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suppor t i PEicisGEBEbatdmoRInGb deMler&s. Such problens may be associated with
over- et C[hl()(?" This application also claims the benefit of provisional application “METHOD OF
FORMING SELF-ALIGNED POLY FOR EMBEDDED FLASH,” Attorney Docket No.
24061.172, serial number 60/540,825 filed January 30, 2004, having Chung-Yi Yu and Han-Ping

Chen named as inventors.

BACKGROUND

[0003] The present disclosure relates generally to the field of integrated circuit fabrication

and methods of forming polysilicon layers employed therein.

[0004) The demand for storage devices that have a small package size and a high storage
density have increased due -to the creation of many new applications that require high density
storage devices. Accordingly, semiconductor device geometries continue to dramatically
decrease in size, to the extent that existing devices routinely have feature geometries smaller than
65 nm. '

[0005] However, the manufacture of memory devices and other storage devices are plagued

by a myriad of problems, often attributable to topographic differences between memory devices



over-pl anari zi ng, and/or otherw se damagi ng sone features, while other
features go undamaged. [0006] Accordingly, what is needed in the art is an
integrated circuit device and nethod of4 manufacture thereof that addresses
t he above di scussed issues. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0007]
Aspects of the present disclosure are best understood fromthe foll ow ng
detailed description when read with the acconpanying figures. It is
enphasi zed that, in accordance with the standard practice in the industry,
various features are not drawn to scale. In fact, the dinensions of the
various features may be arbitrarily increased or reduced for clarity of
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of one enbodi nent of a systemfor planarizing topographic f atures forned
on.a subsfovghe aceBidlNgwh @SRAE & @l of NEPLRSANL HEAELAMIILe AQ0H0L; Fi 0.
7 is a sectional view of one embodi ment of an fntegrated circui evi ce
construct@6“&@@6ﬂ6?ﬁ§*@6d%@§@@ﬂ§f@©W$h@uvﬂbsens di scl osure. [0011] Figs. 8a
and 8b are sectional views of another enbodi ment of a mcroelectronic

devi ce copsirrUBtSORBGIONDINGHEODRS PaRIK Of the present disclosure. [0012]
Figs. 9a-9f are sectional views of anofher enbodi nent of a mcroelectronic
devi ce ructed according to aspects of the present disclosure. [0013]
Fig. 10 |[§&§7 sectPEHar” @F QWS%‘F “‘asﬁ@f‘ﬁéla“e\’ﬂﬁbﬂ?qfé%‘i"d ofore e Fllersng égeitedni ¢
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DETAI LED S PTI ON. [ 0014] . The present_di scl osure provides many different
enbodi merif%s L RATHTE R g BrustynyReats FEATHES a1 PRt toatal edn Gictt e .
i nvent i omlmﬁp@ﬁs foF thexamai g&anlts 60 n@r@ftﬁrx@”ﬂmrc%e@a&g%@taSIo@r&arﬂjescﬁ"r' bed
belom/tochgpllfy the present disclosure. These are, of course, nerely
exanpl es AfF*%Ffe not intended to be limting. In addition, the present
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exanpl es.. This. etition is for the
interme 1at° stages of manufacture according to aspects of the present disclosure.

10009] Fig. 6 is a perspective view of one embodiment of a system for planarizing
topographic fzaturss formed on a substrate according io aspects of the presant disclosure.

[0010] Fig. 7 is a seciional view of ons embodiment of an integra‘ied circuit device
constructed according to aspects of the pressnt disclosure.

[0011] Figs. 8a and 8b are sectional views of another embodiment of a microélectronic
device constructed according to aspects of the present disclosure.

[0012] Figs. 9a-9f are sectional views of another embodiment of a microslectronic device
constructed according to aspects of the present disclosure.

[0013] Fig. 10 is a sectional view of another embodiment of the microelectronic device

shown in Fig. 9f according to aspects of the present disclosure.

DETAILED DESCRIPTION

10014} The present diéclosure _provides ﬁ]an)/ different embodiments, or examples, for
implementing different features of the invention. Specific examples of components and
arrangements are described below to sumplify the present disclosure. These are, of course,
merely exampleé and are not intended to be limiting. In addition, the present disclosure may

repeat reference numerals and/or letters in the various examples. This repetition is for the



3 purpose of sinplicity and clarity and does not in itself dictate a

rel ati onship between the various enbodi nents and/ or configurations

di scussed. Moreover, the formation of & first feature over or on a second
feature in the descri ption that follows may include. enbodinments in which
the first and second features are formed in direct contact, and may al so

i ncl ude enbodi nents in which additional features may be forned interposing
the first and second features, such that the first and second features nay
not be in direct contact. [0015] Referring to Fig. 1, illustrated is a
sectional view of one exanple of a split gate field effect transistor
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i ncl ude ‘oac“ﬁ‘é’r"”fsek&ﬂ%égmﬁ]&’e PH%Yg. 1, such as

[001 6] The device 100 includes 2 substrate 110 having a source region 120 formed thersin.
The substrate 110 may be a single crystal or other silicon substrate, a silicon-on-insulator (SOT)
substrate comprising a silicon or germanium epitaxial layer on a silicon or sapphire substrate, a
plastic or other flexible substrate, or other conventional or future-developed substrates. The
substrate 110 may be or include a contact to a semiconductor device or interconnect. For
example, the substrate 110 may be or include a semiconductor wafer or other layers formed on a
semiconductor substrate. The source region 120 may be formed by implanting phosphorus,
boron and/or other dopants by diffusion, ion implantation, and/or other processes. In one
embodiment, the source région 120 may be formed in a heavier doped region or active region in -
the substrate 110. The substrate 110 may also include other features not shown in Fig. 1, such as
isolation regions on opposing sides of the source region 120, including those formed by local
oxidation of silicon (LOCOS) and shallow trench isolation (STI). Accordin_gly, the particular
compositions of the substrate 110 and the source region 120 and other features formed in the

substrate 110 are not limited by the scope of the present disclosure.



i sol ati on regi ons on opposing sides of the source region 120, including
those fornmed by | ocal oxidation of silicon (LOCOS) and shallow trench

isolation (STlI). Accordingly, the partﬂcular conpositions of the substrate

110 and the source region 120 and other features formed in the substrate
110 are not limted by the scope of the present disclosure. 4 [0017]- The
device 100 al so includes gate oxide |layers 130 forned on the substrate 110,
split gates 140 formed on the gate oxide |ayers 130, spacers 150 forned on
the split gates 140, and a source interconnect 160 fornmed between the
spacers 150 and over the source region 120. The gate oxide |ayers 130,
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dry etching, ion milling, wet etching, chemical etching and/or other processes.

{0018} The gaie oxide layers 130'may comprise Si0,, Ta,Os, HHO, ZrO, and/or other
dielectric materials io provide a desired equivalent oxide thickness, and may be formed by
atomic laver deposition (ALD), chemical vapor dépositiqn (CVD), plasma enhanced CVD
(PECVD), physical vapor deposition (PVD), thcrma} or rtapid-thermal-processing (RTP)
oxidation, and/or in-situ steam generation (ISSG) RTP oxidation. The gate oxide layers 130 may

have a thickness of about 100 angstroms or less.

