
PLANARIZED PASSIVATION LAYER. FOR. SEMICONDUCTOR
DEVICES  FIELD OF THE INVENTION [0001] The present
invention relates generally to semiconductor devices
and methods of  fabrication thereof. More
particularly, the present invention relates to
planarized passivation  layers for semiconductor
devices. BACKGROUND OF THE INVENTION [0002]
Liquid-crystal-on-silicon (LCOS) has gained
considerable attention due to recent  innovations in
reflection projection technologies. Fig. I shows a
cross-sectional view of a  conventional LCOS structure
100. The LCOS structure comprises a subs rate 105.
Variety of  devices such as transistors (riot shown)
can be formed on the substrate. A dielectric layer,
for  example, an intermetal dielectric (IMD) layer 120
is formed on top of the substrate. A patterned
adhesive layer 130, such as Ti or TiN, and a patterned
metal layer 160 are formed over the  substrate. An
opening, such as a recess or trench, is formed in the
adhesive and metal layers,  exposing portion of the
IMD layer. A passivation oxide layer 1'70 and a
passivation nitride laver  180 are deposited over the
substrate and the opening. Non-planar passivation
layers are thus  formed. Liquid crystals (not shown)
are then applied directly to the surface of the
semiconductor  device coated with metal laver and
non-planar passivation lavers. As such, high
reflectance of  the metal layer is compromised. [0003]
Flatness of the metal layer is one of the major
factors affecting the reflectivity in  LCOS devices.
To obtain optimal performance, besides requiring high
reflectivity of the metal  layer, planarizaion of the
passivation layers over the metal layer is important
too, (0004] From the foregoing discussion, it is
desirable to provide pian.arized passivation layer
for LCOS devices, 



1. SUMMARY OF THE INVENTION [0005] The present
invention relates to planarized passivation layer for
semiconductor  devices. In one aspect of the
invention, a semiconductor device is provided. The
semiconductor  device comprises a substrate having a
dielectric layer and a device layer on the substrate.
The  device laser comprises an opening. The
semiconductor device further includes first and second
sublayers disposed on the device layer and lining the
opening, the second sublaver is on top of  the first
sublayer. The second sublayer serves as a stop layer
for planarization such that a  substantially
planarized top surface is obtained fir the
semiconductor device. [0006] In another aspect of the
invention, a method of fabric atin . a semiconductor
device is  presented. The method includes providing a
substrate having a dielectric layer and a device
layer formed :hereon. The device layer is on top of
the dielectric layer. An opening is formed  through
the device layer. The method further includes forming
first and second sublayers on top  of the device layer
and lining the opening. A fill layer is deposited on
top of the first and second  sublayers and fills the
opening. The fill layer is planarized until it reaches
a top surface of the  second sublayer, forming a
substantially planarized top surface for the
semiconductor device.  [000%'] In another embodiment
of the in.-entiori, a method of fabricating a
semiconductor  device comprises providing a substrate.
The substrate includes a base substrate with a
dielectric  layer formed thereon, a device layer
funned on top of the dielectric layer and first and
second  sublayers on top of the device layer. The
method includes forming an opening through the  second
suhlayor. A fill layer is provided on top of the
second ublayer and fills the opening. The fill layer
is planarized until it reaches a top surface of the
second sublayer. The second  subfayer serves as a stop
layer such that a substantially planarized top surface
is formed for the  



