PLANARIZED PASSIVATION LAYER FOR SEMICONDUCTOR DEVICES FIELD OF THE
INVENTION [00011The present invention relates generally to semiconductor devices and methods of
fabrication thereof More patrticularly, the present invention relates to planarized passivation layers for
semiconductor devices, BACKGROUND OF THE INVENTION [0002]Liquid-etystal-onsilicon (LCOS)
has gained coldideNdid ZEBnb 48 SileAd HODe htANIORATONR: SEMIIEQN D PGROBoD ESAEBHgies. Fig. |
shows a cross-sectional view of a conventional LCOS structure 100. The LC-OS structure comprises a
substrate 105. Variety of devices such B&ikah§iEtdisEAdNIRYWHYNan be formed on the substrate. A
dielectric layer, for example, an trite:metal dielectric (IMD) layer 120 is formed on top of the substrate.
A patterl88MdhesiVBdayesenBmvsnuthrassifter gRiNrahota watieonddate ddiaye riéMateofisnéd over the
substrate. An opening, such as a recess or trench, is founed in the adhesive and metal layers,
exposindgsettitirathsecni DMayepanipalssivaticrpmecs layentiotOrelatbatp adsivation misidetiayer 180 are
deposited over the substrate and the opening. Non-planar passivation layers are thus formed. Liquid
crystals (AvtISHBWIHEETHeF ipsistideEslirectly to the surface of the semiconductor device coated with
metal layer and non-planar passivation layers. As such, high reflectance of the metal layer is
compromised. [0003]Flatness of theAEER&}ENIS oleldfEnd BT Ieors affecting the reflectivity
LEOS devices, To obtain optimal performance, besides requiring high reflectivity of the metal layer,
planarizdfl8f2df thel passhvarivaliayeis evetlth®©Mdtas Eyesdsamidotrt tontiiondds Fromdhe

foregoing discussion, it is desirable to provide plan.arized passivation layer for 1..COS devices,
innovations in reflection projection technologies. Fig. 1 shows a cross-sectional view of a

conventional LCOS structure 100. The LCOS structure comprises a substrate 105. Variety of
devices such as transistors (not 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 170 and a passivation nitride layer
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 layer and non-planar passivation layers. 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, planarization of the passivation layers over the metal layer is important too.

[0004] From the foregoing discussion, it is desirable to provide planarized passivation layer

for LCOS devices.



SUMMARY OF THE INVENTION [00051The present invention relates to planarized passivation
layerconductor 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 layer co .nses an opening. The semiconductor device further includes first and
second sublayers disposed on the delUib&MeyRiYand TikBEgEENGEIINg, the second sublayer is cm top
of the first sublayer. The second sublayer serves as a stop layer for planarization such that a
substantifidlanafizedregssurfacsiisnabtaieet funthe semicendtictorayevive séRQRGv@nother aspect
of the invention, a method of fabricating a semiconductor device is presented. The method includes
providingevsgbsthatenhavirgt a tiktdotvimtayenarth adelicetayeidoimed thite onhd hendevidedryer is
on top of the dieLectric layer. An opening is formed through the device layer. The method further
includesdorimingpfirstiseych sebema sbivtaye psdiri dap ofdye devicddeiver and tinitg tesopenintheA fill
layer is deposited on top of the first and second sublayers and fills the opening. The fill layer is
planarizég oerildy reschusisctom syndaie oflinessecond sutolayerido fmthgranslinkiafitial s pissrarided top
surface for the semiconductor device. [00071In another embodiment of the invention, a method of
fabricatifngbaseraidiopdiscton devide tonmrises provigitgeaselistrate: Jeoslibsitaerinaludes afbase
substrate with a dielectric layer formed thereon, a device layer formed on top of the dielectric layer and
first and thedontisshisigsterS lonstoprof thbldeviserayes Titomethothindudes foominglathapening through
the second sublayer. A fill layer is provided on top of the second sublayer and fills the opening. The fill
layer is plist#izedluntiiereadhes autbpsinfiteinfdtier sheondisublmyerr Thesecond sublayer serves
as a stop layer such that a substantially planarized top surface is formed for the semiconductor device.
10008 TH¥¥®hnd dtrodisieesseetiohthwithy eavantagestadd fdaturesiof theepresadt imvedsidoetierein
disclosed, will become apparent through reference to the following description and the

presented. The method includes providing a substrate having a dielectric layer and a device

layer formed thereon. 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.
[0007] In another embodiment of the invention, 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 formed 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 sublayer. A fill layer is provided on top of the second sublayer and fills the opening.
The fill layer is planarized until it reaches a top surface of the second sublayer. The second
sublayer serves as a stop layer such that a substantially planarized top surface is formed for the
semiconductor device.

[0008] 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 he understood that the features of the various
embodiments described herein are not mutually exclusive and can exist in various combinations and
pe mutations. BRIEF DESCRIPTION Ofii THE DRAWINGS [00091In the drawings. like reference
characters generally refer to the same parts throughout the different views. Also, the drawings are not

necessasilyaosoaie) ediphasis ifstdaagenditalytdeingdtageddgpentiiutaatieg dheiprnadiples of the
invention. Various embodiments of the present invention are described with reference to the following
drawingswhietinje0t0iEFtabtdshows arcnogsisectiln efdusorventicaad 1i€QSvdevice;dBbihiifeigs 2
illustrate a planarize.d passivation layer in a semiconductor structure in accordance with one
enihodimodtrefthgdnvention; [0012]Figs. 3a-h show a planarized passivation layer in a semiconductor
stmcture in accordance with various embodiments of the invention; and 10013]Figs. 4a-e, 5a-b, 6a-f,
7a-c and 8a-b show process of B&Hhn§ BHeRiICT Botictli 8 WEH M ansiiidéib passivation layer in
accordance with various embodiments of the invention.

