; €3e3$3| L6T$tM, ,. A NOVEL LIGHT SH ELD CUM GAP FI LL SCHEME FOR
M CRCODI SPLAY BACKPLANE FABRI CATION 5 FI ELD OF THE | NVENTI ON The present

clainmed invention relates to the field of display devi c:”mmm Mor e
particularly, the present clained invention relates to mm Wﬂ"devi ce
formati on net hod and apparatus for reducing anmbi ent |ight pengigation into
a display device. BACKGROUND ART Liquid crystal display devices (CDs) are

wel | known-in A heo@Hr, 1IQHP SRAN BL@@M qutsgggmgpotl{e finest panel

di spl ays which o POPE uncti onal
i ntegration. Corrrml\gﬁ?o@r’r%ny mAgro y concep SIS t e use of CMOS

(conpl enentary netal oxide sili con) backpl ane upon which a |ight nodul ating
| ayer is placed. Typically in mcrodisplays, the topnost |evel fabricated

on the WT KTioNEti mes referred to as the "backplane”) is an
array o f‘p‘l’gﬁs—m‘%‘—a’r‘e coupled to underlying transistors. A |ayer
of liquid cr %Teaéregéﬁte&'aﬁheﬂ%dbﬁﬂeﬁ%Qlamé@”co the fewd 8f di%'pl‘é?& devic¥

selectively controlling the underlying transistors, an eléectric field can

be genetadedlady.t Morargayicalary] e gfé@éh% claified pheetioncrdlaflsto an turn,
causes the liquid crystal material 25 to selectively allow for the

traiem dispday devidegformidtinreiduthodand apparatas for redecidgsphbientdigiont rol | ed
to produce an imge. For a mcrodisplay based on liquid crystal on silicon
(LCOS) penétratiogyinte hedibplaypllavieei s subj ected to strong incident light in
order to project a produced image onto a focal plane. Z *@0002*
Unfortunately, subjecting a LCOS mcrodisplay to strong incident |ight can

have del et eri ous_consequences. Specifically, such strong incident |ight
poses a%ﬁ&ﬁ@[ﬂ@#@gﬂ to device operation due to phot oeI ectron
generation apg oy Gy eSS Tay dices (LoD S wefidhcwn ift the art>Fn Y
15  particular, microdisplays are the finest panel displays which offer low
power, high resolution and greater functional integration. Common to
many microdisplay concepts is the use of CMOS (complementary metal
oxide silicon) backplane upon which a light modulating layer is placed.
Typically in microdisplays, the topmost level fabricated on the bottom
20 substrate (sometimes referred to as the "backplane”) is an array of metal
pixels which are coupled to underlying transistors. A layer of liquid crystal
material is disposed over the metal pixels. By selectively controlling the
underlying transistors, an electric field can be generated at the array of
metal pixels. This electric field, in turn, causes the liquid crystal material
25  to selectively allow for the transmission of light therethrough. In so doing,
the display is controlled to produce an image. For a microdisplay based on
liquid crystal on silicon (LCOS) technology, the backplane is subjected to

strong incident light in order to project a produced image onto a focal plane.

LT
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5 incident |ight can penetrate through the upper portion of the backpl ane
and affect the operation of underlying active devices. As yet another
drawback to sone conventional m crodisplay devices, a thin passivation

| ayer is required on top of the netal pixel to achieve 10 opti nal
reflectance @ﬁfo@tdrﬁ&@ﬁ%%u\bﬁ’éétﬂgg_adEG@Saﬁ{i&%ﬁiéﬁlﬁy%ss&'rMﬁg'iﬁ@ide%)éer- I'n
addi tion, excessive step height differences between pixelS can occur. Such

step heiligtt &id hevedehsefioasc@usequends. e3pamtieallPys@ecneetbrigimigsss ch the
metal |ayer conprising the array of netal pixels. Such 15 excessive step

hei ght dighpl pdesvatgotentihl thipas o devieogeaytnnchre teghbtoelertpawr si dewal |
coverage and may ultimately conprom se passivation integrity. In all LC
devi ces,genieeatioh aymdi intarfesemessdd'hind ibeinusihercohyentiogabdisplagel i ver desired
optical performance. This is usually acconplished with an oriented

al i gAnerincidgpélighé cgn protefrateddironghtthel upper pation ef the backplanepand

Excessi ve _gougi ng between the pixel cases difficulty during the LC

al i gneriffest she opermieon 6f HoLeRIvERE dctiye SeVias: spin coated pol yi mi de. Thus,
a need exists for a display device formati on nmethod and apparatus which
reduces the penetration of incident anbient |ight into the 25 backpl ane.

