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TECHNI CAL FI ELD [0001] The invention pertains to sem conductor constructions
and net hods of forming sem conductor constructions. In particulaﬁ §%%%§%ﬁm ;
the invention pertains to nethods of form ng DRAM constructi ons. % D:
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b1 R, al nficel R Bok et fL) A BHENREAR i aBERSHMR 1 ¢ such new

met hodsegion) naresv-widibrefasts;ragd dgssainduced leateagercatremmSlLG) diratoragiroxireity ofra of !

access nally, it would be desirable if such new nethods
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of merit for determining if access devices are performing adequately. It is found that reducing

gate axide thickness of access devices can improve a sub-threshold behavior of the devices |
while simultaneously increasing a drive current. However, a threshold voltage of a device |
reduces with the decrease in gate oxide thickness. Increasing dopant levels in channels of the
devices can increase the threshold voltage to an acceptable fevel and compensate for the
reduction in gate oxide thickness, but can increase junction leakage in source/drain regions.
. ) Additionally, the increased dopant level in a channel of a device can adversely cause junction
capacitance to increase, cause channel-mobility reduction, and reduce the current drive of the
device.
[0004] It would be desirable to develop new methods for reducing sub-threshold leakage of i
devices. It would be further desirable if such new methods avoided increasing dopant
_ concentration in channel regions of access devices. Additionally, it would be desirable if such
new methods could be ulilized for forming structures suitable for electrical isolation in an
integrated circuit construction.

SUMMARY OF THE INVENTION
[0005] In one aspect, the invention encompasses a semiconductor construction having a
pair of channel regions within a semiconductor substrate. Each of the channel regions has a

sub-region which is doped with indium or heavy atom acceptor atoms such as Ga or Ti. The
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[ 0005] In one aspect, the invention enconpasses a sem conductor construction
having a pair of channel regions within a sem conductor substrate. Each of
t he channel regions has a sub-region which is doped wth indi um26Maen2§07
atom acceptor atonms such as Ga or Tl. The 1 26 March 2007 WD 2004/019384
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also absent from the second source/drain region.

[0007}  The invention also encompasses methods of forming semiconductor constructions.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008] Preferred embodiments of the invention are described below with reference to the
following accompanying drawings.
[0009] Fig. 1 is a diagrammatic, cross-sectional view of a fragment of a semiconductor
wafer construction which can be formed in particular embodiments of the present invention.
[0010] Fig. 2 is a diagrammatic, cross-sectional view of a fragment of a semiconductor
wafer construction at a preliminary stage of a fabrication sequence which can be utilized in

forming the Fig. 1 structure.

[0011] Fig. 3 is a view of the Fig. 2 wafer fragment shown at a processing stage
subsequent to that of Fig. 2.

[0012] Fig. 4 is a view of the Fig. 2 fragment shown at a processing stage subsequent to
that of Fig. 3.




waf er construction which can be forned in particul ar enbodi nents of the
present invention. [0010] Fig. 2 is a diagrammatic, cross-sectional view of:
a fragment of a semconductor wafer construction at a prelini na2§Marcdg003f |
a fabrication sequence which can be utilized in forming the Fig. 1

structure.wpR®IR]S3Hi g. 3 is a view of the Fig. 2 waferCrsgemnlsssshown at a
processi ng stage subsequent to that of Fig. 2. [0012] Fig. 4 is a view of

the Fi fragnent shown at_ a processing stage subsequent to that of Fig.
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fragnematcziﬁlgvm at a processing stage subsequent to that of Fig. 10. [0020]
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f_ragrrehhatoiﬁmﬁ at a processing stage subsequent to that of Fig. 12. [0022]
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sen co waf er construction which can be forned in a second enbodi nent-
of thethBtrfég@n? invention. [0023] Fig. 15 is a view of the Fig. 2 wafer
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[0020] Fig. 12 is a view of the Fig. 2 fragment shown at a processing stage subsequent to
that of Fig. 11. ioE
[0021] Fig. 13 is a view of the Fig. 2 fragment shown at a processing stage subsequent to ,
that of Fig. 12.- A . i
[0022] Fig. 14 is a diagrammatic, cross-sectional view of a fragment of a semiconductor
wafer construction which can be formed in a secand embodiment of the present invention.

T !

[0023] Fig. 15is a view of the Fig. 2 wafer fragment shown at an alternate processing stage
subsequent to that of Fig. 2.

[0024] Fig. 16 is a view of the Fig. 2 fragment shown at a processing stage subsequent to
that of Fig. 15.

[0025] Fig. 17 is a view of the Fig. 2 fragment shown at a processing stage subsequent to
that of Fig. 16.

[0026] Fig. 18 is a view of the Fig. 2 fragment shown at a processing stage subsequent to
that of Fig. 17.

[0027] Fig. 19 is a view of the Fig. 2 fragment shown at a processing step subsequent to
that of Fig. 18.

[0028] Fig. 20 is a view of the Fig. 2 fragment shown at a processing stage subsequent to
that of Fig. 19.

[0029] Fig. 21 is a diagrammatic, cross-sectional view of a fragment of a semiconductor
wafer construction which can be formed in a third embodiment of the present invention.

[0030] Fig. 22 is a diagrammatic, cross-sectional view of a fragment of a semiconductor

wafer construction which can be formed in a fourth embodiment of the present invention.




[0024) Fig. 16 is a view of the Fig. 2 fragnent shown at a processing stage
subsequent to that of Fig. 15. [0025] Fig. 17 is a view of the Fig. 2
fragment shown at a processing stage subsequent to that of Fig.24¥ar§l02¥5)
Fig. 18 is a view of the Fig. 2 fragnent shown at- a processi ng stage
subsequentwd @oosbads of Fig. 17. [0027] Fig. 19 is a vigwsboos/bRedsi 9. 2 !
fragment shown at a processing step subsequent to that of Fig. 18. [0028]
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which can be forned in a third enbodi nent of the present invention. [0030)
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sem cqpgwstRr 23 waf er construction which can be forned in a fourth enbodi nent
of the esent i nvention. 3 26-March 2007 WD 20041019384 PCT/ US2003/ 026906
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS I : |

[0038] Fig. 1 illustrates a semiconductor construction 10 encompassed by particular - i
aspects of the present invention. Construction 10 comprises a substrate-12. To aid in
interpretation of the claims that follow, the terms *“semiconductive -substrate” and -
“semiconductor substrate” are defined to mean any consiruction comprising semiconductive -
material, including, but not limited to, bulk semiconductive materials such as a semiconductive
wafer (either alone or in assemblies comprising other materials thereon), and semiconductive
material layers (either alone or in assemblies comprising other materials). The term “substrate”
refers to any supporting structure, including, but not limited to, the semiconductive substrates
described above.

[0039] In particular aspects, construction 10 can correspond to a DRAM array.
Construction 10 comprises a pair of field effect transistor devices 14 and 16 supported by
substrate 12, and also comprises a device 38 having a different threshold voltage than devices
14 and 16. Device 38 can be utilized for electrically isolating devices 14 and 16 from one
another as discussed below.

[0040] Each of devices 14 and 16 comprises a transistor gate stack 22 which includes an
insulative material 24, a conductively doped semiconductive material 26 (also referred to as a
gate layer), an electrically conductive mass 28, and an insulative cap 30.

[0041] Insulative material 24 can comprise, for example, one or more of silicon nitride,
silicon dioxide and silicon oxynitride. Insulative material 24 typically comprises silicon dioxide,

and can be referred to as gate oxide. t
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[0038] Fig. 1 illustrates a sem conductor construction 10 enconpassed by
particul ar aspects of the present invention. Construction 10 conprises a
substrate .12. To aid in interpretation of the clains that foll2wWMardh2007
terns "sem conductive substrate and "sem conductor substrate" are defined |
to mean af¥0 WoHE84cti on conpri sing sem conductive nRCBUBAb302690¢| udi ng, but
not limted to, bul k sem conductive materials such as a sem conductive
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| nsul atféé(rﬁl ec?p%cgr% 2for exanpl e, one or hoth of silicon nitride, |
and silTcon I OXI gate stacks conprise sidewalls, and |

el ect r [0947] y Sqqxgqungm \rgglgrpsa rage ggnq;g,c@/ely-doped diffusion regions extendlng into
- substrate 12. Typically, transistor constructions 14 and 16 will be NMOS. transistors, and

accordingly source/drain regions 34 will be n-type doped diffusion regions. In other words, the
majority dopant within diffusion regions 34 will be n-type dopant. The term “majority dopant’
refers to the dopant that is most abundant within the regions. Accordingly, if both p-type and n-
type dopant are present in the regions, the majority dopant type will be that which is most
prevalent. Additionally, it is noted that the stack 36 (discussed in more detail below) provided
between stacks 22 can be incorporated into an NMOS transistor if a sufficient threshold voltage
is provided.

