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di ff gLe0Ls Ki&iE Surface undulation as possible on the built-up semiconductor device. One

way to minimize the surface undulation is to planarize each exposed surface with one or

more insulative layers using known procedures, such as spin-on glass (SOG) or chermical
20  vapor deposition (CVD) methods. One commonly used material in this CVD process is

tetraethylorthosilicate (TEOS). When either of these approaches are used to deposit a layer

over large tracts of non built-up area, they tend to produce tapered layer thickness

variations near the topographic regions in a manner similar to that of a meniscus formed

near a container wall due to surface tension in a liquid. To achieve the desired level of
25  planarization, it is precisely this conformal behavior, prevalent in wide-open areas, that

substrate designers have been trying to avoid. Similarly, when spacing widths between

the rigid upstanding structures varies, the aforementioned layer fill techniques are less than

wholly effective at achieving the desired planarization, as spaces of varying size perniit

disparate amounts of SOG or TEOS to flow into them, and at different rates.
30 Additional methods have been employed to improve the planarity of insulative

layers. One well-known approach involves the placement of "dummy" or fill patterns in

between the topographic conductive elements to reduce the incidence of conformal dips in

the insulative layer. The presence of these fill patterns which, by interrupting otherwise

large tracts of unsupported fill area, subdivide and create smaller valley- or grid-like

35 regions for SOG or TEOS layers to fill. However, the addition of fill patterns adds
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of these dheqiréseat irvehtion s isfienyhevebienfentidhed need by providing a planarized
semiconductor device and a system which utilizes a reticle configuration that promotes the
20  formation of a planarized landscape on the surface of a semiconductor device. The
various layers, regions, and structures of the embodiments of the device according to the
present invention may be formed by utilizing conventional semiconductor device
fabrication techniques. The selection of these specific techniques may vary from
application to application and, with the exception of the fabrication steps outlined herein,
25 1is not the subject of the present invention.

According to an aspect of the present invention, a method of fabricating a
semiconductor device is disclosed, where the steps include: providing a generally planar
semiconductor wafer substrate made up of substantially orthogonal first and second in-
plane dimensions; defining a topographic layer of conductive lead line material such that it

30  comprises at least first and second sides that extend coplanar with the wafer substrate;
depositing one or more topographic layers of conductive lead line material on the
substrate; depositing a plurality of topographic fill patterns adjacent either the conductive
lead line material or another fill pattemn such that spaces defined between the topographic
structures possess substantially equal width as any other space; arranging the topographic

35  fill pattemns and the topographic layers of conductive lead line material so that a grid
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The semiconductor includes a substantially planar substrate with first and second
topographic patterns, or structures, defined by active lead lines and dummy fills (both also

20 referred to as peaks), respectively deposited on the substrate. A repeating array, which
itself includes a substantially planar grid comprising a plurality of interconnected valleys
circumseribing the first and second topographic patterns, is disposed over the substrate,
and is configured such that the array periphery is substantially bounded by straight edges
of the dummy fills, active lead lines, or combination of both. Furthermore, no portion of

25  any of the dummy fills extends laterally beyond the periphery. Within the grid, the longest
linear dimension of each of the valleys is no longer than the longest lateral dimension of
any of the dummy fills, and no intersection defined by a crossing between any two valleys
includes uninterrupted linear dimensions. In the alternate, a plurality of first and second
topographic structures deposited over planar substrate, where the first are conductive lead

30 lines, and the second are fill/dummy patterns, both including top surfaces thereon that are
generally co-planar with one another. In addition, a planarization layer deposited over the
substantially planar substrate such that it is disposed at least withun the gridded valley and
laterally surrounds the first and second topographic structures.

Optionally, the semiconductor further may include a substantially planar layer of

35  insulative material deposited over the valleys, and has a thickness selected to render a top
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of spaces that is between 0.25 and 0.5 micron, and the second topographic structures

20 define first and second in-plane dimensions extending in first and second orthogonal in-
plane dimensions. At least one of the fill patterns may overlap with at least one adjacent
fill pattem along at least one of the first and second in-plane dimensions. Also, the second
topographic structures may be any of a variety of geometric shapes. Additionally, the first
and second topographic structures may be made of the same material.

25 In still another aspect of the invention, a reticle used to make a memory cell is
disclosed. The reticle comprises a surface into which plurality of lead line cutouts and a
plurality of fill patten cutouts are made. The cutouts are adapted to define topographic
peaks on the surface of a semiconductor, where the lead line cutouts are shaped to further
define at least one lead line, and the fill pattem cutouts define a plurality of dummy

30 patterns spaced apart from one another. The fill pattern cutouts are interspersed between
the lead line cutouts, and are spaced apart from each of the lead line cutouts by an amount
sufficient to avoid capacitive communication between a metal lead line and a metal fill
pattern formed on a memory cell by the reticle. The lead line and fill pattern cutouts are
disposed in an array within a surface of the reticle such that the periphery of the array is