Still another, need exi stsdfor a,dj splay deviceg formatio t hqd and

Zpparat us whidhIReatethareteaEhasi ke sk roRg aabenal picrodiselay deuiey -
o ovi g NS AR 1348 i FESi08 oy Bt B PRER AR RE g e 1Y 2
FoauDes PhiBaAY HEHfetAncl SANGY ORI CIREE UL A BRI S 0RHDR 1T 1

present invention further provides a display device 5 formati on net hod and
appar atus whi ch achi eves the above acconplishnent and reduces the excessive

step hei ght bt aé&ifioni, ¥etessive steeHuiph Aiffesrn ddsBatstean pidelinoBnt
difficulty and inproving passivation integrity. 10 In one enbodi nent, the
present gdooueniSueh stepileight differences preicahsddy fof ermtradle pbxal aevdies ei n
adj acent ones of the plurality of nmetal pixels have a gap region di sposed
t her ebetovesetchTthe metalchayermbodimsing thearrap of mestadgpselst i Bgel | i ght
absorbing antireflectjive coating (ARC) material within the gap region to
f or iba |4xgRssivpistapheigdt conpled maHs @i tdin gassivatios Weer can result in

poor sidewall coverage and may ultimately compromise passivation

integrity. In all LC devices, the LC optic axis needs to be uniformly aligned

to deliver desired optical performance. This is usually accomplished with

an oriented alignment layer (e.g. polyimide) that aligns LC after fill.

20 Excessive gouging between the pixel cases difficulty during the LC

alignment process due to nonuniformity of the spin coated polyimide.

Thus, a need exists for a display device formation method and
apparatus which reduces the penetration of incident ambient light into the
25 backplane. Still another need exists for a display device formation method

and apparatus which meets the above need and reduces the excessive step



15 light through the gap region towards underlying active devices is
reduced., Next, the present enbodi nent deposits a passivation | ayer above
the plurality of netal pixels and the ARC material to passivate the

backpl ane. As a result, the ARC material disposed in the gap region reduces
the trapsightshetvedh pixeidleihs b @héinBai y@R@NcriyRealnEli @h miink i ficieh havwar ds the
20 active devices of the display. In yet another enbodi nent, the present

i nvent i i provingdessdihetish dpsegiity.he above-descri bed enmbodi nent and further
conprises depositing a |layer of liner material prior to depositing a
conductive layer of antireflective 25 coating material. 4  These and ot her
obj ects and advantages of the present invention wll no doubt becone

obvi ous to those of -ordinary skill in the art after having read the

foll owi ng detail ed description of the preferred enbodi nents which are
illustrated in the various drawings figures. 5 BRI EF DESCRI PTI ON OF THE
DRAW NGS The acconpanyi ng draw ngs, which are incorporated in and forma
part of this specification, illustrates enbodi nents of the invention and,
together with the description, serve to explain the principles of the 5
invention: PRIOR ART FIGURE 1 is a side sectional view of a portion of a
CMOS backpl ane of a LCOS microdi splay fornmed according to conventi onal

nmet hods. 10 FIGURE 2A is a side sectional view of a portion of a CMOS
backpl ane of a mcrodisplay having a netal pixels fornmed thereon in
accordance wth one enbodi nent of the present clained invention. 15 FI GURE
2B is a side sectional view of the structure of FIGURE 2A having a Si 3N~

| iner |ayer deposited thereover in accordance with one



enbodi mrent of the present clained invention. FIGURE 2C is a side sectional
view of .the structure of FIGURE 2B 20 wherein a conductive |ight absorbing
antireflective coating material is deposited thereover in accordance with
one enbodi nent of the present clained invention. FIGURE 2D is a side
section i e of FIGURE 2C 25 wherein a |ayer of

phot osenst ited thereover in accordance with one

erood ront of bk BRSO LTIy o H ARE.RR, baufgd e
phot osengid h¥Ba PR WRIchA REETHRE Rt PRthd Bf ?x%‘i%&ﬁ%ﬁﬁﬁ)i%ﬁ ﬁgﬂfﬂggto

enbodi nent OPBI he present clained invention. 5 2F 1's a’si

sect i onaheVh LN pPhnéd NThetgrasént frintiiGi¥EheEprianss B dibgl-andévie | ective

coating material has been patterned in accordance with oné enbodi nent of

the pres@pmation ﬂﬁfﬂhbdﬂé@ﬂt%\ﬂﬁhraﬁh%cﬁ@d}ﬁe@esﬂﬁb@aﬁmi onal view of the
structure of FIGURE 2F 10 erein the remaining portions of the |ayer of

phot osensdcomtdishahett ahd redacdetie ertenstt stepaleight betweuhtgixelzethrizbodi ment
of the present clained invention. FIGURE 2H is a side sectional view of the
st r uct ureedaicing GgREd 2¢yt8] whignanen tadifficnlty canpd sinpeopagspastivatiohayer (ON)
has. been deposited thereover in accordance with one enbodi nent of the
present BILEETHM i nvention. FIGURE 3A is a side sectional view of portion of
backpl ane of a 20 display device having a netal pixels forned thereon in
accordance wth one enbodi nent of the present clained invention.