semiconductor device. [0000] These and other objects,
along with advantages and features of the present
invention;  herein disclosed, will become apparent
through reference to the following description and the
accompanying drawings. Furthermore, it is to be
understood that the features of the various
embodiments described herein are not mutually
exclusive and can exist in various combinations  and
permutations. BRIEF DESCRIPTION OF' THE DRAWINGS
[0009] In the drawings, like reference characters
generally refer to the same parts throughout  the
different views. Also, the drawings are not
necessarily to scale, emphasis instead generally
being placed upon illustrating the principles of the
invention. Various embodiments of the  present
invention are described with reference to the
following drawings, in which [0010] Fig. 1 shows a
cross-section of a conventional LCOS device; I0011]
Fig. 2 illustrate a pianarized passivation layer in a
semiconductor structure in  accordance with one
embodiment of the invention; [0012] Figs. 3a-h show a
planarized passivation layer in a semiconductor
structure in  accordance with various embodiments of
the invention; and [0013] Figs. 4a-e, 5a-b, 6a-f, 7a-c
and 8a-b show process of farming a device structure
with  planarized passivaticon layer in accordance with
various embodiments of the invention.  DETAILED
DESCRIPTION OF THE INVENTION [0014] The present
invention relates to semiconductor devices. More
particularly, the  present invention relates to
semiconductor devices with improved planar top
surfaces.  [0015] Fig. 2 shows a cross-sectional view
of a device structure in accordance with one
embodiment of the invention. In one embodiment, the
device structure comprises a EROS  



device structure, Other types of devices fray also be
usefil. As shown, the device includes a  substrate
405. Typically, the substrate comprises a
semiconductor material such as siheon. Other  types of
stiubstrates. for example, SiGe, SiGeC or sic, are
also usefil. Providing substrates  which include an
insulation or buffer layer, such as
siticoon-on-insulators (SOIS), SiGe-on- insulators
(SGOIs), silicon-on-nothing (SON), is also useful.
[0016] Various circuit components (not shown), such as
transistors, capacitors and/or  resistors, can be
provided on the substrate. Covering the components and
substrate is a dielectric  layer 420. The dielectric
layer, for example, comprises silicon oxide. Other
types of dielectric  materials are also useful. The
dielectric layer serves as, for example, an interlevel
dielectric  (ILLS) layer. Typical thickness of the
dielectric layer is about 500 --20000 A. Other
thicknesses  are also useful. It is further understood
that there may he additional metal, interinetal
dielectric  and/or other device layers below the
dielectric layer. [0017] A device layer 460 is
provided on the dielectric layer. In one embodiment,
the device  layer comprises a reflective layer formed
from a first material. For example, the reflective
layer  comprises a conductive material, such as Al,
ikiCuSi or Aitu. Other types of reflective  materials
or device layers are also useful. A liner layer 430
can he optionally provided between  the device layer
and dielectric layer to promote adhesion. The liner
layer can comprise, for  example.'Ii or TiN. Providing
other types of liner materials can also he useful..
The thickness of  the liner layer is about less than
1000 'A. providing liner layer with other thicknesses
is also  useful. [0018] In one embodiment, the device
layer comprises a patterned device layer having
portions 460a-b separated by a space or trench 464. To
ensure separation between the device  layer portions,
the trench comprises a depth which is greater than the
bottom of the device and/or  



liner layer, which results in the dielectric layer
being exposed. The trench, for example, is about  less
than 2000 . below the bottom of the device and/or
liner layer. Other ,depths are also useful.  [0010] In
one embodi:merit, a passivaticni liner is disposed on
the device layer. The  passivation liner covers the
top of the device layer and lines the trench, The
passivation liner, in  one embodiment, comprises a
plurality of sublayers. As shown, the passivation
liner layer  comprises a dual passivation liner layer
with first and second sublayers 470 and 480. Providing
$ a passivation liner layer with other number of
sublayers is also useful. The trench is filled with a
second material 465. 100201 In one embodiment, the
second material carnpr ses a dielectric material.
Preferably,  the second material comprises }sigh
density plasma (-iDP) oxide. Other types of fill
materials  are also useful A Lop surface 468 of the
fill material and liner forms a planar or
substantially  planar surface, For example, the top
surface of the fill material can be coplanar with or
slightly  below the liner surface. The top surface of
the fill material, in one erbodiment, is about less
than 1000 below the liner surface. 100211 The first
sublayer, as shown, covers the device layer. The,
first sublayer serves as, for  example, a passivation
layer to protect the device layer from erosion by
moisture in the air and to  avoid scratch during
processing. In one embodiment, the first suhl.ayer
comprises silicon oxide.  The thickness of the first
sublayer is, for example, about 50 - -2000 A. Other
thicknesses are also  usefiul.As for the second
sublayer, it comprises a material which the till
material can be removed selectively thereto. For
example, the second sublayer serves as a polish stop
for the fill  material. In one embodiment, the second
sublayer comprises silicon nitride. Other typos of
materials which can serve as a polish or etch stop are
also useful. The second sublayer also  