. [0019] The split gates 140 may comprise metal silicide, doped and/or undoped polysilicon,
metal oxide, a barrier layer and metal conductor, a barrier layer and a non-metal conductor
ﬁnd/or other materials that provide adequate electrical device performance based upon
application-specific requirements. The split gates 140 may be formed by ALD, CVD, PECVD,
PVD and/or other processes. The split gates 140 may have 2 width ranging between about 100
angstroms and about 4000 angstroms and may have a thickness ranging between about 1

émgstrom and about 800 angstroms.



have a thickness of about 100 angstrons or |less. [0019] The split gates 140
may conprise netal silicide, doped and/or undoped polysilicon, netal

oxi de, a barrier layer and netal conductor, a barrier |aver and a non-netal
conductor and/or other materials that provide adequate el ectrical device:
performance based upon application-specific requirenents. The split gates
140 may be formed by ALD, CVvD, PECVD, PVD and/or other processes. The
split gates 140 nay have a wi dth rangi ng between about 100 angstrons and
about 4000 angstrons and may have a thickness rangi ng between about -1
angstrom and about 800 angstrons. 5 [0020] The spacers 150 may conprise

Si @ and/ 81028k hedhelsracee tlp§ mapgp@prisgl $O: nadfjer eclecis| reaterénds, tand oeMpPEy with
t he thermgl, I A TR o [=AVA ' Qe : S may
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interconnect 160 nmay be forned by ALD, C,\/E) PECVD, PVD and/or an
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bet ween about 10 angstrons and about’ 4000 angstrons. reover, as shown in
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profile o verd ical f i Enesd RGNS Lk 1ei.g ring
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Si @2, Si3N4, and/or other diélectric materials, poss electe conply
with the prélerpiR veiidyerofdd. dettvadinmpr ihe gedmetrigs oboaghborififeatissl ati on | ayer 170
may be formed by ALD, CVD, PECVD, a spin-on process, thermal or RTP

oxi dat i onjooHSG RALSsArEDatyien 0dnsHyOdiso inciude an isolation layer 170 employed to isolate
the previously discussed features from subsequently formed interconnects. The isolation layer
170 may comprise SiOa, SizN,, and/or gther dielectric materials, possibly selected to comply
with the thermal budget of the fabrication process. The isolation layer 170 may be foﬁned by
ALD, CVD, PECVD, a spin-on process, thermal or RTP oxidation, ISSG RTP oxidation and/or

PVD, and may have a thickness ranging between about 1 angstrom ‘and about 300 angstroms.

[0023] The SGFET device 100 also includes an interconnect layer 180 that may be employed
as a bit line, word liqe, and/or other interconnect (collectively referred to herein as line
interconnects). In the embodiment shown in Fig. 1, the interconm:cf layer 180 is formed by
blanket deposition over the isolation layer 170, although selective deposition may also be
employed. The interconnect layer 180 may comprise one or more conductive materials, such as
a doped or un-dbped polysilicon, metal silicide, and/or metal oxide, and may include a barrier
layer comprising Ti, Ta, TiN, TaN, TiW, CN, SiC, and/or SiCO. The interconnect layer 180
may be formed by ALD, CVD, PECVD, ECP, and/or PVD, and may have a thickness ranging

between about 50 angstroms and about 4000 angstroms and a width ranging between about 50



PVD, and may have a thickness rangi ng between about 1 angstrom'and about
300 angstrons. [0023] The SGFET devicg 100 al so includes an interconnect

| ayer 180 that nay be enployed as a bit line, word line, and/or other

i nterconnect (collectively referred to herein as line interconnects). In

t he enbodi nent shown in Fig. 1, the interconnect layer 180 is forned by

bl anket deposition over the isolation |layer 170, although selective
deposition may al so be enployed. The interconnect |ayer 180 may conprise
one or nore conductive materials, such as a doped or un-doped polysilicon,
metal silicide, and/or netal oxide, and may include a barrier |ayer

conpri Shfgoths anfiabodil Moo TaNrorhs Win 60 erbhddimaR tho thickih 630 o Fhe idtheneannect
| ayer 180 nay be formed by ALD, CVD, PECVD, ECP, and/or PVD, and nay have

a t hi ckired 89 amapbhlgss tratthesiehab o the Bae sFsste s and about 4000 angstrons
and a wi dth rangi ng between about 50 6 angstrons and about 4000 angstrons.
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- plane 115, whereas the source interconnect 160 has a thickness that is |ess
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than the height H and a second portion 187 having a thickness that is
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i ncl udi ng undeé corners, excessive residue baild-up and jagged edges.
[ 0025] Reifertnildgpeed Bpggd edgesi | | ustrated is a sectional view of one
enbodi nent of the device 100 shown in Fig. 1 after a cap laver 190 is

forned gmlga t hgeftBh e CABNEGliudiaNehs A &BronkNGie®a oné 8YBEdIHSR: dBKe GONRY | Se
Si 02, SI3N4, and/or other dielectric materials. that may be conpatible wth

the thet¥bihonpdyEe haferfe@ndnict a0 {emaed oV Adht B BymEtbesg itht T8hEH cal

mechani Ggdr 190 may comprise SiOs, SisNs, and/or other dielectric materials that may be compatible
with the thermal budget and mechanical stress induced by subsequent chemical mechanical
polish (CMP) processing. The cap layer 190 may be blanket or selecti\)ely deposited by ALD,
CVD, PECVD, a spin-on process, thermal or RTP oxidation, ISSG RTP oxidation, and/or PVD,
and may have a thickness ranging between about 100 angstroms and about 2000 angstroms. In
one embodiment, a portion 195 of the cap layer 190 may extend below the height H of the gate
structure 103, such as when the thickmssé of the interconnect layer 180 is less than the height H
of the gate structure 105, whereby the portion 195 may be employsd as a mask during

subsequent processing,.

[0026] Referring to Fig. 3, illustrated is a sectional view of the SGFET device 100 shown m
Fig. 2 after undergoing a planarizing process. The planarizing process may form a substantially
planar surface. 310 across the spacers 150, the source interconnect 160, the isoiation layers 170,
the interconnect layer 180, and/or the cap layer 190, or the remaining portions thereof,
collectively. In one embodiment, the CMP parameters may be selected such that a portion of the

cap layer 190 having a thickness of at least about 200 angstroms remains after polishing.



polish (ClvlP) processing. The cap | ayer 190 may be bl anket or selectively
deposited by ALD, "CvD, PECVD, a spin-gn process, thermal or RTP oxidation,
| SSG RTP oxi dation, and/or PVD, and y have a thickness rangi ng between
about 100 angstronms and about 2000 angstroms. In one enbodi nent, a portion
195 of the cap layer 190 may extend bel ow the height H of the gate
structure 105, such as when the thickness of the interconnect |ayer 180 is
| ess than the height H of the gate structure 105, whereby the portion 195
may be enpl oyed as a mask during subsequent processing. [0026] Referring
to Fig. 3, illustrated is a sectional view of the SGﬁgT Sevice 100. shown in
Fig. 2 afdlevingrfaerglpii08 2pssHABS ioF ithigCahr BYEsS0 AhePBYEh &P TR ProtRss may
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or polishing head, thereby increasing a _polishing rate ratio. In one

exanpl e, empky 2dewawear dorroheds lasghanéloddrintly ovP may be about 5.0 psi. The
downwar d (§@gce ARY pdlishfic fAD R0 nSHeReBmPRAYE 0b1H ppBdhingitte @beubbtralOa@aspsi . 1 n
contrast, conventional CMP processes Iyplcggl enplo¥ g(ggwpmar force
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hi gher profiles to the polishing rate of,sqbstra e areas hayln fegtures of
| ower force employed during polishing, mdy remove material trom taller features at a faster-rate than

.the- removal rate of material from shorter features. In other words, high topographic areas may

be polished faster than low topographic areas when a higher polishing rate ratio is achieved. By

removing the material from the high topographic areas on the substrate 110 faster than from the

low topographic areas, the rounded corners and jagged edges between higher topographic

features that result during conventional planarizing methods may be reduced or eliminated. As

such, comners may be more defined and interfaces between neighboring topographic features may

be cleaner and substantially free of residue build-up and jagged edges.

[0029] increasing the downward force may not be the only manner in which a higher

polishing rate ratio may be provided. For example, increasing the rotation speed employed

during CMP may also increase the polishing rate ratio. Thus, in one embodiment, the polishing

head to which the substrate 110 is coupled may be rotated at a speed ranging between about 75

rpm and about 200 rpm. In a more specific embodiment, the polishing head speed may range

between about 90 rpm and about 100 rpm. In contrast, conventional CMP processes typically

employ a polishing head speed that is less than about 63 rpm.



profiles. Accordingly, increasing this polishing rate ratio, such as by

i ncreasing the downward force enployed during polishing, nay renopve
material fromtaller features at a faster rate than the renoval rate of
material fromshorter features. In other words, high topographic areas my
be polished faster than | ow topographi c areas when a higher polishing rate
ratio is achieved. By renoving the material fromthe high topographic
areas on the substrate 110 faster than fromthe | ow topographic areas, the
rounded corners and jagged edges between higher topographic features that
result during conventional planarizing nmethods nmay be reduced or
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cmbodlm'mt shown in Figs. 1 and 2, the cap layer 190 may comprise Si3Ny and the interconnect
layer 180 may comprise polysilicon. Because polysilicon is about three times as resistant fo

CMP as Si3Ns, 2 polishing rate ratio of about 3:1 may be achieved.