10 In one embodiment, the present invention recites forming a plurality
of metal pixels wherein adjacent ones of the plurality of metal pixels have a
gap region disposed therebetween. The present embodiment then recites
depositing a light absorbing antireflective coating (ARC) material within
the gap region to form a light shield such that transmission of incident

15 light through the gap region towards underlying active devices is reduced.
Next, the present embodiment deposits a passivation layer above the
plurality of metal pixels and the ARC material to passivate the backplane.
As a result, the ARC material disposed in the gap region reduces the
transmission of incident light between the metal pixels and towards the

20 active devices of the display.

In yet another embodiment, the present invention includes the steps
of the above-described embodiment and further comprises depositing a
layer of liner material prior to depositing a conductive layer of antireflective

25 coating material.



FIGURE 3B i.s a side sectional view of the structure of FI GURE 3A wherein a
non- conductive, light absorbing, antireflective coating material 25 is
deposited thereover in accordance with one enbodi nent of the present
clainmed invention. 7 FIGURE 3C is a side sectional vieM/of the structure

of FI GURE BB erela Iay r of g sensitiv nater|a£ e 05|ged
t her eover spRrBgmthene C(S?’]é d’inﬁ%ﬁ?s 8 the,RreseR érh‘f !

t GURE 3 d t I f Fl GURE
io,?;vﬁﬂe'r&?r@omg Be ool Ry i o he LR EEEME oG i

d GURE 3E
e a s e e RAFirE G Reteialf, B Sﬁﬁﬁtr&*%%ﬁ%&%[%ba*éﬁ%*ﬂ?ﬁﬁ% ne
ant | 1 ef Lechiyeneat LghoREoN dhasidengupal terned Tn accordance with one

enbodi e present c alnmed in on FIGURE 3F is a side sectiona
view of the structure of FIGURE 3E wherein the remaining portions of the
| ayer of photosensitive material 15 have been renoved in accordance with
one enbodi nent of the present clained invention. FIGURE 3Gis a side
sectional view of the structure of FIGQURE 3F wherein a thin conposite
nitride/oxide/nitride (NON) passivation |ayer 20 has been deposited

t hereover in accordance with one enbodi nent of the present clained
invention. FIGURE 4 is a flow chart of steps perforned in accordance with
one enbodi nent of the present clained invention. 25



FIGURE 5 is a flow chart of steps perforned in accordance wi th anot her

enbodi rent of the present clained invention. 8 The drawi ngs referred to

in this description should be understood as not being drawn to scal e except

if specifically noted. 9 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

Reference_wi |l now be nade in detail to the preferred enbodi nents of the

i nvent i onBREESRESCRIPTIONIOE, T BAWINED i n t he acconpanyi ng draw ngs.
i be descri.bed in.conjunction with.the preferred

biqfe CQ T

While the invention will
enbodi nment s, i t M 3COBPAYRE KEJAREHaY FratBeHPOTAHRG ARG TR t t he

o cover BREPHELE pOeCimbon BhroRe o amsieatfiEe MR RRghe | nel uded
Wi LT 0 G SRREL LN SA0R%: M0k Nl VS UL PR R IeALDGHL DX e, appended

clainms. Fu ernore, in oW ng crrption of the 10

prese I Ve g, numerous specific details are set forth in order to
provi de a thorough understanding of the present invention. However, it wll
be obvious to one of ordinary skill in the art that the present invention

may be practiced without these specific details. In other instances, well
known met hods, PRIORAREFIGURBANRM Sideddtitional vidve ofiavsortin bean 15
described in detail as not to unnecessarily obscure aspects of the present

i nvent i onCMOGuUbakpléne bf andCOS- dtcrpddsplde feintled swedrdingl tovi ews of the
structure created according to enbodi nents of the nethod of the present 20
i nvent i oncasvadiodar mietheds.he fl ow charts of Figures 4 and 5. For purposes
of clarity, the follow ng discussion will utilize the side sectional views
of Fidires 2A-2H and 3A-3G in conjunction with the flow charts of Figures 4
and 5 to cl ear[ﬁ descri be the_ enbodi nents of the present_ invention. As wll

be described i FIGABEI2AH awide sretionad vinw ofddenriion of (MR a 1 ght

shiel d backplane of a microdisplay having a metal pixels formed thereon in
accordance with one embodiment of the present claimed invention.
15 FIGURE 2B is a side sectional view of the structure of FIGURE 2A

having a SigN4 liner layer deposited thereover in accordance with one

embodiment of the present claimed invention.