protects the paasivation layer, preventing it from
being removed during processing,  Additionally, the
second sr3blayer protects the device layer from
sputtering during filling of the  trench. The
thickness of the second su.hlayer is about 50 - 2000
A. lief rably, the total  thickness of the first and
second sublayer is about 100 4000 A. 100221 Figs. 3a-h
show alternative embodiments of the invention. As
shown, the device  structures are similar to that
described in Fig. 2. In accordance with the
embodiments shown, the  second sublayer 480 serves as
a sacrificial sublayer. The portions of the second
scab@aye.r over  the device layer are removed, leaving
portions lining tlhe trench. Referring to Fig. 3a, the
top  surface 468 of the fill is coplanar with the top
surface of the first sublayer. A surface passivation 5
layer 485 is provided on the surface of the substrate,
covering the first sublayer and trench fill.  The
.surface. passivation layer forms a planar top surface
488. In one embodiment, the surface  passivation.
layer comprises silicon nitride. Other types of
surface passivation materials are also  useful. For
example, silicon oxynitrrd.e can also be used as the
surface passivation layer. The  thickness of the
surface passivation layer is about 50 - 2000 t~.
100231 Refen'i ng to Fip. 3b, the top surface 468 of
the trench fill is above the to surface of  the first
sublayer. Additionally, the second s,3blayer in the
trench is recessed below the surface  of the first
s:sblayer and the top surface of trench fill, The
recess, for example, is about less than  1000 A. Like
Fg. 3a, a surface passivation layer 4185 is provided
on the surface of the substrate,  covering the first
sublayer, recessed second sublayer and trench fill.
The surface passivation  layer, due to the recess and
raised top surface, forms a substantially planar top
surface 488.  Providing surface passivation layer with
more than one layer is also useful. 100241 Figs. 4a -e
show a method of forming a device structure with
planarized passivation  



layer in accordance with one embodiment of the
invention. Referring to Fig. 4a, a substrate 405  is
provided. In one embodiment, the substrate comprises
silicon. Other types of semiconductor  materials or
substrates, for example, SiCie, SiCieC; or Sic. are
also useful, Providing substrates  which include an
insulation or buffer laver, such as
silicon-on-insulators (SC?Is), SiGe--on- nsulators (SC
t7Is), silicon-an-nothing (S4 ), is also useful. The
substrate, fOr example, can  be prepared with various
circuit components (not shown), such as transistors,
capacitors and/or  resistors. Other circuit components
are also useful. 100251 In one embodiment, a
dielectric layer 42.0 is deposited on top of the
substrate. The  dielectric layer, for exarnplc,
comprises silicon oxide. The dielectric layer serves
as an interlevel  dielectric (ILD) layer. Various
techniques, such as chemical vapor deposition. (CVD),
can he  used to deposit the dielectric layer.
Typically, the dielectric layer is about 500 -20,000 A
thick.  Other deposition techniques, materials or
thicknesses are also useful, it is understood that
there  6 may be additional metal, intertnetal
dielectric and/or other device layers below the
dielectric  laver. (00261 Above the dielectric layer
is ftu-nmed a liner layer 430. The liver layer
promotes  adhesion between the dielectric layer and a
subsequcndy formed layer above. In one  en:bodiment,
the liner layer comprises Ti or Ti\. Typically, the
liner layer is about less than  10100 A, Conventional
techniques, such as sputtering, can be used to fonn
the liner layer. Other  tecluriadues, materials as
well as thicknesses are also useful. 100271 A device
layer 460 is finned over the liner layer. In one
embodiment, the device  laver comprises a reflective
layer. The reflective layer comprises, for example, a
conductive  layer such as Al, AiCuSi or:AiCu. Other
types of conductive materials are also useful. The  



