DESCRI PTI ON METHOD OF FORM NG FI ELD EFFECT TRANSI STORS AND METHODS OF
FORM NG 5 | NTEGRATED CI RCUI TY COVWPRI SI NG A TRANSI STOR GATE ARRAY AND

Cl RCU TY PERI PHERAL TO THE GATE ARRAY 10 TECHNI CAL FI ELD Thi s
invention relates to fabrication of field effect transistors and
conponents thereof. 15 BACKGROUND ART Field effect transistors

are common devices utilized in integrated circuitry, for exarriple In
logic circuitry, nmenory circuitry and control circuitry for nenory
circuitry. Such devices typically conprise a pair of source/drain
regi ons 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
t he source/drain regions through the | region. By way of
exanpl e only, the conductive materi a% gate m ght be. forned
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sem conductor-on-insul ator material. Wen formed within trenches or
ot her openiggs I n serniconductive material, sone of such are referred
to as recessed_access devices. Here, nmasking material is provided
over the seni cOREMEEALEER orial of the substrate and patterned to
formgate |ine 30 thhieievgationvigietes tv febrisation oG lisidheffect twintibtors pad cprappoées SO
formed, the matkienig naterial is renoved, and then a gate dielectric
is formed within the trench openings, for exanple by thermnal
oxi dation at expegefogmemiagpnductive material within the trench. Gate
material is then d | : Lil the trenches.. The gate
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unaccept abl e devi.ce confi guration and pertormance

25 semiconductive rhaterial, and for example whether within bulk monocrystalline

substrate material or within semiconductoron-insulator material.  When formed
within trenches or ofher openings In semiconductive material, some of such are
refesred to as recessed access devices. Here, masking material s i:arovided over
the semiconductive material of the subsirate and patterned to form gate line
30 trenches within the substrate. With the trenches so formed, the masking material
is removed, and then a gaie dieleciric is fonmed 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
recelved outwardly of the trenches is then patterned, typically using
35 photolithography and etch, o form deslred gate outlines over the trenches within
" which the gate material is also received.



While the invention was notivated in addressing the above identified
Issues, it is in no way so limted. The invention is only limted by
the 10 acconpanying clains as literally worded, w thout
interpretative or other Iimting reference to the specification, and
i n accordance with the doctrine of equival ents. SUMVARY The invention
I ncl udes nethods of formng field effect transistors, nethods 15 of
formng field effect transistor gates, nethod's of formng integrated
circuitry conprising a transistor gate array and circuitry peripheral
to the gate array, and nethods of form ng integrated circuitry
conprising a transistor gate array including first gates and second
grounded isolation gates. In one inplenentation, a nethod of formng
a field effect traWgisdligr thenghtdd@steliAr PAtRENIRAFHARI tHEB LS Mes2/PVBE
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S
SUMMARY

The invention includes methods of forming field effect transistors, methods
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 materlal. 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

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



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 circuitry trenches in the
maski ng material and within the array cigcuitry trenches in the

sem conductive material. After depositing the array gate material,
peripheral circuitry trenches are 10 fornmed through the nmasking
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trenches are {4 BRGing'material,
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 french 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 isolation gate tfench 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 secand trench.
In one implementation, a method of forming integrated circuitry comprising
30 a transistor gate array including 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



t hrough the maskind material and into the sem conductive material for
the first gates. Second grounded isolation gate trenches are forned
t hrough the masking naterial over the trench isolation regions. Gate
material is deposited within the first and second trenches. 5O her
aspects and i nplenentati ons are contenpl ated. BRI EF DESCRI PTI ON OF
THE DRAW NGS Preferred enbodi nents of the invention are
descri bed below with reference to the foll ow ng acconpanyi ng
drawings. 10Fig. 1 is a diagrammatic sectional view of a

sem conductor substrate fragnment in procgss in accordance with an
aspect of the invention. Fig. 2is aviewof the Fig. 1
substrate fragnent at a processing step subsequent to that shown by

Fig 1. through thd-h@iskiRg rfatétia¥ heaVirdd tﬁehénﬂ&du&.véuh&&ﬁaiff& the firs}

fragnent at a cessi 5 subs ent to t .
Fig. 4 1s a w%a\r/tvgsof etcﬁ'qgﬁ%hﬁg S, W%ﬁﬁrﬁ? dghrﬁﬁﬂ:é‘?s‘?a%bmg
st ep subsequernaiegaltwgr th§HEmﬁh ipplagipy feg?,ms Gate mafzirigl isBlepgsited witbiy tbé
the Fig. 4 submétanbeetdnagreniesat a proceSS| ng step subsequent to that

shown by Fig. 4. ZBEHegaﬁ?ecksan%u%k;E eﬁg‘g '°’§3rﬁ5\,\ﬁ‘g}5 strate f ragnment

at a pr oce55| ng step subSequent Fi g.
7 1is aviewof the Fig. 6 substrate fragnent at a processi ng step

subsequent t o BRIEF DESGRIRTION OF THE BRAWINGS Fig. 8 is a view of
the Fig. 7 substrapefdrbagnBitimsnts o@ﬂﬁ"rﬂ&ﬂiﬁﬁbr@geﬁﬁlﬁa b%@wsfuh%é}u%ekotw
that shown by fﬁloﬂngccompanymg dfeghgs® 1S @ view of the "Fig.