[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;

[0011] Fig. 2 illustrate a planarized passivation layer in a semiconductor structure in

accordance with one embodiment of the invention;

[0012] Figs. 3a-b show a planarized passivation layer in a semiconductor structure in

accordance with various embodiments of the invention; and

[0013] Figs. 4a-e, Sa-b, 6a-f, 7a-c and 8a-b show process of forming a device structure with

planarized passivation 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 LCOS

device structure. Other types of devices may also be useful. As shown, the device includes a

substrate 405. Typically, the substrate comprises a semiconductor material such as silicon. Other

types of substrates, for example, SiGe, SiGeC or SiC, are also useful. Providing substrates

which include an insulation or buffer layer, such as silicon-on-insulators (SOIs), SiGe-on-

insulators (SGOlIs), silicon-on-nothing (SON), is also useful.



DETAILED DESCRIPTION OF THE INVENTION [0014]The present invention relates to
semiconductor devices. More particularly, the present invention relates to semiconductor devices with
p ed 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 LCOS ldé&iek stricuees Ctivert typepgmfedejoesshmayr)sodes sefulisfssshapaoitthe device includes a
substrate 405. Typically, the substrate comprises a semiconductor material such as silicon. Other
types of sulsttratesntbe pxamiolbpSies BiGeiC & SiCingrthalsompsetuitsPiral/idivygrsieistiateseethich
include an insulation or buffer layer, such as silicon-en-insulators (SOIs), SiGe-cminsulators (SGOIs),
silicon-olaywothify [ Nklistisdaysefidr keokdd\tarqus cirsilitaoomptnedtbdnopshodui]stidk as
transistors, capacitors arid/or resistors, can be provided on the substrate. Covering the components
and substedesiids agielecticfaly TR 0icThridiblgetrictayers, ftorexample, somierises! silidectriixide Other
types of dielectric materials are also useful. The dielectric layer serves as, for example, an interlevei
dielectri¢ [INID Jdager. Typidltthitkeessfoheht dietect ity taye riwatmifit 500000 20000h4; BGitleresses
thicknesses are also useful. IL is further understood that there may be additional metal, intermetai
dielectriezgrdforustiier. deviderkye mdetsoothédigiectivdnperaJ00DLTIA detdterayeretd dis qataiided on
the dielectric layer. In one embodiment, the device layer comprises a reflective layer formed from a
first materidglorghexdenple | dhers bitbotivbd dygecomprises a conductive material, such as Al, AICuSi or
AICti. Other types of reflective materials or device layers are also usethl. A liner layer 430 can be
optionalliPptaVided*bétwisetative HeVisetaysicdn dieldotiictiay &ryto. pfomotemtibéisient, Thedivirdayer
can comprise, for

layer comprises a reflective layer formed from a first material. For example, the reflective layer

comprises a conductive material, such as Al, AlCuSi or AlCu. Other types of reflective
materials or device layers are also useful. A liner layer 430 can be optionally provided between
the device layer and dielectric layer to promote adhesion. The liner layer can comprise, for
example, Ti or TiN. Providing other types of liner materials can also be 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 A below the bottom of the device and/or liner layer. Other depths are also useful.
[0019] In one embodiment, a passivation 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



example. Ti or TiN. Providing other types of liner materials can also be useful. The thickness of the
liner layer is about less than 1000 A. Providing liner layer with other thicknesses is also useful.
[00181In 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 cérpyisediarolépth latsichitgibateruher thissbolipens of 2tve defide ahdloedictetsl&yied which
results in the dielectric layer being exposed. The trench, for example, is about less than 2000 A. below
the bottoipreRhaaieistd@nd/or hner layer. Other depths are also -useful. [0019]In one embodiment, a
passivation liner is disposed on the device layer. The passivation line covers the top of the device
layer and0f?é4 the lirerierermirdipaesiydtiowdinet nintoneal envbodinsend] doctiriseseaiglufatifzably,
sublayers. As shown,the passivation liner layer comprises a dual passivation liner layer with first and
second $ipRegers! areand wemRRVidthgleprassiyation (MBPJayedwiththtitey pasmbétlohsiehildyers is
also useful. The trench is filled with a second material 465. 100201In one embodiment the second
material #6risAisesiyl didleutricifierdied. Hidfefbipatthiel seconet:nfaterial pomprisesihignidehsity
plasma (HDP) oxide. Other types of fill materials are also useful. A top surface 468 of the fill material
and linePlBRHS o fiiethal Uresabaimtibtiyoplanfresuefibe. (Hbmesaimbten the dap surfade of thefitlynaterial
can be coplanar with or slightly below the liner surface. The top surface of the fill material, in one
embodirkelfvigiadingt st esan heteAbEonotibdifidrsadsiob.i1002 tiTHudifirshs ubéyer, lassshown
covers the device layer. The first sublayer serves as, for example, a passwation layer to protect the
device IdbeR A érgglew Hiehoesteiedacthe air and to avoid scratch during processing. In one
embodiment, the first sublayer comprises silicon oxide. The thickness of the first sublayer is, for
example 048dlt 50 hobos i uDigier thickiesseepsees lsodasatulapes foFlth &isesunid sulbiayes, ait, for
comprises a material which the fill material can be removed selectively thereto. For example the
second SHATAYEr 3R #i0a FoRsHioskopfor trredilyivrmkertal fivmoam mbndimesttthie seceomcisiiblayer
comprises silicon nitride. Other types of materials which can serve as a polish or etch stop are also
useful. THESecsHadbIRAITaRRS RGO HTePhsdivativntlmyBrsimeventingpinfrosasbéling remidved
durin.g processing. Additionally, the second sublayer protects the device layer from sputtering during
filling of tHe tradleresT RE thiidkibsebbhttid sdedatrsubraydris 5003080 A2 Hirkferablyarthd total

