes

trenches t_hroug%hg maski ng material 1 n the arra ]
maski ng st ep TEMWAF dAmadewihip e teld jgalatipn iegiepn e reeaived oRtydoutwardly
6. The ne@Phodheséofcl ai m 1 wherein the peripheral circuitry trenches

are forned using BehRstgnd il %Qte ﬁ%riél%i&ﬁﬁ‘?(he%@&’é.}é&é‘&nﬁQFerr‘?cﬁ‘& might
grounded gate trenches through the masking material 1n the array ‘
the same nasRFRY Eks Spmedareption stepe or taccy incdifferept derasitine stepse
f or med. Further, some of the depositing of the gate material within the first and second
trenches might occur in the same deposition step, and another of some of the
25 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 rnaterigl. Processing is otherwise preferably as described

above with respect to the other embodiments.



7. The nethod of claim1l wherein the masking material conprises
silicon dioxide received over silicon nitride. 8. The net hod
of claim1 wherein the depositing of the array gate naterial at | east
fills the array circuitry trenches in_the masking material and the
array circuitry trenches in the sem cohductive nmaterial with the
array gate material. 16 9. The nethod of claim1l wherein the
depositing of the array gate naterugh ﬁégrfllls the array circuitry
trench@g, d qaggguﬂgghgng material a array circuitry trenches in
nduc

t he sem co Ivé material wth the array gate material. 10.
The net hod f c Erh\,\é] rerl n _the d OS'tt' ng of. the peripheral
't cui qd G fosRupS rinfearatng SECYiboFaMATISIEG 3 rtyansistor

circuitry
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per i phmesking r onaterjak r anchewvitiiint hths erdrcandusitéwitrynatrericies i tthe
peri phesmicaidutiive ynaferalmat eri al . 12. The nethod of claim1
conpri si ng aftemdeppsiting etist aaramnj gatiet maibriafhefmhgﬁg)drmmnaal cmé.mafy
depositrenghébdhpaugiplike ahackinguiratygright #ndrat eri al . 13. The

met hod of cdéppesilingeigwripivéchiokirgbtrp! jhbwgrrABTGI PAtthes NtHW pénbheral
array get@tiypdrehichbsabitRin tHe nftel@Rgtrhaterial. 14. The nethod of
claim1 being void of photolithographic patterning of the per| pher al

circuitry gate m&ihathdd I claid 9eRAeréiCformin Ihe]p% tté‘e dTELiPQtry
Qtra

of cl ajrghd th d’éﬁéjtl% tQIHd R t%n%@t&f 5 aftt" @¥ther

gﬁg'?olrln ﬁgﬁ Q%f&)%lﬁﬁ 3 EP@%i'#I' i cj)}eg %@{\ﬁr ah?é %Iﬁb e%cg/ se g;)nductlve
or I try gate

Corpr @Flﬁ@‘gom‘?@at o@ee% e ngﬁéla's?rfemwﬁ %Vﬁéﬁ%ﬁe%rfa%%agsrm%a?wy

circuitry t enc s |n
formn ?/r%% éE?fjr l:% @ng‘ﬁjﬁﬁr‘gf‘aﬁ@?sﬂéﬁe gﬁt"éeﬁw%ﬂaﬁﬁﬂ s
ci rcui l"pt @r%’iraﬁ/(ﬂqtﬁe @@a rray, conprising:

The method of claim 3 wherein forming at least a majority of the
gate dlelectrlc layer comprises thermal oxidation of the exposed
semiconductive material and of the array gate material.

5. The method of claim 1 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.

6. The method of claim 1 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.

7. The method of claim 1 wherein the masking material comprises
silicon dioxide received over silicon nitride.

8. The method of claim 1 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.



form ng masking material over sem conductive material of a substrate;
formng array circuitry trenches through the maski ng material and
into the sem conductive nmaterial; depositing array gate
material within the array C|rCU|try trenches in the masking materi al
and within the array circuitry trenché in the sem conductive

mat eri al ; form ng peripheral circuitry trenches through the
array gate material and through the nasking material; and

depositing geri p‘hﬁé% b & ft&)é”g,af‘%” e%' g'sﬂ %%f%r ! ?ﬂ%@%ate
gt ooy n?? sl e
transi H_ﬁﬁg{igafzg fy dERRSER S Y. hreoﬁf‘rFHa"HﬂER _HARW g& ;ge array gate

sem co ve rraterl al of a substrate t he substrate conpri si ng a
trench i sol a comon_ maski ng step, formn