FIGURE 2C is a side sectional view of the structure of FIGURE 2B
2  wherein a conductive light absorbing antireflective coating material is
deposited thereover in accordance with one embodiment of the present

claimed invention.

FIGURE 2D is a side sectional view of the structure of FIGURE 2C
25 wherein a layer of photosensitive material is deposited thereover in

accordance with one embodiment of the present claimed invention.



25 structure for reducing the transm ssion of incident |ight through a gap
region | ocated between adjacent ones of a plurality of netal pixels such
that transnission of incident |ight through the gap region towards
underlying 10 active devices is reduced. Another objective is to act s a
gap fill material to inprove thin passivation integrity and LC alignnent
probl em First FIGHREr2Bgs brdigé lsgctionddrvietw & theRtguétird JFA@IAERED2ZDOUNd 5
information, a side sectional view of a portion of a conventional CMOS
backpl anewdtarant the ldyer of photosensipiveymiasersdlobms bédre pettaraedria of Prior Art
Figure 1 is presented here for purposes of illustration of the elenents of
certain cenvadangaarithians ambodiineas of the rewbenti elaimedoiin viengiopr: esent
invention are not limted to use solely with such a structure and such 10
el enents. Specifically, the enbodi nents of the present invention are well

suited to use with display deyice structures; which are i.,sed of a

| essor®or gr eaf‘éﬁlﬁgm 15 Sr’ré? Secht gew i thie stenetars ﬁm@mﬁ

el enents; qr whi cont ai,n f.ewer el enents.. rther nor al t.hough portions
of “The. { oM ISy thy S0t erBRtivaoabiog prterinl Brobepd Taiteted B 15 var i ous
enbodi ments of, the present invention iM,conjunction w.th a mcrodisplay,
the pr eseﬁfccfrﬁ\?é’l‘f? ivgﬁﬁi osn%mrbo?bﬁe 3 Qtfghﬁspéje%ﬁ%c@ér ¥ uléwﬁr/lﬁlé)gl'of di spl ay
devi ces other than mcrodisplays. Referring again to Prior Art Figure 1,
there is shown a seniconductor substrate 10, preferably conposed of
monocrystal | i ngrIgiiTRECHG i9ebidedtioahl Hf 6£118d SHAUCHIRS AP GURERF20

i nclude polysilicon gate electrodes 14 and source and drain regions 16 are
shown 1phi GhhdrRik eHPireaidifeE %ﬁPﬂ_’ibﬁ§ of BBe A8¥drVer Sledtios@ssitivel Mateiabl ay
device. An insulating layer 18 is formed overlying the sem conductor device
st ruct ur ehavBeiaspererhbeed ih vetdidzeitegfith @leeembodiafienof tihe pregenti rror

| ayer) there can be one or nore (up to five) netal |ayers for 25

i nt er conneldinmsd povamdes. having i nternetal dielectric |ayers therebetween.
11 A barrier/glue layer 20, conprising titaniumtitaniumnitride is
deposited over a contact hole and tungsten (W is deposited and etched back
or polished away so that a Wplug is formed. Another barrierlg}ue nat eri al

such as Ti/ Ti NFIGUREe2Hdsppsidectechiongt ¥iey phiks shucterpiobi iaY Batdrial, 5
such al um num or, .an al um.pum al.l oy, i.s de ited over. the.barrier/glue
ayer Tand THATEE AP BGORHRIRI ARSIV RHER 157 (i b er HA5R SERTIE Lot | ng
(ARC) | ay L 24 naé be deposited,over tq%%feta% l.ayer befo;egfatt rning. An
i nsul ati ng Fﬁegpé’lﬁr g)acg% A g’lﬂfbf 8B & gD S SPRE CHES ass (UsG ,
a tetraet@8§¥ &Lgne (TECS) oxide, or the like) is 10 deposited over the
metal |ines. %genings are etched through the insulating |layer 26 to the
nmetal lines, and a barrier material is deposited into the via opening. A
tungsten layer is deposited over the insulating |layer and within the

openi ng and t herTCAYRIAEYARAGKsid@ JeRtiBhhH PR BNpOHUES oL BaclilahBef arri er

| ayer and netal |ayer is deposited over the insulating |ayer 26. The 15 top
met al 20aydisplaytdavicahhyirgd dninetdd pixedinfaimed thepeahliayaccdudnes wAtlCu or

