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FORMING A PLANAR SURFACE OVER A SUBSTRATE BY
- MODIFYING THE TOPOGRAPHY OF THE SUBSTRATE

EIELD OF THE INVENTION

The present invention relates to semiconductor processing and
more particularly to a method of forming a planar surface in a
semiconductor device.

BACKGROUND OF INVENTION

In order to increase the speed and functionality of electronic
equipment such as, for example, home computers and other electronic
consumer products, it is necessary to pack more transistors into the
semiconductor devices contained within this electronic equipment. in
addition to increasing the speed and functionality of electronic
equipment, consumers demand that the equipment be miniaturized. To
support the needs of the consumer, semiconductor device
manufacturers have developed many techniques to reduce the size of
transistors contained in semiconductor devices.

To reduce the size of transistors in a semiconductor device, it is
necessary to minimize the line width of the polysilicon lines from which
the transistors are formed. The width of these polysilicon lines is
determined by a photolithography process. In the photolithography
process, photographic techniqués are used to transfer an image of the
desired polysilicon pattern to the surface of a polysilicon layer within the
semiconductor device. Then, after unneeded portions of the polysilicon
layer are etched away, the image of the desired polysilicon pattern is
manifested within the polysilicon material.

Because photo-optics are used in the photolithography process,
photo-optic concerns such as resolution and depth of focus become
important factors in the manufacture of semiconductor devices. For

- example, if the polysilicon layer is not entirely planar, then the
polysilicon pattern image to be resolved on its surface will not be
entirely in focus. This results in line width variation of the polysilicon
lines formed from the image.
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As polysilicon line widths are continually made smaller to
accommodate the formation of proportionately smalier transistors, even
minor variations in the line widths play an increasingly significant role in
the operation of these transistors. Therefore, planarization becomes
increasingly more important to reduce or eliminate polysilicon line width
variations. By eliminating these variations, the resulting transistors
operate more efficiently, reliably, and with greater speed. In addition,
eliminating line width variations of the polysilicon allows circuit
designers to more accurately characterize operation of the transistors,
resulting in improved design efficiency.

Figures 1a-c illustrate a method of preparing a semiconductor
substrate before deposition of the polysilicon layer from which
transistors of the semiconductor device will be formed. For the
foregoing reasons it is necessary that the surface of the semiconductor
substrate be sufficiently pianar before the polysilicon is deposited. in
the first step illustrated in Figure 1a, trenches 11 and 13 are etched into
semiconductor substrate 10. Trench regions 11 and 13 are referred to
as /solation regions of the semiconductor device because these
trenches sarve to isolate electrically active components of the device
from each other. For example, as illustrated both in cross section 20
and surface view 21 of semiconductor substrate 10, isolation region 11
is used to isolate region 12 from region 14 while isolation region 13 is
used to isolate region 14 from region 15. Unetched regions 12, 14 and
15 are called active regions of the semiconductor device because
electrically active components of the semiconductor device, such as
transistors, are formed in these regions. Because isolation regions
serve to isolate active regions from each other, transistors formed in
active region 12 are allowed to operate independently of transistors
formed in region 14. Likewise, transistors formed in region 14 are
allowed to operate independently of transistors formed in region 15. |
Typically, isolation regions of a semiconductor device are of significantly
varying widths. As illustrated, width 16 of isolation region 11 is much
narrower than width 17 of isolation region 13.
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After trenches are etched into the semiconductor substrate, a
dielectric material is deposited as iliustrated in Figure 1b. Dielectric
layer 18 will coat the surface of semiconductor substrate 10, filling the
trenches and covering the active regions. Note the significant dip in the
surface of dielectric layer 18 above isolation region 13 caused by the
large width of this trench. The non-planar topography of dielectric layer
18 in this region, along with the density differences between dielectric
layer 18 and semiconductor substrate 10, results in the cross section
illustrated in Figure 1c after a chemical mechanical polish is used to
etch back dielectric layer 18.