thickness of the first and second sublayer is about 100 4000 A.
useful. As for the second sublayer, it comprises a material which the fill 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 types of
materials which can serve as a polish or etch stop are also useful. The second sublayer also
protects the passivation layer, preventing it from being removed during processing.
Additionally, the second sublayer protects the device layer from sputtering during filling of the
trench. The thickness of the second sublayer is about 50 - 2000 A. Preferably, the total
thickness of the first and second sublayer is about 100 - 4000 A.

[0022] Figs. 3a-b 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 sublayer over
the device layer are removed, leaving portions lining the 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



00221Figs. 3a-b 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 suhlayer over the device layer are
removed, leaving portions lining the trench. Referring to Fig. 3a, the top surface 468 of the fill is
coplanardyith 488 toprevrdadentihetfifstsobayeubAtsueface passivationt saykry4Bans peovided. on the
surface of the substrate, covering the first sublayt.r and trench till. The surface passivation layer forms
a planar T suizasepa88ydnconleyembouisreptytctepusadecpaSsivation dayarabmerisds: silidocenitride.
Other types of surface passivation materials are also useful, For example, silicon oxynitrid.e can also
be used esthasorfioerraseivattonilagmy nithdehiokinedsoisthEssufiece passivatiamiayelsisrabbot 50 -
2000 A. 100231Referring to Fig. 3b, the top surface 468 of the trench fill is above the top surface of
the first sgbfaleFonaditamelisilitve seyoitd dupiaydsdmthetdendhisvebessedsbelow thesurface of the
first sublayer and the top surface of trench fill. The recess, for example, is about less than 1000 A. Like
Fig. 3a, thisthfigseqikeivafion zareragsnidaymiidmonsthe 2ififade of the substrate, covering the first s
-hlayer, recessed second sublayer and trench fill. The surface passivation layer, due to the recess and
raised tof @ itace Referdng sobisgadtiatlyeptanair foge o adetgseRivfiitingtsunédbe passiviationfayer
with more than one layer is also useful. 10024jFigs. 4a-e show a method of forming a device structure
with plaribfiziset palssivertiohdéiemipsctordenved withaoneiehisddinéns ofdbmdrehtionhRefefing to
Fig, 4a, a substrate 405 is provided. In one embodiment, the substrate comprises silicon. Other types
of semicohdgdioy ridtepiatsiad SubopatedatonémpldibiCks 8iGeC for Si@nale alsbaisééub tRuoviding,
substrates which include an insulation or buffer layer, such as silicon-on-insulators (SOIs),
SiGe-oni¥fdtord-{sTsyashicoriasn prothing (S BN 48 alsmusdfitid Phelsubstrates fohexdrmpies, can
be prepared with various circuit components (not show such s transistors, capacitors and/or resistors.
Other ciRQEEBETPEABHS e yais sagsefed, joarBiinbdreembddinebrii]la dleleotictayesd20ds deposited
on top of the substrate. The dielectric layer, for example, comprises silicon oxide. The dielectric layer
serves a8y iAterodraiietsesrieidl rdethimr sudrivu Soreh nigies sidly asachetmicainapot deposition
(CVD), can be used to deposit the dielectric layer. Typically, the dielectric layer is about 500 -20,000 A
thick. OtRErddpesHidrcrertiyaden azesdlb orasichme ssedaare alsbuseflillt is understood that there

[0024] 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, SiGe, SiGeC or SiC, are also useful. Providing substrates
which include an insulation or buffer layer, such as silicon-on-insulators (SOIs), SiGe-on-
insulators (SGOISs), silicon-on-nothing (SON), 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.

[0025] In one embodiment, a dielectric layer 420 is deposited on top of the substrate. The
dielectric layer, for example, comprises silicon oxide. The dielectric layer serves as an interlevel
dielectric (ILD) layer. Various techniques, such as chemical vapor deposition (CVD), can be
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, intermentl dielectric and/or other device layers below the dielectric lay-er.
[00261Above the dielectric layer is formed a liner layer 430. The liner layer promotes adhesion
between the dielectric layer and a subsequently formed layer above. In one embodiment, the liner
layer comprises Ti or TiN. Typically, the liner layer is about less than 1000 A. Conventional techniques,
such as sputtesisdflitanabenesbditefomtatiiecliner tayel oOthien téolinigugsrsrhatevials: dscveltias
thicknesses are also useful. 100271A device layer 460 is formed over the liner layer. In one
embodimert-the device layer comprises a reflective layer. The reflective layer comprises, thr example,
a conductive layer such as Al, AiCuSi or Alen. Other types of conductive materials are also useful, The
device |d{¥¢Rd typideiyvatiouditbtriz000d & fomed byisputisrng3or dbethoptdting. Poherttechniques or
thicknesses are also useful. [00281hi one embodiment,the device and liner layers are patterned to
form a tredletsiopdrsitge 6 §1eClarivemtiolnat madiaiind stpletdohbiouesleger bbavseditoderm the trench
opening. For example, a photoresist mask layer is formed over the device layer and patterned to expo'