Al CuSi, with a TECS hardmask |ayer. Wth reference still to Prior Art

Fi gure 1, omenponbodimemsef tled poesdretydaiméd dnvendiiole/ ni tri de stack oxi de (can
be as many as six layers) is deposited 20 over the top netal pixel |ayer,
optim zed for reflectance. In one enbodinent, the oxide/nitride stack is
conprised of oxide (O, aor oxide/nitride, ( ,. or oxide/nitridel/oxide
(ONO) . In anot Wéﬁ@%ﬁ%@%’émld@w@cwnabrwp the straskunesofchHpbifde dAof
nitride (N), or nitride/qxide ( , hitride/oxide/nitride (NON). In one
enbodi nenwhql}%ﬂ @ nercopriprtive, Ng?nt sgrbingnankiyeflectire |60ﬁ§vg Raperial

t hi ck .of, bet. bout 500 and, 4, 000. t ~-.The, t hi t t
St ack 2 apt AEPHRIFER $hEB0YCs P ARGH eI T CRROIPAR. PECR BXp
patterned cﬁa°1n§e°cf %6&?&53? | ective 12



metal pixels 32. As nentioned above, the structure of Prior Art Figure 1 is
presented here for purposes of illustration of certain conventional display
device characteristics, and the enbodi nents of the present invention are

not limted solely to use with a display device having precisely the sane 5

structure an .Shown in Priaqr Art Figure 1. W r ence now to
Fi gure 2A, a%‘sﬁa}zﬁgééi‘%ﬁaﬁ\,‘\@%?%%lﬁa a1 ¢fi the %F“%f“ﬁ%@tg]lg’ﬁiﬁ@féﬁn LCD
structure is.shown. The,structuyre of Fi.gure,2A sho a plurality of netal
o1 ol 5 PRI A5y Er & ShBL R L oGBS AEP U D RATEPT 5 2 oy of ¢ he
under | yi (sue . I 0Se. Ln.:Prior Art Figure
1) are r%%tgmg ag{&n%'\%zf]th |gugrél%§g§$g{ljtr; ?ﬁgggngsgs%}l @%bﬁgﬁ\qﬁgkﬂgﬁém in Figure
2A, for 'purposes of clarity, it will be understood that netal pixels 202a
and 202b are electrically coupled to underlying structures which extend

i ntogsubst r atej(0RH 8DJs 2A6iHe\seciISYACHRWLof t straediri FTAIGURE HE present
enbodi nent is well suited to use with a plurality of netal pixels which are

formed apherdiktthk 1hpyesf photesenditivetiatéfilohad By& ﬁ@&eﬁl@@ﬁﬁ 2A. That is,
t he present enbodiments are not limted to use with netal pixels forned

usi ng a sperddice with eie thbhodivngntef ahelpreeast ciattiedinvbatibar mati on of
conventional LCD devices. Also, although 20 only two netal pixels 202a and
202b are shown in Figure 2A, it will be understood that such a limted
nunmber of metal pixels is shown for purposes of clarity. Referring still to
Figure 2A and IURE,3Etiep side seetivhalliewdof the stractase of FIGRREMII rent |

t he ]ﬁl urality of net a]éﬁé{;i xel s 202a and 202b are forned having a gap region
204 Wi spubereinHoecasdipllestive soabing materiakbhas bepn padtarmedringap regi on 204

may be exacerbat ed.by overetchi ng,of. the nmetal layer, I3  from which netal
i Xels ABSTARFOTIE A STHRISTADT thABRER SBLVEL IOHPthy dept h (a1 S0
referred to a step height) can result. in poor sidewall coverage and may
ultimately conpromise the integrity of a subsequently deposited thin |ayer
of passivatl oycHRE IR W0 de sheti GRA%ILE 1 JBNIRAL oF FIGTIREEY . AS
shown in Figure . Incrdent T1g represente y arrows , Ay pass

through i riﬁ%%%e%nﬂ%?é%oﬂ?%&hég’ﬁéﬁéﬁof oe&&’sia%bmag@i Itimately

i npi nge underlying active Vi ces active devices 14 of Prior Art

Fi guise awf beén semevad in elct@elane8svitBusit sBbABEERNGT the Bf@seﬁ«ent l'ight 205
poses a threat to device operation due to photoelectron 1

gener at igdaimed eéniventioae. As wi Il be di scussed bel ow, the present invention
provi des a solution to the aforenmentioned problem In one enbodi nent, a

| ayer 34 (TECS cap) is fornmed above netal pixels 202a and 202b. Wth
reference next to step 404 and Figure 2B, the present 15 enbodi nent
deposits a | aNERURE BEn@ra piglecrectibnabsiexh of thevstractwiexef| BIGGRE gHd 202b and
into gap regi,on 204. In one enbodiment, |ayer_of liner nmaterjal 206 is
conpri seherein s shincepmpesite alirde/pxide/rifrde {NON) passiygpion 1agesNg. I n the

