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their BIOS stored on a flash memory chip so that it can easily be updated if necessary. Such
15 aBIOS is sometimes called a flash BIOS. Flash memory is also popular in wireless
electronic devices because it enables the manufacturer to support new communication
protocols as they become standardized and to provide the ability to remotely upgrade the

device for enhanced features.

A typical flash memory comprises a memory array that includes a large number of
20  memory cells arranged in row and column fashion. Each of the memory cells includes a
( floating-gate field-effect transistor capable of holding a charge. The cells are usually grouped
into blocks. Each of the cells within a block can be electrically programmed on an individual
basis by charging the floating gate. The charge can be removed from the floating gate by a
block erase operation. The data in a cell is determined by the presence or absence of the

25  charge on the floating gate,

Memory devices are typically formed on semiconductor substrates using
semiconductor fabrication methods. The array of memory cells is disposed on the substrate.
Isolation trenches formed in the substrate within the array and filled with a dielectric, e.g.,
shallow trench isolation (STT), provide voltage isolation on the memory array by acting to

30  prevent extraneous current flow through the substrate between the memory cells. The

isolation trenches are often filled using a physical deposition process, e.g., with high-density
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The above-mentioned problems with filling isolation trenches and other problems
are addressed by the present invention and will be understood by reading and studying the

following specification.

20 For one embodiment, the invention provides a method of forming a portion of a
memory device. The method includes forming a first dielectric plug in a portion of a trench
that extends into a substrate so that an upper surface of the first dielectric plug is recessed
below an upper surface of the substrate. The first dielectric plug has a layer of a first
dielectric material and a layer of a second dielectric material formed on the layer of the first

25 dielectric material. Forming a second dielectric plug of a third dielectric material on the

upper surface of the first dielectric plug is included in the method.

For another embodiment, the invention prov|ides a method of forming a portion of
a memory device. The method includes lining a portion of a trench that extends into a
substrate with a first dielectric layer by forming the first dielectric layer on the substrate and
30  forming a second dielectric layer on the first dielectric layer. The method includes forming a

third dielectric layer on the second dielectric layer so that the third dielectric layer fills a
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Further embodiments of the invention include methods and apparatus of varying

scope.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a simplified block diagram of a memory system, according to an

20 embodiment of the invention.

Figures 2A-2H are cross-sectional views of a portion of a memory device during

various stages of fabrication, according to another embodiment of the invention.
DETAILED DESCRIPTION

In the following detailed description of the invention, reference is made to the
25 accompanying drawings that form a-part hereof, and in which is shown, by way of
illustration, specific embodiments in which the invention may be practiced. In the drawings,
like numerals describe substantially similar components throughout the several views. These
embodiments are described in sufficient detail to enable those skilled in the art to practice the
invention. Other embodiments may be utilized and structural, logical, and electrical changes
30  may be made without departing from the scope of the present invention. The term wafer or

substrate used in the following description includes any base semiconductor structure. Both
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memory accessing as part of an electronic system. The memory device 102 receives control

20 signals from the processor 120 over a control link 122. The memory cells are used to store
data that are accessed via a data (DQ) link 124. Address signals are received via an address
link 126 that are decoded at address decoder 106 to access the memory array 104. Address -
buffer circuit 116 latches the address signals. The memory cells are accessed in response to [
the control signals and the address signals. It will be appreciated by those skilled in the art

25  that additional circuitry and control signals can be provided, and that the memory device of

Figure 1 has been simplified 1o help focus on the invention.

The memory array 104 includes memory cells arranged in row and column
fashion. For one embodiment, the memory cells are flash memory cells that include a
floating-gate field-effect transistor capable of holding a charge. The cells may be grouped
30  into blocks. Each of the cells within a block can be electrically programmed on an individual
basis by charging the floating gate. The charge can be removed from the floating gate by a

block erase operation.