portions @hteeigheltictiie lmpetaym emisotsspid] etchNsuEhmsatbactivéiien leteh RIBYs garfoamed to
removed the device and liner layers. To ensure separation., an over etch can he performed, recessing
the openifi§bdloWanechbttorteththigliersiapers 10029iRefemihg tselit Abnatfrihsuhlayer@ferof a
passivation liner is formed on the substrate, covering the device layer and lining the trench opening. In
one embedimidrestheatiesakuisiaydt sommpkisessilivonloxidgefdving a thickness of about 50 - 2000 A.
Other thicknesses are also useful. The first sublayer serves as a first pa.ssivation layer protecting the
first maté9R3 df the Aleiced dapar f#6miefosionl duertthe ivirolanentlandsabdedireattprbedssing
chemistry. In one embodiment, the first sublayer is thrmed by CVD. Forming the first sublayer using
other tedh¥iGesars e souilstialk 1208300 sefbotia slibleyerdBiscs, the passipationdinerisvdeposited
on the first -ublayer, as

layer such as Al, AlCuSi or AlCu. Other types of conductive materials are also useful. The

device layer is typically about 100 — 20000 A formed by sputtering or electroplating. Other

techniques or thicknesses are also useful.

[0028] 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 the dielectric layer. An anisotropic etch, such as reactive ion etch (RIE) is performed

to removed the device and liner layers. To ensure separation, an over etch can be performed,

recessing the opening below the bottom of the liner layer.

[0029] Referring to Fig. 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 due to environment and subsequent processing chemistry. In one

embodiment, the first sublayer is formed by CVD. Forming the first sublayer using other

techniques are also useful.



shown in Fig. 4c, The second sublayer comprises a material different from the first sublayer as well as
the material used to fill the trench opening. In one embodiment, the second sublayer has a higher etch
rate, hardness and resistance relative to the first sublayer. The second sublayer, thr example,
comprises silicon nitride. The thickness of the second. sublayer is about 50 - 2000 A. Other
thicknes§&&38te alsd issefud sThle sectitbStintayesiSCRY CSas datopttayen fbe finnaritagionad/arious
techniques, such as CVD, can be used to form the second sublayer. [0031]In Fig. 4d, a fill layer 467 is
depositethevarithBigutfacehsfstro s subld sulslayeristhe filbteyel dilf&thet tienckharfistovkls thesurface
of the second sublayer. In one embodiment, the Rh layer should sufficiently fill the trench Opening.
The till 1ayet edthprisesriabiskscteidi héietiahovhigierap. ble remerdo delectibdodhimdsobhgstitkayer. In
one embodiment, the first sublayer and fill layer comprises the same material, such as silicon oxide.
Providing fhehfirsttelybitsydraedng sillated egsisitn diffele ntnatbrdisis ety esefilke Rrefedatblyatve, Bk layer
comprises silicon oxide thtmed by IMP CVD. Other types of materials or deposition techniques are
also usefiRTIISHThersssitatensitiishdd ¢dhishose EXbess wadenibl ofcthis fitideysd,-2080dwn in Fig.
4e. For example, the substrate is polished by chemical mechanical polishing (CMP). Preferably, the
CMP enfpibsisthithighsyesetective shafny. of lcconvihatioiayof higheand o péiaetiver silamyrivaicn
removes excess fill material using the second sublayer as a polish stop. This reduces or es loss of
the seconarsusIssedidhiteciinly ah € TiDlaser bT ecddte tuivitylof st il snbteyial to the second sublayer,
in one embodiment, is about 1:2 --- 1:1000. Other selectively ratios are also useful, depending on the
wafer sutldéloptidi Fagiotdrlaelit Napes thphiod ehessed ondrshiblayérs darfhing e planabbiysub$tantially
planar surface 468 between the top of the fill material in the trench and. surface of the second
sublayerlApeetilbollshiastbeng etfoermstctensiiiaty theessotiibstapeasarfabeckcthatidiayertnithe
trench, as indicated by the dotted line. The recess should be about less than 1 000 A. [00331The
process EBhtreb oyl depdsivng viglitherirstanateiiads dhadipldfyhecconomttpadsilanin madrisblation
layers (not shown). By not removing the second sublayer, it can also serve as a passivation layer.
Addition#ihisspaivrerageed selacslso tbatfosmeddatdpyof tHe secembadithisvldliofilsymisdyefore the
deposition of the liquid crystal material. A top substrate can be disposed on top of the liquid crystal
layer. 100941lFigEcseemprisny hpronsssatfotning adslicensidturdroittipgtharfretspalssivatioh

fill layer with different materials is also useful. Preferably, the fill layer comprises silicon oxide
formed by HDP 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 sturry or a combination of high and low selective slurry
which removes excess fill material using the second sublayer as a polish stop. This reduces or
minimizes loss of the second sublayer while removing the fill layer. The selectivity of the fill
material to the second sublayer, in one embodiment, is about 1:2 — 1:1000. Other selectively
ratios are also useful, depending on the wafer surface option ratio. The CMP stops on the second
sublayer, forming a planar or substantially planar surface 468 between the top of the fill material
in the trench and surface of the second sublayer. An over-polish can be performed 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.