present .enbodi ment) . r of liner material ,206 provjdes an insul ating
bar ri’er wae%nﬁapéﬂﬁ SOVST HepErdance 3 BPE\%“ 1 q"rf%f&i,‘rel al such as
TiN (to be di gcgssegi in detail below) and electrically conductive el enents
such as,PYSFRetHBIE. 1°bi xel s 202a and 202b. However, the present

invention is also well suited to an enbodi nent in which a | ayer of |iner
material is deposited even though material to be subsequently deposited is

not conductivg ANE ¥ cit gllc.j‘gﬁg r n
i nvention, Iaer(?‘r 0 %ilgérl?hlr)ratcel!{ra{}gl(b@géﬁ%ﬁ%)g epo%gsgﬁo{ﬁ&t‘ﬁmﬁ%%s of
appr oxi rehBbAink&t HNAR preBent AldiReed hvdHtibr thickness is recited for |ayer
of liner material 206 in the present enbodi nent, the 14
25
FIGURE 5 is a flow chart of steps performed in accordance with

another embodiment of the present claimed invention.



present invention is well suited to the use with a |ayer of liner material
which iss deposited to a greater or | esser depth. Referring nowto Figure
2C, and to step 406, the present enbodinment 5 then deposits a | ayer of

| i ght absorbing antireflective coating material 208 above |ayer of |iner
mat eri al 206, above plurality of netal pixels 202a and 202b and into gap
region 204. In one enbodinent, antireflective coating material 208 is
deposited within gap region 204 to a thickness of approximately 6000-8000
Angstrons. Alt ﬂ@mﬁr VI sareferegdhtosin thisrdesctiptiohOsHowld theeuh deilRtog@bsor bi ng
antireflective caati material 208 in the present enbodi ment, the present

i nvent i on 35" eP§ng r?’@‘ﬂ’ to sede axsephiftspegificadivtnatbdor bi ng antirefl ective
coating material which is deposited to a greater or |esser depth.
Furthernore, in one enbodi nent, the |ight absorbing antireflective coating
material 208 is conprised of an organic antireflective 15 coating materi al
such as, for exanple, organic bottomantireflective coating (BARC

material. In yet another enbodi nent, antireflective coating material 208 is
conprised of an inorganic antireflective coating nmaterial such as, for
exanple, TiNor SiON. Although such materials are recited in the present
enbodi nent, the present enbodinent is well suited to the use of 20 vari ous
other antireflective coating materials. Referring still to step 406 and now
to Figures 2D and 2E, in one enbodi nent of the present invention, a |ayer
of -photosensitive material 210 such as, for exanple, photoresist is

deposi ted above antireflective coating 25 material 208. As shown in Figure
2E, layer of photosensitive material 210 is then patterned using a reverse
of the top netal mask (see e.g. regions 210a, 15 210b, and 210c) so that
the underlying antireflective coating material 208 is placed only above the
gap region. Referring nowto step 408 and now to Figure 2F, using the nmask
5 fornmed by regions 210a, 210b, and 210c of |ayer of photosensitive

mat eri al 210, the present enbodi nent substantially renoves |ayer of
antireflective coating material 208 from above a huge portion of plurality
of netal pixels 202a and 202b such that the antireflective coating nateri al
(see e.g. regions 208a, 208b, and 208c) renmins primarily within the gap
regions (e.g. gap 10 region 204) between the plurality of netal pixels 202a
and 202b. That is, those portion of the antireflective coating materi al

whi ch were not covered by the photosensitive naterial are renpoved. The
remai ni ng portions 208a, 208b, and 208c of the antireflective coating
material serve as a barrier to the incident Iight shown in Figure 2A. Thus,
remai ni ng portions 208a, 208b, 15 and 208c of the antireflective coating
mat eri al reduce the transm ssion of incident |ight 205 through gap region
204 and towards active devices 14 of Prior Art Figure 1. As a result, the
present invention reduces inpingenment by incident |ight 205 and all evi ates
the threat to device operation caused by photoel ectron
generation/interference. 20 As shown in Figure 2F, in one enbodi nent of the
present invention, remaining portions 208a, 208b, and 208c of the
antireflective coating material are nade to extend slightly over the edges
of netal pixels 202a and 202b by slightly underexposing the reverse top
nmetal mask. That is, in one 25 enbodi nent of the present invention,
remai ni ng portions 208a, 208b, and 208c of the layer of antireflective
coating material "wap around” gap region 204 to provide a effective
barrier against incident light. 16 Referring still to step 408 and now to
Figure 2G remining portions 208a, 208b, and 208c of the |ayer of
antireflective coating nmaterial are shown after remaining portions 210a,
210b, and 210c of the layer of photosensitive 5 material have been renoved
therefrom One significant benefit realized by