As dielectric layer 18 is etched back to the surface of
semiconductor substrate 10, the dip in the surface of dielectric layer 18
over isolation region 13 is propagated into the dip of dielectric layer 18
within isolation region 13 illustrated in Figure 1c. In addition, because
dielectric layer 18 is a lower density than semiconductor substrate 10, it
is polished at a faster rate than semiconductor. substrate 10, which also
contributes to this dip. in contrast, compare narrow trench isolation
region 11. Narrow isolation regions such as this tend to exhibit more
planarized topographies than wider isolation regions. One reason for
this is because the chemical mechanical polish process used to etch
back the dielectric layer is typically optimized to planarize narrow
isolation regions rather than wide isolation regions. Also, the higher
density of the semiconductor substrate material in this region improves
the end-pointing of the chemical mechanical polish. '

As a result, polysilicon lines formed on the surface of .
semiconductor substrate 10 in active regions 12 and 14 near isolation
region 11 will lie substantially flat. Therefore, there will be no polysilicon
line width variation in these regions. However, due to the abrupt
topography in regions 19 at the upper corners of isolation region 13, the
width of polysiiicon lines overlying these regions will be altered.
Consequently, transistors formed in active regions 14 and 15 will be
impaired by polysilicon line width variations near the edges 19 of
isolation region 13.
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In addition to variation in polysilicon line width cause by the non-
planarized surface of isolation region 13, the chemical mechanical
polishing process used to etch back dielectric layer 18 causes damage
to the semiconductor substrate near the edges 19 of the isolation region.
Damage to the semiconductor substrate can impair the operation of
transistors formed in the damaged active regions. Isolation region 11
does not suffer from semiconductor substrate damage because its
planarized surface prevents such damage.

What is desired is a method for forming isolation regions in a
semiconductor substrate wherein the surface of the substrate is
substantially planarized. In this manner, problems associated with
polysilicon line width variation and semiconductor substrate damage
can be reduced or eliminated, resulting in more reliable and better
performing semiconductor devices.

SUMMARY OF THE PRESENT INVENTION

A method of forming a substantially planar surface over a trench
isolation region of a semiconductor substrate is described. Latent active
regions are formed within the trench isolation region. A dielectric layer
is then deposited over the surface of the semiconductor substrate.

Then, the dielectric layer is polished back to form a planar surface.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1a is an illustration of a cross sectional and surface view
of a substrate after being etched.

Figure 1b is an illustration of a cross sectional view of the
substrate of Figure 1a after a layer has been deposited.

Figure 1¢ is an illustration of a cross sectional view of the
substrate of Figure 1b after the layer has been etched back.
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Figure 2a is an illustration of a cross sectional and surface view
of a substrate after being etched in accordance with the present
invention. '

Figure 2b is an illustration of a cross sectional view of the
substrate of Figure 2a after a layer has been deposited.

Figure 2c is an illustration of a cross sectional view of the
substrate of Figure 2b after the layer has been etched back.

Figure 3a is an illustration of a cross sectional view of a
substrate after being etched.

Figure 3b is an illustration of a cross sectional view of the
substrate of Figure 3a after a layer has been deposited.

Figure 3¢ is an illustration of a cross sectional view of the
substrate of Figure 3b after the layer has been etched back.

DETAIL DESCRIPTION

A method for forming a planarized region during the manufacture
of a semiconductor device is described. In the following description,
numerous specific details such as relative feature dimensions, process
sequences, material compositions, etc. are set forth in order to provide
a more thorough understanding of the present invention. However, it
will be obvious to one skilled in the art that the present invention may be
practiced without employing these specific details. In other instances,
well known processes and processing techniques have not been
described in detail in order to avoid unnecessarily obscuring the present
invention.

While diagrams represer: 1g various embodiments of the present
invention are illustrated in Figures 2a-3c, these illustrations are not
intended to limit the invention. The specific processes described herein
are only meant to help clarify an understanding of the present invention
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and to illustrate embodiments of how the present invention may be
implemented in order to form a semiconductor device in accordance
with the present invention. For the purposes of this discussion, a
semiconductor substrate is a substrate comprising any material or
materials used in the manufacture of a semiconductor device. A
substrate is a structure on which or to which a processing step acts
upon.