[0048] The source/drain regions 34 extend under spacers 32 in the shown construction. K
is to be understood however that other structures can be formed in which the source/drain
regions do not extend underneath the spacers, or even in which at least some of the spacers
are eliminated. Additionally, source/drain regions 34 can extend beneath spacers 32 less than
the full spacer width, can extend the full spacer width or can extend beyond the spacer to
beneath the corresponding stack (not shown).

[0049] The various source/drain regions are connected to either capacitor constructions 42
or digit lines 44 to define various memory cell units of the DRAM memory array.

[0050] An isolation region 38 extends between transistor constructions 14 and 16, and can

be utilized to electrically isolate such transistor constructions from one another. isolation segion
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formed al ong such sidewalls. Spacers 32 can conprise, for exanple, silicon
nitride, and can be forned by depositing a material conformally over |
substrate 12 and gate stacks 22, and subsequently ani sotropi cal E§Mardhi(y ’
such material. [0046] A plurality of source/draih regions 34 are provided ;
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wi dt h can_extend beyond the spacer to beneath the correspondl ng stack
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the dopant within material 40 is p-type). Altematively, material 40 can be majority. n-doped and

coupled to a suitable electrical bias so that isolation device 38 appropriately functions as'a - |
grounded gate. . ‘

[0053] If stack 36 is utilized as an isolation region, it can be described as an isolation region - - l "
having a mass 40 of material extending between a pair of adjacent source/drain regions 34. i
Further, the adjacent source/drain regions can, as shown, extend the full spacer-width under -
spacers 32 associated with stack 36. Alternatively, the adjacent source/drain regions 32 can
extend a partial spacer-width beneath spacers 32 or can extend under the gate electrode (i.e.
can extend under mass 40).

[0054]  Stack 36 is shown having conductive layer 28 in contact with other electrical circuitry
48. In embodiments in which stack 36 is utilized as an isolation region, the other circuitry 48
can be an electrical ground associated with construction 10, or can be slightly positive or
negative relative to ground as long as device 36 does not turn on an underlying channel.

[0055] As a result of the dopant variation within layer 40 (relative to layers 26 of gate stacks
22) the apparent or effective thickness of gate oxide 24 within stack 36 can change relative to

that of stacks 22. In other words, even though gate oxide 24 has the same physical thickness




having a heavily doped material 40 which is differentially doped than the
material 26 of stacks 22. [00511 In particular aspects, material 40 can
conprise silicon doped with significant concentrati-ons of an op¥oliatch 200pe |
dopant as that primarily utilized in source drain regions 34. For instance, [
I f sour ce/vdo 200mor9eagi on 34 primarily conprised n-type aopastoes/ombosri al 40 can
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appropriately functions as a ﬁgrounded gate. [0053] If stack 36 is utilized
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Al t er npé Id\ziﬁédyvmtﬁ ae l@dﬂ anE bthes Puyme Holiant Budhegs, dfos eSéinma,nboraxt andarabéart i al

-wi_dt h t d i
o oxReeE R Rt R o odtey el ARa oRe 1 RAR T BURBEA Ve byer
28 in nagrmnaﬂ@tbematm isolatia staictye B8 (btalncrea?pecﬂaetthrgshon:evoltage ehibdationmates36.n whi ch
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[0058] Indium can be provided within pocket region 46 to a concentration of from about

1 x 10" atoms/cm® to about 1 x 10™ atoms/cm®. If pocket region 46 is additionally doped with

boron, boron can be provided to a concentration of from about 1 x 10 atoms/cm® to about

2 x 10"? atoms/em’.

[0059] Activation of implanted indium can comprise activation by thermal processing at a

temperature of about 900°C for between about 1 minute and about 6 minutes, preferably from

about 1 minute to about 2 minutes. Such activation can occur during a reflow of

borophosphosiltcate glass (BPSG) or can occur in an independent step.

[0060] Doped region 46 preferably has a lateral width that is less than the width of gate

stack 36. Preferably, pocket region 46 is substantially centered beneath device 38 and

comprises a lateral width that is less than or equal to the total width of device 38, the total width

of device 38 being the furthest distance between outer edges of the pair of sidewall spacers 32

associated with gate stack 36. In a preferred configuration, the heavy p-type atom dopant in

doped region 46 is separated from each neighboring source/drain region 34 by a gap.
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the effective electrical thickness of the gate oxide will be increased in
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glr”e:‘ﬁrg‘g from %t:)out“w nnqgtta? to abﬂé Za"[;g/(r)lrur'g1 1c tICIthISa on can occur

. over and physncaliy against the silicide layer. :

[0065] Stack 36 can be considered to be within a DRAM array, and the array can be, for
example, a 6 F? or 8 F2 array..

[0066] A method of forming the construction of Fig. 1 is described with references to Figs.
2-13. In describing Figs. 2-13, similar numbering will be used as was utilized above in
describing Fig: 1, as appropriate.

[0067] Referring initially to Fig. 2, wafer construction 10 is shown at a preliminary
processing stage. Construction 10 comprises substrate 12, insulative layer 24, and a masking
material 102 formed over insulative layer 24. Masking material 102 can comprise, for example,
either positive or negative photoresist, and in particular embodiments can comprise M108Y ™
from JSR™ Corporation of Japan. Referring to Fig. 3, photoresist 102 is photolithographicaily
patterned into a pair of adjacent and spaced blocks 104 and 106. Block 104 has a sidewalt
edge 105 and a top edge 107. it is to be understood that the term *block” is utilized herein to
generically refer o any patterned shape, including for example, rectangular shapes, square
shapes or shapes with curved edges.

[0068] In the shown embodiment, blocks 104 and 106 are formed in physical contact with

insulative material 24. It is to be understood that the invention encompasses other
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mat eri_al | t j ve nmass
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and/ or rret al is formed over and physically against the
si | i ciaa&ZIRAPAM, aP@GG’BEtegtaﬂ@ﬁs aypentiEgly Bl sapisIgstive WalerARd\§ SURPEAUENIIRAM ar r ay,

and t.RguRadkayt is AoteBahatiAZ R20™R DA Katedbsdidnaeridl, S0t RIpréidrable to conduct
the procedures associated with AZ R200™ in a separate chamber from the procedures utilized

in exposing and developing photoresist, since water can interfere with standard photoresist
processing. Accordingly, a preferred process of the present invention comprises forming a
photoresist mass 102 and photolithographically processing such mass in a separate “bowl” or
chamber from that utitized during formation of coating 114.

[0072] After coating 114 is formed, semiconductor construction 10 is baked at a
temperature of from about 100°C to about 120°C. Such baking is thought to diffuse acid from
resist 102 into the AZ R200™, and crosslink the layer of AZ R200™ across resist blocks 104
and 106. The crosslinking can bond the coating to blocks 104 and 106 and/or form the coating
into a shell tightly adhered with blocks 104 and 106. The material designated as AZ R200™ is
but one material which can be utilized in methodalogy of the present invention. Other materials
which selectively bond or adhere to photoresist blocks 104 and 106 can be used alternatively to
the material designated as AZ R200™.

[0073] Referring to Fig. 5, coating 114 is exposed to conditions which selectively remove
the coating from between blocks 104 and 106, while leaving a layer of the coating against
blocks 104 and 106. In applications in which the coating comprises AZ R200™, such removal

can be accomplished by exposing semiconductor construction 10 to an aqueous solution
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i nsul alopetaer gaiipe @ %!PS"ZIQ blpgs whigh isypriaraed pad G@é%’ﬁ"yb‘l‘"GE'kﬁ“a!l!O‘!?samtOIW and in
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phot or g2 Bé ol O%’b&%‘n %han tﬁcg]%hgloreblst blocks 104 and 106. In other. words coating 114 -
narrows gap 110 to reduce a dimension of such gap.

[0076] Referring to Fig. 6, a dopant 122 is implanted relative to construction 10. Masking
blocks 118 and 120 prevent the dopant from being implanted into the blocked regions of
construction 10. The unblocked region corresponds to a region within a surface area where
stack 36 (Fig. 1) is ultimately to be formed. Implanting dopant 122 forms a doped pocket region
46 as shown in Fig. 7. Doped pocket region 46 has a width corresponding to the narrowed
width of gap 110.