t he present ‘invention, in addition to shielding underlying devices from

incident light, is the gap filling aspect of remaining portions 208a, 208b,

and 208c of the layer of antireflective coating material. That is,

remai ni ng portions 208a, 208b, and 208c of the |layer of antireflective

coating naterlal 10 serve to i prove the topogr aphy of the structure such
RN 0198754 OF ddiE FREFFERRE PRIV Lon | ayer is not

subj ected to exces ive h und nve ti onal backp ne

structures. Eerﬁ%%@ﬂ B4 ﬁt‘gaa giﬂteﬁ %qhe Fleagd g afPRGLS #o

t hi ckne

ant | 1 o1 PRt EPVERBL P Gs e PR a%ﬂﬁveﬁgé@”% 19%08‘5@%%8 e
i 1 or enEeshel "I ARG ANE%i Al d e BIPL] b R RbAl gl kel s and such

t hat adheren e passiva a resu

presgnt p?%?%&&ﬂbo&ﬁ?ﬁfr‘}a’cégft &r% bg]#rﬁi?efzjs{&bdotfha% tht o '&ﬁe@&&?% ¢ Ed thin

conposi te passivatlon errrng nowto gtep 10 an i gure 2H,

the pre i i yer 210
bove. B BBl e o P 202

and 202p, pnded @oBioRENA1tRPALLIVES, xaeaﬁicamﬁg ard'dqdfRgerts, WiRidhaxRly 168
antireflective coating naterlal). In one enbodlnent t hi'n conposite

passi vain¢indedydthidlthe spieiargird sepe dfathednvention £, defined byxikde (O,
oxide/nitride (ON), oxide/nitride/oxide (ONO) or

oxi de/ niappeddédxladmsni Furthera@eNjn thy dollowinghdetdikesl (eseripBoawfrdiey as si x
| ayers), optimzed for reflectance. This together with |ayer 34 (TECS and
17 10 capyesdntiinvertipannupereus spacidicidateilararemet Soutdy imprdeste on t he
reflective netal pixel. In one enbodjnpent, this O ON, ONO, or ONON or the
li ke | ap&pVidela thm@gh undesstandiagrddheqreseptsrenibyut Huve st 140, 000

are reciited i.n the

Al Al th h h | d thick

B AR SRS Tl A TG R e o
th t | s..h t t hi ck Wth

e BT BRI e I SRR BT o

accor dange i LILANAL "SloceABO TR @lrkbea R SaaNGChal TSl Gedrvent T on.

Wth reférence now €’sectional "view of a portlon of a
backpl a I t tJfUuse Fi gure 3A
shogg aﬂgfﬁﬁb I?&Hg?ﬂlﬁgn@XS?;gﬁgk %%ﬁ% %ﬁﬁégegggﬁggﬁ{ateuﬁﬁﬁghgurposes of
clarityint&msioef the underlying elenents (such as) for exanple, those shown
in Prior Art Figure 1) are not shown in Figure 3A. 15 Furthernore, although
not shown in Figure 3A, for purposes of clarity, it will be understood that
metal pixels 202a and 202b are electrically coupled to underlying
structures whlighresx242H anto3 5363 pratide 20de gectipnalctiews afethieces 14) .
Additionally, the present enmbodinent is well suited to use with a plurality
of et alstpickere cagated agearding fe ¢nzhodimentslof the enetdradeef thexpresemt20 net al
Iayer of Figure 3A. That is, the present enbodinents are not |limted to use
t KO netlaverpﬁl% ps sebfarbl indhedlow sharisrof Figneent ank5rdfr purReses fers used

'pi“xte{‘i %8az b RS Solley TR A RSHOP T gElizehe Fifle sPFHOBE! TIRIES SFond that
16" ReFilh AU Rha ATt 3 SR Gdion vt the B3 Bl BORRRNSE €121 1Y
present %fab@% dRky g%grgieue}fﬂé é@%ogfm a&ﬁlaﬂe%ea%&vm #2020, %ﬁhformed

havi ng a gap T €gi o ose er e etmee RoSoNe Tnsrances

of gap heAderibed iTWet R b%’l‘@v@ef}{@gg%em{e or e 'té‘%sr%l&eh& l{rgic}aéhbéﬂyer 5