substrate Id' agnent progcessi ngtlste subsequent to that shown

Fig 8. Fig. FEO .Lé sclﬂgéwa ¢ fectipng). vVigy soaﬁse?fatcenqw%r%hﬁvaa% a
processi ng st dpumebtinguenss ingetérdanceivdiivaniappdit gf 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. & is a view of the Fig. 4 subsirate 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 shoewn by Flg. 8.
Fig. 8 is a view of the Fig. 7 subsirate fragment at a processing step
25 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. 8 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.



30Fig. 11 is a viewof the Fig. 10 substrate fragnment at a processing
step subsequent to that shown by Fig. 10 Fig. 12 isa view of
the Fig. 11 substrate fragnent at a processing step subsequent to
that shown by Fig. 11 5 Fig. 13 is a view of the Fig. 12
substrate fragnent at a processing step subsequent to that shown by
Fig. 12. Fig. 14 is a view of the Pig, 13 substrate fragnent
at a processing step subsequent to that shown by Fig. 13. 5Fig. 15 is
a diagrammatic sectional view of an alternate enbodi nent

sem conductor substrate fragnment in procgss in accordance with an
aspect of the invention. Fig. 16 is a view of the Fig. 15
substrate fragnent at a processing step . subsequent to that shown by

Fig. 15. 10Fig. 17Fig 13 uylaemewfoftﬁeeﬂﬁlgasnl&tralébﬁg?@neaié%%ﬂéeé bt
processing stegjbg,b{g_@g gqﬂétskgwﬁm?pﬁgskpm by Fig. 16. m@ eg

Is a diagrammatic t1ona anot her al ternate enbodi rrent
seni conduct or  subsfiat'd # Paiemeef therFipr breubstrate fragoentiane eradesdingistep
aspect of the subve:mehmthét&ﬁb\gnbslﬁiglﬁa view of the Fig. 18 substrate

fragment atg pr ocef:@ n@ Et&pdr?qréﬂﬁﬂﬁﬁc%&‘&%gél"%% ha Sho*%@?%a?f%%dﬁé‘?r@

Fig. 20 is a diagranmtic onal” vi ew
eMbodi ment serﬁe ?ﬂTHE?tBTS‘?ﬁE@?f’aﬁ'@eﬂ'tﬁfagﬁ‘i’é‘ﬁﬁs i ﬁccmrdmvesylth AN aspant dithe e

wi t h an aspectim@htibhe i nventi on.
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
semicont_iuctor substrate fragment in process in accordance with an aépect of the
invention,

15 Fig. 19 is a view of the Fig. 18 substrate fragment at'a precessing 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 EMBQDIMENTS
The invention includes methods of forming field effect transistor gates,

methods of forming field effect transistors, and methods of forming integrated
cireuitry comprising a transistor gate array and circuitry peripheral to the gate

25 array. The discussion proceeds primarily with reference to forming integrated
circultry 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 theresf.

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



20 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The

i nvention includes nethods of formng field effect transistor gates,
nmet hods 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 di scussion proceeds primarily
with reference to formng integrated circuitry conprising a
transistor gate array and circuitry peripheral to the gate array,
while the artisan will appreciate aspects of the invention apply to
formng a single field effect transistorgas well as to nmultiple field
effect transistors, and one or nore field effect transistor gates
thereof. 30Referring initially to Fig. 1, a sem conductor substrate
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fabricated rel atJ ve senl con uct'j ve Sl]f%strate mat'er r?ca%% i &
Referring to FFY! D"f"'cm'ibﬁ iggasiahit- 20 has been forrred over

Referring to th 2, masking material 20 has been formed over
semiconductive material 11 of substrate 10. Such is depicted as comprising an

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 difierent material to that of masking layer 24

80  (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



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 Angstronms 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 masking |ayer 26 fornmed over and
of different material to that of masking | ayer 24 30 (an exenpl ary
preferred thickness range being from 1, 000 Angstrons to 3, 000
Angstrons). Sone or all of masking nmaterfal 20 m ght be sacrificial,
thereby being ultimately renoved fromthe substrate.- Accordi ngly,
sone portions or all of 7 masking material 20 m ght be any of
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preferably t .h'oﬁ*%? thsulative material-layer 26 is the outermost material of masking material 20 -
at least at the conclusion of its paiterning. Further, layer 24 is preferably thicker

20  than layer 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 photoﬁthograpl:ny 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

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



20 than layer 22 in but one exenplary inplenentation.