[0077] Referring again to Fig. 6, dopant 122 can comprise a single heavy p-type dopant
such as indium or can comprise both a heavy p-type dopant and an additional p-type dopant
such as, for example, boron. Although Figs. 6 and 7 depict formation of doped pocket region
46 as utilizing a single doping step, #t is to be understood that the present invention
encompasses alternative embodiments (not shown), wherein two or more implanting steps are
utilized to implant dopant into region 46. For example, a non-heavy p-type dopant such as
boron for example can be implanted into exposed region 112 (Fig. 3) prior to forming coating
layer 114 over photoresist blocks 104 and 106. Alternatively, a second dopant can be
implanted after formation of enlarged blocks 118 and 120 but in an independent step either

prior to or subsequent to doping with the heavy p-type dopant.
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p-type dopants, such channel regions can be formed by implanting dopant into the appropriate

c= 1

areas of the substrate after removal of materials 102 and 114. Alternatively, stich channels can
be formed prior to formation of layer 102. Formation of such channel regions can comprise-

{' implanting boron to a concentration of from about 5 x 10" atoms/cm® to about 9 x 10™
atoms/cm®.

[0083] Referring to Fig. 9, mass 124 is formed over insulative layer 24. Mass 124 can be
undoped as initially deposited, or alternatively can be in situ doped. In the shown application,
mass 124 is undoped, and accordingly has not acquired the properties of either mass 26 (Fig.
1), or mass 40 (Fig. 1).

[0084] A pattemmed masking material 126 is formed over mass 124, and such blocks
portions of mass 124. Masking material 126 can comprise, for example, photoresist and can be
formed into the shown pattemn by, for example, photolithographic processing. Masking material
126 covers a portion of construction 10 where stack 36 is ultimately to be formed while leaving
other portions of construction 10 uncovered.

[0085] Referring to Fig. 10, a dopant 127 is implanted into construction 10, and specifically

is implanted into portions of material 124 (Fig. 9) which are not covered by mask 126. Such
11




Specifically, the coating 114 over photoresist block 104 defines |ateral
edge 116 which extends laterally outward beyond | ateral edge 105 of bl ock
104, and al so defines a top edge 115 which extends el evati onal | %6 Maoshe2G0fe .
top edge 107 of block 104. Simlarly, the coating 114 around block 106
conpri seswd@ley384 edge 119 which extends |aterally guiuasdob@yend the ;
| ateral edge 109 of block 106, and further conprises a top edge 117 which |
is elevationally above the top edge 111 of block 106. (00751 Photoresi st
bl ockecongertsathel materiab t4t to mgtetialil6s (Rapaoindi7 iegn soobrisehior @xaesnle.; n-tygsl dophlaint t oget her
defin h was
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bl ocks 118 and 120 (also referred to as _enl arged bl ocks’) have a narrower -

gap bdP08Skn Referinentarfig H. Fraskipe dusterial Hi26 dk semeyed and repigced by apethesr wor ds i
coat i pftetnkd madRing Mo P26l 1da ? grrﬁwlemme BArEIRSIrR8, 16 exaHple, Pitfloredi076] !

Referrlngto Fi 6, a_dopant 2 1S HTPIanted relative to construction 10.
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bl 09kmdsl{u@@ne@ﬁamzaf@ombbmetpv?hﬂmnw cofrslfme:kcwmm% ?gmd I?-é;/gjgoé\ plsmqsrﬁ Wﬁﬂlﬁnds tg a
regio in a surface area wher stac ig. isultinately to be -
f or ne%?%%?&ﬁﬂa%tagﬁz?{?’e‘?ﬂc%’ﬁeﬁs a doped pocket region 46 as shown in

Fi g. f008%pped dopahtet29 iedinplantdd iMasonstructitinh16; end esppdiieiiy g frplanted mtar roned

wi dt h a [ Q7 | Fi 6 do ant 122 c n conprise
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Al tho cgﬂ F W85 Fﬁrtﬁé?dd ngaqteﬁgcéanfl% W&Ién‘?& f?)fa qgr?c%ﬂtrﬁ%ﬁ??ée{t%retgér? 4 x 1ﬂﬁ as |

ut|||2|nga3|nl Ing step, 1t 1s to be understo hé present |
mven@tomﬁlcmenconpasses alternative enbodi nrents (not shown), wherein two or

nore i ma@nt Imﬁar%&lﬁé}sap%ﬁ&tloﬂét Hagnzade t(p. i @pbambedéamed he JoESHt%?A'G For

exanp Ie non- heavy p-type % on for_ exanp can be !

i mpl am%ﬂ‘tQMf“B B bt malgrgh1 Gy ﬁ) gSUbgfqlﬁFV)blmalsBﬁ%Fqﬂ ?ﬁngE'EPé*cqflﬁfg | ayer

114 oy anpmmafmeﬁatu@ﬁk@tr&ﬁ% mgﬁtrlt%thﬁldf@bmﬂnzﬁlyheao;faacmyicaﬁor)ant can
in an

d aft f ed b
2 o RS e et L s B LS5l Aot A ol 20,
p- t yped thdpndopetiOnRérialddOcAmd 2607 WO 2004/ 019384 PCTI U82003/ 026906.-[ 0078]

Dopantyodeet CAliehhed6 Fig! 3 SHadtihg MALAR 120186 35 e 1emBled 50RYHnd Of from ;

about
are formed across construction 10. As discussed above, layer 28 can comprise silicide, metal,

metal compounds and/or metal alloys; and layer 30 can comprise an insulative material such
as, for example, silicon dioxide and/or silicon nitride. ]

[0090] Referring to Fig. 13, stacks 22 and 36 are patterned from the layers 24, 26, 28, 30
and 40 of Fig. 12. Such patterning can be accomplished by, for example, forming a patterned
photoresist mask (not shown) over the layers, and subsequently transferring a pattern from the
mask through the layers utilizing suitable etching conditions.

[0091] The stacks 22 and 36 can be incorporated into the constructions of Fig. 1 by forming
source/drain regions 34 (shown in Fig. 1) within substrate 12, and forming sidewall spacers 32
(shown in Fig. 1). Source/drain regions 34 preferably can be formed to extend beneath
sidewall spacers 32 of the of the corresponding transistor device 14 and 16 or isolation device
38, without extending beneath the corresponding stack 22 or 36.

[0092] Another application of the invention is described with reference to Figs. 14-20.
Similar numbering will be utilized in describing Figs. 14-20 as was used above in describing
Figs. 1-13 where appropriate.

[0093] Construction 10 shown in Fig. 14 can comprise all of the features shown in Fig. 1,

and can additionally comprise one or both of channel pocket implants 45 and 47 within channel
' 12




900C for about 1 mnute to about 6 mnutes, preferably fromabout 1 mnute
to about 2 mnutes. Activation of dopant 122 can occur during reflow of
BPSG or in an independent.step. [0079] Referring to Fig. 8, mat2¢March 2002
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situ dnpatat émaltehmtmdﬁmcesapglstagatsubse,quentmEung4Maskmg1dratwdl 1(Hr(ﬂ;ga2)cor di ngly

has not C Fi ss 40

(B g S BE BRlfte it RABRE b fiar PrickibodtBRg Sim(spaft nidchs g8, 8822 “1,

and saﬁﬂh abtl @68s Gape r2t10 entend betwgen patternedvhioRlsneP3nande?04a betveen oattemﬁﬁrrpr i se,

for ex I : : by, for

pg%t gfppécg{)sﬁgéﬁ p&Rhdladk@BE dnd 68 In\Re ggaé&pﬁézﬁ

exanple I C proceSS|ng Maski ng materi a covers a
porti @R UQPechGiFfQ‘fer:ﬁ@tqf lﬁ'ﬁu'&‘O’eWEF # srexpesedaithia gaps 2 tthrAleafilbatiesaded whi l e

| eavi bcks 203, 204, 206 and 208 can be formed in the absence of layer 24 {(not shown) and upper

surface 212 can comprise a semiconductive matenal of substrate 12. :
[0095] Referring to Fig. 16, coating 114 is formed over patterned photoresist blocks 203,
204, 206 and 208, and within gaps 210. As discussed above, coating 114 can be selectively
removed from between the patterned photoresist blocks thereby forming the narrowed gaps
210 as shown in Fig. 17. In particular embodiments, narrowed gaps 210 can comprise a width
that is less than or equal to about half the widfh of the gaps prior to formation of coating 114. As
additionally shown in Fig. 17, selective removal of coating 114 can form enlarged blocks 218,
219, 220 and 221.

f0096] Referring to Fig. 18, a dopant 122 is implanted into construction 10, and specifically
is implanted into portions of substrate 12 which are not covered by mask blocks 218, 219, 220
and 221.