device laver is typically about 100 - 20000 A farmed
by sputtering or electroplating, Other  techniques or
thicknesses are also useii 1. 100281 In one
embodiment, the device and liner layers are patterned
to form a trench opening  465. Conventional mask and
etch techniques can be used to form the trench
opening. For  example, a photoresist mask layer is
formed over the device layer and patterned to expose
portions of tlae dielectric layer. An a:nisotropic
etch, such as reactive ion etch (RIP) is performed  to
removed the device and liver layers. To ensure
separation, an over etch can be performed,  recessing
the opening below the bottom of the Ever layer. 100291
Referring to Fib. 4b, a first sublayer 470 of a
passivation liner is formed on the  substrate,
covering the device layer and lining the trench
opening. In one embodiment, the first  sublayer
comprises silicon oxide having a thickness of about 50
-'2000 A. Other thicknesses are  also useful. The
first sublayer serves as a first passivation layer
protecting the first material of  the device layer
from erosion dice to environment and subsequent
processing chemistry. In one  embodiment, the first
sublayer is funned by CVD. Forming the first sublayer
using other  techniques are also useful. (0030] A
second sublayer 480 of the passivation liner is
deposited on the. first sublayer, as  shown in Fig.
4c. The second sublayer comprises a material different
from the first sublayer as  well as t to material used
to fill the trench opening. In one embodiment, the
second suhlayer has  a higher etch rate, hardness and
resistance: relative to the first suhlayer. The second
sublayer, for  example, comprises silicon nitride. The
thickness of the second. sublayer is about 50 - 2000
A.  Other thicknesses are also useful. The second
sublayer serves as o -stop layer for planariza:ion.
Various techniques, such as C VD, can he used to form
the second sublayer. (0031] In Fig. 4d, a fill layer
467 is deposited over the surface of the second
sublayer. The  



fill layer fills the trench and covers the surface of
the second sublayer. In one embodiment, the  fill
layer should sufficiently fill the trench opening.
The, fill layer comprises a dielectric material  which
can be removed selective to the second sublayer. In
one embodiment, the firs: sublayer  and kill layer
conprises the same material, such as silicon oxide.
Providing the first sublayer and  till layer with
different materials is also useful. Preferably, the
fill layer comprises silicon oxide  formed by FIDP
CVD. Other types of materials or deposition techniques
are also useful. [0032] The substrate is polished to
remove excess material of the fill layer, as shown in
Fig.  4e. For example, the substrate is polished by
chemical mechanical polishing (CMP). Preferably,  the
CMP employs a highly selective slurry or a combination
of high and low selective slurry  which removes excess
fill material using the second suhlayer as a polish
stop. This reduces or  minimizes loss of the second
suhlayer while removing the fill layer. `l-he
selectivity of the fill  material to tl;.e second
sublayer, in one frYrkr{Fdiment, rs i bout 1::.' -_
1:1000. Other selectively  ratios are also useful,
depending on the wafer surface option ratio. The CMI-'
stops on the second  sublayer, forming a planar or
substantially planar surface 408 between the. top of
the fill material  in the trench and surface of the
second sublayer. An over-polish can he perfbr ned to
slightly  recess the top surface of the fill layer in
the trench, as indicated by the dotted line. The
recess  should be about less than 1000 A. k [00331 The
process continues by depositing liquid crystal
materials on top of the second  passivation and
isolation layers (not shown). By not removing the
second sublayer, it can also  serve as a passivation
layer. Additional passivation layers can also be
farmed on top of the  second and isolation layers
before the deposition of the liquid crystal material,
A top substrate  can be disposed on. top of the liquid
crystal layer. 