Referring to Fig. 3, array circuitry trenches 28 have been forned

t hrough masking material 20. An exenplary preferred technique

i ncl udes photolithographic patterning and etch using one or nore
phot oresi st or other layers (not shown). Fig. 3 depicts such

phot oresi st or other |ayers as having 25 been renoved over masking
mat eri al 20, although sone or all of such mght 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 formarray circuitry trenches 30 into sem conductive
material 11. Accordingly in 30 one preferred enbodi nent depicted
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20 compounds but are not preferred at this point in the process.

“Referring to Fig. 7, afier depositing array gate material 34, peripheral
circuitry trenches 36 have been formed through masking material 20 and, in the
depicted embodiment where material 34 is received thereover, also through array
gate material 34. Fig. 7 also depicis in one implementation fabrication of a

26 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 precli.:ding or reducing formation of

30 parasitic field effect transistor current flow beneath or around field isolation
regions. [f 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 sone field isolation and
hel d at ground or other suitable potential for providing an isolation
function towards precluding or reducing formati on of 30parasitic
field effect tétarrrémsﬁd)rntsurré@ﬁtar b QumReR@Rits Qhataliguid Jnhfélr q"eldltren h
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preferred enbodi rreF? V\c/ﬂerelﬁ_ g, renc e array and
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Refemng to Fig. 9, peripheral crrcurtry 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 material 34, thereby enabling optimization
of conduciivity 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, depositing also within grounded gate
trenches 37. In the depicted exenplary pipeferred enmbodi ment,
peripheral circuitry gate material 40 is deposited to a thickness to
at least fill, and preferably overfill, peripheral circuitry 5
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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. [n one preferred embodiment, insulative material 44
is of common compaosition 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.



Referring to Fig. 12 and in but one preferred enbodi nent, outer |ayer
26 of masking material 20 has been etched selectively relative to

i nner layer 24 and to capping insulative material 44 received over
recessed gate materials 34 and 40. In one preferred inplenentation,
an aspect of the invention includes form ng gate 5 dielectric
material within the trenches, for exanple material 32, prior to
removing silicon nitride of the masking material when such is
utilized. Referring to Fig. 13 and in but one preferred
enbodi ment, insulative material 50 prefefqably of conmon conposition
to that of inner insulative material |ayer 24 of masking material 20
has been deposited over substrate 10 as shown. 10 Referring to Fig.
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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




Referring to Fig. 16, gate djelectric material 32 has been forned,
and gate 10 material 34a has been deposited to within grounded gate
trench 37a. Referring to Fig. 17, subsequent processing has
occurred to a point of fabrication of anisotropically etched

i nsul ative sidewal|l spacers 52 and source/drain regions 56.
Processing, materials, etc. are otherw se. preferably as provided
above in the first descri bed enbodi nents of Figs. 1-14. 15Further by
way of exanple only, another exenplary enbodi ment processing with
respect to a substrate fragnent 10b is described with reference to
Figs. 18 and 19. Like nunerals fromthe first and second descri bed
enbodi nents have been utilized where appropriate, with differences.
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mat eri al sezsPr ocess] %g{ c‘glﬁ’f%s o"fbﬁ%'?wag%at? 8’8%!3 ”9%33%%'8%‘8’“ ?@’
comensur at e #FRISitER. and fianesbsequsnt pateraing wé mpskiog |rm§ehaéﬁwl)@n¢r@ﬁtes
22 depi ct ]fzd ﬁnﬁtaﬁas B4 b:eﬁ:rrruetba,amwef éx@rripledénly, %T&Aadé?@?@qmﬁ&f a7b and
pects of t of far i e
ef fect transi E?Jgﬁgleg&]iepgl%vﬁ érgmﬁ%?r%‘q%?%ﬁor mcr(fo syklsomen?rﬁttgtrgl elnpo?fglr
seni conduct i vé’r%ryrrﬁ?'é?h?élm@'i‘t '?ﬂhéor@a@)sopme@suramwm&r@aﬂmo% theserran e
conpri ses 3@ t ciendly tresohed. | Bubse@@indrocdesRtoakocelrPRE bXails anBygmr)y Of
exanpl e onl ¥, ogEed IS iR SEsLS i AR Aed A FBTIRGAASKI NG ST ep,” a

first trench is t hrough t he nas i ng mater into the
sem conductive material and a second grounded isolation gate trench
is formed through the masking material over the field |solat|on
regi on. .



