1 | SOLATI ON TRENCHES FOR MEMORY DEVI CES TECHNI CAL FI ELD OF THE | NVENTI ON
The present invention relates generally to nenory devices and in particular
the present invention relates to isolation trenches for nmenory devices. 5
BACKGROUND OF THE | NVENTI ON Menory devjces are typically provided as

I nternal storage areas in conputers. The teen nenory identifies data storage
that conmes in the formof integrated circuit chips. In general, nenory
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substrat esme%nsolr{r] % a type of EEPROM (electrically-erasable programmable read-only memory) that

can be erased and reprogrammed in blocks. Many modern personal computers (PCs) have
their BIOS stored on a flash memory chip so that it can easily be updated if necessary. Such
15  aBIOSis 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 char;ge 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 (STI), 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



sem conductor fabrication nethods. The array of nenory cells is disposed on
the substrate. Isolation trenches forned in the substrate within the array
and filled with a dielectric, e.g., shallow trench isolation (STI), provide
voltage isolation on the nmenory array by acting to 30 prevent extraneous
current flow through the substrate betw?en the nmenory cells. The isolation
trenches are often filled using a physi deposition process, e.g., wth
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15  specification, there is a need in the art for alternatives to existing trench-fill methods.

SUMMARY

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 french -
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
gubstrate 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



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

| ayer of a second dielectric material fornmed on the layer of the first 25
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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



scope. BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a sinplified block

di agram of a nenory system according to an 20 enbodi nent of the invention.
Fi gures 2A-2H are cross-sectional views of a portion of a nmenory device
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be taken in a limting sense, t he scope of present invention is
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circuit nmemony array 104 that 1nc1udes an address decoder 106, row access circuitry 108, column

15 access circuitry 110, control circuitry 112, Input/Output (VO) circuitry 114, and an address

buffer 116. The row access circuitry 108 and column access circuitry 110 may include high-
voltage circuitry, such as high-voltage pumps. Memory system 100 includes an external
microprocessor 120, or memory controller, electrically connected to memory device 102 for
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 to 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.



device 102, such as a flash nenory device, e.g., a NAND or NOR nenory
device, a DRAM an SDRAM etc., that includes an array of nenory cells 104
and a region peripheral to nenory array 104 that includes an address
decoder 106, row access circuitry 108, colum 15 access circuitry 110,
control circuitry 112, Input/Qutput (1/Q circuitry 114, and an address
buffer 116. The row access circuitry 108 and columm access circuitry 110 may
i nclude high- voltage circuitry, such as high-voltage punps. Menory system
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flash memory devices is then accessed by row access circuitry, such as the row access

circuitry 108 of memory device 102, activating a row of memory cells by selecting the word

line connected to a control gate of ra 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 currentin 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 a 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 dielectric
layer 202 is a gate dielectric layer (or tunnel dielectric layer), such as a tunnel oxide layer., A



selecting the word |line connected to their control gates. The row of

sel ected nenory cells then place their data values on the colum bit |ines
by flowing a differing current, depending upon their progranmed states,
froma connected  source line to the connected colum bit lines. 10 For
anot her enbodi nent, nmenory array 104 is NAND fl ash nenory array al so
arranged such that the control gate of each nenory cell of a row of the
array is connected to a word |line. However, each nenory cell is not
directly caomiedgivedayen2@d, eql,arinyebbf ddped golysilicdns is fdmaddnom thg ifiost dickasticdakr t he

menory cel of ., the. arr arg arranged together. in styin often r med
NAND St £ ifly St By gk by B At KRR Sn 8 YRy Bt 0 e ek B0er Bt her i
series, 15capthaGecdnd dibldifc lab&] AWRB as Anihed1efer) d.f1ea dlicbnmigidb (SNPldyer. | ne. The
menory array for NAND flash nmenory devices is then accessed by row access

circuitry, such agrdntRes?0WaRCRBSYuertly TokiddriirodSBthe imaIR Myey 206 tietond8ve
activating a row of mem)ragi cells by selectin e _wor | i ne connected to a

th d
cont rof galerer@4angahiisst delestric layei ) ang gxtend into subsigate 20@ sThisgaba ed to  the
| : L o AL e dr i
contro 93&&%&&%@?2&%%%& lﬁé{s i(gﬁ)ifaﬁltei aegd%ﬁ%t. H i iR al 2 b

operate the nory ce ring as pass transistors,
so that t hhyn babsmedion portionsofahe snhstrate 2¢0hexposed bythesenchet 24 soys tdlgierthst or ed