layer in accordance with another embodiment of the invention. As shown, the process continues from
Fig. 4e, Preferably, the top surface 468 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. lllustratively, the top
surface of the fill is above the top surface of the first sublayer. [0035]in accordance with the one
embodini@#i3the sébemdsebtayetiseryey dspastagfisialdecond sublayar ohepeit therizontdl portions
over the device layer are removed. Removal of the horizontal portions of the second sublayer can be
achieved i) Yot @xanpien ] asimols btyopi ¢reticthosuch &y awetetolingsiheg schendistiylavhich isaseligstive to
the first sublayer and till layer, .Aiternatively, an an isotropic etch, such as dry etch can also be used.
Other teshinigaes passalstondefie. Thédetionafpaestamiple | amploysatiebeistiyrathich trenodvies the
second sublayer selective to the first suhlayer. An overetch is performed which recesses the surface of
the portiserofdradesoadosublayebiifting el ¢trendinTbishetiylisliorgssibstantidllyptapanisurface with
elevations and recesses corresponding to the first and second sublayers and fill. in one embodiment,
the total différedispasetieightbefedimthe afestatioysrand recesses is less than about 1000 A.
[0036]Referring to Fig. 5b, a top layer 588, serving as a surface passivation layer, is deposited on the
surface ¢#4Réd]subdtrasesacbvbong thedist chthsecedduitayers asoveallhas thediltdhessufane
passivatiort layer, for example, comprises a transparent material, such as silicon nitride silicon
oxynitridey¥yisicakyrdnecsuriticenvéssivationlisyet il depositatidy GNEhdRmaMickngdbessusfanaes
passivation layer using other techniques as well as materials is also use-fill, In one embodiment, the
thicknes§ofnthigstefabecfragsiyaticridayerfisabodtof0be AU00yA: ifbesmefate passivatian fyeclis
substantially planar, tracking the topography of the surface below. Alternatively, the first and second
sublayemcant thptofftthe fitbare oplafithr, fesutibyera planacsusrth dmuasensdicatdd®y Ahe dotted lines
in Fig. 5b. Such contigiration improves the passivation integrity of the semiconductor de .e [00371Figs.
6a-f sholllesprbiceks tiftemimgfacdevide Silustabevin thedordantevithlanfatesaaitiverembodiment of the
invention. Referring to Fig. 6a. as in Fig. 4a, a substrate 405 is provided prepared with a dielectric
layer 42000dr lay&r 430 madadevidetleyare460bcdistamdisesond & sltiaerss 67 @ saxch 686x ifcaal
passivation liner are formed on the surface of the device Layer. The first and second sublayers are
similar téa¢osksdekobadnelidiotimoRal preimpiey thetfiestesubidyerrcompriseséiliBemoxidefahd the
second sublayer comprises silicon nitride. Typically, the first sublayer is about 50 - 2000 A while the
second Yahkgrdrlipeabous 56 tIROGOMd Fheldyst sublayecisevved psfar firstppisshatisntiayierctohprevent
erosion of a device layer from external environment The second suhlayer serves as a stop layer for
planarizatighasThe ehickhessngfdhefisstyanbli de coswestibtaietis; frefevablycisiabdilit 296 - 4000 A.
[00381As shown in Fig, 6b, an opening or trench 665 is formed in the substrate. The opening,in one
embodiméistnisatfichamiyivempiwetstposeithe digksctricalagksp bensath Bithiinectayenesepaaating
portions oldie device layer. Various conventional techniques can he employed to form the opening. in
one embseimertherscbpéningaisbrnen bsingheonventivnahpatiemintprecessesh syehsakonasking
and a isotropic etching.

to the first sublayer. An overetch is performed 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.

[0036] Referring to Fig. 5b, a top layer 588, serving as a surface passivation layer, is
deposited on the surface of the substrate, covering the first and second sublayers 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 CVD.

Providing the surface passivation layer using other techniques as well as materials is also useful.



[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 embodiment, comprises silicon
oxide. Preferably, the fill layer is deposited by EDP CVD. Other techniques and materials are also
usethi. 10040 tTtredurfacetiof thelaubstwétbds pdlishpssassholydniFighoad | Fo-ammple, Themp is
performed to remove excess materials of the fill layer. The COP removes excess materials of the fill

layer selastivectpathey secoh sulsiayestaftia I Nii stopschin hb segopehshblalyérs farfatechalplanar or
substantially planar surface 668 between the top of the fill material in the trench and surface of the
second shittayaty &y bxrdinglendpeovet-philshecanide geofotnddl tarslightiyae cessting top puifiace of
the fill layer in the trench, as indicated by the dotted line, The recess should be less than about 1000
A. 1004 sthfafégasmdicetsé byritieslittagémetict gerites s baorifigalsseednthsuliagier pasthiation
embodiment is removed, exposing top surface of the first sublayer. The removal of the second
sublaycrictagiie atHievethivppfbreexataples. an isotropic etch, such as a wet etch. Alternatively,
amsotropic etch, such as dry etch can also be used. Other techniques are also useful. The etch, for
examplel 08difloys FighémiSthp whiphoessaxidsthengecdad subtayerselectivedim thevitisasuhlayer and
fill layer. [00421A surface passwation layer 688, is deposited on the surface of the substrate, covering
the first slibfayeyaemiibditiittayditin thectreoch REfersugfacEi passivaiiofikayer, feuexamplosdomprises
a transparent material, such as silicon nitride or silicon Ox:outride, in one embodiment, the thickness of
the surfguepassivatiorcthyethis disbet 00y Q00D AirEnéagarfiieaskivatidnyayésis Sidestadtially
planar, tracking the topography of the surface below. Alternatively, the first sublayer and top of the fill
are coplaerandesbltpersrd A0piad &88unfagesais indichten e thendattea thieessifadd g of Sdishceonfiguration
improves the passivation integrity of the semiconductor device. 100431Figs. 7a-e show a process of
forming Edevidésiiodtand ieaodordangerwith sindtheto 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 sublayer serves as a first passivation layer to prevent erosion of a device layer from

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.