[00341 Figs. 5a-h show a process of forming a device
structure with planarized passivation  layer in
accordance with another embodiment of the invention.
As shown, the process continues  f om Fig. 4e.
Preferably, the top surface 46-8 of the fill layer in
the trench is recessed to a level  near to that of the
top surface of the first sublayer. The recess is about
less than 1000 A.  Illustratively, the too surface of
the fill is above the top surface of the first
sublayer. [00351 In accordance with the one
embodiment, the second sublayer serves as a
sacrificial  second sublayer wherein horizontal
portions over the device layer are removed. Removal of
the  horizontal portions cif the second sublayer can
be achieved by, for example, an isotropic etch,  such
as a wet etch using chemistry which is selective to
the first sublayer and fill layer, AIternat vely, an
anisotropic etch, such as dry etch can also be used.
Other techniques are also  useful. The etch, for
example, employs chemistry which removes the second
sublayer selective  to the first sublayer. An overetch
is perforr:red which recesses the surface of the
portion of the  second sublayer lining the trench.
This results in a substantially planar surface with
elevations  and recesses corresponding to the first
and second sublayers and fill. In one embodiment, the
total difference in height between the elevations and
recesses is less than about 1000 A. [003611 Referrinf;
to Fig. Sb, a top laver 588', serving a a surface
passivation layer, is  deposited on the surface of the
substrate, covering the first and second suhlayers as
well as the  fill. The surface passivation layer, for
example, comprises a transparent material, such as
silicon  nitride or silicon oxynitride. Typically, the
surface passivation layer is deposited by C` D.
Providing the surface passivatiou layer using other
techniques as well as materials is, also use irl. 9 In
one embodiment, the thickness of the surface
passivation layer is about 1.00-2000 A. The  surface
passivation layer is substantially planar, tracking
the, topography of the surface below.  



Aherriauvely, the first and second sublayers and top
of the fill are coplanar, resulting in a planar
surface, as indicated by the dotted lines in Fig. Sb.
Such configuration improves the pass ivation
integrity of the semiconductor device. [00371 Figs.
6a-f show a process of foaming a device structure in
accordance with an  alternative embodiment of the
invention. Referring to Fig. 6a. as in Fig. 4a, a
substrate 405 is  provided prepared with a dielectric
layer 420, liner layer 430 and device layer 460. First
and  second sublayers 670 and 680 of a passivation
liner are forted on the surface of the device  layer.
The first and second sublayers are similar to those
described in Fig. 4a. For example, the  first sublayer
comprises silicon oxide and the second sublayer
comprises silicon nitride,  Typically, the first
sublayer is about 50 - 2000 A while the second
sublayer is about 50 -2000 A,  The first subiayer
serves as a first passivation layer to prevent erosion
of a device layer fro in  external environment. The
second sublayer serves as a stop layer for
planarization. The  thickness of the first and second
sublayers, preferably, is about 100 - 4000 A. [00381
As shown in Fig, 6b, an opening or 'trench 6655 is
formed in the substrate. The  opening, in one
embodiment, is sufficiently deep to expose the
dielectric layer beneath the liner  layer, separating
portions of the device layer. Various conventional
techniques can be employed  to form the opening. In
one embodiment, the opening is formed using
conventional patterning  processes, sacs as masking
and anisotropie etching. [0039] As shown, in Fig. 6c,
the process continues by depositing a fill layer 667
on the  substrate. The fill layer, for example, is
similar to the fill layer of Fig. 4d, The fill layer
sufficiently fills the trench opening and covers the
surface ofthe device layer. The fill layer, in  one
embodin-tent, comprises silicon oxide. Preferably, the
:ill layer is deposited by llDP C;VD.  Other
techniques and r aterials are also useful, 