25 Such masking step in one preferred inplenentati on conprises

phot ol i t hography. Further in one inplenmentation, the second grounded
I sol ation gate trench mght be fabricated to extend within the field
i solation region during the stated common naski ng step. Subsequently
in a comon deposition step, gate material is deposited 30 within the
first trench and the second trench. Such conmon deposition step
preferably at least fills, and nore preferably overfills, the first

and second trenches with the gate nmaterial. In one preferred
i npl ementation, at least a 14 majority1ef the masking material is
renoved after depositing the gate material. In one preferred

I npl ement ati on, the process is void of any photolithographic

Pl oront at | Ot B et & B0t pehal e o A8 A brpcessing

i mp i ORy; vers ski
material wit h%tat : lr[:'rg‘?tefrai al ,U%%{ﬁ% S@H%ﬂgﬁg‘é‘esgk‘? GHIREYS E@H’p”?hesﬁg‘%’e'
renovi ng the e isEmRadiments Bate heanutliggdhwhieie anprennigtee s Siffieeroes
the masking mtetni inbicathd avithi the dutfixi 'sObAWEN IdiRr@AtRHEIE iKY, 2 &dHids
the first d &% L.opl ntation, an ..
aspect of ?ﬁhe i nvgﬂﬁ? Lo"?’%ﬁ?%ﬁ%‘é‘{%???%ﬁ%ﬁ‘* gg@r} %r H‘fa&% YR PRphing
circuitry conpfaPsTargrate fieaniebusatipn gheay gineniing Hendias iy thei depicteherges es
and secgnd gr ceditad E;té@iuémmgw@smomw e MRhIRHoh aderiched 87 NBRA GVET
sem conduct i VeefBeRal @bui r substrate conprises
trench isol at fop Fenio gﬂ’ Eﬁiﬁbeﬁ:ﬁgg%%gg%%?c% 't Rr'oug anﬁ’gskfng
maski ng mat er i*aF 3AY 9P YatER) {UnieroRiRdcherraverat Herantter spothprempsling
gat es. Sec@nd hgs basnrleehdustedahioogh geaskiing mewariabR0 andg tHeoprawidudhhagiigied he

maski ng mat er igale Mx@Fialt A forinGArbtHed PLaHeR ci}&itﬁ%rﬁﬂgtﬂ Bath '&f‘el%?r?coﬂd
grounded isol ati Qerg%%:ﬁgd fG]at e r’rﬁ%grl al g deposj ted within ihe first
and second trenches: “The TSR HPE B dN? PROYEIISSCTReg ProgsesesdrlRiive at
the sane ti met®tgdiioticanaietialfabrisstiord.o Subseampitly, @it eterabT® has been
?f t Ie(rj t heI ot haeposited waRh ondl be Slecdafe orldiﬁ&émtfropﬁ‘?rfnggﬁéjﬁWvE%mebQ@
I e 1 SO .@t | eI’ ﬁ.glté?igg OI‘PrI’ e? out war t reor.
Deposi ting of 8'EE'the gat e nater ?gaﬁ%_in\\é/i %lﬁ% %%%m;fs |ergﬁ'&n&%@%‘iﬁd’%@é‘ﬁﬁ%’es
m ght occur i APTMER4HNE Wikhodi differents frem, ther abgugiteserthedr embodihérite rasnt
gnht o : AT
deposi tion st dpsctedFand Hescrib@dramtiod to Figs. deadsi dxangle0f the gate
material Wi thin thepbi Sk ndueHae Ao hERGRES 4T Whings el G821
deposition st £p .ang anot her p%msorre 5?1 c’?ﬁ%‘% am“gt%d %F%rmmg %EFd E%mt
: " transistor gates which include forming masking material over semiconductive
20 material of the substrate, and where the substrate comprises a trench isolation
region. Exemplary embodiments, by way of example only, are those described
above. [na common masking step, a first trench is formed through the masking
material and into the semiconductive material and a second g}ounded isolation
gate trench is formed through the masking material over the field isolation region.
256 Such masking step in one preferred implementation comprises photolithography.
Further in one implementation, the second grounded isolation gate irench might
be fabricated to extend within the field isolation region during the stated COmMMOon
masking step.
Subsequently in a common 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 overfills, the first and second

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



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 even nore
preferably overfills, the first and second trenches with the gate
material. Processing is otherwi se preferably as descri bed above with
respect to the other enbodinents. 15 What is clainmed is: 1. A nmethod
of formng a field effect transistor, conprising: form ng masking

mat eri al over sem conductive material of a substrate; formng a
trench through the masking material andt#nto the sem conductive

mat eri al ; formng gate dielectric material within the trench

i n the sem conductive material; depositing gate nmateri al

Wi thin the tremajirity of theenaskisg mrmamémaledamdr audobihﬁg {Héﬂgaw @8ehal Th

the sem conducipkVgre fgﬁr%@r len%ﬁ trokhﬂ'neggoges%l &g e ﬁlﬂfgg SP{Pﬁh%qraphlc

recessing the gate nater| anar
recei ved wit hi rﬁg'gt?féh% ﬁaﬁeri“?tﬁ@a'%k |tngemﬂem dl‘ ongtmplsmentation, the