i 0 ;
first trenchthr ?T”?Héo‘iiré%fk?| 4 WPPER N SiEPgtied HirinoReapioval
mat er i GIFCHREY Q&*ﬁt rﬁqtaﬂ@éaﬁntﬁ olithidhei rerinhreal gHEwitry drenches dogthe
t he meBlaskingdnatarial e themetplal qiglityitoenelkes on;thensemicondudtive
a commbyataEpbwiitil Bie pesipherapesicuitny ggde enataralial within the first
trench and second trench. 19. The nmethod of claim 18
conpri si ng 1br mhige thethed ofdcigimuhdetersial titd depgaiting refntite peripheral
wi t hi ncirbeitty egate irmatatiabroveadillen thar ipegipherat osironitiesttenghssen the
20. Thmaskitgdnaferidlcama tBeviben ghardl hdragpgsirén digeofintthe g8heconductive
nat er i mlatgtial east tHé blesighwal iclrisuittnda3eeaateridgienches with the gate
mat eri al . 21. The nethod of claim 18 wherein the depositing of
the gate meigriathevgefdd %ftclnarﬁ Hr &6m ﬂ?%tﬁ@?@%\ﬂﬁ&%h%%s‘t""atﬁt Fiff of
gate "M Mking materifilaftd PEPRSNAh Phe PeigRerdl WML e rﬂ'g g
material conpriSes silicon dioxide recelved over silico n|tr

23. The metpgd of, glaLIRJB Fubich i Adin UBVd | BY poth itRda 8pM Bakipin o
51

(ne TSk or aphi

|ar!|gaef\€é(;ris(§§ d%%&? %I ithographic patterning of

the gate ma E.rl a'l'hgfr%g{héé Sof c |Cgr'15|1t laemg void of photolithographic patterning

of the peripheral circuitry gate material after its deposition.

15. The method of claim 1 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.

16. The method of claim 1 comprising forming some peripheral
circuitry trenches and some array circuitry trenches in the same masking
step.

17. 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,

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

depositing peripheral circuitry gate material within the peripheral
circuitry trenches within the array gate material and within the masking
material.



25. The nethod of claim 18 wherein depositing the gate nmateri al
covers the masking material with gate material, and conprising
renmoving the gate nmaterial selectively relative to and exposing the
maski ng material effective to |solateT%he gate material within the
first and second trenches. he met hod of claim 18 wherein
t he masking step conprises photolithography. 18 27. A net hod
of formng integrated circuitry conprising a transistor gate array
including first gates and second grounded i sol ati on gates,

comprising: g A OB ?&%#f oRy &fkA g.vgsﬁ F 4880 alsing
oo gt AT eﬁe{ mﬁs i EFaL ot o bt
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gr ound%@q@ﬁ%ﬂsf@ﬁt@&t ggte Heachethgeghrigegaasking enatariali e ¥emtheh&rench
first SRteRspaiaY aides. 28. The nethod of claim 27

conpri si ng iNo@ reatyMdie depositian dtepc slep asiténg rgateamathdas avithini the. first
29. Thieenehrowl secenditerZhconpri sing forning the second trenches
after formng the first trenches. 30. The nethod of claim 27
conpri sing T&r mTe t meeferbndf t ctaiohed 8t ocomnphising hdotmanghthe olsatcoad
regi ongrounded is@lhtiofhgatethedchftoc hathim 3G ec orgdrs ig@atiohntégiohhduring

first wedcomenod rhaskiohesteds. the same tine. 32. The nethod of
claim30 conprising formng the second trenches after formng the
first trenches. The metRB8d &heciBRhNAE Qfh&ieth MY N5 't ”&? the gate
depos'h‘a’ﬂ@n@f aQPééastrfﬂiseEH@klrg‘l hRbsdddnd tres h%@ ?tﬁctﬂ'é ﬁal
occurs in the sanme deposition step. a| m 27

wher ei n the, fdepogid | BoRE§9IBF S/ TRheh 82y |Ieh|’1 n htehe é 6§hn n%fs&co
trenchesQ85HESe il l%etl‘?lrgtn R B n2helS W|tth thde gate m%terlal Yate

22. The method of claim 18 wherein the masking material comprises
silicon dioxide received over silicon nitride.

23. The method of claim 18 comprising removing at least a majority
of the masking material after depositing the gate material.

24. The method of claim 18 being void of photolithographic
patterning of the gate material after its deposition.

25. The method of claim 18 wherein depositing the gate material
covers the masking material with gate material, and comprising removing
the gate material selectively relative to and exposing the masking material
effective to isolate the gate material within the first and second trenches.