10 100401 The surface of the substrate is polished, as
shown in Fig. 6d. For example, a CMP is  performed to
remove excess materials of the fill layer. The CMP
removes excess materials of  the fill layer selective
to the second sublayer. The CMP stops on the second
sublayer, farming a  planar or substantially planar
surface 668 between the top of the fill material in
the trench and  surface of the second sublayer. For
example, an over-polish can be performed to slightly
recess  the top surface of the fill layer in thie
trench, as indicated by the dotted line, The recess
should be  less than about 1000 A. 100411 In Fig. tie,
the second sublayer which serves as a sacrificial
second sublayer in this  embodiment is removed,
exposing top surface of the first sublayer. The
removal of the second  sublayer can be, achieved by,
for example, an isotropic etch, such as a wet etch.
Alternatively,  anisotropic etch:, such as dry etch
can also be used. Other techniques are also useful.
`I'lxe etch,  for example, employs a chemistry which
removes the second sublayer selective to the first
sublayer and fill layer. 100421 A surface passivation
layer 688, is deposited on the surface of the
substrate, covering  the first sublayer and the fill
layer in the trench. The surface passivation layer.
for example,  comprises a transparent material, such
as silicon nitride or silicon oxynitride, fn one
embodiment, the thickness of the surface passivation
layer is about I00 -22000 A. The surface  passivation
layer is substantially planar, tracking the topography
of the surface below.  Alternatively, the first
sublayer and top of the fill are coplanar, resulting
in a planar surface, as  indicated by the dotted lines
in Fig. Of. Such configuration improves the
prassivation integrity of  the semiconductor device.
100431 Figs. 7a-c show a process of forming a device
structure in accordance with another  



embodiment of the invention. Referring to Fig. 7a, the
layers formed for the device structure are  similar to
those recited in Fig. 6a. The first 770 and second 7
80 sublayers, for example, comprises silicon oxide and
silicon nitride respectively. In. accordance with the
current  t1. embodiment, the firs: sublayer is about
50 - 2000 A while the second sublayer is about 50 -
2000  A, The total thickness of the first and second
sublayers, in one embodiment, is about 100 - 4000  A.
Preferably, the first sublayer is thinner than the
second sublayer. Such configuration reduces  the
stress induced by the. second sublayer. [00441 The
process continues as those described for Figs. 6b-d.
The second sublayer is  removed, for example, by
anise?:Topic etch, exposing top surface of the first
sublayer and fill  layer in the trench. In accordance
with the current embodiment, the first sublayer and
fill layer  comprises the same material, such as
silicon oxide. The first sublayer, in this embodiment,
seises as a sacrificial first sublayer. As illustrated
in Fig, 7b, a. OMP is performed to remove the  first
sublayer and portion of the fill layer. The CMI'
removes the first and excess materials of the  fill
layer selective to the device layer. The CMP stops on
the device layer, forming a planar or  substantially
planar surface 764 between the top of the fill
material in the trench and surface of  the device
laver. [00451 in one, embodiment, a surface
passivration liner is disposed on the substrate
covering  the device and fill layers as illustrated in
Fig. 7e. The surface passivation liner, in one
embodiment, comprises a plurality of sub-lavers. As
shown, the surface passivation liner  comprises a dual
passivatioa liner layer with first and second surface
sulblayers '90 and 795.  Providing a surface pa
sivation liner with other number of surface sublayers
is also useful.  (0046] In one embodiment, the first
surfaec, sublayer comprises silicon oxide, The
thickness  



of the first surface sublayer is typically about 50 -
2000 A., Other thicknesses are also useful, As  for
the second surface sublayer, it comprises silicon
nitride. Other tsrpes or"materials are also  usefial.
The first and second surface sublay'ers protect the
device layer from erosion by moisture  in the air and
to avoid scratch dieing subsequent processin_g. The
thickness of lee second surface  sublayer is about 50
- 2001) A. The total thickness of the first and second
surface sublavers is  about 100 - 4000 A. 100471 In an
alternative embodiment, a method of fornri ng a
device. structure. with  substantially planarized
passivation layer is presented in Figs. 8a-b. The
process steps are  similar to ti--hose described for
Figs. 6a-d. An ever-polislr air lie pertonried to
slightly recess the  top surface of the fill layer in
the trench, The recess should be less than about 1000
%i. A  surface passivation finer that comprises a
first 890 and second 894, surface sublayer is provided
on the surface of the substrate, covering the second
sublayer and the recessed trench fill. In one
embodiment, the first surface ublayer comprises
silicon oxide and the second surface sublaver
comprises silicon nitride. Providing a surface
passivation liner with other number of sublayers is
also useful. The surface passivation liner, due to the
recess and raised top surface, forms a  substantially
planar top surface 898. T;he first and second
sublayers 670 and 680 which remain  in the device
structure provides additional passivation layers to
the device stricture. Thus,  reflectance of the first
material of the device layers. enhanced. (0048]
Although the passivation liner is described having a
plurality of sublayers, it is also.  useful to provide
the passivation Iirer with a single layer. The single
layer, for example, can be  an oxide rr nitride layer.
The thickness of the single layer, in accordance with
one embodiment,  is about 100 4000 A. Such
configuration improves passivation integrity and still
provides a  substantially planarized top surface for
the semiconductor device, 