out er nost sur faatemgipdainamndeposihgl ﬁiveisythaerrasmg rierial QB @ateﬂm&i&ﬁal and
maski ng matser iyl prodbsk fuphdp éwlleQég gt H? 5&% rﬁgﬁ la[ se!etchvely II'eJal}le to

met hod of cl ai mdl v\/nerelfp5 e 05|t| n
least fills tRBIEFRIEN 9hihe masting givede isg fﬂ?eﬂaﬁﬁ* eyaterialjwithirhe
sem conduct i véhenfirsteandsiecyrid thentess. gat e material . 3. The net hod

of claim 1 wherei nlntcﬁ@ quﬂa%ht%ﬁ&'g aﬁ sﬁ&?oﬂﬁéﬁ o%hérﬁ:tnm%é/&%g' {Tlxe?hc}dge

trench in the Fﬁ pate q trenc con

material with émﬁ'gt g %%4 pEguty comp”s'“gf a ‘fﬂ'?—f'% SR8 FHRY dnclydiRo first
conpri si nd0r e @BieE rRjdagechrch grounderhjsolafion, galks.t IMasking kihalgriarts dminadl oaét er
dep83| ]E | nﬁ : heegRbRIUTEYE icldrial of a subs’éateﬂé%d NRE @Qs?étecéﬂﬂ?%%s QS;‘:dthg
void o oto r erial after Its
deposi ti gn ol &%}L P?{t }t]rgaa‘efs ga&g’ 53%% t@;ﬁgﬁﬁégﬁ waptie meirgek
gate materi al M semigRndyelive] mgferid ferrthe firshioales Hiecgad erawadest iselbtionand
conpri si ng r egatei trgichdrcagaformethtnedighl thé eltlihg Viateridl @vat !hIéQ'etuoisélQl%n
exposi ng 1B FRlAsIYdr R SEdols Q%Jn%s@ o dabR 2bSid hesdlal & q”;%t e['

vmthlnthetreq at he ot
semi conduct i v¥! Wﬁttllerfr‘étl and second trenches
The first and second trenches might be formed at the same time or at

different times, for example either before or after the other. The second trenches
might be formed within the field isclation regions or received only outwardly
20 thereof.

Depositing of the gaté material within the first and second trenches might
oceur in the same deposition step, or might occur in different deposition steps. -
Further, some of the depositing of the gate material within the first and second
frenches 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 accur 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 material. Processing is otherwise preferably as described
above with respect to the other embodiments. '



16 7. A nethod of formng integrated circuitry conprising a
transi stor gate array and circuitry peripheral to the gate array,

conpri si ng: form ng nmasking material over sem conductive materi al
of a substrate; formng array circuitry trenches through the masking
material and into the sem conductive materi al ; depositing
array gate naterial within the array circuitry trenches in the
naskinﬂxﬁgierl Mﬁthln the array circuitry trenches in the

sem co after depositing the array gate

material, form ng per| pher al circuitry trenches through the nmasking
mat eri al ; deposi ti ng% peripheral circuitry giate material wthin
the peri pheral cﬁrf@&ﬂ?% of TeHEHYS avfi /e %ff?%tr#%kﬁ A GRINBFISHG:

the array ciQuEuing naskéng Heataseaigyerosemicardwelive maleriel oftapubsiiate;
further confeingingg fortienghgribieueghl dhee maskitties matesiagh antk intoki Hp
mat er i senigonbectiveayaierialhe sane nasking step in which the array
circuitry t femeingsgate diadeobil; mdterigh evittdadhgatrenthandhessdmicunductive
f or med matiedidiy ench i sol ation material received within the substrate
sem conduct depoBHimy igalte material Withih teé heshe ih ehei maskiigEaiateidl and
Ci I CUi WiphiAOTHY | tB&Meh aint G SESInPE0 FMl &iAS MmaNtarnsl evee UiHe YyaRer HirNeERc

t o thengade®izdy ray, conprising: form ng nmasking material over

seni conduct & dBhE" Ak fhté ﬁi&%%hra@tf‘o IﬂQ\Fé“ 29 ﬁéb’ ShifdFHid<tY surface
”e”Ch? céu%ﬂ“%?tﬁ StHERS rmt B d FhadRth Stﬁl%f' buY&rmost
mat e atce %O&'E il n(gt a%¥o§§‘ttl’:fe r?d'H H\% emg ér‘wl and

CII’CUItI’y E dgater a an

C|rCU|trytren |nctehe semgon tive material; after

deposi ting rlal erlph raI . II‘CUI
trenches th@? %nﬁ ”ﬁé&lﬁﬁ:ﬁ n% R ttl.'i’ E elf ﬂ{q,agate
ci rcui 2llapst fi PRCH fig tE@rWBﬁEW& trEt @mﬁ HeoheReh in the
Wi t hi nS?HEC%QHPHEje maatgrial| with the gatgemadeiidheral circuitry trenches
bei ng forned usi a masking step, and further conprising form ng
grounded gaBe trE%@hé@e&hmdoﬁh claen mhskihegeimtide slepasiting af r the i gate
t he samateniskioueréitlepthen tidriath in Hbepordgitieg ahaténisluandy the dremds iarthe
f or redgetntieogdoatide dngtereaitwighdhesgdtei mgténahed into trench isolation
material received within the substrate sem conductive material.