[0032] An increased polishing rate ratio may also be achieved- by selection of the chenucal
composition of a slurry used durihg CMP. That is, the slurry may be more selective to the higher
topographic features than to the lower topographic features. In one embodiment, the selectivity
of the slurry to the higher topographic features may be three times as great as the selectivity of

the slurry to the lower topographic features.

[0033] Moreover, conventional _fabrication processes employing plasma and/or chemical etch
back do not incdrporate the cap layer 190 with CMP, thereby increasing the likelihood of residue
build-up and possibly leaving jagged edges. However, by incorporating the cap layer 150
accbrding to aspects of the present disclosure, such as one having one-third the resistivity to
planarizing as underlying layers (e.g., the interconnect layer 180), the occurrence of residue
build-up may be reduced or eliminated and the formation of non-uniform edges at interfaces

between higher topographic features may be prevented.



words, the selectivity of the materials enployed to formthe higher

t opographic features may be greater th@n the selectivity of the materials
enployed to formthe | ower topographic Yeatures. In one enbodi nent, the.
selectivity of the higher topographic features nay be about three tinmes to
about five tinmes the selectivity of the | ower topographic features, such
that the polishing rate ratio may be about 3:1, or range between about 3:1
and about 5:1. For exanple, in the enbodinment shown in Figs. | and 2, the
cap laver 190 nay conprise Si3Na and the interconnect |ayer 180 nmay
conprise polysilicon. Because polysilicon is about thrﬁﬁ ti mes_as_resistant
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[0035] Referring to Fig. 3, illustrated is a section view of the device 100 shown in Fig. 4
after the removal of the remaining portions of the cap layer 190 and portions of the isolation
layer 170 and the interconnect layer 180. The mask layer 402 may be employed for such
removal, as shown in Fig. 5, and may then be removed. The removal of the cap layer 190, the .
isolation layer 170, the intsrconnect layer 180, and/or the mask layer 402 may be accomplished
by a selective plasma and/or chemical eich. The mask layer 402 may prevent- etching of the
underlying materials. The SiOa spaceré 150 may also prevent eiching of the underlying

materials. However, the material underlying the cap layer 190 may be removed.

[0036] The use of the mask layer 402 in combination with the CMP process according to
aspects of the present disclosure may provide the desired box shape for the SGFET structure.
The implementation of the mask layer 402 may also allow for resulting source and drain contacts
to have substantially clean and planar surfaces after the removal of portions of the isolation layer
170 and the interconnect layer 180. A clean and planar surface for the source and drain contacts

may permit good contact of subsequently formed metal silicide, refractory barrier metal, and/or



Si 3N and the nmask |ayer 402 includes Si Q2. The nmask | ayer 402 may be

bl anket or selectively formed by ALD, D, PECVD, spin-on nethod, :SSG

oxi dation, and/or PVD. Formation of t mask | ayer 402 may al so include an
anneal process, such as thermal or RTP oxidation. The process conditions
for depositing the mask | ayer 402 may include a process tenperature ranging
bet ween about 550 C and about 950 C in a process environnment that may
include N2, 02, and/or 1,2 - Dichloroethylene (DCE). The nask |ayer 402
may have a thickness ranging between about 1 angstrom and about 2000
angstrons, although the thickness may vary depending upon the design rule
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greater than about 200 rpm may also be possible. The first dnvmg means 640 may also be
configured to apply a force o the polishing head 610 to contact topographic features formed on-
the substrate 620 to a polishing platen 630. The force apphed b) the first driving means 640 may
range between about 2.0 psi and about 10.0 psi, although higher forces may also be possible.
[0039] The platen 650 may include a polishing pad 655 of convchtional or future-developzd
composition and geomeiry. The platen 650 may be coupled by a shaft 660 to second driving
. means 670, which may be configured to rotate the platen 650 as indicated by the arrow 657. The
second driving means 670 may rotate the platen 650 at speeds ranging between about 65 rpm and
about 150 rpm, although speeds greater than about 150 rpm may also be possible. The second
driving means 670 may also be configured to apply a force to the plateri 650 to contact the platen
650 (or polishing pad 655) to topographic features formed on the substrate 620. The force
applied by the second driving means 670 may range between about 2.0 psi and about 10.0 psi.
Moreover, the first and second driving means 640, 670 may cooperate to collectively apply a
polishing force to the topographic features formed on the substrate 620 that ranges between
about 5.0 psi and about 10.0 psi, although higher forccs are also possible. Control of the first and

second driving means 640, 670 to apply the polishing force to the topographic features formed



:“zza planarizing system 600 constructed

metal diffusion, possibly resulting in catastrophic electrical failure of
the SGFET. [0037] Ref rring to Fig. 6, il lustrated is a perspective view of
dlcor di ng to aspects of the present

. disclosure. The system 600 is one environnent in which the planarizing

met hods described above nmay be. enployed in the nanufacture of the SGFET
device of Fig. 2. Those skilled in the art will recognize that only certain
features of the system 600 are described herein, and that the system 600
may include many ot her features not described herein or shown in Fig. 6.
10038] The system 600 i ncl udes pol i shing head 610 to which trate
620 (sucherabe shetratsihsnd/ar e f%@eﬁ@iﬁékﬁﬁ“ﬂaﬁl i ¢.0 apd/ Prhli)atf)‘ééﬁért‘aéé’ﬁiﬁ?#ed}é’upl ed.
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[0042] Referring to Fig. 7, illustrated is a sectional view of an integrated circuit device 700
constructed according to aspects of the present disclosure. The integrated circuit device 700 is
one environment in which aspects of the above described device 100 may be implemen_ted. For
example, the integrated circuit device 700 includes a plurality of devices 722 located on or in a
substrate 710, one or more of which may be substantially similar to the microelectronic device
100 shown in Fig. 5. The devices 722 may be interconnected and/or connected to one or more
other microelectronic devices 724 manufactured on or in the substrate 710. The microelectronic
devices 724 may be or include metal-oxide-semiconductor field-effect-transistors (MOSFETs),
FinFETs, and/or other conventional and/or future developed semiconductor devices.

[0043] The integrated circuit device 700 also includes interconnects 740 extending along
and/or through one or more dielectric layers 730, 750 to ones of the plurality_of microelectronic
devices 722, 724. The dielectric layers 730, 750 may include silicon dioxide, Black Diamond®
(a product of Applied Materials of Santa Clara, California), and/or other materials, and may be

formed by CVD, ALD, PVD, spin-on coating, and/or other processes. The dielectric layers 730,



second driving neans 640, 670 to apply the polishing force to the

t opographic features fornmed 11 on the substrate 620 and/or to rotate the
pol i shing head 610 and/or pl aten 650 ﬁ&y be handl ed by neans not shown in
Fig. 6, such as a dedicated conmputer device. [0040] The polishing system
600 may al so include a slurry delivery system 680 which may deliver slurry
685 to the platen 650 (or polishing pad 655) through a conduit 687. The
conposition of the slurry 685 may be sel ected based on the desired
selectivity of the slurry to the various topographic features formed on
the substrate 620, as discussed above with reference to Fig. 5. [0041] By
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formed at dlfferent manuractunng process steps, respectfully. For example, the feature 760 may
be formed while areas proximate the feature 762 may be protected to prevent damage to the
underlying features. The feature 762 rﬁay be protected by a temporary layer which may include
photoresist, Si;Ny, polymer, SiOa, and/or other materials. Alternatively, the feature 762 may be
formed while the feature 760 may be protecied to prevent damage to features located below
~ and/or ﬁroximate the feature 760. The feature 760 may be protected by a temporary layer which
may include photoresist, Si;Ny, potymer, SiO,, and/or other materials.
{0046] The sequence in wﬁich the features 760, 762 may be formed may be selected to
prevent damage to proximate features and device layers. For example, the formation of
polysilicon, a metal silicide, and/or polyoxide for the features 760 may include the protection of
~ the features 760 by the temporary layer. The temporary layer .rnay prevent CMP dishing and/or
‘damage that may occur during the formation of the features 760. Thus, f)rotegting the features
762 may allow for electrical contacts to be formed self-aligned to drain/source areas 750 of the
device 7220 '
[0047] Referring to Figs. 8a and 8b, illustrated are sectional views of another embodiment of

an integrated circuit device 800 constructed according to aspects of the present disclosure. It s