data val ues. .Current. t flo from.t source line to the colum bit line
t hr ough ea%q{ﬁ%?ﬁt&egc%eﬁﬁﬁgg?%ﬁ??Uibﬁ ?te?‘Z%tri cted only by the selected

menory cells of eac tring.. This aces the .current-encoded datg val.ues of
the row of el echdtumbisRiedmet 2Bl St agfufit e o AedicoosdnrEdt oa. o1
are crgss-faféd Ok stth@ie 08 Figard X 11 Mpure RBAsUER AP bY blAaNdt @eposftitmhar@Sactsds
portion of the menory device 102, during various stages of fabrication,

accor di ng #xidaign harieplsperdprenaemirodimeal.i prasHicalby, thedoyiih diebestriedmyes 220 tshe
portion of ' I ALY ) ccurred.
For mat { on ShSFApibel G EEor B hyer SUERE on bR R U PRI 8T | o
be det ai | esbntactize tayeBZ04, andjida dirsidieldctrie lsyer 302 threnghfwiitlywersh&2 li0pasored by

formng a first. diglectric |ayer, 202 . qubstrate 2 .., 0of .silicon

or the Ii k‘%’“r@g’re%(‘i%ﬁ%gg? fo %%%?“fg%éﬁ?e&&%lﬁﬁe&q%yﬁ}‘%fd?yr ey gate

dA i el eabri cfolmal BlclecRic 1hyen D20 lifks@eastes 2C0.| Pot@®he embodiheas tha thivdaiglec@isiigder | ayer,
212 acts to provide adhesion between substrate 200 and the fourth dielectric layer 220 and

acts as a stress release layer for relieving stresses that would otherwise form between
substrate 200 and the fourth dielectric layer 220. For another 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 (SiO5).

A fifth dielectric layer 230 is deposited within each of the trenches 210 on the
fourth dieleciric 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  ete. 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,



6 conductive layer 204, e.g., a layer of doped polysilicon, is fornmed on
the first dielectric layer 202, and a hard nask | ayer 206 is forned on the
conductive |layer 204. The mask | ayer 206 can be a second dielectric |ayer,
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cach of ¢ HENPFERLRes Soralln Figdrt L piliah gbar Bfco Rt i e SBRG i dbd o 1o
ei t her fi lglufare of thetstisdtdaye X0ol | trenches 210. For one enbodi rrent the fifth
dielectric layer 230 is spin-on dielectric (SOD) material 230, such as a

spi n-on gl ass, hyHFQEeN2Es a sk didlcaitiSyer PRIs,bldh@utaepbdiel .6 ] dstigane,

octamethyltrlsHoxane 25 etc. The fifth dielectric_|ayer 230 I'S then cured

(or akheaPBypical gruferingRiopRss. Vet s sireskirg of Figare 25 awldlls fmuun fifledpartion of For one
enbodi Mente, i fHerehGids b, deelcﬁﬁEﬂy, thd U IHIB?“.Q:&]@%& oL@ 1sme§¥s?ﬂ33 on the exposed

upper surface of the mask layer 206, on the exposed portions of the mask layer 206, the
conductive layer 204, and the first dielectric layer 202 through which trenches 210 pass, on
) 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 2@, 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



oxi dation of the substrate 200 and the conductive |ayer 204 during curing.
In Figure 2D, a portion of the fifth dielectric layer 230 is renoved, 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 sugstrate 200, exposing a portion of
the fourth dielectric layer 220 |ining 8ach of trenches 210. 7 A portion of
the fourth dielectric layer 220 is selectively renoved in Figure 2E, e.g.,
usi ng a cent pakdsehlonsgti thetntdsk ldyer 204, teebndictivdRyetH0d) the firdt aceivofive lagerf i ft h

ayer - 22050% SR BRSBE B THE N0 anE SRS seRe ri epndiergiape 385 Thedbe” ' ©
third di elpfdctricayer 282 isdderpoddiPetwéon thdWorfietiboft the SHcBhEaikTet@iclppdper42238 S5 1S

renoved from an upper surface of the mask |ayer 206, and the exposed portion
of the f &wrsubstiglec]0@and ithe firgidielecirioplvg 232 aefl (e seisHae20R of trenches 210 is
renoved. This exposes the upper surface of the nmask | ayer 206, the portions

of thé mask | ayeMNaohat thhfoustriclentiic layera328 s lopgad infhellowes pettion pf efichlobct ri ¢
| ayer 202 i ' i rd
dielectri gte}{l]%l%?fbﬁ@ tﬁ‘% %a?%%%g%%{% e %;S)eéi?& gﬁ??@%égﬁg?ﬁgg Ss‘iblrggatlt%E 0 and
t he upper tbbOcambefmedttodbrm henfory tdllsdThisacts to dhaproblethb essveated mithghegpor t i ons