[0097] Referring to Fig. 19, dopant 122 (Fig. 18) is implanted to form channel pocket
regions 45 and 47, and pocket region 46. Such pocket regions have a width corresponding to
the width of narrowed gap 210. As discussed above, dopant 122 can comprise indium and in

particular embodiments can additionally comprise an additional p-type dopant such as, for
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ot her portions of construction 10 uncovered. [0085] Referring to Fig. 10, a
dopant 127 is inplanted into construction 10, and specifically 1is inplanted
into portions of material 124 (Fig. 9) which are not covered by A@aMardH07
Such 11 26 March 2007 WD 2004/019384 PCTI US20031026906 converts the
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Fig. MW&%ék@mwmn@maﬁ@afﬁéﬂierned fromthe | ayers 24, 26, 28, 30 and:
40 of gddés 12A ivatioR &%hﬁ{éynr&nmgb R&ta&e&mbla%m%eakb\éd abBVe. gﬁaﬁpsbgy formng,

a patteérned ot oresi st mask (not shown) over the | ayers, d su sequentlyJ
transf'@ﬁ"ﬂmn‘éjﬁl&'%aft’?@rthefﬁf’@'ﬁﬁtt’ﬁ@'°” rieie kthe U RYKinangubsialer & minimizes ndp sui t abl e

et chi ngmbaimskintd R4Ving boron additionally implanted, indium doped pockets- 45 and 47 can be -
sub-regions of larger channet regions formed by boron diffusion. In preferred-embodiments; the:
. doped pockets 45, 46, and 47 remain narrower than width of the overlying.stack. In particular -

embodiments, the width of the pockets will remain about the width of narrowed gap.

[0100] Referring to Fig. 20, masking blocks 218, 219, 220 and 221 are removed from over
substrate 112. Semiconductor construction 10, as shown in Fig. 20, can then be processed as
discussed above (Figs. 10-13 and corresponding text) to form the constructions shown in Fig.
14. It can be advantageous to provide indium within channel pocket regions associated with
transistor devices to allow a lower concentration of boron or other p-iype dopant to be utilized in
the channel region, thereby decreasing the amount of dopant that can diffuse toward the
storage node junction. High concentrations of p-type dopants at or surrounding a storage node
junction can increase charge leakage. Accordingly, decreasing an amount of high diffusivity
dopant such as, for example, boron, utilized in the channel region can assist in decreasing
leakage.

[0101] Fig. 21 shows an alternative semiconductor construction 10 that can be formed
utilizing methods of the present invention. The construction shown in Fig. 21 can be identical to
the construction shown in Fig. 14 with an exception being the absence of the pocket implant
region underlying isolation device 38. Although Fig 21 depicts a complete absence of pocket

implant beneath the isolation device, the invention encompasses constructions having a pocket
14




[0091] The stacks 22 and 36 can be incorporated into the constructions of
Fig. 1 by formng source/drain regions 34 (shown in Fig. 1) wthi
substrate 12, and form ng-sidewal] spacers 32 (shown in Fig. 1)26March2007 _
Source/drain regions 34 preferably can be formed to extend beneath sidewall
spacers 3W®1004/4183%f t he correspondi ng transi stor devPCEUIN0HNN@LE6 Or

| sol ati on device 38, vm'thout ext endi ng beneath the correspondi ng stack 22

or 36.. [00 Anot her 0 g _lnve ntlon s described with
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alternative processing stage subsequent ng, ndaterial 102
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preferred embodlments, extensions 50 and 52 can comprise a heavy p-type dopant such as, for

..__H-

example, indium. An appropriate indium concentration within the extensions can be from about
1 x 10" atoms/cm?to about 3 x 102 atoms/cm?.

« [0104] As shown in Fig. 22, semiconductor construction 10 comprising source/drain
extensions 50, 52 can be formed to have such extensions beneath only one of the pair of
sidewalls 32 associated with a given stack 22. In other words, extension implants 50, 52 can
be provided on a single side of a corresponding transistor device 14, 16. Preferably, as shown
in Fig. 22, extensions 50 and 52 are provided only on bit contact sides of gates 14 and 26 and
are absent from the source/drain region on the opposing storage node sides of the gates. k
can be advantageous to utilize indium implant extensions of source/drain regions associated
with bit contact sides of transistor devices 14 and 16 to allow a reduction in the amount of
indium utilized in channel pocket implants 45 and 47. In the presence of extensions 50 and 52,
pocket channel regions 45 and 47 can comprise an indium concentration of from about 2 x 10"
atoms/cm® to about 5x 10" atoms/em? and can additionally comprise boron at the

concentrations set fdrth above with respect to the semiconductor construction shown in Fig. 14.
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an upper surface 212 of insulative |layer 24 is exposed within gaps 210.
Alternatively, patterned blocks 203, 204, 206 and 208 can be forned in the
absence of layer 24 (not shown) and upper surface 212 can conpriZXeMarch 2007
sem conductive material of substrate 12. [0095] Referring to Fig. 16,
coating 114yd Spol/posed over patterned photoresist bl 00k$c¥ﬁ1§2003/§9\606 206 and
208, and within gaps 210. As discussed above, coating 114 can be selectively |
renoved from between the patterned photoresist blocks thereby formng the (
nar r one{d198ps A axthodsf Bivoing thencdristyuctiary of Fig. 22ais tdeswibad withefelen@ntoFigsnar r oned
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isolation region 54 in place of the isolation device 38 (Fig. 14).

[0109] As will be understood by those skilled in the art, construction 10 as shown in Fig. 25
can be formed utilizing conventional shallow trench isolation region formation combined .with
various methods of the present invention described above. Shallow trench region 54 can be
formed at an initial processing step prior to formation of patternable material 102 (Fig. 2).
Material 102 can then be pattemed by methods discussed above to expose the regions of
substrate while leaving other regions covered. Coating material 144 can be formed and ,
processed to expose regions that will eventually underlie central portions of stacks 22 while
other regions, including the shallow trench isolation region, remain masked. Channel pockets
45 and 47 can then be formed as described above, followed by formation of the additional
features shown in Fig. 25.

[0110]  Although Figs. 22 and 25 show implant extensions 50 and 52 being utilized in
conjunction with channel pocket regions 45 and 47, it is to be understood that the invention
encompasses embodiments wherein extensions 50 and 52 are utilized in semiconductor
constructions in an absence of the described pocket regions 45 and 47.
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enl arged bl ocks 218, 219, 220 and 221 (Fig. 17). Alternatively, the

I ndependent dopi ng can occur after fornmation of enlarged maski ng bl ocks :
218, 219, 220 and 221 in an independent step prior to or subseq2eNtarthi2007 '
i ndiuminplant 122. [0099] Activation of indiumcan conprise heat

processi nvawodesssdi bed above. Preferably, indium dl PCussmB/d260960 t he pocket

region into the surrounding substrate: is mnimzed.: In enbodinments havin
boron additionally inplanted, indium d@g_‘?d pocket s 45 and 47 can be ﬂ
sub-r eBitdHs & aqdifondp thephove fesaubgderabadipentz the inyiitiom ngludes damascenen

pr ef ergrRdswetTadiomaing ?gater Ed’h@tructldﬁ@e(l\nm)@k@h@ fh’éthoéﬁ:f faffingdd cosstRIciibnnar r owner

than wi dth t he ove art enbodi nents, the width |
of thé’t"ﬁﬂ'@l?e‘{ag‘ﬁﬁﬁq qr %ﬁﬁ%{%gi’vﬁ%m\;ﬁﬁf F'gﬁﬂ%ﬁl\ed gap. [0100] Referri ng
to Figjo124} rmsémrrggtobhgck& ahl BijtiaP 38p cad Gomprse? ddpasitifg raelapered diglsviicover !