Fi nFETs, and/or other conventional and/or future devel oped sem conduct or
devices. [0043] The integrated circuit device 700 al so incl udes

i nterconnects 740 extending along andAdr through one or nore dielectric
| ayers 730, 750 to ones of the plurality of mcroelectronic devices 722,
724. The dielectric layers 730, 750 may include silicon dioxide, Black

D anond(r) (a product. of Applied Materials of Santa Clara, California),
and/or other materials, and may be fornmed by CVD, ALD, PVD, spin-on
coating, and/or other processes. The dielectric layers 730, 12 750 may
have a thickness rangi ng between about 2000 angstrons and about 15, 000
angst r omgadersté thnttﬁl’lﬁﬁgrlate¢t1$cu7t4:ﬁ\'lm§00mf st Beand $pplsirate iHGBEEAte SHEFS,
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pr ocesse@erl;{r{AQAAbstEﬁt&zlbnt egrated circui t device 700 may include a
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722 may be 1 nel Ud%q& stta&n’%gDs]uéllllar I‘%X mCi)IrO“ch%h% dg\ﬁée 108Ky (F 1\‘}'11114 § dufig: devi ce

724 may dgwcs B area o € Integrated circuit device .
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el ectrodes or. ot her s to both the
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di fferent manufacturl ng rocess ste respectdul Ly, For np
feature 7B0OPHES She 8116 of 2 eéweﬁf]eagegrp“r‘ém (F‘\rad'zoeéet” e fsga1 ﬁ\?%zy 7&%‘5 am?

pr ot ect ediybdralRr |0 @Rl itbAMBGE SO0, SO diatodd mpblsinreg aﬁ@’athnhee@ateﬁhle f eat ur e 762

may be protected by a tenporar ayer ich ma , esis
Si 3N4, pdPARr, gic@";“,p“ﬁh&}‘“bsr“a%tgﬁ ‘“ﬁlﬁ{pgr?“& <. hoge te“r‘ lr?g(?l vefi“a’thg)c'[hh‘?alh té)gture

762 may h@catdcd%dmm/l&vldtlen sienfreat20r @ 4ar60r myhehanphlem sobteaie 8b3 pFeevéavicedamage
to feat urSeOSé rln(a))(/: E:esgbsl?aentlalw similar to the microelectronic device 724 shown in Fig. 7. The
periphery substrate 815 may include Si, SO, SON, diamond, polymer, and/or other materials.

Devices formed in the periphery substrate 815 may be adapted for providing signal amplification
and interconnectivity in conj.unctio'n with the memory device 804 and/or other devices formed in
the array substrate §10.

{0050] Referring to Fig. 8a, the device 800 may include a semiconductor layer 840 located
over active regions 830 of the array substrate 810 and proximate the sidewalls of the isolation
structures 820. The layer 840 may include epitaxial Si, polysilicon, polyoxide, CoSi, NiSi,
and/or other materials. The layer 840 may be blanket and/or selectively deposited substantially
over the array substrate 810 and/or over the périphery substrate 813, such as by CVD, PECVD,
PVD, ALD, and/or other methods, and subsequently etchéd back or otherwise planarized to the
isolation structures 820 by CMP, plasma etching, and/or chemical etching.

[0051] The device 800 may also include a protéctive layer 860 for the protection of
underlying features, such as the active regions 830 and the isolation structures 820. The
protective layer 860 may comprise SiO, SiN, SisNa, TiN, polymer, and/or other materials,

including those having a dielectric constant ranging between about 5.5 and about 9. The



and/ or proximate the feature 760. The feature 760 may be protected by a
tenporary layer which may include photoresist, Si3N4, polymer, SiQ2,

and/ or other materials. [0046] The seqlfence in which the features 760, 762
may be formed may be selected to prevent danage to proxi nate features and
device |l ayers. For exanple, the formation of polysilicon, a netal
silicide, and/or polyoxide for the features 760 may i nclude the protection
of the features 760 by the tenporary layer. The tenporary |ayer may
prevent CMP dishing and/or damage that may occur during the formation of
the features 760. Thus, protecting the features 762 may all ow for

el ectrical contac f or.nme , 750 of
t he de{}ﬁ%ﬁgﬂ‘fgiyer %%bxa %e 1 RETRE o8 e*lec?__x?b J %ggteﬁ Qu {agﬂxﬂ{\%%{ G pHRES

Fering a an lustrated are
sect i onalbsvite®ss, afid/anotiter areaybmchtmrﬂtlooffhe amtqcm'fe@mtgéa mdYreedpEnedevi ce 800

Cinder <t b PRLVEL RYEP AL B PRy b (b RER5E F BRULAY pLvakdoey

i 11 ustr ateerdhati ew pedimtie a5t pgesratcof] Ontherds alcswingthe Taher 86ﬁtvegmtaﬁ1e(aermh|cb/w t
device 800 includes an array substrate 810, and a periphery substrate 815.
[0048] THETaF PRy substrate 810 includes one or nore memory devices 804

whi ch npgoshe - Regatnedo PRt BBaRe bRekatd Rper H60UBWbesTBRE] fiom tngtupheon t he

array substrate 810. The nenory. device 804.nm esu antlegll mlar to
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i solation structures 820, in and/or on the periphery substrate 815. The
de\“ ce substrate.

[0054] Referring to Fig. 9a, illustrated is 2 sectional view of a microelectronic device 9500 in
an intermediate stage of manufacture according to aspects of the present disclosure. The
microslectronic device 900 includes a substraie 905, a protective layer 910 formed ov&r. the
substrate 905, and isolation structures 920 extsnding through the protective layer 910 and at least
partially into the substrate 905. The microelectronic device 900 also includes a cell region 902
and a periphery region 904. For example, a plurality of memory devices may be located and/or
subsequently formed in the cell region 902, and a plurality of logic devices may be located
and/or subsequently formed in the periphery region 904. In one embodiment, the memory
devices located and/or subsequently formed in the cell region 902 comprise memory transistor
devices, possibly being substantially similar to the device 100 shown in Fig. 5, and the logic
devices located and/or subsequently formed in the periphery region 904 may be MOSFET
devices, FinFET devices, and/or other transistor dcifices emploved in logic circuitry and/or
sensing circuitry.