20 signals fromthe processor 120 over a control link 122. The nenory cells
‘are used WO 4pq@hie3idat a t hat are accessed via a data (DQCTUS2ResIRA143 Addr ess
signals are received via an address |igk 126 that are decoded at address
decoder 106 to access the nenory array 104. Address buffer circuit 116

| at ches the address signals. The nenory cells are accessed in response to
the control si gridlronapabediomeat aneaneryighd P4 is 3 NOR ﬂﬁShﬁée@Bm@EﬁYatﬁgﬁowlthose

skilled in.the ar t hat ~addi ti-gnal ci.rcuit rol Si | be
or ovi decehg kbRt G s ROk SRR Elsbeba PR SR8 BB
hel p f ocubedeh niddgory @¥ie 6 & estumbng theadyyis@bhtteliQd aibiiclingd ehevaemony @yl s
arranged in_row and columm _ fashion. For one enbodinment, the nenory cells

are fl asHrAEMR dlpslkBlemery gemicysie pesgased byrpuREraTg CHREEYS TUeh @s Hrere8tace?sinsi st or

capahl e ' . : ' s. Each
of "t Re o Srrlfy TR B AR Eic B, Sl ny BYol Br SbAMRSE S thp BLARNS:  Fa
basi s by seléwingitigwbiididd @ahédig] Bxheir cdiifol @hrs.gThe fow b sdlen@l edniorpeslishe

floating gate by a _block erase operation. WO 2006/012163 PCT/ US2005/ 022143
5 For ondeamipsaihaidata vduesan e rcafy)mmt fmespyntow ing achfipapsurront.depending
control |, of AVl ol to a
word |i nggﬁatﬁl Q%ro?%%@&ggfe\éhﬁgﬂgfa %gggctéﬁeg%?{? Iﬁzﬁe%ﬁf)q%fg a géﬁeﬁ%ﬁl%%plﬁ e array
is connetih@d to a bit line. The nmenory array for NOR flash nenory devices
is accessed by row access circuitry, such as the row access 5 circuitry 108
of mgnory devi cerol@Rath@CdrhdtfihBE:, ﬁleﬁw%&_fraj | 2P aNIA ST RadiBiBHYryCAtdyaldY

sel ecting the word Iine connected to their control gates. The row of

sel ect edamepsd yudethhighe comgrol ghtecd catlememont eclhvefl ares olntht hay ol apmnedied tol i nes

by f1 owi i fferi t, d di ng. t hei _stat.es,
FFom a cbinas it SuPe sch Svtiory Bl s cirely Sovdrire i ¢ SHpRRR IR
anot her gRRPRLRN txmst%mfexnaﬁals@yceﬁ%f %h% a?ra%'%ﬁén%é&ﬂ tc@m&g ¥ @ihSY(oRbSO

arranged such that the control "gate of each nenory ce a row of the
array i stermahdidhdd strings)a exggrod 3Rieach, wibvibe eremorn ctll nempested eigethies imssties,

directly connected to a colum bit line,by its. drain region. lLn t he
TendRy oS G by S AR e b ane] 10 Prs A8y O ATH e
NAND st r §RgSthem8ryteviced istBerf ARsseibl ot/ 8 cdiE BREWG Shich o BBt Reeds0get her in
series, 15 sourcé to drain, between"a source [ine"and a colum bit |line. The
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line connected to a control gate of a memory cell. In addition, the word lines connected to
the control gates of unselected memory cells of each string are driven to operate the

20 unselected memory cells of each string as pass transistors, so that they pass current in a
manner that is unrestricted by their stored data values. Current then flows from the source
line to the column bit line through each series connected string, restricted only by the selected
memory cells of each string. This places the current-encoded data values of the row of

selected memory cells on the column bit lines.

25 Figures 2A-2H are cross-sectional views of a portion of 2 memory device, such as
a portion of the memory device 102, during various stages of fabrication, according to
another embodiment of the invention. Figure 2A depicts the portion of the memory device
after several processing steps have occurred. Formation of the structure depicted in Figure

2A is well known and will not be detailed herein.

30 In general, the structure of Figure 2A is formed by forming a first dielectric layer
202 on a substrate 200, e.g., of silicon or the like. For one embodiment, the first diclectric

layer 202 is a gate dielectric layer (or tunnel dielectric layer), such as a tunnel oxide layer. A
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Speci Tl Cs%lbls%éte 588 mfldo t'.'[ll[e tf(tr]urtchI (%lefaggl{cllgyelr %gﬁr F grzzglolﬂfer embodiment, the third dielectric
layer 212 is a pad oxide layer and can be a thermal oxide layer. For another embodiment, the

20  third dielectric layer 212 is, for example, of deposited silicon dioxide (Si0;).