35  substantially bounded by straight edges, and that no portion of any of the fill pattern
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mechanism to deposit photoresist onto a semiconductor substrate; an electromagnetlc
radiation source to illuminate at least a portion of the photoresist; a solvent dispensing
20 mechanism to wash away unexposed photoresist; an etching mechanism to selectively
remove at least one layer of insulative coating; and a reticle with a generally planar body
similar to that of the previous embodiment.
In yet another aspect of the present invention, a motherboard assembly employing
memory cells is disclosed. The motherboard includes a generally planar board, a plurality
25 of interconnect devices to provide electrical communication between the motherboard and
various input, output and memory devices, and mounts for a microprocessor, plurality of
memory devices and plurality of controller sets, all of which are mounted to the generally
planar board. The motherboard also includes at least one semiconductor mounted to the
generally planar board, where the semiconductor is from the group consisting of the
30  microprocessors, memory devices and controllers. The semiconductor is similar to that of
the previously discussed embodiments.
In yet another aspect of the present invention, a computer system employing
memory cells is disclosed. The computer system includes a microprocessor, at least one

in;;ut electrically coupled to the microprocessor, a mass storage unit electrically coupled to

35  the microprocessor, an output electrically coupled to the microprocessor and at least one
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FIG. 5B is a top view of a pair of fill patterns overlapping in one dimension
according to one embodiment of the present invention;

FIG. 5C is a top yiew of a simple repeating array of fill patterns according to the
present invention;

25 FIG. 5D is a top view of an extensicn of the embodirpent of FIG. 5C,;

FIG. 6A is a top view of a fill pattern extending horizontally, vertically and in a
horizontal-vertical plane, in all cases where the pitch is less than the lateral spacing of the
pattern;

FIG. 6B is a top view of a fill pattern extending horizontally, vertically and in a

30 horizontal-vertical plane, in all cases where the pitch is equal to the lateral spacing of the
pattern;

FIG. 6C is a top view of a fill pattem extending horizontally, vertically and in a

horizontal-vertical plane, in all cases where the pitch is greater than the lateral spacing of
the pattern;
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m croprocessor such that it is electrically coupled to the

m croprocessor. The nenory device is simlar to that of the previously

di scussed enbodinents. 5 In still another aspect of the present invention,
a method of fabricating a reticle i;s disclosed, the nethod including the
steps of producing a plurality of lead line cutouts in a reticle body;
producing a plurality of fill pattern cutouts interspersed between the
plurality lead line cutouts, and formng a grid conprising an
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FIG" 2 is atop viewof a fill pattern according to the prior art; FIG 3
is a top viewof an alternate fill pattern according to the prior art;
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art; FIG 5A I top view of i e fill ' ne
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a t opeomemc chapen; ext ensi on of the enbodinent of FIG 5C, FIG 6Ais a top
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| ateral spHgi hds afon wew ?faq methgrboard including semicondictor devices according

to an embodiment of the present invention; and
15 FIG. 10 is a block diagram showing the various parts of a computer systemn
according to an embodiment of the present invention.

Referring to FIGS. 1A and 1B, the prior art semiconductor devices include a
substrate 1 with an upper surface 2 onto which electrically conductive leads 5, 6 and 7 are
deposited. Typically, a low dielectric insulation layer 10 is placed over the leads and

20  remaining exposed substrate upper surface 2. A planarization layer 20 is then deposited
on top of the dielectric layer 10 to smooth out the surface undulations caused by the
conductive lead lines 5, 6 and 7. Well-known approaches, such as SOG and CVD of
TEOS are used to deposit and disperse the planarization layer 20 while still m its liquid
(albeit viscous) state. While the planarization later 20 is generally effective at filling

25  relatively tight spaces 30 between lead lines, the outward-pushing force caused by the
spinning motion of the SOG process tends to leave semi-conformal troughs 35 in larger
spaces, such as space 40. The addition of dummy patterns 50 (alternatively referred to as
fill patterns), as specifically shown in FIG. 1B, tends to ameliorate most of the trough
problem, although uneven fill pattern spacing can result in a remaining wide space 60, still

30  leaving an uneven distribution of planarization layer 65. In some situations, the placement
of dummy patterns 50 is such that they can capacitively react with conductive lead lines 5,
6 and 7 if placed too close. This can corrupt the electrical signals passing through the
lead.

Referring now to FIGS. 2 - 4, examples of prior art fill patterns are shown. In FIG.

35 2, dummy patterns 50 are arranged in a repeating array 70. A repeating, two-dimensional
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and in \go lﬁ@mhlori zontal -vertical plane, in all cases where the Z)i I?'i S
equal to~t Al eral spacing of the pattern; FIG 6C is PAWOPUREN of a
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hori zontal -vertical plane, in all cases where the pitch is greater than
the |l ateral spacing of the pattern; WD O03/036 7 1 1 7 1 7 FEB 28016