b S d tion.10, . ' ' h
be. pr GRS ELZ e R RNE b o g s R 08 P PRt ) 1o

f or m tshiestatzt in watabserse ohaninsulativei layer addlinsllativeanateral ad canbageansfttro provi de

i ndi thin ch d. with d t
a1 1 ow s PRy - SBHh oo oo 38 3506 B Sgm Lo A B P eI 2o
in ttm/ecmﬁrm;@lhowemm26tWmaebyfmtmedéamgngaﬁéregammumﬂtlomf dopant that can

di ffusgmﬁ s Y ?%2”94419 beUBteld: bﬂ'&pv&fﬁeﬁa@%étﬁaasor@cﬁf P Lpe

dopant or surroundi hg a storage no on can 1 ncrease C

I eakag!@otOI&bQQﬁthn@l form é@tﬂ"@&'sb'%séﬁf’ ansgdas, tb¢ bleckghhayinof idewalis 304 %f@*pant such

as, fopg %ﬁg@h&ara@ewmi 'hérﬁ&%blensp"a&-?rs 208 RAE be F& e AIdHE iR ANSI04l N
decr easin | eakage 1] Fig. 21 shows an alternative sem conduct or

const rEt4%6n RemeYakie %‘fe'lﬁezqsoP"f‘bee fermed; o1 emRienBY Sepasitng @ |averseint

| nventgheificiallifte AN AR bhrgétrdmawhsm:mg fhe Ebgmc.aulmstanalb@pb&e@tmmvemerant he
construction sho an exc tion bei n%]the absence of the

oC koo, 7o ot S0 B SEERBAIAA LY P TS B RRE tathe AF ARy 21
depi ctside@aisornal stide208b e depand i 22 @lidcadsed |am}eaﬁstm+pmmrblatnhetolcsﬁémfcmn devi ce,

W0 20088 430 SRR SRS SR D 286 B SR 7 o e BB el 72 S a2
about vﬁ&&@d@sabmﬂmmmmdihtbewwmeteralladges)memdmﬂons ~of t he present
 ven! ifiRa ARy 1d Bl bg Sapsd JoB UL RARRH tnd%S apa%ﬁﬁo@w%oed pocket

beneat ol at1 on dev ation device can coO a mjority
p- t ypesotfopeally HeRasitediover e@nsye@@ssé@ aaﬁél@es sidewallgi20f apd 206 dé gatesladirede t hose of |

or di nq.ﬁafe@k% 4, s:hdh éshﬁNMBy ot tehipe&ifidnd RoBrisig a Ek&iwg“()ﬁﬂa&g%ﬁd“

utilizin di scussed wth_reference to Figs
conbi & eﬁﬁ’%‘tﬁdaYetfé’PW%{'ﬂWOéayﬁ’rﬂﬁ%h‘ﬁwf‘Wbﬂga@hl c patterning of the masking

mat eri fij14802 Reférbing #) Fig. 29, a planarization step utilizing for example chemical mechanical
polishing is performed to form the planarized gate structure having a metal gate electrode 220

as shown. The gate structure can have a gate structure width corresponding to the distance
between the sidewalls 204 and 206. Accordingly, doped pocket region 212 can have a width
that is less than the width of the gate structure and in particular embodiments, pocket region
112 can comprise a width less than or equal to about half the width of the gate structure. '

[0116] A channel region which underlies the damascene gate structure and surrounding
pocket (shown in Fig. 29) region can additionally comprise boron as discussed above relative to
gate stack structures 22 and 36. Source-drain extensions (not shown) can be utilized in
conjunction with the gate and can be formed as described above.

[0117] The invention has been described in language more or less specific as to structural
and methodical features. It is to be understood, however, that the invention is not limited to the
specific features shown and described, since the means herein disclosed comprise preferred
forms of putting the invention into effect. The invention is, therefore, claimed in any of its forms

or modifications within the proper scope of the appended claims.

17




Such alternate patterning can expose regions of the substrate correspondi ng

to the eventual |ocation of transistor devices 14 and 16 while covering
ot her areas of the substrate, including the area that wll eventéeafdryh 2007
underlie isolation device 38. [0102] Fig. 22 illustrates a sem conductor

construction 10 enconpassed by anot her aspect of the present invention.
Construction 10, as shown in Fig. 22, can be formed by optional processing
steps in addition to those described with reference to form ng the
construction_ shown in Fig. 14- As shown in Fig. 22, at |east sone of the
sour ce/ dr aEhAL'ﬂéi ons 34 present in construction 10 can conprise extension
regions 50, 52 which can extend the associated sourceldrain region farther
beneat h an assogi at g on regions 50 and 52 can
extend the assoﬁl at e@s%@tﬁj&ggﬁétp&%oﬂréru&%n %Fﬁ@c that t he source drain
regi on extends the 4 phir ofi ghits shffucaneg\selpbgnmg by pRcemicbhdubtivee ragdialel y, the
extensi ons can extend the source/drain region to |less than the full spacer
wi dt h bene@t$® the correspondi ng device, or can extend the source/drain
region partially bengaishifidhgegloRUeteden Ethlgé‘ﬁ} of Qat@%thcﬁHb@rth@r@&QﬂlcﬂP”t S,
sourcel drain regions 34 can be mgjority doped w n- type dopant, and

ext ensi on regigroeenplsiagid 52 can be majority doped with a p-type dopant. In

preferred enbodi nents o) 5 5 : ri .n-type
dopant such as, for exai%pem\?Jj gﬂéﬁe %@%eaé%@ ﬂ%'lﬁgt% éaﬁgl g‘%ggg*ﬁvé’ﬁ‘% I‘%tl@h
Wit hin thela@et‘eewsiitmrahdcan be from about 1 x 1012 atons/cnRto about 3 x 1012
atons/cnR. [0104] As shown in Flrg sem conduct or construction 10

n

conprising source/drain ¥kt BY 9089 Bocken rBeioN o/ izRPSed YW sthen
ext ensi ons s HaNSAK{:tRA! Hta?é}?aIQfentrlaﬁ){ RRhkaf thesttﬁlr‘?ﬂ"‘@ét'ess@@ctal%s%é%&Qrﬁ"‘ th a

gi ven stack 22. I'n other words ension I nplants 50, can be provided
on a singl exfshdllegdatGEBIWdWSet@pOrtUe fejeral adih of te @atmstm:km,, 16. Preferably, as
shown in Fig. 22, extensions 50 and 52 are provided only on bit contact
sides of gates 14 and 26 and are absent fromthe source/drain region on the
opposi ng storage nodene sd@icopiiutioe sgatese ortlauma‘nmer@d\taetmaemegm utilize
i ndi um i npl ant _extensi ons of source/?raln reg ons @ssociated wth bit
contact si BYEPUIES ARG IEMFONFERaReN @”hﬁﬁo‘i'[‘ o0 PERIS(CMeda@bosh 1% t he
anount of 4pndjissghi®l i zed in channel pocket |nplants 45 and 47, In the
presence of extensions 50 and 52, pocket channel regions 45 and 47 can
conprise an indiumconcentration of fromabout 2 x 1012 atonslcnR to about

5 x 1012 atons/gn?2 . [ fion i 0, he . .
concent rati ons Set 0% ROMEbERT ABhstisHBEef baind el baiBtiop a pai
constructi ghsshreamrain regibnslthat bxtdnd2parlvainc in@é0the WPJ24t4/ QARBTE, the
PCf / US2003/ 026906 , _ . , .
source/drain regions being majority doped with an n-type dopant and wherein the
gate stack of the third gate structure comprises a layer of conductively doped

material majority doped with a p-type dopant.
4. The semiconductor construction of claim 3 wherein the conductively

doped material comprises at least 1 x 10'® atoms/cm?® n-type dopant and at least

1 x 10'® atoms/cm?® p-type dopant.
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[0105] A nethod of formng the construction of Fig. 22 is described with
reference to Figs. 23-24. Referring to Fig. 23, such illustrates further
processing of a construction simlar to that shown in Fig. 14 pR2éMartln2007
connection to any capacitor construction or digit lines. A masking nmateri al
174 is formed over construction 10 and is patterned to expose portions of
the substrate on what will be future bit |line contact sides of transistor
devices 14 and 16. Masking naterial 174 can conprise, for exanple,
photoresist; and can be patterned utilizing suitable photolithographic
processes. [01053] AH@pS@m'CDVIGUﬂ@r comsteustien of elaimi vehewit tispaine gate 10 and
fornms exte 7
i npl ant ed %}Zl%cglgeén&#rﬁéﬁse | B %fff?aﬁ%!lg%?’gsﬁeﬂn ?rgg%fs}tor%gﬁ&m ? rm ng
hal o i npl anéssistel stacke haoing @a’easstdmﬂtajktwndﬂgIv@hiEreE\Oea?crtdoﬁtbedﬂrérfsﬁstorsf rom