A fifih dielectric layer 230 is deposited within each of the trenches 210 on the
fourth dielectric layer 220 in Figure 2C to either fill or partially fill trenches 210. For one
embodiment, the fifth dielectric layer 230 is spin-on dielectric (SOD) material 230, such as a
spin-on glass, hydrogen silsesquioxane (HSQ), hexamethyldisiloxane, octamethyltrisiloxane,

25  etc. The fifth dielectric layer 230 is then cured (or annealed), e.g., using a steam-oxidation
process, if necessary. For one embodiment, the fourth dielectric layer 204 acts to prevent
oxidation of the substrate 200 and the conductive layer 204 during curing. In Figure 2D, a
portion of the fifth dielectric layer 230 is removed, such as by etching in an etch-back
process, so that an upper surface of the fifth dielectric layer 230 is recessed within the

30  respective trenches 210, e.g., below an upper surface of substrate 200, exposing a portion of

the fourth dielectric layer 220 lining each of trenches 210.
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| ayer 212 is a pad oxide l%%?r and can be a thernal oxide |ayer. For_ another

enbodi mefielectrivdayay 28fiapd the tird diglpeiric tayer 2 12 SThak is, therforsth gislestrioyeieldfsi t ed

cachof IEtPPE g lpgt ikl of KB Pk Thee PR B R EBBERRBEA 0100 1

ei ther ffdurthakielpafit (536t 320 idchtell vaEM efchdGrentins 2006 regtved] Thidtexpbdee ta fth
dielectric layer 230 is spin-on dielectric (SOD) nmaterial 230, such as a

spi n- on BPRes surfapeif deramasi leyersHif, Bxeanatiqnacbfhe maskdmserApodthsicpadusiiae layer
oct amet h%{)& gjh& il RN Rt efepic Ther zﬁﬁ?hr%héﬁ Qpldch‘%%e%‘éﬁers'z‘i o' ANE! &§g>oft§0nt cur ed
(or anneal éd), "€.g., using St'eam oxrdation —proce %J Rt essary. For one

enmbodi metird diklectfio ayeh2 Tl Bigebétiveed tipaippeOdiracd sf substpite 260tind theiwhptd on of
t he substrate 200 and the conductive | ayer 204 during C”ﬁ;ﬁ%' I.n_Figure 2D,
45

a pPérti sntase of the il diglegicis lavarr iThe repaipinporionsof Moyt teg laygr % hi ng
. t o - o
| ayer 2ot BT AUBGRETeF 730 Wi Bk B RUNLE 28 Bl ENS p b i G 2

upper sugt@thes 210, sk Bisdvwiinerigf 2 hRviag A u@g@%ﬁi‘fémh@f is rbdvesddmetdvi tidiuphect ri c
| ayer 220 i ni ngi each of trenches 210. WD 2006/ 012163 PCT/ US200i /022143 7 A
porti on #irfachel fhewpbyrags 8ctric |ayer 220 is selectively renmoved in Figure
2E, e.g., using a controlled wet etch, to a |l evel of the upper surface of
the fifth di el edhidiigure afea siB80diekuicic layeat?4a iy Hankien ilegpsped,teimmsoig 4 he fourth
dielectric layer 220 is interposed between.the fif dielectric layer 230
ona lohe. PRSI SRR Placeiag et e RO Figuns 2 apdiis i anSfietedret by er 220
5 1S rembyebAMAn UPRALALITARR Bl WgediSteybidiYis AfsiRAEn iapyRAS e
portion o thee ourtﬂ gﬁecllgct P?c ISayer tt3‘320 ogat e?lsvi ?lf%s#l ealéh of}&%r enches
210 i s repmy sukfacEhif theempsislagert 208, on frexpesuifpacdomsfof tiemadslkyéadier tH206, t he

i el et r PG Spa 20y Bab EHexHROE LU ghaic ARGl ep ot e PE 9 t he
_ the portion of the third dielectric layer 212 lying between the upper surface of substrate 200

20 and the upper surface of the fifth dielectric layer, and on the first dielectric plug 232. For one
embodiment, the sixth dielectric layer 240 is of a high-density-plasma (HDP) dielectric
material, such as a high-density-plasma (HDP) oxide. Note that the first dielectric plugs 232
reduce the remaining depths of trenches 210 and thus their aspect ratios for the deposition of
the sixth dielectric layer 240. The reduced aspect ratios of trenches 210 act to reduce the

25  formation of voids when depositing the sixth dielectric layer 240 within the unfilled portions
of trenches 210.