PCT/ US02/ 32327 FIG 7A is atop view of a reticle with cutouts
representative of the enbodiment shown in FIG 6A, FIG 7B is a top view
of a variation of the cutout pattern shown in FIG 7A, highlighting a
single pattern as well as horizontal, vertical and planar extensions of
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t he | eads. and.q%o r emai ni ntg exposed substrate upper surface 2.
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used®t Bf‘i&ged’g‘gi’?“fg EH%A@‘EE%E d?%rbﬁ? SRUrHsethab gxteagein p@engralle staightl in jts
|'i qufaghion such that it can coincide with a single coordinate in a conventional Cartesean
15 layout 90, with no changes in direction. By way of contrast with the device shown in FIG.
2, neither of the intersections of FIGS. 3 and 4 evidence uninterrupted linear dimensions,
as the vertical dimension 186B of FIG. 3, and both the horizontal and vertical dimensions
286A and 286B of FIG. 4 deviate from the required linearity between adjacent
intersections. It is also noted that both the horizontal and vertical spaces 82, 84 of FIG. 2
20 are of linear dimensions longer than that of the longest dimension 50A of dummy pattern
50, while in FIG. 3, the horizontal space 182 is longer, although the maximum vertical
space 184 is not, being approximately the same height as dummy pattern 150A is long.
The present inventors have discovered that both of these fill pattern features, long linear
spacings and uninterrupted linear intersections of spacings, contribute to the conformal
25 "troughing” of the deposited planarization layer, and thus need to be eliminated or
minimized. Thus, while each of the fill patterns shown in FIGS. 2 - 4 individually include
desirable fill features, such as straight edges around the periphery defined mostly by the
alignment 51 - 54 of the straight edges of dummy patterns 50 such that no portions of the
dummy patterns 50 project over an array periphery (FIG. 2), simple arrays (FIGS. 2 and
30 3), no long linear space dimensions (FIG. 4) and no uninterrupted linear space crossings at
the intersections (FIGS. 3 and 4), none provide all of the features needed to ensure smooth
planar insulative layers.
Referring now to FIGS. 5A - 5D, a pair of fill patterns 350, 351 have been
combined to form a composite fill pattem 355. The fill (or dummy) patterns, as well as
35  the conductive lead lines (not shown) are built-up from a generally planar surface into a
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Disposed w1th1n array 370 is a grid 380, also known as a gndded valiey,
specifically shown in FIG. 5D. Unlike array 370, grid 380 need not have a straight
20  periphery 375. Instead, the grid 380 can, and preferably does include jagged, tortuous

paths of spaces interspersed among the fill patterns 350, 351 and conductive lead lines (not
shown). The spaces 385 are bounded on the sides by these upstanding topographic
structures, such as the fill patterns 350, 351 and conductive lead lines (not shown), and on
the bottom by the substantially planar surface of the layer below, such as the substrate 388
25  of the semiconductor. Preferably, spacing of the topographic structures is such that the
width of the spaces 385 is uniform throughout the array 370, thus promoting ease of
depositing and consistent quality of the planarization layer (such as SOG or TEOS, shown
representatively as 20 in FIGS. 1A and 1B, or any related ceramic or similar insulator).
The spaces 385, in conjunction with the side walis of the fill patterns and conductive lead
30 lines, make up three-dimensional valleys as part of the grid into which the planarization
layer may be deposited. These valleys circumscribe the topographic "peaks” of the fill
patterns 350, 351 and conductive lead lines. The planarization layer is preferably
deposited to a thickness that ensures that the top surface of the planarization layer is
generally coplanar with the top surfaces of the fill patterns 350, 351 and conductive lead
35 lines. As an analogous way to visualize the interrelationship between the topographic fill
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vertical dinensions 286A and 286D of FIG 4 deviate fromthe required
linearity between adjacent intersections. It is also noted that both the
hori zontal and vertical spaces 82, 84 of FIG 2 20 are of linear

di nensions | onger than that of the |ongest dinension 50A of dummy pattern
50, while in FIG 3, the horizontal space 182 is |onger, although the

maxi mum vertical space 184 is nojq. bei ng approxi mately the sanme hei ght as
dummy pattern 150A is long. The present inventors have di scovered that
both of these fill pattern features, long |linear spacings and
uninterrupted linear intersections of spacings, contribute to the
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(z_md with a similar purpose), the places defining intersections between the numerons

spaces {or valleys) have offset features built in. Thus, rather than having a straight-

through extension of one of the crossing spaces as it passes through the intersection, the

interspersed fill patterns 350, 351 are staggered, thus forcing interruptions, breaks and
25  discontinuities in the otherwise linear extensions of the spaces. The substrate itself defines-

two generally orthogonal in-plane dimensions {x, y) that coincide with the Cartesean

coordinate system 390. Accordingly, any projection in an in-plane direction is one that

extends only within that plane.

One way to define the spacing relationship between the fill patterns is by the pitch

30 P of the fill pattern. Pitch P (as shown in FIG, 3D} is typically the distance between like

fill pattem points in an array of fill patterns, Referring now to FIGS. 6A - 6C in

conjunction with FIGS. 5A and 5D, when the ratio of the pitch P to the correspondingly

aligned linear dimension L of the fill pattern is less than one, there exists a negative

spacing such that the individual fill patterns overlap by the difference in length between L

35 and P (as shown in FIG. 6A); when the ratio equals one, as shown in FIG. 6B, then the




one or nore fill pattern shapes are placed in an orderly geonetric way to
be as sinplistic as possible through the creation of reIatiprgB?mEform

spaci ng between the fill patterns. In addition, the array 370 defines a
peri phery 375 such that none of the projections of the fill patterns 350,
351 extend beyond the boundary of the array 370 set up by periphery 375.