In accordance with the present invention, the design of isolation
region 13 of figure 1a is modified to form isolation region 33 of Figure
2a. Within isolation region 33 of Figure 2a have been formed active
regions 42. By modifying the design of the semiconductor device to
photolithographically define active regions 42 prior to etching the trench
regions of semiconductor substrate 30, active regions 42 are formed
within what was formerly the large isolation region 13. Active regions 42
are formed in the same process step as active regions 32, 34, and 35 by
blocking the anisotropic etch of trenches 31 and 33. Therefore,
technically, only the remaining etched regions of trench isolation region
33 surrounding active regions 42 are still the true isolation regions
within what would otherwise have been the wider trench isolation region
of the device. However, active regions 42 are only active insofar as they
are capable of sustaining transistors as are active regions 32, 34, and
35. But in accordance with the present invention, unlike active regions
32, 34, and 35, no transistors or any other semiconductor device
components are formed in active regions 42. For this reason, active
regions 42 are referred to as /atent active regions.

Applicants have discovered that the addition of these latent active
regions to trench isolation region 33, if properly located, does not
significantly impact the isolation properties of the isolation region. Even
though the effective area of isolation within trench isolation region 33 is
diminished by the incorporation of latent active regions 42, trench
isolation region 33 is still able to adequately isolate active region 34
from active region 35. As a result, the performance of isolation regions
of semiconductor devices modified in accordance with the present
invention is not significantly hindered. Therefore, since the size, shape,
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and method of forming the isolation region need not be modified to
preserve its isolation properties, the present invention may be easily
incorporated into virtually any semiconductor device manufacturing
method utilizing trench isolation regions.

By modifying the design of isolation region 33 to form active
regions 42, the density of active regions within isolation region 33 is
increased to more closely approximate the relative density of active
regions elsewhere in the semiconductor device. Moreover, in
accordance with the present invention, the sizes, shapes, and
placement of latent active regions 42 within isolation region 33 are
specifically selected to achieve a particular density of active regions
within the trench. The latent active regions are designed such that the
proportion of active region to isolation region within the trench is
approximately equal to the proportion of active region to isolation region
of the most densely compacted active and isolation region elsewhere in
the semiconductor device. Then, by optimizing the chemical
mechanical polishing process to form a planarized surface over a
semiconductor substrate area having this particular proportion of active
region to isolation region, the entire surface the semiconductor substrate
will be planarized. -

For example, assume that active regions 32 and 34 and isolation
region 31 represent the most densely compacted active and isolation
region on semiconductor substrate 30. If this were a microprocessor,
this area of the semiconductor substrate may be a cell in the static
random access memory (SRAM) portion of the semiconductor substrate
where transistor density is at a maximum. As described above in
conjUnction with Figures 1a-c, this area is already adequately
planarized by optimization of the chemical mechanical polish process.
Therefore, by making isolation region 33 look more like the SRAM cell
by introducing latent active regions 42 into the trench, the planarization
of isolation region 33 will be similarly improved.

The locations of latent active regions 42 within isolation region 33
are chosen such that the functionality of the semiconductor device is not
substantially altered by the presence of these active regions. In order to
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determine the locations for latent active regions 42 within isolation
region 33, an active region pattern comprising latent active regions 42 is
defined wherein the sizes, shapes, and spacings of the latent active
regions are selected in light of the considerations described above.
Next, an isolation region is identified into which the active region pattern
comprising latent active regions 42 will be piaced. This is accomplished
by locating an isolation region having dimensions large enough to
accommodate active regions formed therein. For example, width 36 of
isolation region 31 is too narrow for active regions to be formed therein,
but width 37 of isolation region 33 is large enough to accommodate the
small, latent active regions 42. Note that because the chemical
mechanical polish process used to etch back the subsequently
deposited dielectric layer is optimized to planarize the dielectric layer
formed within a narrow isolation region, formation of active regions
within isolation region 31 is unnecessary to improve planarization.
However, absent latent active regions 42, wide isolation region 33
would otherwise exhibit planarity problems associated with etching back
the subsequently deposited dielectric layer.