4. The method of claim 1 comprising removing at least a majority of

the masking material after depositing the gate material.

5. The method of claim 1 being void of photolithographic patterning
of the gate material after its deposition.

6. The method of claim 1 wherein depositing the gate material
covers the masking material with the gate material, and comprising
removing the gate material selectively relative to and exposing the masking
material effective to isolate the gate material within the trench in the
masking material and the trench in the semiconductive material.



17 9. A nethod of formng a field effect transistor,

conpri si ng: form ng masking material over sem conductive
material of a substrate, the masking material having a thickness
expanse over the sem conductive nat er| al ; formng a trench

t hrough the masking material and into Bhe seni conductive materi al ;
form ng gate diel ectric mat eri al W|th|n t he trench in the
sem conduct i,ve s itin ate.material. wthi

trench tﬁe na éﬁﬂ’a frf ImI ﬁ?tr‘? CPF@FI&?”W]”?W@ a {}a}ngzestor
seni corgtﬂ?‘ét"‘W%y r‘?'é‘[‘g BP”PH@ %&Oe 'bﬁ gPLe AN, (RRRPYIEING:

recessi ng tﬁ%"@%ﬂge"}?a‘:t g anatesial rSEBIRUIHL Ve Matgda! & &npy pgtrate;
conpl et el y RIBYY BRE@Y FERLKTY HakdesadiPHE nteemaikingnakrfiali and into
ever ywhee sarsicondagtiviet Wiaketig trench within the thi ckness expanse of
t he maski ngdepositing agray gate yoatarilovithiay theariayecgeniteo idnshiesein the
mat er i ahasking whiatkrighe amé@nchithis ftbenediragndcirouniting teenckoes driai nthe
r egi onsemiconducli@e rmbheemai; hod of claim 9 conprising renoving at

| east a maj afterydopositi;gmiiséi ayayayate ahatddal fohmingcesspharal ditcuiry
et hod tefndryygnitre ughf ihed therdkieg tmaterns} stor, conprising: formng

maski ng mat gepalsitiver peApheeadwitdMayRiRE %al@fnaﬁl SHRAT 3RE; Pﬁe@ﬁiﬁé?gl
a ”en%ﬂchm?lﬂﬂihdi{'@sm h 18e MESKINd nadriaNt 0 the sem conductive
material; the arrh ranagt fr‘én@h‘élseﬁéfdgcfgﬁ'ﬁéﬂ'@é &gﬂt éhmrasw%{ft PAEC%

in thegsq FO ded, QLRI froBGE ¢ &Rl

Lhe el % %wmﬁg sl il ﬁﬁut i
exposi Lhih %tdhgty'g gae'e r? E‘ago'f@f‘ {:ég?ﬁ%dﬁe qr{;:@
et erléﬁ%la iR Majerialh teraiy G paoital L8Rt A LG

gate materi ou of t sem conductive materi al ;
ani sot rop| cgt |y ét 0% 'Pu t‘?f]?qrﬁé‘ﬂﬂa'tritgﬁrﬁ‘ﬁfje?ﬁrﬁq"t'Eyo COPIRAISIAGUR df R gistor

si dewaBP!® FaERY §”§v‘éf°'ﬂ‘ﬁé’ RedeRaralstoothe gatear@ymeesRasingut war d of

t he seni confRIMiNgeM@gkarg matesial over semiconductive material of a substrate;
forming array clrcmtry 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;

depositing peripheral circuitry gate material within the peripheral
circuitry trenches within the masking material;

the peripheral circuitry trenches being 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, the grounded gate trenches being formed into
trench isolation material received within the substrate semiconductive
material.



form ng source/drain regions. 12. The method of claim 11
conprising formng the gate material to conprise higher electrically
conductive material received over |ower electrically conductive
material, said exposing of sidewalls of the gate material only being
of si dewal | s of the higher electricallly conductive material. 18