[0055] The substrate 905 may be substantially similar in composition and manufacture to the
substrate 110 shown in Fig. 1. The substratz 905 may be a single crystal or other silicon
substrate, a silicon-on-ingulator (SOI) substrate comprising a silicon or germanium epitaxial



806 may be substantially simlar to the mcroel ectronic device 724 shown in
Fig. 7. The periphery substrate 815 may include Si, SO, SON, dianond,

pol ymer, and/or other materials. Devites fornmed in the periphery substrate
815 may be adapted for providing signal anplification and

i nterconnectivity in conjunction with the nmenory device 804 and/or other
devices forned in the array substrate 810. [0050] Referring to Fig. 8a,

t he device 800 may include a sem conductor |ayer 840 | ocated over active
regions 830 of the array substrate 810 and proximate the sidewalls of the
isolation structures 820. The |ayer 840 may include epitaxial Si,

pol ysi | i ¢o\; opal yidadnder, saﬁptSie subktGite, & plaglicoor ofhbrefiexnit ensthes, adfae dtheyer 840
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to Fig. 8b, the protective |aver 860 may be removed fro mthe ffr 1pqhery
h
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[0057] The isolation structures 920 may be or comprise shalléw trench isolation (STI) or
other electrically insulatiﬁg features. For example, the isolation structures 920 may be formed by
etching or otherwise forming openings extending through the protective layer 910 and at least
partially into the substrate 905 and subsequently filling the openings with silicon dioxide and/or
other dielectric materials. In one embodiment, the isolation structures 920 may be formed by a
dry etching process, and may have a depth ranging bstween about 2000 angstroms and about
5000 angstroms. The bulk insulating material employed for the isolation structures 520 may be
formed by CVD, HDP-CVD, PECVD, LPCVD, SACVD, and/or spin-on processing, and may
have a thickness ranging between about 3000 angstroms and about 8000 angstroms. The
isolation structures 920 may also be planarized by CMP brocessing to remove portions of the
bulk insulating material, possibly removing between about IOOO.angstroms and about 8000
angstroms and fsndering the isolation structures 920 substantially coplanar with the protective
layer 910, as shown Fig. 9a. The CMP processing may have a polishing selectivity ranging

between about 2 and about 30 of the bulk insulating material relative to the protective layer.



bonded or ot herw se coupl ed together, or may be adjacent or proximte
regions of a conmmon substrate. In one enbodinent, t he periphery substrate
815 may i nclude one substrate material 16 and the array substrate 810 may

i ncl ude anot her substrate materi al . For exanpl e, the periphery substrate
815 may include a SON substrate, while the array substrate 810 may i ncl ude
a SO substrate. [0054] Referring to Fig. 9a, illustrated is a sectional
view of a microelectronic device 900 in an internedi ate stage of

manuf acture according to aspects of the present disclosure. The

m croel ectronic device 900 includes a substrate 905, a protective |ayer 910

formed O'ififss he e BuRRE %¥ee9§9ﬁusu§tﬂdixslaséaLt%hmevsbr e EB8cRAicaxtiending
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layer 910 are removed by a wet etching process with an etching selectivity ranging between
about 5 and about 30 for the protective layer 910 relative to the 1solation structures 920.

[0060} Referring to Fig. 9d, 1llustrated 1sa scchonal view of the microelectronic device 900

shown in Fl" 9c in a subsequent stage of manufacture, in which the masking layer 930 has bezn |
etched away or otherwise removed. The masking layer 930 may be removed by one or more

-processes employing plasma ashing or chemical etching, possibly with H>SOs. After the

masking layer 930 is removed, a gate dielectric pre-clean process maj' be emploved to remove

remaining portions of the protective layer 910. In one embodiment, the gate dielectric pre-clean

process comprises a wet process using diluted HF or buffer oxide eiching (BOE), bossibly

resulting in the formation of one or more divots 921 proximate top corners of the isolation

structures 920. However, the divots 921 may also be at least partially formed during prior
proc:esmm7 as shown in Fig. 9c. The divots 921 may form as a result of the integration of
multiple processes, including the planarlzatlon removal of the protective layer 910, removal of
the maskmg layer 930, and the gate dielectric pre-clean processing.

fo0e6I1] As sﬁown in Fig. 9d, the gate dielectric layers 940 and a gate electrode layer 950 may

be formed over the substrate 905. The gate dielectric layers 940 may be formed by exposing the



region 902 and/or the periphery region 904 include CMOS devices. 100561 The
protective |ayer 910 may conprise silicon oxide, silicon nitride (SiN
Si3N4, etc.) and/or other materials which may be enpl oyed as an etch stop
or CMM P stop. The protective Ilayer 910 may be fornmed on or over the
substrate 905 in the cell region 902 and the periphery region 904 by

bl anket or sel ective deposition, such as by CVvD, LPCVD, PECVD, thernal
process, ALD, PVD, and/or other processes, possibly to a thickness ranging
bet ween about 500 angstrons and about 5000 angstrons. |n one enbodinent,
the protective layer 910 is substantially simlar to the protective Iayer
860 shownotifbnEidg. th8auldh@iepped eejidsee bl:, aer proviGusneiyhing | psecegso fp i sE&HZiBS | i con
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back processes, chemical-mechanical plananzing or chemical-mechanical polishing (herein
collectively referred to as CMP), and/or other processes, possibly employing the isolation
structures 920 and/or the protective layer 910 as-an end point. In one embodiment, the removing
process removes between about 200 angstroms and about 2000 angstroms of the gate electrode
layer 950, possibly leaving between about 300 angstroms and about 2000 angstroms of the gate
electrode layer 950 overlying active regions 960. The selectivity of the gate electrode layer 950
relative to the protective layer 910 may range between about 5 and about 30. The selectivity of
the gate electrode layer 950 to the isolation structures 920 may range between about 5 and about
30. | |
[0064] The device formed in the cell region may be further processed by an over-etching or
'ovcr-polishing process to remove remaining portions of the gate electrode layer 950 over the
isolation structures 920. This over-etching or over-polishing process may also induce a recessed
portion of the gate electrode layer 950 between the isolation structures 920, as shown in Fig. 9e.
For example, a resulting gate electrode layer 955 may have a side surface directly contacting the

isolation ‘structures 920 and may have a common boundary with the surface of the divots 921.

The gate electrode layers 955 may also include portions extending into the isolation structures



shown in Fig. 9a in a subsequent stage of manufacture, in which a patterned
phot oresi st or other nmasking |ayer 930 has been forned over portions of
the protective |ayer 910. The mashing T&yer nmay conprise a photo resist

| ayer with a thickness rangi ng between about 3000 angstrons and about
10000 angstrons. The masking | ayer 930 may be forned over the substanti al
surface. of the periphery region 904, and possi bly over portions of one or
nore of the isolation structures 920 bordering the periphery regi on 904
and the cell region 902. [0059] Referring to Fig. 9c, illustrated is a
sectional view of the mcroel ectronic device 900 shown in Fig. 9b in a
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sectional view of the m.croel ect r?nl c devi
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di el ect rjtherPprR=&! BANLPERGORS tiByndve tipphmained foptione rthe: pro@ttienayrg 9por t i ons
of the protective layer 910. In mbodi nent, the 3nd|el ctrlc

pre-cl ea'ilierc‘ﬂfﬁe%"é% %Wﬁﬁs pEibe S‘é\bsﬁég S%Sr ‘GGBS%E‘HBETT ng°EA Wrfer oxi de

et chi ng fd36da) .of RVS plobctive ROSWILI HY rirﬂibvbdmyfa)wamtbmac @focestewidli afHdhing VOt S
921 proximate top .corners of the |sol ati on str céﬂres 9 t he

di vot s OFlEcHdy Tangee Baval Fheyst @ FT"?”&PP T NG %&l o alvao&sa ng,

as shownsifidnl Gruclfes. THe vdétvﬁk&laggrﬂ;cdﬁﬁ)maﬁ CHlsrdSl l&ﬁle aanl @ciihg scﬂéctltvhﬁ ramfurﬁgz,gr ation
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pr ot ect i W?*&?@}m gf@i abtog riilg\;)arne&ro ective relative t gate electrode ?aym 95

[0066] Thereafter, the exposed portions of the susbtrate 903 in the periphery region 904 may
be further processed by conventional and/or future-developed means to fgbricated MOSFETS
.and/or other transistors and logic and/or sensing circuitry in the periphery region 904. In one
embodiment, the microelectronic device 900 is substantially similar to the integrated circuit
device 700 shown in Fig. 7 and/or the device 800 shown in Fig. 8b.