15 This, too facilitates Iom/costlﬂabrlcatlon as repeating array profiles
are easier to set up and produce. Preferably, an alignnent of the outer

edges of the fill patterns 350 creates the straight, even boundary I
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bui l(ﬂgtpigﬁtion of planarization layer (not shown) throughout the array 370 (best shown in
FIG. 5D) is effected. This can also effect the grid configuration, in that the effect on the
important linear and lateral dimensions, as well as intersection dimensions, needs to be
considered.
25 In contrast with each of the devices shown in FIGS. 2 - 4, the arrangement of the
topographic fill patterns 350, 351 in FIGS. 5A - 5D includes all of the aforementioned
features needed to promote smooth, level planarization layers, such as: geometrically
simple features that repeat in regular arrays that are simple to fabricate; no portion of the
fill patterns project over the array periphery 375; the longest linear dimension of the
30  valleys or spaces is no longer than the longest lateral dimension on any of the larger fill
patterns 350; and no intersection between any of the spaces includes an uninterrupted
linear dimension. ' |
As shown in FIG. 7A, a reticle 500 with body 510 is shown. Body 510 includes a
surface 520 into which an array 570 of cutouts 550, 551, 552 are disposed. These cutouts
35  are configured such that the cutout pitch is less than the lateral spacing. A reticle with this



and skyscrapers. The grid (or gridded valley) can be thought of as

portions* of the array wth an overhead outline traced by the vqgﬁnggg
streets and their intersections. Wthin the grid 380, the spaces 385 an
val | eys 395 (discussed in nore detail in conjunction with FIG 8 bel ow)

are arranged such that the deposit'?n of the planarization 10 |ayer is

not permtted to accelerate too rég'ﬂly inthe in plane directions of the |
substrate, thereby causing the aforenentioned troughing of the top

surface. To acconplish this, the Iongest that the linear dinensions of
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the pl aces deflning i ntersections between the numerous spaces (or
val | eys) have offset features built in. Thus, rather than having a
straight- through extension of one of the crossing spaces as it passes
through the intersection, the interspersed fill patterns 350, 351 are
staggered, thus forcing interruptions, breaks and 25 discontinuities in
the otherw se |inear extensions of the spaces. The substrate itself
defines two generally orthogonal in-plane dinensions (x, y) that coincide
with the Cartesean coordinate system 390. Accordingly, any projection in
an in-plane direction is one that extends only within that plane. One way

to define the spacing relationship between the fill patterns is by the
pitch 30 P of the fill pattern. Pitch P (as showmn in FIG 5D) is
typically the distance between like fill pattern points in an array of
fill patterns. Referring nowto FIGS. 6A - 6Cin conjunction with FIGS.
SA and 5D, when the ratio of the pitch P to the correspondingly aligned
| inear dinension L of the fill pattern is |ess than one, there exists a
negative spacing such that the individual fill patterns overlap by the

difference in length between L 35 and P (as shown in FIG 6A); when the
rati o equals one, as shown in FIG 6B, then the 17 FEB 20H -11



individual fill patterns are aligned such that there is neithe} Fahiger! ap
nor a g adj acent fill patterns; when the ratiq, I r than
one, @\%’I‘%ﬁ%y\ﬁFG 6C, there is a gap G that forns betm&e‘frﬁgﬂﬁzg‘g‘gﬁt fill
patter ns 350, 351. Referring nowto FIG 5B, a portion of each of the
conposite fill patterns 355 are shown as overl appi ng one anot her along the
5 horizontal (x) direction shown at coordi nate system 390, while FIG 5C
shows the overlap in both the horiZontal and vertical dinmension. This
overlap (where Pis less than L) permits the uniformlateral spacing of
the conposite fill patterns 355. The term"lateral” denotes dinensions
generally aligned with one of the two nmmjor coordinate axes (X,

coor dian e esed/agaimat3deter alage én thedhildeyroe! tepratapiiaskugies. &WWB@%VB align
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rel ated vari ant an_arrangenent features that,
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| evelvepicahand phmamwrm}@ssi'msﬁ%’h and 574 ebRKi.ric and §96,99ﬁ§ar@ 98xfUl6s t hat

repe ¢ grays that are sinple to fabricate; no portion of the
afDHAgrb%g:%%ucge{:t over the array periphery 375; the |ongest |inear
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306, 307, or any combination thereof, defines space 385. In addition, the space 385,
between the upper surface of substrate 392, in conjunction with the upstanding sidewalls
350W, 305W, 306W and 307W define valleys 395. With a substantially uniform spacing
of fill patterns 350 and conductive lead lines 305, 306, and 307, the lateral dimension of
space 385 should be substantially the same throughout the entire array.