[0038] As shown in Fig. 6b, an opening or trench 665 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, such as masking and anisotropic etching.

[0039] As shown in Fig. 6¢, 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 of the device layer. The fill layer, in

one embodiment, comprises silicon oxide. Preferably, the fill layer is deposited by HDP CVD.

Other techniques and materials are also useful.
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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 780 sublayers, for example, comprises silicon
oxide and silicon nitride respectively. In accordance with the current embodiment, the first sublayer is
about 50 - 2000 A while the second sublayer is about 50 - 2000 A. The total thickness of the First and
second d0Bters, FhererErutbotient isaboupdtBed; 4080 AnRiafarahly, rbeditshpldlayavisithinner
than the cond sublayer. Such configuration reduces the stress induced by the second sublayer.
[00441T perfroved soosntnuesassthosedds ofited firl ijgs. ThelC Virerspoond subiayaitisicgmaved, for
example,by anisotropic etch, exposing top surface of the first sublayer and fill layer in the trench. In
accordariee WithyhesSertetittetiiodirmedhtuthieyfirst Bublalysr stodsfill @yesccomprisgsyihie toamiamaterial,
such as silicon oxide, The first suhlayer, in this embodiment, serves as a sacrificial first sublayer. As
illustrateglimd#Figr Fuhstart Py ipl perfourfacetonheovecthehfinstpsaliiny Gitlanst @il iorhofithefilhiayer, The
CMP removes the first and excess materials of the fill layer selective to the device layer. The CMP
stops onsthé&devidbdaygernfbsniibya. pnaxemplih stantiaty giiahans idaeefrittbetwaghtthedapsof the
fill material the trench and surface of the device layer. 100451in one embodiment, a surface
passivatiba timenidatis pd Sedfdhl tyersulibtrate coveringitheddyickeata dill liayersias-dlgstraiedlinbkig,
7e. The surface passivation liner, in one embodiment, comprises a plurality of sub-layers. As shown,
the surfdessphasivatior 0ek comprises a dual passivation liner layer with first and second surface
sublayers 790 and 795. Providing a surface passivation liner with other lumber of surface salayers is
also usef04046linlogetenthodament stivtafies tvehidiacer sebiayesacoifigtises silicab bxidenThe
thickness of the first surface sublayer is typically about 50 - 2000 A.. Other thicknesses are also useful,
As Mr thendeobng susf aoe suldlagar sirgptop ssdscsiicoheniirid sutdiker. tfhesofionalefals aseoalso
useful. The first and second surface sublayers protect the device layer from erosion by moisture in the
air and tevélayier seraberrchiringlsubsequent poeessingppibetthicknéss afteesecond:aukace gublayer
is about 50 -2000 A. The total thickness of the first and second surface sublayers is about 100 -4000
A. 10047tiRetappadtetchativehern dodirtvbntaa aisethodsed foDthiagtecheivives sirugtsurawith. sthstaokially
planarized passivation layer is presented in Figs. 8ab. The process steps are similar to those
describel®foxFigde seraloys ovbralisinycahibe perdoamnta teslightiybiegassiheitepstiéagstof the fill
layer in the trench: The recess should be less than about 1000 A. A surface passivation liner that
comprisesbaafieste89dilddysecond 895 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
sublayed @A prisesiictvopide eniththie wecGadis dkpestsdbiayier aothpeiséshsikiabstmitideyRiayiding
a surface passivation liner with other number of sublayers is also useful. ritiQ surface passivation
liner,duehe fitel pebbysmmul thisédl lopesunfiuetréonins Bhsubstartinhysptainar liopstdsiace: 898, The first
and second sublayers 670 and 680 which remain in the device structure provides additional
passvatjeniayiess adranerdesic enstrutuecli hesjlrefleciamde wfsihiedirstapatedal of the device layer is
enhanced.

embodiment, the thickness of the surface passivation layer is about 100 — 2000 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. 6f. Such configuration improves the passivation integrity of
the semiconductor device.

[0043] 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 780 sublayers, for example,

comprises silicon oxide and silicon nitride respectively. In accordance with the current
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I00481Although the passivation liner is described having a plurality of sublayers. it is also u_seful to
provide the passivation liner with a single layer. The single layer, for example,can be an oxide or
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 subs_tantially plan_a_rlzed
top surfagetodithersetinichndudibrydeked 034013000 iAventio monaybelenhedied oS0 SRl
forms without departing from the spirit or essential characteristics thereof. The foregplr_lg
embodindents; ¢herdftrekaces tof tieedimsider eebimaluelapestsiil Iu@&ra&mcmﬁmr,tisamdnﬁmtmimoo
invention described herein. Scope of the invention is thus indicated by the appended claims, rather
than by the Riedgairg, descrigtion]and altidhaagéaithht sarmedwiibinyhe BieaniogfRneiRngedices
equivalency of the claims are atended to be embraced therein, What is claimed is: CLAIMS 1. A _
method didabksatinya@deémibonduntdrsdelagercomprising: providing a substrate having a dielectric
layer and a device layer formed thereon, the device layer is on top of the dielectrig layer, the device
layer hayiigt4] top Jindacecdormingrarsopething theserigbd ier déyscetayer Hosaogdfiistlane second
sublayers on the device layer and lining the opening; depositing a fill layer to fill the opening;

removed, for example, by anisotropic 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,

serves as a sacrificial first sublayer. As illustrated in Fig. 7b, a CMP is performed to remove the

first sublayer and portion of the fill layer. The CMP 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 768 between the top of the fill material in the trench and surface of

the device layer.