As described above, the dimensions of latent active regions 42,
and the spacings 44 between them, are selected so as to raise the
density of active regions within isolation region 33 to approach the
density of active regions in an area elsewhere in the semiconductor
device. However, the size and shape of latent active regions 42, and
the spacings 44 between them, must also abide by the design rules of
the process technology used to manufacture the semiconductor device.
For exampie, minimum spacing and minimum dimension rules, which
change according to the process technology employed, limit the
spacings and dimensions of the latent active regions.

Once an isolation region has been identified for incorporation of
latent active regions therein, the design of the semiconductor device is
modified by filling the isolation region with the latent active region
pattern. Then, latent active regions are selectively removed from the
isolation region which may interfere with or otherwise alter the
functionality of the device. For example, as illustrated in Figure 2a,
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latent active region 42 must be placed a safe distance 43 from adjacent
active region 34. In addition, latent active region 42 must also be placed
a safe distance 45 from active region 35. The distances 43 and 45 are
determined by the practitioner su¢ .: that latent active regions 42 do not
violate minimum dimension design rules or interfere with the operation
of any semiconductor device components such as, for example,
transistors within active regions 34 and 35 respectively.

To prevent the formation of any parasitic transistors in latent
active regions 42, any latent active regions within isolation region 33
which would underlie a polysilicon line are removed. Otherwise, a
breakdown of the gate oxide separating a polysilicon line from a latent
-active region in isolation region 33 could cause the gates of nearby
transistors to be shorted to the substrate, destroying operation of the
semiconductor device. In addition, latent active regions within isolation
region 33 which would underlie a polysilicon line should be removed to
avoid creating a parasitic conductive channel by polysilicon voitage
induced inversion within the isolation region, thereby destroying the
isolation properties of the region.

Finally, any latent active region 42 within isolation region 33
which wnuld incorporate a well boundary of the well diffusion regions
betws: active region 34 and 35 is removed. This is done to prevent
probi= - such as shorting adjacent well regions to each other. For
exampie, if the surface of a latent active region incorporating a well
boundary is silicided, the silicide may electrically couple one well to the
other at the surface of the latent active region. By shorting the wells
together in this manner, operat:on of the semiconductor device is
destroyed. In general, latent active regions 42 are not placed at any
location within isolation region 33 that might detrimentally alter the
functionality of the semiconductor device.

Alternatively, latent active regions may be designed into what
would otherwise be a large isc-:i10n region of the semiconductor device
by any one of a number of other methods suitable to the design
methodologies which the practitioner employs. In addition, a
practitioner may wish to, for example, avoid placing the latent active
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regions within portions of the isolation region which underlie any
polysilicon or other layer for some of the same concerns described
above. Alternatively, the latent active regions within the isolation region
may even be placed in a location within the isolation region which does
alter the functionality of the semiconductor device. In such an
embodiment, a practitioner may be willing to sacrifice some alteration of
the functionality of the semiconductor device in exchange for gaining
improved planarity. Finally, note that the specific minimum distances
used to separate the latent active regions from each other within an
isolation region and from other regions of the semiconductor device are
heavily dependent upon the manufacturing technology employed to
create the semiconductor device. As the dimensions of newer
generations of manufacturing processes continue to shrink, so will these
minimum distances of separation. -

In accordance with the present invention, after isolation regions
31 and 33 are formed, a dielectric film 38 is deposited over the surface
of semiconductor substrate 30 as illustrated in Figure 2b. Dielectric
layer 38 comprises silicon dioxide (oxide) material and is deposited by a
method which provides adequate filling of regions 31 and 33, plus
enough additional oxide to form a substantial surface above
semiconductor substrate 30 which can be etched back. Note that the
dip in dielectric layer 18 over isolation region 13 illustrated in Figure 1b
is not exhibited by the dielectric layer formed in accordance with the
present invention as illustrated in Figure 2b. Active regions 42 within
isolation region 33 have served to raise the surface of dielectric layer 38
within this region. Modifying the surface topography of dielectric 38 by
modifying the underlying topography of semiconductor substrate 30 in
this manner improves the planarizing effectiveness of the subsequent
chemical mechanical polishing process.