Referring now to FIGS. 9 and 10, a computer motherboard 600 (FIG. 9) and a

block diagram of the layout of a typical computer system 700 are shown. In FIG. 9, the

2
h

motherboard 600 includes various components to connect the various functions of the
central processor, controls, input, output and memory, such as a generally planar board
30 610, mount 620 for microprocessor, mount 630 for expansion slots, mount 640 for
memory, and connectors to establish signal links with other components. FIG. 10 depicts
the basic interconnections of the major elements of a computer system. The structures
discussed herein are typically associated with the microprocessor 710, memory 750, and to

some extent the controllers, which may include, among other things, chip sets (not shown).




As shown in FIG 7A, a reticle 500 wth body 510 is shown. Bo Fé%?
includes a surface 520 into which an array 570 of cutouts 55 UD552
are di sywsgeBerMhese cutouts 35 are configured such t hatPQTHESIe(BRARL pitch
is less than the lateral spacing. Areticle with this 17 FEB 2606 -11 a
configuration will lead to a fill pattern spacing simlar to that of FIG
6A. Typically, the reticle 500 (or mask) is placed between a

sem conduct or substrate (not shomn§3and a electromagnetic radiation
source, such as a light (not shown)? The cutouts 550, 551, 552 permt
light to pass through discrete |locations on reticle 500, thus illum nating
5 corresponding spots on the photoresist-coated substrate, which causes
the phot 05)@% leStthet megkgfn@ﬁt@ and s@é}ﬁé 'alécﬁss@lia&?mmak@ BebR dlft%tﬁdoﬁ)ed

phot oresi s typlcaF¥ h the. help of a SO|% e use of
r et i pdrdcHan ﬁuopatamtunes wijhim tle énorppeqfeﬁlﬂs Rra%eamnveaﬂw Rk Smy 'FED 7f 16
V\D. 03( 0364 %JTSE g%?ﬁéq??%ﬁ&%s 20@BvPRhelsat aari 'ﬁ‘h@st h@vﬂn tRcriicdaei N the

%HW € structures. Representatl ?go is part of

the pxesemhmvdnody usdﬂaﬂ endbyirefgrease Ky the grbgdunastt 6@8 "aWH GIPRAETE been

St 3| fn e bdtfpersfomeect ed
?erﬁ@% %?ﬁﬂﬁMEﬂﬂsgggmggﬁhﬁghggx éﬁgﬂfg“?ﬁgtxaﬁﬁggﬂen5|ons of the surface
520. uﬁ%nﬁ@uabhyﬁﬂkﬁﬁnsshﬁé% 585 are 5 between 0.25 and 0.5 microns wide in
a lateral direction. As previously described, the |[|ongest |inear

di rension of the interconnected series of spaces 585 is no |onger than the
| ongest di nension of any of the fill pattern cutouts 550, 551, 552.
Referring nowto FIG 7B, a variation on the cutout pattern of FIG 7A is
shown, as well as the individual cutouts 560, 561 and 562 that nake up
conposite cutout 555, and their horizontal, vertical and 10 pl anar

ext ensi ons 565, 566 and 567, respectively. Referring nowto FIGS. 7C and
7D, additional variations on the reticle cutout configurations, where the
geonetric shapes of the cutout patterns 571, 572, 573, and 574, nmaking up
the conposite cutout pattern 570 (shown in FIG 7C), and cutout patterns
581, 582, 583, 584, 586 and 587, nmeking up the conposite cutout pattern
588 (shown in FIG 15 7D) are shown including nodified rectangl es and

rel ated shapes. Simlarly, horizontal, vertical and planar extensions
576, 577 and 578 of FIG 7C and 596, 597 and 598 of FIG 7D may be
construct ed.



Referring nowto FIG 8, a view showi ng the even spacing of fill patterns
350 and conductive lead |ines 305, 306 and 307 shows how an even

pl anari zation |ayer 320 is 20 produced. The di stance between adjacE%fE&fWﬁ
patterns 350 and conductive | ead |ines 305, 306, 307, or any comnbi nation

t hereof, defines space 385. In addition, the space 385, between the upper
surface of substrate 392, in conjunction with the upstanding sidewalls
350W 305W 306Wand 307W define valleys 395 Wth a substantially uniform
spacing of fill patterns 350 and condyctive lead |ines 305 306, and 307,
the |l ateral dinmension of 25 space 385 should be substantially the sanme

t hroughout the entire array. Referring nowto FIGS. 9 and 10, a conputer
nmot her board 600 (FIG 9) and a bl oék-AMfgram of the | ayout of a typical
conputer system 700 are shown. In FIG 9, the notherboard 600 i ncl udes

var i ousy conponen (ﬁm%ﬁmﬁ%ﬁ‘@%ﬁ%at 1%&4 s‘éﬂﬁég%& t&”\%{e} Q&Erpﬁéx central

processor contr generaIIy pl anar
board 30 61Grovidingta gﬁﬁﬁa]ﬂpplanarcsemmond:mova,ferrmhmateﬁs’iﬁh ot sao pabsspens sl ot s,