A portion of the sixth dielectric layer 240 is removed from the structure of Figure
2F in Figure 2G, e.g., using chemical mechanical polishing (CMP). That is, the sixth
dielectric layer 240 is removed so that the upper surface of the mask layer 206 is exposed and

30  so that an upper surface of the sixth dielectric layer 240 within each of trenches 210 is
substantially flush with the upper surface of the mask layer 206. Note that the portion of the
sixth dielectric layer 240 within each of the trenches 210 forms a second dielectric plug 242



third di eW&EJoif@ung:}’er 212 lying between the upper surfaﬁggggﬁaﬁﬁﬁ#gte :200

and t he upper urface of the fifth dielectric |ayer.
portions of the fourth dielectric layer 820 and the fifth dielectric |ayer
230 forma first dielectric plug 232 that fills a |lower portion of trenches.

210, as L i J : t hate | el ow
the upper it LB Rt e 26 As HARELS R BI04 B R T
| ayer 2402025 ekteadsdato te pastrhed,00cargl termishteg attht hirplhysductive ppag 232 i'lig third
Cach o tPERGASIELBI2 SIBESEAPcck HE et e eresens Al peayePioB402pge
deposi tedth@@uﬁsnﬁteezm%s%e fg@?@@éﬂ{%@fgﬁ atd e SBraleBMR 206, on the

exposed portions of the ma ayer the conductive [ayer 204, and the
firstcdielectric I i s . ] tion
of the third di e#ec%%l&]ia% %ﬁerﬁ{ %%%QT“%%J‘] 3ed %@?ﬁﬁéﬁﬁsg@?& 0 %‘%:Iéﬂ%‘tcﬁ%rf

subst r at egrgfoRes2) 0aind thikcaveiyPREm She fagere didboddaernl thé Lppetisetfeed 61l sobster€r00 and on
the first dielectric plug 232. For one enbodinment, the sixth dielectric

|h ayﬁr d240thﬁtsca§foeé;s¢d gHowe mrmary selks g pebpjo @ﬂéied&@bkms afspcetedvithdich as a
ot e AR BRI o ARLE B Hiah Sl B daBluiohte?

reduce the rénal ni ng heir "aspec ati

t he depos220iiebf Ailiridd, ket SarkddvettcBl SEdct the rélaabality A the mibBorectlleadd dapesd rati os
of trenches 210 act to reduce the 25 formation of voids when depositing the
si xt kO di anesewidevicgyer 240 within the unfilled portions of trenches 210. A
portion of the sixth dielectric layer 240 is renoved fromthe structure of
Figure 2F in Fi diesk 20Gis sibgequently ranamied o eglosetieiranidec]vegaydar gA#ndn( CVP) .

That is, the sixt dielectric layer 240 is.renoved . so t.hat the e
sur f ace dieEHe BeBRriedut 2ohes s Websn s REBER SRR it b GV o
the sixt hyddhRidebGab RYRD) BAR: WA s BeRd6iin od £1805HARA 23fkichve RfesRONTAQI | ¥

flush with the upper surface of the nmask | ayer 206. Note that thé portion of
t he si xtdondualvedayer 260,aypeh aPd Goprdtulysileanast, 4 metat lnyeg kes, i2ftdcténrmetah

b otgh Rt By 6gaY a6 e BRI FiAS AYSr 258 TREHS (RGO Bhduct | ve
condust | vaHng FEEB el 2A5, SUASHEH BetCan Nl LORINEE PRetol ARy AR o
t he port i ooindré comhctvaimdiedhsatr condypliugia®é®, anttal bhenesal bsttenting RO and t he
first d eAisep%tséA gn g lpgl?'si 1%(%1 ﬁi?fgr, tetfg:(? olf gl% 1ezairte%1b20%c1)1hent, conductive layers 204 and 260
respectively form a floating gate and a control gate (or word line) of memory cells of a
20  memory array, such as memory array 104 of Figure 1. Source/drain regions are also formed
- in a portion of substrate 200 not shown in Figure 2G as a part of the memory array. For one
embodiment, conductive layer 204 is extended to improve the coupling of the floating gate. o

The trenches 210 filled with dielectric materials, as described above, act to prevent

extraneous current flow through the substrate between the memory cells.