of the fourt ielectric. layer 220 and the fifth dielecgtric.layer 230 form
2 firet oferbeinsily 25 hefippadtbingss smepialig pEPC Rt HERIE 5910, s
shown in Bb@idlof nifide, AR tROadRorsbl Rt She feRASRLIS I the iBerh @G REBLAIIRIsANE t he upper
surface of the substrate 200. In Figure 2F, a sixth dielectric layer 240 is
bl ank¥ d&wewry dayicee. g., using a 15 physical sputtering process, over the

structure of Figure 2E and fills an unfilled portion of each of trenches
210. Speci fi cal | MaskR86 i subsequemdlyaempyag th gypose heFondnctizpbwen2d. dw t he

exposed f f " . 1ions of the
a1 ny el RaEke SidccBdalt s e LN LAV Lo SR GicO o8 A RAPREER RO O
202 t hr oughidehitdde-oxida (DNEO) R1&, pas &, thanforthétbompiht expredéondhetivielayer204. eh ect ri c
| ayer 212 lyjn et t he upper  surface ,of substyate 200 20 and the upper
o hce o pontBthele S0 shtas d Soord pulysinsa o A meal Ay, & 8 ERaEOR B Uy 2.
For ope ebod h[é?dl'%ont&iﬁﬁlga.lg?%g,fb.gﬁ £hee! diliGdd RY&! ordflike iforAed on the

|

hi gh-densi ty-pl asma ( HDP) lectric
intergate dielectric layer 250, as shown in Figure 2H. The conductive layer 260 may include

one or more conductive materials or conductive layers, a metal or metal containing layer
disposed on a polysilicon layer, etc. For another embodiment, 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,
The trenches 210 filled with dielectric materials, as described above, act to prevent

extraneous current flow through the subsirate 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 dielectric 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,



material, such as a high-density-plasnma (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 |ayer 240.
The reduced aspect ratios of trenches 210 act to reduce the 25 formation of
voi ds when depositing the sixth dielectgic |ayer 240 within the unfilled
portions of trenches 210. A portion of "the sixth dielectric |ayer 240 is
renoved fromthe structure of Figure 2F in Figure 2G e.g., using chem cal
mechani cal polishing (CWP). That | CONGRUSIQNh dielectric layer 240 is
removed so that the upper surface of the mask | ayer 206 is exposed and 30 so
that an upper suiflthoughospetifie cgibrdimedisdiavahach dlustyied apd desexibad herady dtwidlf

trenches IS tialhy fl j t r_sur e t sk
ayer 20000 AP LA ritary skl et hsliny BREHecBitbl A6s ST (1
each of t hehidvedincdag® plidsé aapbe sulsitddonthe speifid @nhplditgen?disho®n. Mumly passes

t hrough the mask | ayer 206, t, conductiye | ayer., 204, the first conductive

| ayer 3 20 ,aPE%?P%W)ta § Wﬁntl%év’ggﬁﬁ?aé?’% t‘?%‘@?" %ﬁﬂ&f@ﬁ’ﬁ%{l &t the first
conductiv ﬁcéﬂr&'ﬂ%l%%s apBBcdtioh i¢intdi&] B8 ehVdran} A¥RfatiddLor varihfidRloP@Red bet ween
the portion of e second dielectric plug 242 and the substrate 200 and the

first di eiteentiane Ligs gngnifeslyinigndeddhas this invertondgdimisdstyebyt the folloming our t h
dielectri () 1l ed in the lower portion of each of trenches
210 and tﬁﬁ%ﬁﬁﬁgf 9%??PH§%%§yers di sposed on the upper surface of substrate
200 that can be used to formnenory cells. This acts to reduce problens
associated with the fourth dielectric layer 220 storing trapped charges,
especially when the fourth dielectric layer 220 is of nitride, that can
adversely affect the reliability of the menory cells and thus the 10 nenory
device. Mask 206 is subsequently renoved to expose the conductive |ayer 204.
An intergate dielectric |layer 250, e.g., such as a layer of silicon oxide,
a nitride, an oxynitride, an oxide-nitride-oxide (ONO |ayer, etc., is then
formed on the exposed conductive |ayer 204. A conductive |ayer 260, such as
a doped polysilicon layer, a netal |layer, e.g., refractory netal 15 |layer, a
netal containing |layer, e.g., a netal silicide |layer, or the like, is forned
on the