[0045] In one embodiment, a surface passivation liner is disposed on the substrate covering

the device and fill layers as illustrated in Fig. 7c. The surface passivation liner, in one

embodiment, comprises a plurality of sub-layers. As shown, the surface passivation liner

comprises a dual passivation liner layer with first and second surface sublayers 790 and 795.

Providing a surface passivation liner with other number of surface sublayers is also useful.

[0046] In one embodiment, the first surface 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 types of materials are also

usetul. The first and second surface sublayers protect the device layer from erosion by moisture

in the air and to avoid scratch during subsequent processing. The thickness of the second surface

sublayer is about 50 - 2000 A. The total thickness of the first and second surface sublayers is

about 100 — 4000 A.
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removing excess fill material of the fill layer, wherein removing the excess fill material includes
removing portions of the second sublayer over the top surface, to expose the first sublayer over the
top surface of the device layer to form a substantially planar top surface of the semiconductor device.
2. The method of claim 1 wherein the device layer comprises a reflective layer. 3. The method of claim
2 whereifd84@reflettive ldyenaon prides anean duakite thatésiahing. adse methadtofcldtn 1 wherein the
first sublayer comprises oxide and the second sublayer comprises nitride. 5. The method of claim 1
wherein shesfirstisiiplplyensen paas atpadaivatioplayerdd protgct $hé daticplayss. epkhgemethod of
claim 1 wherein the fill layer comprises a dielectric material. 14 mechanical polishing. 8. The method
of claim dirfutthér dormprisingbadfositiing. liguil crysiatraitriataobapprafrihedsecond sy blayartaad fill

layer. 9. The method of claim 1 further comprising removing the second sublayer on top of the device
layer. 1@ hefavethbthofitldayed ifutbearaonpiibing fessming il $urfacethasshatiandayer an the surface
of the substrate, covering the first, second sublayers and the fill. 11. A method of fabricating a
semiconsluttor desdoettomiprisitigt comprises a first 890 and second 895 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 sublayer comprises silicon oxide and the second surface sublayer

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. The first and second sublayers 670 and 680 which remain

in the device structure provides additional passivation layers to the device structure. Thus,

reflectance of the first material of the device layer is enhanced.

[0048] Although the passivation liner is described having a plurality of sublayers, it is also

useful to provide the passivation liner with a single layer. The single layer, for example, can be

an oxide or 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.

[0049] The invention may be embodied in other specific forms without departing from the

spirit or essential characteristics thereof. The foregoing embodiments, therefore, are to be

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 come within the meaning and range of equivalency of the

claims are intended to be embraced therein.
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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 layer 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\sgratas @simedap: layer such that a substantially planarized top surface is formed for the
semiconductor device. 12. The method of claim 11 further comprising removing the second sublayer
to expose top surface of the first sublayer. the fictgulgyer and the fill layer. 14. The method of claim
11 further comprising forming a surface passivation liner on the surface of the substrate, covering the
second slblayeAanetiibe diflfabricating a semiconductor device comprising:
providing a substrate having a dielectric layer and a device layer formed thereon, the
device layer is on top of the dielectric layer, the device layer having a top surface;
forming an opening through the device layer;
forming first and second sublayers on the device layer and lining the opening;
depositing a fill layer to fill the opening;
removing excess fill material of the fill layer, wherein removing the excess fill material
includes removing portions of the second sublayer over the top surface, to expose the first

sublayer over the top surface of the device layer to form a substantially planar top surface of the

semiconductor device.

2. The method of claim 1 wherein the device layer comprises a reflective layer.
3. The method of claim 2 wherein the reflective layer comprises a conductive material.
4. The method of claim 1 wherein the first sublayer comprises oxide and the second

sublayer comprises nitride.

5. The method of claim 1 wherein the first sublayer serves as a passivation layer to protect

the device layer.

6. The method of claim 1 wherein the fill layer comprises a dielectric material.
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15. The method of claim 11 wherein: the device layer comprises a reflective layer; the first sublayer
comprises a first dielectric material; and the second sublayer comprises a second dielectric material.
16. The method of claim 15 wherein the reflective layer comprises a conductive material. 17. The
method of claim 15 wherein the reflective layer comprises a conductive material selected from Al,

AICuSi oy AlICu.TA8mEf®netbindf cldionelib refeveng the SHdayst iHelddtiedaiagaheanidak removed
selective to the first dielectric material. 19. The method of claim 15 wherein: the first dielectric material

comprisaaeitiaoieabpdistingl the second dielectric material comprises silicon nitride. 20.The method of
claim 11 comprises further processing to form a liquid crystal device. 21. A method of fabricating a
semiconductor device comprising: providing a substrate prepared with a device layer, first and
second sublayers on the device layer and an opening in the device layer, the device layer having a top
surface; 8. The method of claim 1 further comprising depositing liquid crystal materials on top of

the second sublayer and fill layer.

9. The method of claim 1 further comprising removing the second sublayer on top of the

device layer.

10.  The method of claim 1 further comprising forming a surface passivation layer on the

surface of the substrate, covering the first, second sublayers and the fill.

11. 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 layer 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 planarized top surface is formed for the

semiconductor device.