25 The components located in the region peripheral to memory array 104 of Figure 1
are also formed on the substrate 200, and the trenches 210 filled with dieleciric materials, as
described above, may be formed between the region peripheral to memory array 104 and
memory array 104 and act to prevent extraneous current flow through the substrate between

components of the peripheral region and memory array 104.




5 Note that the fourth dielectric layer 220 is located in the | ower portion
of each owoO1wemnehss 210 and thus away fromthe | ayers dicposecssm@mizhe upper
surface of substrate 200 that can be usgd to formnenory cells. This acts
to reduce problens associated with the Tourth dielectric |layer 220 storing
trapped charges, especially when the fourth dielectric layer 220 is of
nitride, that can adversely affect GONCIdISIAN| ity of the nenory cells and
thus the 10 nenory device. Mask 206 is subsequently renoved to expose the
conduct i ve | ayer ARBdughspecifioteaitgdirgerds Rdvedicen divsayted a@ddesceibed hersincit val a

| ayer of silicon oxide, a nitride, an oxynitride, an oxide-nitride-oxide
(ONO) | a)}’éraPP’@P’@?efi)iWstﬁ?f’r?é?f F AT e 2l i SBY) T AR 3@ }Sﬁ[&vgﬁ%@ A
conduct i - r L d r,

g el P puAEOpRD 1R SHARRHOBRAL SRR crfimefts TROM. MAHET

si |l i ¢ de adaptetigns@if thicniavéntion, willshe apparedt orihdvdeef ordihenyghileindhehsct ri c | ayer
250, as shown_.in Fjgure_ 2H The conductive |ayer 260 may | nclud one or

Tor e condiCOTRE rib B PRlGHiop ¢ BHEReR fo/eoveRgiey dapialigas ay Vasjations af thgont ai ni ng

| ayer di; ; n i:1d ¥ : H t her ﬁngg' ,
conductiJ§R%§§%r§1%gﬁﬂgﬁﬁ§é%%ﬁgggggﬁgkfgg%ngg?#ﬁgﬂgfg§¥ng gayg@g}d a
control gltias God equivalents tieyeadf nenory cells of a 20 nenory array, such as
menory array 104 of Figure 1. Source/drain regions are also formed in a
portion of substrate 200 not shown in Figure 2G as a part of the nenory
array. For one | enbodinent, conductive |ayer 204 is extended to inprove
the coupling of the floating gate. The trenches 210 filled with dielectric
materials, as described above, act to prevent extraneous current flow

t hrough the substrate between the nmenory cells. 25 The conponents located in
the region peripheral to nmenory array 104 of Figure 1 are also fornmed on
the substrate 200, and the trenches 210 filled with dielectric materials, as
descri bed above, may be forned between the region peripheral to nmenory array
104 and nenory array 104 and act to prevent extraneous current flow through
the substrate between conponents of the peripheral region and nenory array
104. WD 2006/ 012163 PCT/ US2005/ 022143 9 CONCLUSI ON Al t hough specific
enbodi nents have been illustrated and described herein, it wll



be appreciated by those of ordinary skill in the art that any arrangenent

. that is calculated to achieve the sane purpose may be substituted for the
. specific enbodi mrents shown. Many 5 adaptations of the invention will be
apparent to those of ordinary skill in the art. Accordingly, this
application is intended to cover any adaptations or variations of the
invention. It is manifestly intended tYhat this invention be linited only by
the following clains and equivalents thereof. 10 CLAIMS 1. A nethod of
formng a portion of a nmenory device, rising: formng a first dielectric
plug in a portion of a trench thatigﬁgéﬁgg into a substrate so that an
upper surface of the first dielectric plug is recessed bel ow an upper
surface of the substrate, wherein the first dielectric plug conprises a
layer pf a sphdthehoffoehBRld pditiondf Shdetlory devidd)ca@brivingh a nitride |ayer

i nt erposed between the substrate and the spin- on dielectric material, ends
of the nit riogaingafst distestiraniug in opartien pf @ frerchidiptrytends intgmpubsteaie seibat ast

i ectri ¢ rmt PRy R of g iRGiE Blue S fecllarBRIon i e B AR SR e of
the layer of a subfidle, Wheféifi iechinst iclwBiieplad cdiprierd 14yee o RBSih-chuiéla@dc of the