nount I, and c ectors to establish signal links with other
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el ements of @ Mﬁﬂgﬁt%as%tt%ﬂgréﬂhﬂ: ﬁ&ér%héﬁdﬁ@tnv@l‘eﬁliﬁesﬁﬂteﬂﬂr&i qAiAr e
typically associated with the mcroprocessor 710, nenory 750, and to sone

ext ent grad@ntrol |l ers, which may include, anong other things, chip sets
(not shown). . | nent s
(noc _shown) ok OFbEkh dFodderi, o ROAAZ M I pblimnBOof o

pat t er ngondtctive leaidtiine matdrial scaptheobf dalidbplpratisesfitopoprapiiic H patternnsichidet si m | ar
simplistic, rangenent s chreve he sane end. Thus, having
deobr | peetes e bR RS e B Sl FEPEIE <A o ¢ he
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are p055| bl e wi thout departing fromthe scope of the invention in the
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waf er trate suc sal strate
lead line matenial, said array configured such that a substantially continuous straight-edged

periphery therearound is defined by said topographic fill patterns, said conductive lead line
material, or a combination of both, said array further configured such that no portion of any of
said topographic fill patterns extends laterally beyond said periphery, and such that said
topographic fill patterns and said conductive lead line material define a grid defined by a
plurality of crossings of said spaces is disposed within said array and contains no linear
dimension longer than the longest dimension of any one of said plurality of topographic fill
patterns, and that no intersection defined by any of said plurality of crossings includes
uninterrupted linear dimensions; and

depositing a planarization layer over said substrate such that it is disposed at least within
said grid and laterally surrounds said at least one topographic layer of conductive lead line

material and said plurality of topographic fill patterns.

2, A method according to claim 1, wherein said step of depositing a planarization layer

includes depositing a layer of spin-on glass.



defined by substantially orthogonal first and second in-pl ane di nensions;
depositing at |east one topographic |layer of conductive |ead |irig frtgr] al
on said substrate; depositing a plurality of topographic fill patterns
adj acent either said topographic |ayer of conductive lead |line materi al
or another of said plurality of topographic fill patterns such that

spaces defined therebetween possess substantially equal wi dth as any ot her
space; arranging said plurality of topographic fill patterns and said at

| east one said topographic |ayer ofjgonductive lead line material so that
an array defining a plurality of valleys fornms over said substrate and
circupmscribes at |east one of said topographic fill patterns and said
condudt i veA meshed acrordingdp slair|l, wherein saidtep fslepositingsaiplevarizatioratayer

subst i . I ] .- edged eri phery therearound is defined
by sa@g&fi gép%gerc ggﬁf”bcw@gﬁ%(%éa féek%nmsf?ﬁgg‘?o& dgg%&ﬁ@ti ve lead |ine material, or
a conbi nation of both, said array further configured such that no portion
of and. of Asmttbd apadingnbichirhil| Wherebpoardeposridesttiaid @adiizbtion lagsrond sai d
peri phery, and such that said  topographic fill patterns and said
conduﬁrpﬂe‘%ﬁs P &2Rysuriape o ssidlay efisubsiantially go-glanar widh 2 fRPUBpceOL said tppegraRhicf

Cr ossj b : LS, di Rl i r contains no
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plurality of topographic fill patterns, and that no intersection defined
by an$ of said pkemigbndugtoptlevroesnpgping: ncl udes uninterrupted |inear
dinension%i %nd depositing a planarization |ayer over said substrate such
that it is %ﬁ§$%§ed at least within said grid and laterally surrounds

sai d at |eﬁlﬁﬁto@ﬁ?aﬁtﬁ@ﬁﬁfeﬁ&fﬂeﬁoﬂiﬁﬁ%Ercr%faidcsﬂﬂﬂkb@é'i ve lead line mterial and
said plurality of topographic fill patterns. 2. A nethod according to

claim 1, viseensi tapegsrrhicpasisrmsideniesiiod ovérrgidssubitatramitert sathfitseandrsccdndc| udes
de posﬂg})fr)#%lﬁc el cﬁ:fﬁm? B&tﬂ_quidgin%i grbdocil.{r{u;% 511%, rﬁ%pgg;l'tz‘ﬁ%% aA met hod according

to cl erein sard ste tion |ayer

incl udes dinrgayloyecqail subsgatd, 56X dbyty dbfrThg ablurARP of MRS tirdudiscribling Airdret hod
according to claim 1, whereupon deposition of said planarization | ayer
pr od AMdSEepnd SppagianhicRatterns s darray opfigurad suchtthall | y co-planar with a top

s L o1 72 SRR SEE oAU L Wl 2, ond
conprising: a substphatkty of dummy fills, said active lead lines, or a combination of both;
and
no portion of any of said plurality of dummy fills extends laterally beyond said
periphery; and
a grid disposed within said array and defined by at least a portion of said plurality of
valleys such that:
the longest linear dimension of each of said plurality of valleys making up said
grid is no longer than the longest lateral dimension of any of said dummy
fills; and
no intersection defined by a crossing between any two of said plurality of valleys

includes uninterrupted linear dimensions.