26. The method of claim 18 wherein the masking step comprises
photolithography.



35. The nethod of claim 27 wherein sonme of the depositing of gate
material within the first and second trenches occurs in the sane
deposition step, and another sone of the depositing of gate materi al
within the first and second trenches écurs in different deposition
st eps. 36. The nethod of claim27 wherein the depositing of
the gate material at least fills the first and second trenches with

the gate mepriak.me 3darmiR af ciel @i eLinlhn,t
ST R e s T ol Hinaror

trench gate
mhereln t e ter a rlses Sl|| n di oxi r i ved, over
silico hb SRirid nia r]r'p RSP VE H ?”@ir?grq suhgtrate,

ni t
r enovi B? alg © "ﬁ%r'ﬁ‘rnigt eBth'ﬁQI F?l%‘ot'f'ét'em al after depositing
the gate ma ém'ﬂ% rSt treng es THY ofghdheofmasking Mmaesiaig am#pdnm the
phot ol ??%‘@9 V%é‘ﬂ@@ffﬁlﬁﬁrélﬂet‘cﬁét gat@Simaterial after its
deposi ti on.forming seppndrigéoppdpgdseiatigmioate tremehes dhguygsithe myaskieg
gate n@¥adeiial teoverynt ke ntiekichy ispladionalregiars dar etheatssrdarld gnodinded
conpr i Bohfior@aledgande gate material selectively relative to and
exposi ng t hkepesikinggy ate ordtariadffituni the ficstissal ateonhtdrgatieesmt eri al

within the first and second trenches. 42. A nethod of form ng
i nt egrat ed 28r cuThe ynetingd icsicigim 27 abmEisingoRirmiagride fAnd shd addond
peri phiteathte dthtegsdmeatimay,, conpri si ng: f orm ng maski ng

mat eri al over semi conductive material of a substrate, the substrate

conprising 2g.trengd mead b®El&RYIZMcomprising! fBrdit§TRBNs&@d B nches
st ep, éﬁéﬁfd}gn@,l’grfﬁé fréiCitbhEMetr enches through the masking materi al

and into the sem conductive material and form ng a grounded isol ation

gate trenchgd hroggh ntigﬁ]d’ﬂa%lf'cngln'f'@tﬁﬁbﬁ'{pr'ié?ﬁg ftopl%l é‘?ﬂghsécsoq{d?‘ttlle%hes
regi Ontq W|th||?1théqhe En &P TR ERP ng arra

mat er array circui ry trenches |n the maski ng materlal
ithin th h t h d

and i {01 Lo oF 1%8%;3&?3%% CBMGSIBA T TINH (el Fetepiath second
i sol atté Pge?ﬁr‘?‘t € SameH& depositing the array gate material,

form ng perjpher CI I‘CUI t ri trenches through the nasking mat er i al ;
and d@gosu & kR 30 GP PR iiRE fonming ithe SRaaIch tianches
peri phattar ferimiag ft"!eyf'f*"rtetrﬁ@ﬂébew thin the masking material .

33. The method of claim 27 wherein the depositing of gate material
within the first and second trenches occurs in the same deposition step.

34. The method of claim 27 wherein the depositing of gate material
within the first and second trenches occurs in different deposition steps.

35. The method of claim 27 wherein some of the depositing of gate
material within the first and second trenches occurs in the same deposition
step, and another some of the depositing of gate material within the first and
second trenches occurs in different deposition steps.

36. The method of claim 27 wherein the depositing of the gate
material at least fills the first and second trenches with the gate material.

37. The method of claim 27 wherein the depositing of the gate
material overfills the first and second trenches with the gate material.

38. The method of claim 27 wherein the masking material comprises
silicon dioxide received over silicon nitride.
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39. The method of claim 27 comprising removing at least a majority
of the masking material after depositing the gate material.

40. The method of claim 27 being void of photolithographic
patterning of the gate material after its deposition.

41. The method of claim 27 wherein depositing the gate material
covers the masking material with gate material, and comprising removing
the gate material selectively relative to and exposing the masking material
effective to isolate the gate material within the first and second trenches.

42. 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,
the substrate comprising a trench isolation region;

in a common masking step, forming array circuitry trenches through
the masking material and into the semiconductive material and forming a
grounded isolation gate trench through the masking material into the trench
isolation region;

in a common deposition step, depositing array gate material within the
array circuitry trenches in the masking material, within the array circuitry
trenches in the semiconductive material, and within the grounded isolation
gate trench within the trench isolate region;

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.