Figure 2¢ illustrates the semiconductor substrate of Figure 2b
after dielectric layer 38 has been chemically mechanically polished
back to the surface of semiconductor substrate 30. Note the significant
improvement in the surface planarity of the substrate illustrated in Figure
2¢c versus an analogous cross section of the substrate illustrated in
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Figure 1c. The mechanisms by which the abrupt corner regions 19 were
formed in isolation region 13 of Figure 1¢ have been counteracted by
the presence of latent active regions 42 within isolation region 33 of
Figure 2¢. In particular, active regions 42 have raised the surface of
dielectric layer 38 formed above isolation region 33, thereby eliminating
any dips in the dielectric layer formed above this region. In addition, the
presence of the higher density latent active regions 42 within isolation
region 33 has prevented the chemical mechanical polish from over-
etching the lower density oxide material of dielectric layer 38 within the
isolation region. By forming substantially planar active and isolation
regions from the semiconductor substrate, the subsequently formed
polysilicon layer will also be planarized. Thus, the entire 'polysilicon
layer surface will reside within a single focal plane of the
photolithographic technology used to define the polysilicon lines,
substantially reducing or eliminating polysilicon line width variation. As
a result, the problems associated with polysilicon line width variation
such as, for example, a loss in design efficiency, degraded transistor
reliability, and slow transistor switching speeds, are significantly
reduced or eliminated.

In an alternate embodiment, a single, largs latent active region,
rather than several smaller regions, is formed within the isolation region
to improve the planarity at the surface of the isolation region.
Alternatively, the shape of latent active regions designed into what
would otherwise have been a large trench isolation region of the
semiconductor device may be any regular or irregular polygon, rounded
figure, or a combination of shapes. In addition, these latent active
regions may form any regular or irregular pattern or sequence, or may
even be randomiy staggered. An impdrtant consideration is merely that
a "high region" such as, for example, a latent active region in a trench, is
formed in a portion of what would otherwise have been a larger "low
region” of the substrate such as, for example, the trench isolation region
itself.

in an embodiment of the present invention, the dielectric layer
used to fill the trench isolation regions comprises a substantially
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undoped oxide such as thermal oxide, borosilicate glass (BSG),
phosphosilicate glass (PSG), borophosphosilicate glass (BPSG), silicon
nitride, polysilicon, or any other material suitable for filling a trench
isolation region. For example, in one embodiment the dielectric layer
comprises a multi-layer stack wherein the etched trenched regions of a
silicon substrate are oxidized to form a thin thermal oxide layer over
which BPSG is deposited. Also, in an aiternate embodiment of the
present invention, the dielectric layer may be etched back to the surface
of the semiconductor substrate using an alternate etching technique or
combination of techniques including, for example, purely mechanical
polishing, wet etching, or dry etching.

Finaily, methods in accordance with the present invention may be
implemented in a damascene process where high regions are designed
and formed into what wouid otherwise have been a wide, low region of
a dielectric substrate. A conductive material is then deposited over the
surface of the dielectric substrate, substantially filling any gaps and
coating the high and low regions of the substrate. Upon etching back
the conductive material to the surface of the dielectric substrate using a
chemical mechanical polish, the conductive material will become
isolated within the low regions of the substrate, forming interconnect
lines of the semiconductor device. In this embodiment, the presence of
the high dielectric regions are used to prevent, for example, over-
etching the surface of wide interconnect lines.