typical hal o .inplants, however in t a, i mpl 50 and 52 do not forma
ring shape JiSPPSEc: AYY &jGhaangbrgien B§ '“‘?ng‘&ﬁt’b SoREVIORIYRE S MAerH. ¢ he
correspondish %gsﬁnent (P ROPIHBingS ladeirfurk t@o;%t %hQﬁ‘r‘ué!g ShRekfliy amaski ng
material 174. ant 176 can conprise a p-type dopant and preferably
conpri ses aock@awdtbihqlpeletﬁ@ﬁbm thatcansigion starlumidtn0107] The seni conduct or
construction shown in Fig. 24 can be further processed to renobve

photoresi st material 174 and to formthe construction shown in Fig: 22.,
[Oloﬁ] Fig. 256l us'ILHea'rseml@ormﬂiwthﬂlﬂﬂbotiorgﬁﬁ&}lalﬂmfii gheﬂeﬁh gneécnmaasled byI
anot her aspect t he sent invention and w escriibed using simlar
nunber i ng %'Qﬂésarﬁs@ﬁ"a‘ﬁﬁié q%edﬁt'& o 3PYfHeX & 03 mﬂﬁr/?@% do ap

constructi %nzljii@mﬁg,ew dlofig.. 25 is, simlar to the constructl on [ 7
lustrated in ?1 an exceptl on being the presence of a. shallow
trench isolation region 54 in place of the isolation device 38 (Fig. 14).

[0109] As will be under 0 e I i n ction 10 as
shown in Fig. 22 cgﬁ%gé£§gﬁg%0téF ??ﬁ‘%’ﬁ’%%@ﬂ%‘éﬁ?f‘gﬁgti’rei%%gﬁb@ {hgeq?érh
i sol ation bfe@t@@trﬁoﬂur@d;@mpﬂwdai ned with various nethods of the present
i nvention described agove t] . OW ta}ﬁQPCh region 54 can be forned at an
initial processing st @YepPiR?YEICAoraRet i on of patternable material 102 (Fig.
2). Material 102 cap &8N nfRemAtdRr NRE 18Yer B Bagiane’drﬁ%@saetabﬁy@ngp expose
the regions of substrate while |eaving other regions covered. Coating
mat eri al 1R&vieaA m@&raedwpanaurfmcessed t o expose regions that wi ||
eventually underlie central portions of stacks 22 while other regions,
i ncluding the shallow trench isolation region, remain masked. Channel
pockets 45 andg47 caseinisndbetor eonstelioion desprisimgd above fol I owed by
formation of the additi onal features shown in Fig [0110 J? Al t hough Figs.
22 and 25 show i npl #hPaEQ e@%ﬁoﬁ%’cwe%ﬁélpe@f%?ﬁga ﬁ?ml'qoﬂéélcﬁ' masejainct i on
wi th channghq pocket regions 45 and 47, it is to be understood that the
i nvention

an isolation region between the pair of gate structures, the isolation

region comprising a sole indium doped pocket disposed within the
semiconductive material, the indium dopant extending less than the full width of

the isolation region.

9. The semiconductor construction of claim 8 wherein each of the pair

of gate structures comprises a layer comprising tungsten.
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enconpasses enbodi ments wherein extensions 50 and 52 are utilized in

sem conductor constructions in an absence of the described pocket regions
45 and 47. 16 26 March 2007 WO 2003/019384 PCT/ US2003/ 026906 [ 024 Mar¢m2007
addition to the above described enbodi nents, the invention includes
damascene processes for form ng gate constructions. An exenplary method of
formng a construction wutilizing a danascene process is described with
reference to Figs. 26-29. [0112] Referring to Fig. 26, an initial step can
conprise depositing a |layer of dielectric material 202 over insulative
material 24. Al té@na(‘f‘ﬁﬁm'ipndﬁpwé@f‘?tl”d?t'PﬁmepZ@E‘QCan be deposited on
substrate 12 in an absence of an insulative |layer and insulative material 24
can be grown af t @maitgiehaanelseaieas yibies semmandostivir materiadgrasisof3ae can be
present prior to depositing dielectric |ayer 202 as shown in Fig. 26, or
can be f or metachgliregjoos baingdrorgatdepedrataeasd@. pdridri 8f e@itebktberahannalt eri al 202
can be patterned by conventional nethods, such as photolithography, to
form pat t er neglomd beikg anOBdanddafsd sitheedidrocks having sidewal I's 204 and 206
bei ng separated by a gap. Renovabl e spacers 208 can be forned al ong

si dewal | s 204 aa%&%trﬁgm%n@trﬁamrs%pa%e@@p Pasdafion tedioh whichpl e, by
depositing a layer of sacrificial material and anisotropically etching the

L Ch b AL A aRRBPEan AR B Pk Slonerage BARGRN 211 Lhat are

separated by a narrowe ative to t nce between sidewalls 204

and 206. A do 12 bav | & ve t.o

constructi oﬁOH%UJC[t'SnZDSﬁ §|s§§ Og ﬁdcakcaanpgbre@ﬁ iﬁgr 41% |91a'rF?f 27.
Doped pocket ion 212 ha?‘ a} wi dt h corres&ﬂrtldl ng to the width bet ween .

| at er al edg&Qa r%QfEl”%l%C of the transipiey $APSIAIBPS CARPIISING . 27, spacers 208
are renoved and a | ayer. ysilicon 214 is conformally osited over
construction 10 aﬁ@nalséqafgg%e agwkﬂat@raﬂkmeamﬂeci@ser Wegfé?t”@sépé@f‘@&gé””ﬁat eri al
216, such as WNM or other conpositions conprising a netal and/or netal
nitride, camegibe addpudumetbpedesubpreioiasi Bhdon | ayer as shown in Fig. 28.
[0115] Referring to Fig. 29, a planarization step utilizing for exanple
chem cal nechani cal a pairio$bidegvallsppeskaispedet @aldray and brteptimgagutwadigat e
structure having a netal gate el ectrode 220 as shown. The gate structure
can have a gghe Structure width corresponding to the distance between the
sidewal I s 204 and 206.. Accordingly, doped pocket region 212 can have a

wdth that is | e%?)ptogﬁﬂg stlcﬁ'lﬁNzYMsdéd?n&r se’dh&ltﬂétg%tegé ﬁ E?H'oe and in particular

enbodi nents, pocket regl on 112 can conprise-a WI ess than or equal to

about. hal f (e vidil ol 416, 0L R ALY gusibmégkalé\gg@@a&% i ARy vl ch

underlies the damasc surr oun

transistor construction comprised by the pair of transistor constructions, the
indium comprised by the corresponding sub-region extending laterally less than
the width of the gate stack and less than the lateral distance to the

conductively-doped diffusion regions.

11. The semiconductor construction of claim 10 wherein the isolation

region comprises a shallow trench isolation region.
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pocket (shown in Fig. 29) region can additionally conprise boron as

di scussed above relative to gate stack structures 22 and 36. Source-drain
extensions (not shown) can be utilized in conjunction with the @atMa@hd0gaAN
be fornmed as described above. [0117] The invention has been described in

| anguage nore or |l ess specific as to structural and nethodical features. It
is to be understood, however, that the invention is not limted to the
specific features shown and described, since the neans herein disclosed
conprise preferred forns of putting the invention into effect. The
invention is, thdRefbhe segligenaugtarrcansiruetion o§ clabmnt0 vwdereipdheiiseletions
within the proper scope of the appended clains. 17 26 March 2007 CLAIMS 1.
A sem conduaegipncamsprisest awnsadatigr gatengaviag paithreskhioldatcdtagerthat is dighsupport ed
by a sem conductive material; and an isolation region between the pair of
gat e struct un®s thé lteressobalditage dfegiobnoiCtheppais iohtransistdri dahsgatorst angt ur e
conprising a gate stack having a lateral width; and an indi um doped pocket
regi on di spagekbrMdmprisind8 |acs<ammuﬂttfddewq)dm&%érféaww is8latiyn Bafeat h the
third gate structure, the indium extending laterally |ess than the |ateral
width of the gate stack. 2. The sem conductor structure of claim1 wherein

the pocket regions CORPrdeptiSorilckdtdddHBieMGE Rt ROl WHmRiARE isdiation 012

atons/cnB to about 1 x 1013 atons/cnB8. 3. The sem conductor constructi on of

claim 1 furthgpy g&m,@a,sésngn% BBl e SHE SEAASALORLESENS ddih ftepd

partially un hiTd ur e sour ain
at e stack of t he

maj ority doped with an e nt, and erein the

(i rd gate SevaE: tieBTedp BE.S Bﬁwsrum“@ NS R Wy
majority doped with a Eﬁi &)e dopant . he sem conductor constructi on of

cl ai m 3 wher¥PataphalclgHia ?%Pfﬁ‘d r&@é'&@ t‘PrHiee'ISP@F"’ESﬁﬁl ses at least 1 x 1018
atons/cnB n-type dopant and at least 1 x 1018 atons/cnB8 p-type dopant. 18

14. The semiconductor construction of claim 13 wherein the doped
pocket region is lightly doped with indium and wherein the isolation gate
comprises a threshold voltage that is higher than the threshold voltage of each

of the pair of transistor constructions.