13. The method of claim1l conprising formng the gate material to
conprise higher electri aII conducti ve |aI recei ved oyer | ower
el ectricall 'cong‘u'@fa}tk} I?étf mélng at{i' 'daﬂﬁaﬁi rERBIPICUPPRSHNET dewal |
spacer s, bei MY MOGERVAY ntRsiall 9 eiopemigondytive aalerial ol 3 pubstrate,
conducti§emagking anaterial having atihéckpe v @xpRNeEaPHEN $hahee @i ¢prdiective
ani sot Modietiall y et ched sidewal | spacers are not forned over sidewalls
of the | oweforniag r Bcarégciotbitetghe that enasking materisgs. artk hefohothe
of cl aisenlitowdectiva mhakeréaiposi ng conpri ses renoving only sone of the
maski ng mat évrnaing gate diel&6triclheateetahodtioh thleairendh intteeesemidmnductive
renovi mgatiesisdf an outer |ayer of one conposition selectively relative
to an i meddapekitimfigaeenhatarigr withyethefirshdi ef R RaBRY harerifal and

t he ongyithin the ttdnc higy 1RéE hesimpEo fd @t Ima R4l SvBe GRPRIANE Hi8ectric
gat e @l Sarad W|th |nsul ating material prior to said exposing.

18. The rret ﬂﬂlé“g]a7tecﬁ{83 r%m hayai 8q sfer sﬁ%ﬁﬁabe%

et ched og HoREs et R bR ﬁﬁ ; ﬁma Bl {}éb\rgr?é?g
rlrgt e-rrlh & lﬁ’lén eI ec Icg‘l thlcknézss oy steh & masklé;n
over Eitﬁ?' ﬁ@ﬁ e?%rgxzﬂ IR S STl V%omﬁé%”%'am‘?g; whic
etched forned over sidewalls of the higher

el ectricall %H@u%‘?‘t”\f’(? regions. cappi ng the gate material

wi th insul ating materl al prior to said exposing; and form ng
the ani sot r 88 caf N§ BEEME of iClifa 0 CRpREEIRI 9BIOWNAAtdPRSt afmajrity of

i nsul athegnagliagi mpterial after tve repessi@Ghod of claim 11 wherein the
ani sotropically etched sidewall spacers are forned outward of a
portion of fhe nAgkethpdmafdpiraing a field effect transistor, comprising:
forming masking material over semiconductive material of a substrate;
forming a trench through the masking material and into the
semiconductive material;
forming gate dielectric material within the trench in the semiconductive
material,
providing gate material within the trench in the masking material and
within the trench in the semiconductive material over the gate dielectric
material,
exposing sidewalls of the gate material outward of the semiconductive
material;
forming insulative material over the sidewalls of the gate material
outward of the semiconductive materiali;
anisotropically etching the insulative material to form insulative
sidewall spacers over the sidewalls of the gate material outward of the
semiconductive material; and
forming source/drain regions.

12. The method of claim 11 comprising forming the gate material to
comprise higher electrically conductive material received over lower
electrically conductive material, said exposing of sidewalls of the gate
material only being of sidewalls of the higher electrically conductive
material.



21. The nethod of claim 11 wherein the anisotropically etched

si dewal | spacers are fornmed outward of a portion of the nmasking
material that remains as part of a finished construction of
integrated circuitry incorporating the field effect transistor.

22. The method of claim 11 wherein thé8anisotropically etched

si dewal | spacers are forned outward of an |nsulat|ng | ayer received
eIevatlonaII at % t he ﬁe @#Ctl e material

23. A .
met hod of fa g methg r’gpggnq:(g?]rﬂ‘p gate material to
provi ducﬁ’é”%ré%% Bl alelgft {'ﬁ? YarfP NG | MAtSHRhal8FGIVEd a0YeEnlawer
i n seniStefdisal |Yv6°ﬂﬁ¥'€w%|maf€?féa| tBpeRRisRg apitallyatehed| sidgmst H§Pﬁ|§er9
opposi M¢ig dewsrHso vt Sisheav alfs Pﬁgﬁ%éﬂﬂ&@fnalﬁﬁtnoellmp@ﬂluatwe materia
provi ding gate dielectric over the gate nmaterial that is within the
seni conduct ildle mather imethod of claimnildg winendimt ihve amiseticalicaler etdeed
si dewalsidewallt bpagatse aret ot alorogdvarkrofsiddwalenotdhdutdwee electrically
mat er i @lonductive mabedak.ropi cally etching the insulative material to
forminsul ative sidewal |l spacers over the sidewalls of the gate
material outwar dTek trAeised ePnalhi Ve1 MR ienh ; tRed efxgbglrﬂﬁ comprises

sour cefr8rRiviing &HIP D me of the 4skilenfgERad of claim 23 conprising
cappi ng the gate materl al with | ns ating material prior to said

et chi ng. t Bpck Cha' WheteiOTR r@r the
an sot éﬁ%'fxns BQHB re?gf%r e g oo
ani sotﬁrﬁ) %c%%%y et F'fg&eg} 83 S't 'ié ri'htg'% %‘r med outward of an