100491 The invention may be embodied in other specific
forms without departing from the  spirit or essential
characteristics thereof, The foregoing embodiments,
therefore, are to he  considered in all respects
illustrative rather than limiting the invention
described herein. Scope  of the invention is thus
indicated by the appended claims, rather than by the
foregoing  description, and all changes that cone
within the meaning and range of equivalency of the
claims are intended to be embraced therein. t3 CLAIMS
What is claimed is: 1. A semiconductor device
comprising: a substrate having a dielectric layer and
a device layer on the substrate, the device laver
having an opening; and first and second subla.vers
disposed on the Crevice lacier and lining the opening.
the second  sublayer is on top of the first sublayer,
wherein the second subbayer serves as a stop layer for
planarization such that a  ssubstantially pianari ed
top surface is obtained for the semiconductor device.
2. The semiconductor device of claim wherein the
device iayer comprises a reflective  layer. 3. The
semiconductor device of claim 2 wherein the reflective
layer comprises a conductive  material. 4. The
semiconductor device of claim. 1 wherein the first
suhlayer comprises oxide and the  second sublayer
comprises nitride. 5. The semiconductor device of
claim I wherein the first sublayer serves as a
passivation  



laver to protect the device layer. 6. -1 lie
semiconductor device of claim 1 wherein total
thickness of the first and second  sublay-ers is about
100 - 4000 A. 14 A method of fabricating a
semiconductor device comprising: providing a substrate
having a dielectric layer and a device layer fomied
thereon, the  device 'aver is on top of the dielectric
laver; forming an opening through the device layer;
forming first and second sublayers on top of the
device layer and lining the opening;  depositing a
fill layer on top of the first and second sublayers
and :ills the opening,  planarizing the fill laver
until it reaches a top surface of the second sublayer,
forming a substantially planarized top surface for the
semiconductor device. 8. The method of claim 7 wherein
the device layer comprises a reflective layer. 9. The
method of claim 8 wherein the reflective layer
comprises a conductive material.  10. The method
of'claim 7 wherein the first sublayer comprises oxide
and the .second.  suhlayer comprises nitride. 11. The
method of claim 7 wherein the first sublayer serves as
a passivation layer to protect  the device layer. 12.
The method of claim 7 wherein the till layer comprises
a dielectric material. 111. The method of claim 7
wherein plagiarizing the fill layer is achieved using
chemical  mechanical polishing. 15 14. The method of
claim ? further comprising depositing liquid crystal
materials on top of  



the second sublayer and fill laver. 15. The method of
claim 7 further comprising removing the second.
sublayer on top of the  device layer. 16, The method
of claim 15 further comprising forming a surface
passivation layer on the  surface of the substrate,
covering the first, second. sublayers and the fill.
17. A method of fabricating a semiconductor device
comprising:  providing a substrate comprising a base
substrate with a. dielectric layer formed thereon,  a
device layer on top of the dielectric layer, and first
and second sublayers on top of the device layer;
forming an opening through the second sublayer;
providing a fill laver on top of the second sublayer
and fill the opening; planarizing the fill layer until
it reaches a top surface of the second sublayer, the
second  sublayer serves as a stop layer such that a
substantially planarizcd top surface is formed for the
semiconductor device. e 8. The method of clairi 17
further comprising removing the second sublayer to
expose top  surface of the first sublayer. 19. The
method of claim 18 further comprising forming a
surface passivation layer to cover  the first sublayer
and the fill layer. 16 2t). The method of claim 17
fwtther corn pisiiw f o cn-d ti g a surface
passivation Liner on the  surface of the substrate,
covering the second suublayer and the fall, t7 