12. The method of claim 11 further comprising removing the second sublayer to expose top
surface of the first sublayer.
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depositing a fill material to form a fill layer, the fill material filling the opening; removing excess fill
material of the fill layer, wherein removing the excess fill material includes removing portions of the
second sublayer over the top surface, to expose the first sublayer over the top surface of the device
layer to form a substantially planar top surface of the semiconductor device. 22. The method of claim
21 wherein the first and second sublayers are formed on the device layer with the opening, the first
and second sublayers are disposed on the device layer and line the opening. 23. The method of claim
22 whereiip; theTievinethaderfedanprisetu atraflentipedayefotimntirstsacfatryissivativiskyer fysiodiglectric
material; and the second sublayer comprises a second dielectric material. 24. The method of claim 23
wherein the fieftestiivaykayaoanefitisegea conductive material. 25. The method of claim 23 wherein the
reflective layer comprises a conductive material selected from Al, AICuSi or AlCu. to the first dielectric
material. 27. A method of fabricating a semiconductor device comprising:

14.  The method of claim 11 further comprising forming a surface passivation liner on the

surface of the substrate, covering the second sublayer and the fill.

15. The method of claim 11 wherein:
the device layer comprises a reflective layer;
the first sublayer comprises a first dielectric material; and

the second sublayer comprises a second dielectric material.

16.  The method of claim 15 wherein the reflective layer comprises a conductive material.

17.  The method of claim 15 wherein the reflective layer comprises a conductive material

selected from Al, AICuSi or AlCu.

18. The method of claim 15 wherein the second dielectric material can be removed selective

to the first dielectric material.

19. The method of claim 15 wherein:
the first dielectric material comprises silicon oxide; and

the second dielectric material comprises silicon nitride.

20. The method of claim 11 comprises further processing to form a liquid crystal device.
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providing a substrate prepared with a device layer, first and second sublayers on the device layer and
an opening in the device layer, wherein the first and second sublayers are formed on the device layer
prior to forming the opening in the device layer; depositing a fill material to form a fill layer, the fill
material filling the opening; removing excess fill material of the fill layer, wherein removing the
excess fill material includes removing portions of the second sublayer to expose the first sublayer over
the device layer and to form a substantially planar top surface of the semiconductor device. 28. The

method gficlaima2rauinet einfalbrécagvice Jayiropoinpoisgsviceaftentimeitgyer; the first sublayer comprises
a first dielectric material; and the second sublayer comprises a second dielectric material. 29. The

method of clainpa/wheyeisutize aefieehaecthygihcodepiteda g icdirduaity scovate siadl aBérs Dhatmethod of
claim 28 wherein the reflective layer comprises a conductive material selected from Al, AICuSi or AlCu.
31. The nietivedagtchaidnad® pendtgiim tihe dedioadagier|ehty demeddaipdraaving eopyadaselective to the first

dielectric material. 32. The method of claim 22 comprises:
depositing a fill material to form a fill layer, the fill material filling the opening;
removing excess fill material of the fill layer, wherein removing the excess fill material
includes removing portions of the second sublayer over the top surface, to expose the first

sublayer over the top surface of the device layer to form a substantially planar top surface of the

semiconductor device.

22.  The method of claim 21 wherein the first and second sublayers are formed on the device
layer with the opening, the first and second sublayers are disposed on the device layer and line

the opening.

23. The method of claim 22 wherein:

the device layer comprises a reflective layer;

the first sublayer comprises a first dielectric material; and

the second sublayer comprises a second dielectric material.

24.  The method of claim 23 wherein the reflective layer comprises a conductive material.

25.  The method of claim 23 wherein the reflective layer comprises a conductive material

selected from Al, AICuSi or AlCu.
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an intermediate layer below the device layer, the intermediate layer comprises a dielectric material.
33. The method of claim 22 wherein depositing the fill material comprises a high density plasma (HDP)
deposition process. 34. The method of claim 22 comprises further processing to form a liquid crystal
device. 35. The method of claim 22 wherein removing the excess fill material comprises chemical
mechanical polishing.

26.  The method of claim 23 wherein the second dielectric material can be removed selective

to the first dielectric material.

27. A method of fabricating a semiconductor device comprising:

providing a substrate prepared with a device layer, first and second sublayers on the
device layer and an opening in the device layer, wherein the first and second sublayers are
formed on the device layer prior to forming the opening in the device layer;

depositing a fill material to form a fill layer, the fill material filling the opening;

removing excess fill material of the fill layer, wherein removing the excess fill material
includes removing portions of the second sublayer to expose the first sublayer over the device

layer and to form a substantially planar top surface of the semiconductor device.

28.  The method of claim 27 wherein:
the device layer comprises a reflective layer;
the first sublayer comprises a first dielectric material; and

the second sublayer comprises a second dielectric material.

29.  The method of claim 28 wherein the reflective layer comprises a conductive material.

30.  The method of claim 28 wherein the reflective layer comprises a conductive material

selected from Al, AICuSi or AlCu.

31. The method of claim 28 wherein the second dielectric material can be removed selective
to the first dielectric material.
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32. The method of claim 22 comprises:
an intermediate layer below the device layer, the intermediate layer comprises a dielectric

material.

33.  The method of claim 22 wherein depositing the fill material comprises a high density

plasma (HDP) deposition process.

34.  The method of claim 22 comprises further processing to form a liquid crystal device.

35.  The method of claim 22 wherein removing the excess fill material comprises chemical

mechanical polishing.

17B