[0067] Referring again to Fig. 10, illusirated is another embodiment of the integrated circuit
device 900 according to aspects of the present disclosure, herein designated by the reference
numeral 990. The integrated circuit device 990 includes a substrate having at least one memory
cell region 902 and at least one periphery region 904, a plurality of isolation structures 920
located in the memory cell region 902, and a plurality of active regions 960 each located between
proximate ones of the isolation structures 920. The device 990 also includes a plurality of gate
electrode layers 955 each located between ones of the isolation structures 920 and overlying 2

corresponding one of the active regions 960, wherein each of the gate electrode layers 955 has a



t he masking | ayer 930, and the gate dielectric pre-clean processing. [006l
] As shown in Fig. 9d, the gate dielectric layers 940 and a gate el ectrode
| ayer 950 may be fornmed over the substlPate 905. The Bate dielectric |ayers
940 may be forned by exposing the 17 portions of the substrate 905 exposed
by the previous etching process to an oxidizing environnment. In addition,
or in the alternative, the gate dielectric lavers 940 may be deposited on

t he exposed portions of the substrate 905, such as by CvD, PECVD, ALD, PVD,
and/ or other processes. The gate dielectric |ayers 940 nay conprise
silicon dioxide, silicon oxide, silicon oxvnitride, and/or other

mat er i al syiddrgtcatayhan avepazativh disteneos adjznsgi mgs dlehaselpicasustut0200ngiseirdbrs and
about . 300,.aN9st 19 din;Qﬂggl%ct%Q?lagQ?‘?s el ectrode | ayer 950 may conprise

pol ysi | i con, anorphous”silicon, -and/or other sem -conducting nmaterials,
and may be formed by bl anket deposition (as in the illustrated enbodinent)
or sel ectEOO@]dep%&frhtofélﬁ.gafﬂ?é’afi@%gé9éﬂ ineludes deportEnpetcodne Heg abadifcstang oby CVD,
PECVD, AL i$5MRon 3RGLRL BbNeH: BLAGRS §§:§’off?k%sgcdtpélé(curogesa%tihh%kiﬂﬁ§§e 1 &Rgi ng
bet ween about 500 angstrons and about 4000 angstrons. [00631 Referring to
Fig. 9e, durfageseantacient ansadiacseicane ohdlte Wwolatipnoftruetyess (P& r weh det esshicd thfegdtee 900
shown in ki ! : 1AV » Th ;¥ Lons of
he gat 6 r et ode O T P b B L g, T e

955. The {Prasoeach ioéluderecogerve debetirhodag 2 ippyfidy caBepondips brea eaanevmaiilbyf one or

nore dry eﬁltc%ﬁioﬁ& 'é%&ﬁ%ﬁ?éfzthé"@atee‘?écﬁbe@gsﬁr ocesses, etching back pr ocesses,

cheni cal - nechani cal planarizing or chem cal - mechani cal pelishing (herein

collectively referred to as CIvP), and/or other processes, S{}gssi bly
enpl oyi ngl0Pel i sachof B soktipy etrugshuess 939 elsa mert bt iy BPEES (P8 of 98t 910 as

an end pojdin of BajRRA 61D QEIBNe c1fABdds @38 \dvBTthe RUREEE D05 CNMAUE Sadleb MBEN
about 200 angstrons and about 2000 aggstrom of the gate electrode |ayer

950, possEYRYPN sEEFHISYOWeniveE g Hhsentzhp beyegs ediat castiodbberte ded0du st r ons

of the gahe ¢RG4 HR4Grdr e sulkale 9L Idr ¥hddDbrakd MRl A1 AR SI2B es 958 may
selectivity of the gate electrode |layer 950 relative to the protective

| ayer 910°%iand np Anger efesntha pdsats® Qribpopdisaent Sues offhe loltige siiugiursy 989 t he
gate el ectrode layer 950 to the isolation structures 920 may range between
about 5 amd7@bouthus, the present disclosure introduces a method of manufacturing a microslectronic

device including, in one embodiment, providing a substrate having a plurality of partially
completed microelectronic devices inciuding at least one partially complefed memory device and
at least one partially completed transistor. At least a portion of the partially completed transistor
is protected by forming a first layer over the portion of the partially completed transistor to be
protected during a subsequent material removal step. A second layer is formed substantially
covering the partially completed memory device and the partially completed transistor. Partions
of the second layer are removed leaving a portion of the second layer over the -partially
completed memory device. At least a substantial portion of the first layer is removed from the

partially completed transistor after the portions of the second layer are removed.

[0071] The present disclosure also provides method of manufacturing a microelectronic
device including, in one embodiment, providing a substrate having a protective layer located
thereon and a plurality of isolation structures extending through the protective layer and at least
partially intolthc substrate. A mask is formed over a first portion of a surface collectively formed
by the proteétive layer and the plurality of isolation structures, the masked first portion thereby

sharing a boundary with an unmasked second portion of the surface. Sacrificial portions of the



30. [00641 The device forned in the cell region may be further processed by
an over-etching or- over-polishing process to renove renai ning portions of
the gate el ectrode |ayer 950 over the 20 sol ation structures 920. This
over-etching or over-polishing process may al so induce a recessed portion
of the gate electrode |ayer 950 between the isolation structures 920, as
shown in Fig. 9e. For exanple, a resulting gate el ectrode | ayer 955 may
have a side surface directly contacting the isolation structures 920 and
may have a common boundary with the surface of the divots 921. The gate

el ectrode | ayers 955 may al so include portions extending into the isolation
Struct Unefechide 1820 28URMbPed BEmPY B QHS uhRARIBY Isdn@fpokitd, dhy Al e | i T hus,
the gate electrode |lavers 955 may have a larger w dth than underl

active remivefrs Loeenformsl biver i6 fiars AYAR Tempiung portions plolbe potgpfive {ayar, d

el ectr OQ&)IJH@X %F}rﬁ,tg‘@é’an& QP okt fAGRE bq5§1FOrf°m‘bO§ &ahe bl QdRion! JY ;S 955

may be | ower top surfaces '926 of the isolation structures 920, as
shown i mrdscgjve Bger. (Tie oprdoreeb bulérrie pianarizhd such dlas she epafprmaldeyer.Hbe faleon

el ectr 0%%%&6& Pae LANGRS ﬁfox\_@@th@fgp&émw IABORE [ QEBarAR, ahemt: SO
angstrons Ris st age of manufacture for at a latér stage, the

devi ces rémginegl ppmiotshef tmelplroteqtlegilaapr %meayedbeni transipigrs pr"o@eg@edi yajds

subst ant j onpl i n the protective

| ayer off %Je?cri §3 g%rrr%l/dev F%d%é?nlhéﬁ%r&ﬁ%éﬂ% gg g?gsl | lustrated is a
sectional view of the mcroel ectronic deV|ce 900 shown in Fig. 9e in a
subsequdfi72kt adbe &ireoomgipaevtlinad fedtprespi eeerehembpdimentsnsg hptrihossglkitiliedis of

the protgcki r}éa bAYEY nd%{%n{ﬂ,\é%réaq&ralselfagmye%os@ﬁn@%mmé Grt sRould ypp%me

chem cal etc / or process may b nP oyed to renove the

remai ni mapt mtm%’n@adﬂfy ush ghepproteaicdipajesureadses bTOor defigiiehgr BRpdENhEtheorti ons
of the. ﬁ}egséésr e DR i NEHRE! &I@%y el %0%04 and/Br qr}ﬁe‘%@%y URAL
portlong the protective [aver 910 are renoved by a wet etching process
Wi t h an a@taotaBssep! teredreodimentsyintraesidigraet Weesa skibediin e anghaidako 3@lisf t he
prot ect igye shéﬁy Sui A E@Asﬁl&an\éﬁs KO bl BepalS LAl O oiEh Tl b RS of HREHER et chi ng
process nm have "an etc sel ectivity rahgi ng ween about 5 and
about 3@159%% apg Heidbty me mdsﬁevran%@nmlemsilhﬁémtl@n%q@é aﬁ@r@@né hewsinrwighout ayer