intergate dielectric layer 250, as shown in Figure 2H The conductive | ayer
260 may include one or nore conductive materials or conductive |ayers, a
metal or netal containing |ayer disposed on a polysilicon |ayer, etc. For
anot her enbodi ment, conductive |ayers 204 and 260 respectively forma
floating gate and a control gate (or word line) of nmenory cells of a 20
menory array, such as nenory 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 th nory. anray. For one enbodi nent, conductive |ayer 204 is extended
to inﬁyg%ésgﬁgﬁgéﬁpling of the floating gate. The trenches 210 filled with
dielectric materials, as described.above, act to prevent extraneous current
f1ow thr oudt iEraledich i AEVipR QU Mehe menory cell's. 25 The conponents

| ocated in the region peripheral to nmenory array 104 of Figure 1 are also
f ormed on @ﬁ@nghgﬁﬁ?¥QQ§525®?SgﬁﬂaWhe trenches 210 filled with dielectric
materials, as described above, may be forned between the region peripheral

to menory adirgydidesdriapyg disppgsdyn therteppeh svthatay upper upfapy ehibpfirstdielegitiéous
current flow th e ; neripheral

Fegi on and. memoPy et IR B8R gt AR o R o b B R T s
have been il | ustemprsdngathydesir fidedelbarie material inwiohtact with apyyeedfisaseahdby t hose
of ordinary skill in ., the art that any arrangenent that is calculated to

achi eve the samd' M HIREHHNEPOSS ?eatt@f‘o&_ﬁatrat? A &g by SRRl ment s
shown. Many 5 adpplcatd AReriff eddd®f tHRVSRE bPMe Ydohd BRIRRRANAB Al r&cb2@$Ro OF
ordinary skill in the art. "~ Accordingly, this application is intended to

cover any adapt &heiteansh belowdh¢ wprico srfage of the substretgrie pdevel ofianjuppersyithesst | y

i ntended that this ijnventi Limt onl t foll ow.n cl.ai ms and
equi val ents t helplég]fe.layfboﬂl)\%g]{sqi%%ele@%ﬁ 'ﬁ%ﬁ"@s&le ?p.{dsﬁ?nr}‘%lilen@garo\gtﬂé © ?nrdcui t device
conprising: a uicralc hikstialext érdppbidueface Slithstayat o the first dielectric material

forming the upper surface of the first dielectric plug, wherein the first dielectric

material is a spin-on dielectric and the second dielectric material is a nitride; and

a second dielectric plug of a third dielectric material disposed in the trench on the upper

surface of the first dielectric plug.

2. The integrated circuit device of claim 1, further comprising a layer of a fourth dielectric
material lining a portion of the trench, the layer of the fourth dielectric material
interposed between the substrate and the layer of the second dielectric material of the first
dielectric plug and interposed between a portion of the second dielectric plug and the

substrate.

3. The integrated circuit device of claim 1, wherein the third dielectric material is a high-

density-plasma material.

4, The integrated circuit device of claim 1, wherein the spin-on dielectric is annealed.



a first dielectric plug disposed in the trench so that an upper surface of
the first dielectric plug is |ocated bel ow an upper surface of the
substrate, the first dielectric plug conprising a |layer of a first
dielectric material in contact with a | ayer of a second dielectric materi al
i nterposed between the substrate and _the |layer of the first dielectric
material, ends of the |layer of the sdéond dielectric material recessed into
the trench bel ow t he upper surface of the substrate to a I evel of an upper
surfa%e r. of gl ectr ic_mate pe ends of the

|
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of the fir srowlihed lagdriof Couttht diélea@tic naiial foeméden the PPperSUrh@CH e subkieatd,i r st
dielectric p%@g wherein the first dielectric mnmaterial is a spip-on
di el ect ri c2&pRAuchY leueralisposndandbe faver ordpwth deleptsic atgrializgd 2 laisobiBc ond

di el ectri C?l{%léé&w%at@nél*?ﬁsfpgséa'o%'tﬁ&&dﬂdﬁctmtl okal disposed in the trench on the

upper surface he first dielectric g. 2. The integrated circuit
device of claiml1, further conprising a |layer of a fourth dielectric
material lining a portion of the trench, the layer of the fourth dielectric
material interposed between the substrate and the | ayer of the second

dielectric material of the first dielectric plug and interposed between a
portion of the second dielectric plug and the substrate. 3. The integrated
circuit device of claim1l1, wherein the third dielectric material is a high-
density-plasma material. 4. The integrated circuit device of claiml,
wherein the spin-on dielectric is annealed. 11 5. The integrated circuit
device of claim1l, wherein the second dielectric plug passes through a | ayer
of fourth dielectric material formed on the upper surface of the substrate,
a conductive |layer disposed on the layer of fourth dielectric material, and
a layer of fifth dielectric material disposed on the conductive | ayer.