Te_chn_iqués in accordance with the present invention may be
implemented at any layer of the semiconductor device where a
substantially planar surface is desired. For example, Figures 3a-c
illustrate an embodiment of the present invention in which a planar
surface is formed from an interlayer dielectric (ILD) material. In this
embodiment, the ILD is used to physically and electrically isolate an
entire layer of interconnects formed underneath the ILD from another
layer of interconnects formed on the upper surface of the ILD. The ILD
additionally serves to isolate one interconnect line from an adjacent
interconnect line within the same layer of metal interconnects of the
semiconductor device.
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Figure 3a illustrates a cross section of a portion of a
semiconductor device in which metal interconnect lines 61, necessary
for proper operation of the semiconductor device; have been formed on
top of substrate 60. Substrate 60 comprises the semiconductor
materials used to form various components of the semiconductor device
in lower layers. In accordance with the present invention, high regions
62 are designed into the wide low region between metal interconnect
lines 61. High regions 62 are designed, patterned and formed from the
same metal layer from which metal interconnect lines 61 are formed.
High regions 62 are placed a sufficient distance from neighboring
interconnect lines 61 so as not to alter the functionality of the
semiconductor device. For example, high regions 62 must be located
far enough away from interconnect lines 61 to not only satisfy minimum
spacing design rules for the particular process technology employed but
also to prevent detrimental cross-capacitive effects between adjacent
metal lines. In addition, the effects high regions 62 have on the
functionality of the semiconductor device are considered with respect to
the placement of high regions 62 in the vicinity of interconnect lines in
interconnect layers above and below the presently illustrated layer of
the semiconductor device. Again, cross-capacitive effects are an
important concern here as well.

Figure 3b illustrates the substrate of Figure 3a after a dielectric
layer 63 has been deposited over the surface of the substrate. The dip
65 in the surface of dielectric layer 63 is illustrated as it would be formed
in the absence of high regions 62. In the presence of high regions 62,
however, the surface of dielectric layer 63 will take the profile illustrated
by dotted line 64. Note how modifying the topography of the substrate
underlying dielectric layer 63 by adding high regions 62 has eliminated
the dip in the dielectric layer above this region.

Figure 3c illustrates the substrate of Figure 3b after a portion of
dielectric layer 63 has been etched back using a chemical mechanical
polish to form an ILD surface for the next layer of interconnects. In the
absence of high regions 62, dip 65 in Figure 3b has caused the non-
planar topography 67 illustrated in Figure 3c. The chemical mechanical
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process used to form the final ILD surface will propagate dip 65 down
into the final ILD surface forming dip 67. Dip 67 causes problems with
the subsequently formed layer of interconnects, particularly in defining
the line width of the interconnects using a photolithography process, as
described above.

However, in the presence of high regions 62, the cross-sectional
profile 64 of dielectric layer 63, as illustrated in Figure 3b, is more
effectively planarized. The result of a chemical mechanical polish of
dielectric layer 63 in the presence of high regions 62 is illustrated by
dotted line 66 in Figure 3c. As shown, the presence of high regions 62
has improved the planarity of the surface of the ILD layer so that a
subsequently formed metal interconnect layer exhibits reduced line
width variation thereby aiding in semiconductor device miniaturization
efforts. Note that in an alternate embodiment, similar results may be
achieved by etching back dielectric layer 63 using a mechanical polish,
wet etch, dry etch, or a combination of techniques.

Thus a method of forming a planar surface over a region of a
substrate in a semiconductor device has been described. Planarity is
achieved by modifying the topography of the underlying substrate.
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CLAIMS

What is claimed is:

1)

2)

3)

4)

5)

6)

A method of forming a substantially planar surface over a trench
isolation region of a semiconductor substrate in 2 semiconductor
device, said method comprising the steps of:
a) forming a latent active region within said trench
isolation region; .
b) forming a dielectric layer over said semiconductor
substrate; and
c) polishing said dielectric material to form said
substantially planar surface.