955. [qogglngmgtggg r@[rand gjg,ge gp(tppﬁgsqmpcggpqug,ms of the susbtrate 905 in the
perlphery regi on




be further processed by conventional and/or future-devel oped neans to
fabricated MOSFETS and/or other transistors and | ogic and/ or sensing
circuitry in the periphery region 90421 I n one enbodinent, the

m croel ectronic device 900 is substantially simlar to the integrated
circuit device 700 shown in Fig. 7 and/or the device 800 shown in Fig. 8b.
[0067] Re{giATR9oCRIaMED §s:Fig. 10, illustrated is another enbodi ment of the
integrated circuit device 900 according to aspects of the present

di scl osure, herein designated by the reference nuneral 990. The integrated
circuit device 990 includes a substrate having at | east one nenory cel
region 902 and at | east one periphery region 904, a plurality of isolation
structures 920 located in the nmenory cell region 902, and a plurality of
active regions 960 each | ocated between proximate ones of the isolation
struct ureb 920A mitkodiefrngmfggaring s mi¢roelectnmic devpbaycamptisingf gate el ectrode
| ayers 955 each | ocated between ones of the isolation structures 920 and
overlying a caovidiponsibsgate heviag atphste@diei lyeer l@@tednBerdé®and\pligility each of
the gate electrode |layers 955 has a 19 w dth greater than a separation
di st ance @ffisqlsfiACRAfcRELK @i BrdusR it profecilé M‘é&l‘ﬁlﬂsat %28t sMIRGHRA Dy the
correspondi ng gate el ectrode layer "955." [ 0068] Each of the gate el ectrodes
955 i ncl (ki QF j [ ' ' ation

st uct ur age SRR, P AAhBOCLA8 o Ry RRof S} £6E ke BBty A 701 Dde o
side surface contactin n adjacent one of the isolatjon.structures 920,
such thattﬁlﬁgﬁq{e“g‘fve?‘w r @‘g\q@e pZ‘PJ@@tP'rogd%’iat@@§nB%‘Fq§a ?@ki‘gﬁpég%ﬁﬁi ng one of
the active regions 960. The isolation structures 920 also each include a
concave dihgisby sharingahaygdarypyids an enreasked sgsend pogionef theeynfpes; profile of an
end of an adjacent one of the gate el ectrodes 955. 100691 Each of the

i sol ation str uemoves saeifichlgprectserfds piotetve heesiitmatwidtie tR0mnaskédkast to a
hei ght of adjacent ones of the gate el ectrodes 955 over the substrate 905..
Thus, eacdeced pdifion;i sol ation structures 920 may extend substantially beyond
adj acent ones of the gate electrodes 955 in a direction away fromthe
substrate 905, effoviRGHe Blasi:ne plurality of gate electrodes 955 may extend
no further away fromthe substrate 905 than adj acent ones of the isolation
%Lﬂ?;g{ 5?i géofgn}lﬁ %?az)cg e%ﬁ%?)},\apf%rhc?vep ;eefﬁa.equ}ng%o%?olngsc)lflghee pl)rgttegt(i)\geul%%:sr, t%emat hod of

isolation structures, and in voids created by the removal of the sacrificial portions of
the protective layer;

planarizing the conformal layér such that the conformal layer, the isolation
structures, and the remaining portions of the protective layer are substantially
coplanar;

removing the remaining portions of the protective layer; and

forming transistors in voids created by the removal of the remaining portions
of the protective layer; wherein planarizing the conformal layer comprises planarizing
by at least one of a chemical mechanical polishing (CMP) process and an etching

process.



devi ce including, in one enbodinment, providing a substrate having a
plurality of partially conpleted nlcroelectronlc devi ces including at

| east one partially conpleted nmenory #vice and at |east one partially
conpleted transistor. At |least a portion of the partially conpleted
transistor is protected by formng a first |layer over the portion of the

partiallyy. CO”pTl?éﬁgthE)& BP&lafth @rwﬁ&elﬁg)lanaﬁ%ﬂ&ﬁ&ls%ﬁth@&)ﬁow%g pent

mat eri al renoval step. A second formed substanti covering the

Por 1 ons 1 oGRET RN e BRRIng R GE Y TR e r%’m%tﬁg%f R Secon:

| ayer over the partially conpleted nenory device. At | east a substanti al

- portion of the first layer is renoved fromthe partially conpleted
transistor after the portions of the second |ayer are renoved. [00711 The
present di-scl obhgmetabd of plabw 2dewrera tiodemprindavideds & dloating gateficldoel ect roni ¢
devi ce including, in one enbodi nent, providing a substrate having a

pr ot ect i veffdcagransistaadevied. t her eon and a plurality of isolation structures
extending through the protective layer and at least partially into the
substrate. A mask is fornmed over a first portion of a surface collectively
formed by the protective |ayer and the plurality of isolation structures,

t he maskeg fir I . ' LY sked
second pOA?ItI onflrl B?%éagg?]%glgel. 5%1§i |{(r:%}§ %6g?#&%§s h\fgl‘{oadsqg‘bluﬁl%?ot ective.

| aver are%ﬁ§§ﬁ$6d fromw thin the unmasked second portion, and the mask is
renoved. drmal laver is formed over remamining portions of the
protective layer, the isolation structures, and in voids created by the
removal of the sacrificial portions of the protective |ayer. The conformal
| ayer is planarized such that the conformal |ayer, the isolation
structure%s; anthdimethodwhclaimd wlerein dhressubbtratbés seteoteddtom ¢hel ey ar e
substantially coplanar. The remaining portions of the protective |layer are
renmoved, @hndistingosi stors are formed in voids created by the renoval of the
remai ning portions of the protective |ayer. [0072] The foregoi ng has

outlined. f eat uf g8.8H coreMBinglsufiiapdi ments so that those skilled in the art
may better understand the present disclosure. Those skilled in the art

shoul d appr eci th Iy use the present disclosure as a
basis for dem%%llﬁ%%n Orﬁns{lﬂggf(ga ug)?tg processes and structures for

-carrying out the sa S ancho achi.eving the sane
ying agermamnu?ng tag)( ??ayer onas{hcon substrateg

a germanium epitaxial layer on a sapphire substrate;
a silicon on nothing (SON) substrate:
a plastic substrate; and

a flexible substrate,

6. The method of claim 1 wherein the protective layer comprises a dielectric

material having a dielectric constant ranging between about 5.5 and about 9.



advant ages of the enbodi nents introduced herein. Those skilled in the art
shoul d al so realize that such equivalent constructions do not depart from
the spirit and scope of the present &3 scl osure, and that t hey may make
vari ous changes, substitutions and alterations herein without departing
fromthe spirit and scope of the present disclosure. 21 WHAT IS CLAI MED
|S. 1. A et NOBhOheHRAWE Bl i itbrén BTk 6 0B OnfiECEninkRERY | ST NO:

provi ding a substrate having a protective |ayef |ocated tﬁer on and a
pIuraIitde £ fs?lation structures extending through the protective |ayer
and at |ea& ngngply into the substrate; formng a nmask over a first
portion of a surface collectively forned by the protective |ayer and the
plurality of isolation structures, the masked first portion thereby
sharing a boundary with an unmasked second portion of the surface; renoving
sacrifici&l pofl¢ mathodiof claam prwheseinithesprotegtive kayemnomiprisesan erygannasked
second portion; renoving the mask; formng a conformal |ayer over renaining
porti ons aintdihiagpayet.ecti ve | ayer, the isolation structures, and in voids
created by the renoval .of the sacrificial portions of the protective

| ayer; planarizing the conformal |ayer such that the conformal |ayer, the
isolation structures, and the remaining portions of the protective |ayer
are substgnti a I " ' ini '

oot oot v | ay oy mefBEeRim ARG S RTRE! ORRD L IR MnbBE . v

of the repaining portions of the protective |layer; wherein planarizing the
conf or mal ‘*Hyer conprises planarizing by at |east one of a chenical
mechani cal polishing (CMP) process and an etching process. 22

10. The method of claim 9 wherein the gate electrode layer has a thickness

ranging between abbut 300 angstroms and about 2000 angstroms.

11. The method of claim 9 wherein the gate electrode layer comprises a silicon

containing layer formed by an LPCVD process.

12.  The method of claim 1 further comprising forming a recessed portion of the

conformal layer after planarizing the conformal layer.