i nsul ating layer_received eI tio the senm conduct i ve
material o 17 The methad,of clairg oi %g“ Bl &elbing (g e material
conpri M'%'%%'?Hﬂgl@?@r‘%‘a@@% ¢ &8 PH¥li try peripheral to the
gate array, corrprl sing: form n? maski ng material over sem conductive
material of 18 sub8¢r B&dhod of claiph 17 coMmprigiaekiorgiadephe rariaptigpically
array etehed tsrq/ewaﬁrﬁﬂ%@rs neughdenalisesiineginmtainaimatafialnt o the
sem conductive material and formng a first peripheral circuitry
trench throd§h tThbemaskhiod ofredaim dH;comprising:
forming the gate material to comprise higher electrically conductive
material received over lower electrically conductive material, the
anisotropically etched sidewall spacers being formed over sidewalls of the
higher electrically conductive material;
capping the gate material with insulating material prior to said
exposing; and
forming the anisotropically eiched sidewall spacers over sidewalls of
the insulating material.

20. The method of claim 11 wherein the anisotropically etched
sidewall spacers are formed outward of a portion of the masking material.

21. The method of claim 11 wherein the anisotropically etched
sidewall spacers are formed outward of a portion of the masking material
that remains as part of a finished construction of integrated circuitry
incorporating the field effect transistor.

22. The method of claim 11 wherein the anisotropically etched
sidewall spacers are formed outward of an insulating layer received
elevationally atop the semiconductive material.



depositing first gate material wthin the array circuitry trenches
and the first peripheral circuitry trench; in a second maski ng
step, formng a grounded gate trench through the first gate materi al
and the masking nmaterial within array area and form ng a second
peripheral circuitry trench through tA8 first gate material and the
masking material within area peripheral to the array area; and
deposi ting con rial vmt LN t ounded gate trench and
within the & con% ?@ h%%“i‘f)f@f%& gsﬂsa@ﬁanszﬁor il L
met hod of f@r"?rY' yalgrig) Methio rgne proreeling oxtrasdly 9 & tigqch in
array Sedicendyy IV B@?Bﬁ r etpdoi%'%@@ armajeriab #EMAYISIHY opposing
f or mi n@'%‘é’ﬁ“ﬁ@%ﬁ@éﬂl%th@vﬁm@ﬁwmﬁ:maﬁé”@ﬁter| al of a substrate;
in a first mae¥idieg sgaie dietentng aveaythes reafier myataréaic beat tlﬁrwd@hntﬁ@
maski ngemicondalctinadnaberdal he seni conductive material; depositing
first gate hatremglinsilzbive nhateairalagver ritwei tsricyew:aﬂacbésthe gate miatedal
second omwkird@fthepsehivondgtivegmaitarett gate trench through the first
gat e nat eri ahisdtéopicallyaskchihgratiay | Blsuatié n nedterialanea fand fiasnaide
a firstigewhphepate IaMrt e tdigaahllshopugie tdifel atbriaptutiwder iodl the
and t hechmigkhadctiBbahhfdridt: gy area peripheral to the array area;

deposi ting $§GQH J%JHFQF]'I%' i¥hg hin the grounded gate trench and
within the fi rslt%pgﬁpheral Ci r(I:U|try trench; inathird

masking step, forgLng,An88C8P0 P's.f ddobih & D tatﬂéoﬁ‘l tPerial
e ek B8 RS ool 1 e anE o gat ALy gt

t he second rlpl'll r al uitry tr i ) r :
?: ?!stm 2 q%seég\gg spa%:hags o?vée?@dewal!s ?W# [5] %?;r?r%lg%rl]ateréﬁ] i HB 'y
The method of claim 23 wherein the anisotropically etched

S|dewall spacers are formed outward of an insulating layer received
elevationally atop the semiconductive material.

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

forming masking material over semicanductive material of a substrate;

in a first masking step, forming array circuitry trenches through the
masking material and into the semiconductive material and forming a first
peripheral circuitry trench through the masking material;

depositing first gate material within the array circuitry trenches and the
first peripheral circuitry trench;

in a second masking step, forming a grounded gate trench through the
first gate material and the masking material within array area and forming a
second peripheral circuitry trench through the first gate material and the
masking material within area peripheral to the array area; and

depositing second gate material within the grounded gate trench and
within the second peripheral circuitry trench.
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28. 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;

in a first masking step, forming array circuitry trenches through the
masking material and into the semiconductive material;

depositing first gate material within the array circuitry trenches;

in a second masking step, forming a grounded gate trench through the
first gate material and the masking material within array area and forming a
first peripheral circuitry trench through the first gate material and the
masking material within area peripheral to the array area;

depositing second gate material within the grounded gate trench and
within the first peripheral circuitry trench;

in a third masking step, forming a second peripheral circuitry trench
through the second gate material and through the first gate material within
the peripheral area; and

depositing third gate material within the second peripheral circuitry
trench.

29. The method of claim 28 wherein no trench is formed in the
peripheral area using the first masking step.