15. The semiconductor construction of claim 13 wherein at least part of

the doped pocket region is indium doped.

16.  The semiconductor construction of claim 10 wherein the sub-region

extends less than or equal to half the width of the gate stack.

17. A method of forming a doped region in a semiconductor substrate

comprising:
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26 March 2007 5. The sem conductor construction of claim1l wherein the pair
of gate structures conprise a pair of transistors having transistor stacks,
each of the transistor stacks having a transistor stack w dth, Ahdaechn2@dch
of the transistors is disposed over a channel region defined within the
sem conductive material, each channel region conprising an indi um doped
channel pocket having a pocket width that is less than the transistor stack
wi dth. 6. The sem conductor construction of claimb5 wherein the channel
regions are addltl onally doped with fromabout 1 x 1012 atons/cnB8 to about 2
x 1012 atoms/cI‘%‘Hnlf')‘@r%)rﬁ’e“rYo hireks diffethnam@ndrincdiast Physicahcentaet witinman
wherein each of the pair ate structures conprises: a |ayer of

pol ysi | i cowmlcanduqlvmaterwhtogral semigoeduattresybkgpiate, ahepraiy of biogks beinge net al
material having a planarized upper surface. 8. A sem conductor construction
conpri si ngspaceddram ebclyatierdtyraigbpcempssipparfiretddibignaesem conducti ve
material; and an isolation region between the pair of gate structures, the
i sol ation regigdredrgthegap, thesrrwingismpasipgd pocket disposed within the
sem conductive material, the indiumdopant extending |ess than the full

wi dth of the isol atfbﬂﬁmbeﬂ'&%tmg ovEPQ‘hé%'alrcé"fngl%lks%ne%\i%trrtHEtéuB@tere claims8
wherein each of the pair~ of gate structures conprises a |layer conprising

tungst en. 4 fnBnd/BE6 2 00hind Qonfhr SR £RAAUGEBIeSaNRLEHEE 1 07 compri sing:

pai r of channel a 'senrcon rve materral, each of the

channel regions bei ron-d | east orti on of each Yhe channel
regi ons being an i nm?ﬁéﬂaa?@%sﬂ*?%t%ﬁ, aéeraggpatgqe féﬁ{eiagpm %Q)rq'zpr uctions
separated by an isolation region which isolates the transistor
const ruct i apsutfli20fC oard anot her, each transistor construction being di sposed
over a channel region conprised by the pair of
selectively removing a portion of the coating by exposing the
substrate to an agueous solution;
implanting dopant into the semiconductive material though the narrowed

gap to form a doped region in the semiconductive material; and

after implanting dopant, removing the pair of blocks.

18. The method of claim 17 wherein the blocks comprise patterned
photoresist and having opposing sidewalls, and wherein the-selectively removing
the portion of the coating retains coating on the photoresist blocks and forms

sidewall extensions against the opposing sidewalls.
19.  The method of claim 17 wherein the implanting dopant through the

narrowed gap comprises implanting indium to a concentration of from about 1 x

10"? atoms/cm?® to about 1 x 10" atoms/cm®.
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channel regions, each of the transistor constructions conprising: a
transistor gate stack laterally centered over the correspondi ng channel
regi on and i ndi um doped sub-region; and a pair of sidewall space2Mirdpd¥Ed
al ong and extending outwardly from opposing sidewalls conprised by the gate
stack; and a first pair of conductivel y-doped diffusion regions associated
wth a first transistor construction conprised by the pair of transistor
constructions, the indiumconprised by the correspondi ng sub-region

extending laterally less than the wdth of the te stack d less than the
lateral distance’ to tHeMe %‘E'?%%-"ﬂ%‘é‘& th?f'ﬁ“g%n ng‘E’@?Bﬁg‘.mﬁgﬁ‘.t e

sem conduct or construction of claim 10 wherein the isolation region

conpri ses BAKAMEY GAPtGOIMRIIFESSBIPANtHE BASgN dp.a eencentrghier 19 3oy abept 1 e

sem conductor construction of claim 10 whereip the isolation region
conprises 40'°i soh/cron tgaabowtali ng1Qt losxsiond eod timypeantingt indiumi ther  t han
the threshold voltage of each of the pair of transistor constructions and
further coopidestratiomof from aifouit ndi 107 dapesicmd ek abolteeddl dtbmsicol. ati on gate.
13. The sem conductor construction of claim10 wherein the isolation region
conprises an isolation gate, and further conprising a doped pocket region
di sposed in the substrate underlying the isolation gate and bei ng

bstantially | l1at,j i t4 . Th
substantial ly |8feratdy nfc@iLbe a[n‘?1?3WHV’ﬁanOt_hEhr?lﬁlea%ghgedg%ﬁngﬂ{ﬁugﬂﬂwe ne

sem conduct or construction of clarm erein pocket“region-is

l'ightly do Lt h 1 ndi rein the, | apl g [

threshol d_0ne6d eab ot DRt SBERLD | e R HBRE o E B dfefor e
pair of transistor .constructions. 15. The, sem conductor construction of

clai m 13 whAPRIIHNGMPEINg A f rStoijD?me'ngjoHéedsﬁ%(f?&duF@‘éq ghaquali Plrd‘?ruﬁ\ doped.

16. The sem conductor construction of claim10 wherein the sub-region

ext ends | e§RPIEREHY He se§08¢ dPBaMal f the width of the gate stack. 17. A nethod
of form ng a doped region in a sem conductor substrate conprising:

22. The method of claim 21 wherein the first dopant comprises boron

and the second dopant comprises indium.

23.  The method of claim 21 wherein the implanting of the first dopant =~

occurs prior to narrowing the gap.

24.  The method of claim 21 wherein the implanting of the first dopant

occurs after narrowing the gap.

25.  The method of claim 17 further comprising activating the dopant at

a temperature of about 900°C for between about 1 minute to about 6 minutes.

26. A method of forming a semiconductor construction, comprising:
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21 26 March 2007 forming a pair of blocks directly on and in direct

physi cal contact with a sem conductive material of a sem conduct or
substrate, the pair of blocks being spaced fromeach other by a2@March 2007
conprising a first distance; narrowi ng the gap, the narrow ng conpri sing:
formng a coating over the pair of blocks and over the substrate wthin the
gap, the coating conprising a non-photoresist nmaterial; heat-treating the
substrate at a tenperature of from about 100C to about 120C, and

selectively renmoving a portion of the coating by exposing the substrate to
an aqueous sol uti on?fof'ﬂﬁgaﬁt i)e}a{groquaﬁ}terinﬁplg %ﬁg%ngﬁ‘%fn&ué?wnr%%‘ﬁ al
g

t hough t he narrowed ap to forma doped region in the sem conductive

materi al ; 8uRbtrafe atenadl anti ng dopant, renoving the pair of blocks. 18. The
met hod of claim 17 wherein the bl ocks conprise patterned photoresist and
havi ng opposi ng si depalersingathe \alier of patteerabéd exaterial o fempat dgastt twe porti on
of the coating retains coating on the photoresist blocks and forns sidewall
ext ensi onspagsahss bidcke, ®ppiof agjaseatevatkssheid segdratatebnadirsifgapt ai m 17
wherein the inplanting dopant through the narrowed gap conprises inplanting

indiumto a concent rgkhRg choﬁﬁglj‘fbﬂéptﬂe BaiX of hajetept BIHRLS BBt £oraoHe 1 X
1013 atons/cnB. 22 26 March 200 20. The nethod of claim 17 wherein the

i mpl ant i ngﬂgpaﬁﬁb?{r\@#ﬁgu%ﬁ%@gb%gﬁd gap conprises inplanting boron to a

concentration~of T atons/cn8 to about 2 x 1012 atoms/cn8,
fo about 1 x 1013 ateereRy. FOASTARE R o8 AR nd st e AR O
e B S A RO 2% 4 R e
sem conductive material prior to inplanting the second dopant. 22. The
net hod of ediarent2klogksr Blen PaHe of iblaaksdapdroatiBapionsther néefiing a pair of
enlarged blocks that are separated by a second gap; the second gap being
narrower than the first gap;
while the enlarged blocks remain over the semiconductive
substrate material, implanting at least one dopant within the semiconductive
substrate material within the second gap to form a doped region and

removing the enlarged blocks from over the semiconductive

substrate material.
27.  The method of claim 25 wherein the patternable material comprises
photoresist and wherein the coating comprises a material which cross-links when

exposed to the acid from the photoresist.