first dielectric plug; and form ng a second dielectric plug on the upper
surface of the mategal icentaettwitlca pitiide layer imepased hefoveen the subsfrats andhiie spin-

formng the firgt..dielectric,pl rther. conprises ftarmn he. nikride

| ayer on & di el RGPS of HeeGias SRR et pilh B onch BSicH e

di sposed on t happérdisfacdbethe3ubstiage taR{16@ 0Pbn apérBudacebahelayef Of ¥pigohhe
second dielectric plug conprises formng a_ portion of the second dielectric

pl ug on the di alideetric sateripdyrthe andsihewmitridedaydr and dhawpper swréacsiof thedayesod end

e i kot FERLA RS it Bt B TR R
spi n-on di efafing CsetBdddicRictrichlug bethetippadsueface bbihe st didledieit Rlugyr i ng t he

spin-on dielectric material conprises an oxidation process. 7. A method of
formng a portion of a nmenory device, conprising: lining a portion of a

trenc rﬁ t hat Tf@%gtﬂgé 0% Hafnd , &Hé’rseh{ f%%%invg tﬂg fifht fd{erlécttngbﬁlg %}tﬁér %oln%}{lgés fgx\fning
the nitride layer on a dielectric liner that lines a portion of the trench and is disposed on the

substrate.

3. The method of claim 2, wherein forming the second dielectric plug comprises forming a

portion of the second dielectric plug on the dielectric liner.
4, The method of claim 1, wherein the second dielectric plug is a high-density-plasma oxide.

5. The method of claim 1, wherein forming the first dielectric plug further comprises curing

the spin-on dielectric material.

6. The method of claim 5, wherein curing the spin-on dielectric material comprises an
oxidation process.
7. A method of forming a portion of a memory device, comprising:

lining a portion of a trench that extends into a substrate with a first dielectric layer by

forming the first dielectric layer in contact with the substrate;



formng the first dielectric layer in contact with the substrate; 11
formng a second dielectric layer in contact with the first dielectric

| ayer; formng a |layer of spin-on dielectric material in contact with the
second dielectric layer so that the [ayer of spin-on dielectric naterial
fills a portion of the trench and so that an upper surface of the |ayer of
spin-on dielectric material is |ocatedlbel ow an upper surface of the
substrate; renoving a portion of the second dielectric layer to a | evel of
t he upper surface of the layer of spin-on dielectric naterial to expose a

portion of fagidd d stkcofld @ilef‘éé&{d 16yer 3y %ntééli’%ﬂﬁﬂe & N8ERiE RgeyPPEr surface of

the |ayer of spin-on dielectric material and the upper surface of the
substrat e; fodinfge lyerpiapinion dielctricanateria ih agmactwrithhthe seénadtdigeattic byens t o

ol oot 0" By nruRle s B o SRS i RALELS BBkt Bchify S !
di el ectric _materjphy, guﬁabew%eqw&%?@?iawdia@cﬁfc hit€riiii§ Rleated b8 ipper

| ayer. 8. The nmethod of claim 7, Wwherein the trench passes through a fourth
di el ectric | ayersurfaceefithesnbsttate;upper surface of the substrate and a

conductive |ayer forned on . the faqupth dielectri | gyer. 9. The hqd of
1 ai m 7, WHERBVIPE GPIERR Of fe SPRPgP-tap 00D ieupuauhy WA SUTiea Pt I tYeer
conprises anneal}, iﬁ-B? died¥kfic fhfatengI 3 eRPosd a%&ﬁ&ﬁ bEthRB didkctrid PryerloBREN O
of formng a portion of a nenory .device, conprising: formng a trench

t hrough a conducbétween theappei swlasedf the layef 6f spin-on didedtric matezipbanddhe ppised on

an upper surface OE a i&bSt ate, the trench extending into the substrate
bel ow t he upper$ Ll date to expose a portion of the substrate

bel ow the URPRing SilakEeQHc id)Rr FithR thelencH dJtsg i"fllhaereh{aﬁﬁﬁé‘?&%'oﬁWf fe upper

surface of the substrate wth a second dielectric layer by ormng the

second di el ect ri tredchy shermin 4 hertion pb thedhipd dicdetriokythie fouedtandbe uppsl swfacehe
upper surface of e substrate, formng a third.dielectric.la verlying
portions of the oAU seinsonislectie mafksial padon e cxposed portion of the frst

dielectric layer.