The method of claim 1 wherein a plurality of latent active regions
are formed within said trench isolation region.

The method of claim 1 wherein said dielectric layer comprises a
material selected from the group consisting essentially of oxide,
BSG, PSG, BPSG, nitride, and any combination thereof.

The method of claim 1 wherein said polishing of said dielectric
material is accomplished using a chemical mechanical polishing
technique.

The method of claim 1 wherein said latent active region is formed
at a location within said trench isolation region determined by
modifying a design of said trench isolation region of said
semiconductor device.

The method of claim 2 wherein a design of said semiconductor
device is modified such that said plurality of said latent active
regions are formed at locations within said trench isolation region
determined by designing a predetermined pattern of latent active
regions within a design of said trench isolation region, and
subsequently removing any of said designed latent active regions

* c L M s *
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which wouid substantially alter the functionality of said
semiconductor device.

7) The method of claim 6 wherein said designed latent active
regions are removed from locations within said design of said
trench isolation region which are disposed within a
predetermined proximity to borders of said design of said trench
isolation region.

8) The method of claim 7 wherein said designed latent active
regions are also removed from locations within said design of .
said trench isolation region which are disposed beneath a
polysilicon feature. '

9) The method of claim 6 wherein said predetermined pattern of
said latent active regions is designed such that a density of said
latent active regions in a given area of said pattern approaches a
density of active regions within an area of equal size elsewhere
in said semiconductor device. '

10) The method of claim 1 wherein said semiconductor device
comprises a plurality of trench isolation regions, each of said
plurality of said trench isolation regions having a latent active
region formed therein in substantially the same manner as said
trench isolation region.

11) A method of forming a substantially planar surface over a trench
isolation region of a semiconductor substrate in a semiconductor
device, said method comprising the steps of:

a) forming a plurality of latent active regions within said
trench isolation region by modifying a design of said
trench isolation region of said semiconductor device;

b) forming a dielectric layer over said semiconductor

substrate; and | — —- -
R R
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¢) polishing said dielectric material to form said
substantially planar surface.

The methbd of claim 11 wherein said dielectric layer comprises a
material selected from the group consisting essentially of oxide,
BSG, PSG, BPSG, nitride, and any combination thereof.

The method of claim 12 wherein said polishing of said dielectric
material is accomplished using a chemical mechanical polishing
technique.

The method of claim 11 wherein said plurality of said latent active
regions are formed at locations within said trench isolation region
determined by designing a predetermined pattern of latent active
regions within a design of said trench isolation region, and
subsequently removing any of said designed latent active regions
which would substantially alter the functionality of said
semiconductor device.

The method of claim 13 wherein said plurality of said latent active
regions are formed at locations within said trench isolation region
determined by designing a predetermined pattern of latent active
regions within a design of said trench isolation region, and
subsequently removing any of said designed latent active regions
which would substantially alter the functionality of said
semiconductor device.

The method of claim 14 wherein said designed latent active
regions are removed from locations within said design of said
trench isolation region which incorporate a well boundary within
said trench isolation region.

The method of claim 15 wherein said designed latent active
regions are removed from locations within said design of said

iy
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trench isolation region which are disposed beneath a polysilicon
feature.

The method of claim 17 wherein said predetermined pattern of
said latent active regions is designed such that a density of said
latent active regions in a given area of said pattern approaches a
density of active regions within an area of equal size elsewhere
in said semiconductor device.

The method of claim 13 wherein said semiconductor device
comprises a plurality of trench isolation regions, each of said
plurality of said trench isolation regions having latent active
regions formed therein in substantially the same manner as said
trench isolation region.

A method of forming a substantially planar interlayer dielectric
surface over a layer of interconnects in a semiconductor device,
said method comprising the steps of:

a) forming a plurality of high regions between two
interconnects in said layer of interconnects, said high
regions being formed from the same layer from which
said interconnects are formed;

b) forming a dielectric layer over said layer of
interconnects; and

c) polishing said dielectric material to form said
substantially planar surface.

* c L M S *