28. The method of claim 25 wherein the coating corresponds to a

material designated as AZ R200™ by Clariant International, Ltd.
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and the second dopant conprises indium 23. The nethod of claim 21 wherein
the inplanting of the first dopant occurs prior to narrowi ng the gap. 24.
The met hod of claim 21 wherein the inplanting of the first dopanf26 Marclu2@07
after narrow ng the gap. 25. The nmethod of claim 17 further conprising
activating the dopant at a tenperature of about 900C for between about 1
m nute to about 6 mnutes. 26. A nethod of form ng a sem conduct or
construction, conprising: 23 26 March 2007 forming a | ayer of patternable
material over a sem conductive substrate material; patterning the |ayer of
patternable material to format |least two patterned blocks, a pair of

adj acent bl ocks being separated by a first gap; formng a coating over the

pai r of adjacen29bl oche metodet ggin 2havhergindhe gajiemmeddeskstaie fermjestnt

bl ocks; selectively renoving the coating fromacross the first gap while

| eavi ng t he ptwoilitmgraplingretatswalhkesiatite pmotalithag@ehicsproteseisdimitsicto af t he
pair of adjacent blocks; the pair of blocks and coating together defining a

pair of enligirged fddtoeksiz¢ hiadt canebes ebtairidas e phaelitbogragaie; probesssesond gap
being narrower than the first gap; while the enlarged bl ocks remai n over

the sem coRgiicddyy @orresisiding o MBI itAE . minRlANIdJtgreatizbeanl WRGreHP PRI
within the sem conductive substrate material within the second gap to form

a doped T egh0y 0o SHOH{E GernRBNBILARIRMHA G dd B BeCmBRIRE R opduct i ve

substrate eriar. he met hod of c erein the pattern

wni ch or os e phRERAR T Befabah BN BT Y SE e phot or osi ot 28, The

met hod of claim 25 wherein the coating corresponds to a naterial designated
as AZ R200TM by Clariant International, Ltd. 24 26 March 2007

30. The method of claim 28 wherein the region width is less than or

equal to about 50% of the minimum feature size.

31.  The method of claim 25 further comprising:
forming a first source/drain region and a second source/drain
region within the semiconductive substrate material, the first source/drain region
being laterally spaced from a first edge of the doped region and the second
source/drain region being laterally spaced from a second opposing edge of the
doped region; and
forming an isolation mass over the doped region, the first and

second source/drain regions extending partially under the isolation mass.
32.  The method of claim 31 wherein the isolation mass comprises a

gate stack, the gate stack comprising a layer of conductively doped material

separated from the doped region by an insulative material layer, the layer of
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29, The nmethod of claim 25 wherein the patterned bl ocks are forned by a

phot ol i t hogr aphi ¢ process; wherein the photolithographic process is limted
toa mninumfeature size that can be obtained by the photolithd§Mahli 2007
process, the first gap corresponding to about the m ninum feature size; and
wherein the doped region of the sem conductive material formed by the
inplanting has a region width that is less than the m ninmum feature size.
30. The nethod of claim 28 wherein the regi on width is | ess than or equal

to about 50% f.th 1 ni mum . feat ure si | ai m 25 further
compr 1 ng orgiiviy TR LM befarmpbieosnd anll e BB el e ai n
region within the sem conductive substrate teria the first source/drain
regi on bei"“r*l’&re?'at“%?' é‘i"l‘r§e€%%l'8é89‘icf‘6ﬁf%”‘faﬂqr§¥ gHB%%WHF Hbty(ﬂ’(%iiﬁl)ar”égl on and the
second source/drain region being |laterally spaced froma second opposi ng
edge of the doped region; and form ng an isolation mass over the doped
region, the first and second source/drain regions extending partially under
the isolation nd8s. 3Re mMethasetohodaiof I dimhed1comerising fdimingd gtaironf nass
conprises a gate stack, the gate stack conprising a | ayer of conductively
doped mat etriaatistos efp@icat eef transérzodopedr s@gtaie e aransizsar devices beagr i al

| ayer, the layer of 25 26 March 2007 conductively doped material being

maj ority d%mlwuphso@atedtfrsbﬂeoﬁl@@ﬂatherep@hémgra%ﬁ ndke. source/ drain regions
are majority doped with an n-type dopant. 33. The nethod of claim31 further

conprising formng a pair of transistor devices over the sem conductor
substrate, the transistor devices being eI ectri cally i soI ated from one

Femoving the entar godBIBARES i PEI et VE etB R AP  er i o
35. The net hod of  cl aim 26 n.ther ing the enlarged bl ocks exposes
an oxi de I@B?Seﬁi@ﬁﬁgﬂcﬂ“\f’é@ 'Y%éU%%Fﬂt%HP?S%%‘u ve substrate material. 36. A

met hod of formi ng a sem conductor construction, conprising: formng a |ayer
of dielectric material over a sem conductive substrate material;

35.  The method of claim 26 wherein the removing the enlarged blocks

exposes an oxide layer disposed over the semiconductive substrate material.

36. A method of forming a semiconductor construction, comprising:

forming a layer of dielectric material over a semiconductive
substrate material;

patterning the dielectric material utilizing photolithographic
processing to form at least two patterned blocks, a pair of adjacent blocks being
separated by a first gap, each block having a sidewall within the first gap formed
during the photolithographic processing;

forming a pair of spacers along the sidewalls and within the first
gap, the spacers having lateral edges separated by a second gap, the second

gap being narrower than the first gap;

26



patterning the dielectric material utilizing photolithographic processing
to format |east two patterned bl ocks, a pair of adjacent bl ocks being
separated by a first gap, each block having a sidewall wthin th&6Marsh 2¢@p
formed during the photolithographic processing; formng a pair of spacers
along the sidewalls and within the first gap, the spacers having |ateral
edges separated by a second gap, the second gap being narrower than the
first gap; 26 26 March 2007 while the spacers remain along the sidewalls,
inplanting at | east one dopant into the sem conductive materjal within the
second gap to form é"’h'ﬁ"ogﬁdsp%‘ﬂ?rﬁﬁ?mg}‘rﬁ N9gihenddeyalte rie A Rdafiolegst he
sidewal I s; after renoving the spacers, conformally depositing a | ayer of
pol ysi | i cofine §geant iéo dberisearerraUctive mt@ﬁ@'a‘!‘“tb\mt%ﬁn%%dgﬁ?ﬁ dxdomn éng t he
sidewal I s; and after depositing the |ayer of polysilicon, depositing a

met al - conpdopechrggimat eri al conprising at | east one of a nmetal and a netal
nitride wwthin the gap. 37. The nethod of claim 36 further conprising

pl anari zi ng the netakmovimpthiesipagerset@n iakdng tB8.sidéwaallspt hod of cl ai m 36
wherein the nmetal -conprising material conprises tungsten. 39. The method of

cl ai m 36 wher ei grdrhenfivid L afd sParslopSHTb mEANPddSRRing Bdaysn offelydifénTet hod
of claim36 wherein the second gap is less than or ‘equal to half the width
of the fi I §ler9A@ semlconductive material within the gap and along the sidewalls; and

after depositing the layer of polysilicon, depositing a metal-comprising

material comprising at least one of a metal and a metal nitride within the gap.

37. The method of claim 36 further comprising planarizing the metal-

comprising material.

38. The method of claim 36 wherein the metal-comprising material

comprises tungsten.

39. The method of claim 36 wherein the at least one dopant comprises

indium.

40. The method of claim 36 wherein the second gap is less than or

equal to half the width of the first gap.
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