8. The method of claim 7, wherein the trench passes through a fourth dielectric layer formed
on the upper surface of the substrate and a conductive layer formed on the fourth dielectric

layer.

9. The method of claim 7, wherein forming the layer of spin-on dielectric material further

comprises annealing the layer of spin-on dielectric material.

10. A method of forming a portion of a memory device, comprising:

forming a trench through a conductive layer disposed on a first dielectric layer disposed on
an upper surface of a substrate, the trench extending into the substrate below the
upper surface the substrate to expose a portion of the substrate below the upper
surface of the substrate;

lining the trench below the upper surface of the substrate with a second dielectric layer by
forming the second dielectric layer on the exposed portion of the substrate below
the upper surface of the substrate;

forming a third dielectric layer overlying portions of the conductive layer and the first



dielectric layer through which the trench passes, and on the second
dielectric layer; formng a fourth dielectric layer on the third dielectric
| ayer so that the fourth dielectric layer fills the trench to a | evel above
‘the upper surface of the substrate; renpbving a portion of the fourth
‘dielectric layer so that an upper surhgpe of the fourth dielectric |layer is
recessed bel ow t he upper surface of t substrate; selectively renoving a
portion of the third dielectric layer to a |level of the upper surface of

the fourth dielectric |layer to expose portions of the conductive |ayer and
the first di el edilectrid layerthiobglowhichthe trendhipesteseambompthe seend ditl&tppolryérpn  of

ek S P o S
fifth dielectri Cla#é‘)/ﬁ'ls role &Hﬂ%ﬁg\%ﬁ%&%%gﬁe%rﬁ oﬁﬁ@%&hﬁe | ayer and

the first dielectiric |ayer trench passes, & exposed
portion of tehmviecopationiofihedbuitlc diebegtric, lapardo dimttah@ppaperfasawfithe fouvoth t he of

the fourth dielectyric. layer, wherein the fifth dielectric layer fills the
trench above the‘%ﬁg‘ﬁw laygriis recesse gﬂ@‘”& ¢ upnsE suigagerof the @béﬁtﬁyc | ayer. 11.

The met hod é%iecﬁlvélgg% Qvinyhagj’o‘?ﬂiéh 5&5?9{31%] &i&l@cﬁi&‘?@%g tt&CﬁIIHr?Sﬂ éfitgg \9@?} SR %gao .

mask | ayer dispo on conduct ayer an e netho
claim 11, furt hethefourti dislectialayeto agpdsh pofticht bf theaoaduative ldyay and the fiestpose

an upper surface of fhe k | ayer apd so_that an upper s ace of the
fifth dielectri cglﬁlﬁyw laygriihiongh Mbichy %EWG@%%@Q@&OHM@%%%O th the

upper surface of di%fég‘?r{ezfigﬁrl lgé'a?cfd betweenthE F@Eﬁﬁﬁ@ oﬁh?f’(mln'ti%}ri]elm{if} ﬁy@r and

renoving the fift ric layer conp chem ca ani ca
polishing. 14. Tihe uppthwtfaoé ofthaisnbsh@te; winkr ei n sel ectively renoving a
portion of the , third dielectric layer is_acconplished ysing wet etching.
15. The netio5@inga ﬁfdﬂaﬂrﬁ?q%zw lapver @1 the eEpRses Rertions gf thegen CtivR 2yep i the first

dielectric |ayereLomy llhﬁfﬁ'sthﬁ)ﬁgﬁ WhikHRAS ﬁeﬁh%%?e%; thlelekposed portion of the second
dielectric layer, and on the upper surface of the of the fourth dielectric layer,
wherein the fifth dielectric layer fills the trench above the upper surface of the of
the fourth dielectric layer.

11.  The method of claim 10, wherein forming the trench comprises patterning a mask layer

disposed on the conductive layer and etching,

12.  The method of claim 11, further comprising removing the fifth dielectric layer to expose an
upper surface of the mask layer and so that an upper surface of the fifth dielectric layer
within the trench is substantially flush with the upper surface of the mask layer.

13.  The method of claim 12, wherein removing the fifth dielectric layer comprises chemical

mechanical polishing,

14, The method of claim 10, wherein selectively removing a portion of the third dielectric layer

is accomplished using wet etching.

15.  Themethod of claim 10, wherein removing a portion of the fourth dielectric layer

comprises an etch-back process.