6. A semiconductor device according to claim 5, wherein said first and second topographic
patterns within said array comprise a plurality of peaks spaced apart from one another such that

said plurality of valleys are defined by interpeak spaces; and wherein said device further



first topographic patterns deposited over said substrate;, second

t opogr aphi ¢ patterns deposited over said substrate, where said fin q@;qmﬁ
second topographic patterns define active |ead |lines and dummy f g
respectively; an array over said substrate, said array defining a
plurality of valleys circunscribing first and second topographic
patterns, said array configured such that: a substantially straight-edged
peri phery around said array is defined by said plurality of dumry fills,
said active lead lines, or a conbinajgon of both; and no portion of any
of said plurality of dummy fills extends |aterally beyond said periphery;
and a grid disposed within said array and defined by at |east a portion of
sai d pinoprises 2 substantigllyl playes layecof mhdativetrhaseria) ldgmsttedl omaalddaaﬂmswah of each

P ongoRfndt Y hivide R lnicheny SiectiR fo Bhabth &8 iy tetearub i BIRE ohPa s et i on

def i n@gh BYoPsuefaes 6f A yeen any two of said plurality of valleys
includes uninterrupted |inear dinmensions. 6. A sem conductor device

according to claim5, wherein said first and second topographic patterns
within saig saﬁrcau{d@wfmremea@oﬂimlg & dldith ®fwheeskK 8 latdtalChfheddiad deflniga one
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subst mtdrpaakisyageb.anar | ayer of insulative material deposited over said
val l eys, said planar |layer having a thickness selected to render a top

surf age ¢ NRglcoRMRR) A BLL A RHIAY 7, wiicldh 2id PRSHIC AGRRljs 38 O Peaks

7. A sem con ctor evi ce accor o ¢l al rern

di rren%’iléenb%!iéﬂic?fﬁw a width of any one of said interpeak spaces is
substantially the sane as the width of all other said interpeak spaces.
8. A Zeni chnemicepiucuderiee agrerting iwglaim T ivdicraiy saidhsisata isaibstantimlyl ati ve

o el SRS RIP A b SRRl G s ¢
secondith aypayrfagsiof sgidpluilitg of firgptopsgraplip patrha e sdib gtid deBnegicbyasand | y
co-pl \?arlll%gfs defines an interconnected series of spaces between adjacent ones of said topographic
pattemns, such that:
the width of each of said interconnected series of spaces is substantially equal;
the longest linear dimension of each of said series of spaces is no longer than the
longest dimension of any of said second topographic patterns; and

no intersection defined by a crossing between any two of said interconnected

series of spaces includes uninterrupted linear dimensions.

10. A semiconductor device according to claim 9, further comprising:

a switching device disposed over said semiconductor substrate; and

a charge storage device in electrical communication with said switching device; and

a planarization layer deposited over said substrate such that it is disposed at least within
said grid and laterally surrounds said plurality of topographic patterns, said semiconductor
device coupled with said switching device and said charge storage device to define at least a

memory cell.

11. A memory cell according to claim 10, wherein said width of each of said interconnected

series of spaces is between 0.25 and 0.5 micron.



with top surfaces of said plurality of first topographic patterns;
and-said grid defined by said valleys defines an interconnected iseflite8ipf
spaces between adjacent ones of said topographic patterns, such that: the
wi dt h of each of said interconnected series of spaces is substantially
equal ; the longest linear dinension of each of said series of spaces is
no | onger than the |ongest dinension of any of said second topographic
patterns; and no intersection defined by a crossing between any two of
said interconnected series of spacegyincludes uninterrupted |inear

di nensions. 10. A sem conductor device according to claim9, further
conprising: a swtching device disposed over said semn conductor

subst Fat e; Aamnaiy eslhacgerdingioadpmddy wbereinprnermpgemen of sapdmiundlignof swaond t h

Subst PRRESRYE Rtk e heR B AR PRyt REPLR R g oo Th

| at er glhhe/difi¢hgioninds said plurality of topographic patterns, said
sem conductor device coupled with said switching device and said charge

storage device to define at least a nmepory cell. 11. A nenory cel
accor H-ng 4 &eaogy felharcorging toiclaimaiZg whprginat dgastepe pf said dumany; flisrvedantect ed

ﬁg%f\?itgéﬁ l??s%ﬁéacg&eg?&%ﬁ? ﬁlﬂ' , %ﬁ& ote Br 6418 Brst dnd ch::Efch g](r-)ﬂ.glargeai 8 17 12. A

according to cfaim erern an arrangenen
pl ur adliieysiodis. second topographic structures define a first orthogonal
i n-pl ane di mensi on and a second orthogonal in- plane dinension. 13. A

menory, cel | accordi to.claim12, erein at |least one of said

1T sty or b gEior eeldkeptie, SR 0 Mgt GRleag 2 an g angpaie A one
of said first and second in-plane dinensions. 14. A nenory cell according
to cl B.m 10 menhiRy eélNaceatdingdloaNaml 10aivherein saieylare@idnSi@per t6MPrisek3pinforire oIy
cell according to claim 10, wherein said planarization |ayer conprises

spi n-8ass. gl ass. 16. A menory cell according to claim 10, wherein said
dummy fill is T-shaped. 17. A nenory cell according to claim 16, further

i _ | accor it
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said second set of said dumy fills are
17. A memory cell according to claim 16, further comprising a second set of said dummy

fills disposed between said T-shaped dummy fills.