13. A method of manufacturing a microelectronic device, comprising:

providing a substrafe having a protective layer located thereon and a plurality
of isolation structures extending through the protective layer and at least partially into
the substrate, the substrate including at least one memory cell region and at least one
periphery regién;

foi‘ming a mask over a at least a portion of the periphery region and exposing

at least a portion of the memory cell region;



2. The nethod of claim1 wherein planarized portions of the conformal |ayer
| ocat ed between opposing isolation styuctures at |least partially forma
menory device. 3. The nmethod of claifit2 wherein the nenory device is a
floating gate field effect transistor device. 4. The nethod of claim1l
wherein the transistors fornmed in the voids include MOSFETs. 5. The nethod

of claim 1 whekgQideNGerfitiRlgofidhs!of HREprBfctfte By BrdhSvitliR U m&RGS! Sting of

a silicon contalning subst r(ﬁe; a silicon-on-i1hsulator (SO) subStrate; a
gernaniuqkﬁgj%_xjal | ayer on a silicon substrate; a germani um epitaxia

| ayer on & J8 §ﬁ1re substrate; a silicon on nothing (SON) substrate: a

pl astic substrate; . an a flexible substrate. 6. The nethod of claim1l
wherei n the prisMo¥mefhe masksr conprises a dielectric material having a
dielectric constant rangi ng between about 5.5 and about 9. 23 7. The

met hod of cl ai minm@mgmmh@ypw@tee&mmemg@pmor@@ﬁﬁﬁ metectivariayeroden
containing layer. 8. The nmethod of claiml1l wherein the protective |ayer
conpr i sesisalatigxytgerures; and & voidgcereatyé by tie: rethogalnafithoshedficial pomiods efier ei n t he
conformal | ayer conprises a gate electrode Ilayer. 10. The nethod of claim
9 wher ei niht Beotéiatve 18epct rode layer has a thickness ranging between about
300 angstrons and about 2000 angstrons. 11. The nethod of claim9 wherein

the gate el ect }glmzlh%ytﬁé c&ﬁgﬂﬁéﬁgfer @'uéH tjh:lsltctﬁg' conformal layer, the isolation

structures, and the remaining portions of the protective layer are substantially
coplanar;

removing the remaining portions of the protective layer; and

forming transistors in voids created by the removal of the remaining portions

of the protective layer.

14.  The method of claim 13 wherein the memory device is a floating gate field

effect transistor device.

15.  The method of claim 13 wherein the substrate is selected from the group
consisting of:

a silicon containing substrate;

a silicon-on-insulator (SOI) substrate;

a germanium epitaxial layer on a silicon substrate;

a germanium epitaxial .layer on a sapphire substrate;

a silicon on nothing (SON) substrate;

a plastic substrate; and



containing layer formed by an LPCVD process. 12. The nmethod of claiml
further conprising formng a recessed_portion of the conformal |ayer after
pl anari zing the conformal |ayer. 13. met hod of manufacturing a

m croel ectronic device, conprising: providing a substrate having a
protective |ayer |ocated thereon and a plurality of isolation structures
ext endi ng thrqyggggﬁ%ugﬁgﬁ@ctive | ayer and at |least partially into the
substrate, the substrate iIncluding at | east one nenory cell region and at

| east one periphery region; formng a mask over a at |east a portion of

t he periphery region and exposing at |least a portion of the nenory cel
region; 24 repovin acrificial paortions of the protective |ayer from
within tht nerﬂ?aeyme%eﬁ P%F‘é&‘é%;w %W%OFH%V%J%‘P{;COW%&SJCE%W or nal

| ayer over renmining portions of the protective |ayer, the isolation

st r uct ur ematedalchavingeodidsciciceansiantirgngihg betsicow apous 5.5 and abautr9.f i ci al porti ons
of the protective |ayer; planarizing the conformal |ayer such that the
conformal layer, the isolation structures, and the remining portions of
the protective |layer are substantially coplanar; renoving the renaining
portions pf thendmethea bl YRith 3% SVherdf thd RORELME Ly@tDHRESa hiroyéi ds creat ed
by the renoval of the remaining portions of the protective layer. 14. The
nmet hod of i - erein the nenory device is a floating gate field

ef f ect tr%ﬁ%ﬁ@g%%%g§0ice. 15. The nmethod of claim 13 wherein the substrate
is selected fromthe group consisting of '

18. The method of claim 13 wherein the protective layer comprises an oxygen

containing layer.

19. The method of claim 13 wherein the conformal layer comprises a gate

electrode layer.

20.  The method of claim 19 wherein the gate electrode layer has a thickness

ranging beMeen about 300 angstroms and about 2000 angstroms.

21.  The method of claim 13 wherein the gate electrode layer comprises a silicon

containing layer formed by a LPCVD process.

22. The method of claim 13 wherein planarizing the conformal layer comprises
planarizing by at least one of a chemical mechanical polishing (CMP) process and an

etching process.



a silicon containing substrate; a silicon-on-insulator (SO ) substrate; a
germani um epitaxial layer on a silicon substrate; a germanium epitaxi al

| ayer on a sapphire substrate; a si 1 #8on on not hi ng (SON) substrate; a

pl astic substrate; and 25 a flexible substrate. 16. The nmethod of claim13
wherein the protective |layer conprises a dielectric material having a
dielectric constant rangi ng between about 5.5 and about 9. 17. The net hod
of claim 13 wherein the protective |ayer conprises a nitrogen containing

| ayer. 18,, The_ et hod ,of. claim.13 wherei.n. the protective |aver nprises an
oxygen  obht ai Moy o 1 et p Bt ik Horhgh Tt e ofdBEbnt or nal

| ayer conprises a gate electrode layer. 20. The nethod of claim 19 wherein
the gate €andenabipyer afjerplangezingihs coierewl 13yshgi ng bet ween about 300
angstrons and about 2000 angstrons. 21. The method of claim 13 wherein the
gate el ectrode |layer conprises a silicon containing |ayer fornmed by a
LPCVD process. 22. The nmethod of claim 13 wherein planarizing the confornal

| ayer conp4.i sea mghadaf mahufgcttsingh nliedslecmtc déviee, cbmiptisiag: mechani cal
polishing (CWP) process and an etching process. 26 23. The nmet hod of

cl ai m 13 furt heto LRRPK bishate A0 iMe ADrotebBFeas@Jofd thedoftind Bluragpf or mal
| ayer after planarizing the conformal [ayer. 24. A nethod of manufacturing

a mcroel &F 1%513@&9 stg.l%\ldrgse extgﬁ)cﬁﬁ)é £h§$dég:the protective layer and at least partially into

the substrate, the substrate including at least one memory cell region and at least one
periphery region;

forming a mask over a at least a portion of the periphery region and exposing
at least a portion of the memory cell region;

removing sacrificial portions of the protective layer from within the memory
cell region;

removing the mask;

forming a conformal layer over remaining portions of the protective layer, the
isolation structures, and in voids created by the removal of the sacrificial portions of
the protective layer;

planarizing the conformal layer such that the conformal layer, the isolation
structures, and the remaining portions of the protective layer are substantially

coplanar; removing the remaining portions of the protective layer; and



provi ding a substrate having a protective |ayer |ocated thereon and a
plurality of isolation structures extending through the protective |ayer
and at least partially into the subsZfate, the substrate including at

| east one nmenory cell region and at | east one periphery region; formng a
mask over a at least a portion of the periphery region and exposing at
east a porti ofyrhig iRsSRADWRR! dredted b e feRTENN] dithe Rtdifing batioRr L1 Ons  of
the protective raygr romwthin t%e mehory cell region; renoving the
mask; T Or &R pAut&Rivé wyaﬁ'wﬂe?é«ﬁih&vﬁ{sgﬁ&g%rmegqn BRI Void¥fAciBde MASSHETRL ecti ve

| ayer, the |golat|on structures, and in voids created by the renoval of
the sacrificial portions of the protective layer; planarizing the
conformal |ayer such that the confornmal |ayer, the isolation structures,
and the remaining portions of the protective |layer are substantially

copl anar; renoving the remaining portions of the protective |ayer; and 27
formng transistors in voids created by the renoval of the remaining
portions of the protective |ayer, wherein the transistors fornmed in the
voi ds i ncl ude MOSFETs.