18. A memory cell according to claim 17, wherein said second set of said dummy fills are

square-shaped.

19. A memory cell according to claim 10, wherein said dummy fills are made of the same

material as said conductive lead lines,

20. A memory cell according to claim 10, wherein a first set of said interconnected series of
spaces extend in a first orthogonal in-plane dimension, while said second set of said

interconnected series of spaces extend in a second orthogonal in-plane dimension.

21. A motherboard assembly incorporating the memory cell according to claim 10,
said motherboard assembly further comprising:
a generally planar board;

a mount for a microprocessor, said mount secured to said generally planar board;




squar e-shaped. 19. A nenory cell according to claim 10, wherein said dummy
fills are made of the same material as said conductive |ead |ines., 20.
menory cell according to claim 10, wherein a first set of said b ]
i nterconnected series of spaces extend in a first orthogonal in-plane
di nrension, while said second set of said interconnected series of spaces
extend in a second orthogonal in-plane dinension. 21. A notherboard
assenbly incorporating the nenory cell according to claim10, said

mot her board assenbly further conprisingg a generally planar board; a nmount
for a mcroprocessor, said nmount secured to said generally planar board,

1' 117 r 7~ sampunt/fpr Dpiuraligy ef sasmeményrcells, phidmadunt secofed$asald gemepally parar s,

sai d pount secured to said generally planar board; a nmount for a plurality
of coﬁ%? |l er sets, said mount secured to said generally planar board,
and a pl urghbint 16 a pIRFBEEONIIRGHIG s SRR hSui sk ARo’hiAGhdraRY planar

communi cati on between said generally planar board and “vari ous input,

out pukoazidndai d nenory cell, wherein said nmounts and said generally

pl anar boay i id notherbqard ass | 22. A not her boar d ,assenbl y
accor di ng @ugaﬁéf %3%?00 u%?%vrweég?rﬁﬁvéq%ﬁ c@ncﬁl ?HWB?}F%%EZ% RSB i cal ly
coupl gshetatly phindr gRneaal varions mipar, oipar shd sald haasly cenewhdiéittsaidln@siintd &dl | y
coupled to said mcroprocessor; a nass storage unit electrically coupled
t o safdf gAngraly Plrnaskenrd defing said raetherbeardjagsembial |y coupl ed to said

m croprocessor, said generally planar board, said mcroprocessor, said

mass 2080 Uk ingithahl SOt kO OHEL | ughLBpAlibeast & conputer

system 23. A conputer system accor erern said width of
each of sa dicsepro@ssopklectizaltesouptedietave ganddalRbplamad bGard; mi cron. 24. A

conmput er system accordjng to clajm 22, wherein an arrangenent of each of
sai d dum%?efa?th@ 1%;‘78191&31& ?%“Pi@.rt? RHE SHEIOPIORESPane di mensi on and a
second or thagRRIradem! Atricatly BBE1EPR said microprocessor; and

an output electrically coupled to said microprocessor, said generally planar board, said
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microprocessor, said mass storage unit and said output configured to define at least a computer

system.

23. A computer system according to claim 22, wherein said width of each of said series of

spaces is between (.25 and 0.5 micron.

24, A computer system according to claim 22, wherein an arrangement of each of said
dummy fills define a first orthogonal in-plane dimension and a second orthogonal in-plane

dimension.

25. A computer system according to claim 24, wherein said dummy fills overlap with at least

one adjacent said dummy fill along at least one of said first and second in-plane dimensions.

26. A computer system according to claim 24, wherein a first set of said interconnected series
of spaces extend in substantially said first in-plane dimension, while said second set of said

interconnected series of spaces extend in said substantially second in-plane dimension.

27. A computer system according to claim 22, wherein said planarization layer comprises
TEOS.




25. A conputer system according to claim 24, wherein said dummy fills
overlap with at least one adjacent said dummy fill al ong at Ieast]ppggﬁmn
said first and second in-plane dinmensions. 26. A conputer systen1acco?d'ﬂ&
to claim24, wherein a first set of said interconnected series of spaces
extend in substantially said first in-plane dinension, while said second
set of said interconnected series of spaces extend in said substantially
second i n-plane di nmension. 27. A conputer system according to claim 22,
wherein said planarization | ayer conpyises TEOCS. 1 PH 110 19 28, A
conput er system according to claim 22, wherein said planarization |ayer
conprises spin-on glass. 29. A conputer system according to claim 22,
wher e?fh at Alcemputensystam aesarding walaimdZamherein said planarizatiemlayer camprigesconput er
systenLaccokﬁing to claim22, wherein said dummy fills are made of the

sane At ePEd>as said conductive |ead |ines.
29. A computer system according to claim 22, wherein at least a portion of said dummy fill is
T-shaped.

30. A computer system according to claim 22, wherein said dummy fills are made of the

same material as said conductive lead lines,