fromwhich netal pixels 202a and are ment1 o ov e, this
gap 28eptshricdhisd farefRlucesl tRe arahSRide690F in&ident Mt tHduRBOs gaipdeval |
coverage and may ultimately conpromi se the integrity of a subsequently
deposi t edgiloayletated bdtiveepamnvéit oes 5a phardlityrofhegtdlepikels suech dieat |1 ght,
represented by arrows 205, nay pass through gap regi on 204 between netal
transmission of incident light through the gap region towards underlying
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10 pixels 202a and 202b and ultimately inpinge underlying active devices
(e.g. active devices 14 of Prior Art Figure 1). Such inpingenent by
incident light 205 poses a threat to device operation due to photoel ectron
generation/interference. As will be discussed bel ow, the present invention
provi des

a splution tg th f orenentj oned .probl em 15 ferrin ow to
Fi gur e $BYeHRY1SS St°& u%@)‘i‘, %tr}f’éﬁﬁlf 8§J§ﬁ Ve SRR AR g%ﬁﬁd@ﬁé%ﬁ“ggp% | ayer of
antiref.l ective,coating naterial .208 ab l.ayer of |jner material 206,
Sbove. gIrRIF ey Pt at s wuperiss 2eht BB end nrhb B Sap r egi on 204 1n
one enbodi nent, antireflective coating material 208 is 20 deposited wthin
gap region 204 to a thickness of approxinately 6000-8000 Angstrons.
Al though sughirg tREGHIES Bricly RCPEHSH mrmgﬂ&é r1effo'r?cfafckgr?o%<ﬁ' ng material

208 in the present enbodi nent, the present 1nvention I's suited to the
usesw tifif@mnbh | £6lRCEdt BN ERDIMBHEFticH oM GivestidARAPEMES to a greater
or lesser depth. Furthernore, in one enbodinent, 25 antireflective coating
mat er i HackPlanes sharpires fit fmivnodisghty i andwin efTlee birvetenabf Bgiorat eri al

such as, for exanple, organic BARC. In yet another enbodi nent,

ant i r efAscRiguee dosst pregentedhend fdE0Burposeswpill setadatibnard the elemeatgahi c
antireflective coating material such as, for exanple) SiON. Al though such
mat er i alestaineconyentiodal displey plevicest Endedihodnmentsef phe peeserdnbodi ment i s
well suited to the use of various other antireflective coating materials. 5
Ref er r iinyentipn|arecnadt imisohtanse solely with gucle o Youghitresmd suclhne embodi nent

of the present invention, | ayer_.of photosensitive material 210 _such as,
forlOexaﬁ%qn@p%h%sFQ‘iqailm the gopRpdiments b e pressnirpdenfior agavely materi al

pat 1 or L8 e cisany AHES efiyoReris Ve T PEIRSERECR (sce e 0.
| | “FB PO NS (: |
maceri apa8en Eter BaRey oL pidel ARler BB R ERHORE now <o step 506

and w1016 wlfih SR NEvBStendon 0 PRAIN RS athotdia, 210b, and

210c of "Tayer of photosensitive mater 2! e prese mbodi ment
subst antdrong Jﬁﬁ,‘évi%ﬁolwﬁﬁ?rdigéus%md ey %édi%%lﬁf%dif@tﬂ@h%é'o@' 208 from

above a huge portion of plurality of rretal s 202a and 202b such that

t hgsantydredd£einbodiments 80 thapeesalt inyeAtiondn ¢RGuANGoR B8R 208b, and 208c)
remains primarily within the gap regions (e.g. gap 20 region 204) between

t he pl uhidrotispbdy nitieapreasiexelisvaizen ddeldORlited baise svith vasoysotyipesn of the -
antireflective coating material which were not covered by the

phot oserfslisplay dentiees ather tharemiceatlisglagsr dtefernting aEainitorrig0@at 208b, and
208c of _the antireflective coating material serve as a barrier to the

i nci denfigurgly thReRvs showngusemigondpeter sukstapta b9, praferaily ceomosedos,

of monocrystalline silicon. Semiconductor device structures which may

20 include polysilicon gate electrodes 14 and source and drain regions 16 are
shown which in combination comprise the active devices of the display
device. An insulating layer 18 is formed overlying the semiconductor
device structures. Between the polysilicon gate electrodes and the top
mirror layer, there can be one or more (up to five) metal layers for

25 interconnection purposes having intermetal dielectric layers therebetween.
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25 and 208c 'of the antireflective coating material reduce the transm ssion
of incident light 205 through gap region 204 and towards active devices 14
of Prior Art Figure 1. As a result, the present invention reduces 20
i mpi ngenent by incident |ight 205 and alleviates the threat to device

oper el o0 Caugad Bl BIG BELSCANST, BERLSL LN LI ety A boush sueh
tireflgecti i ihal i it in_t,h t i t, the 5

R D

o i BRI ANS 085 050w L 20l G LSRR GRS,

ermbodi ”%Qx&hoefs TeiRr RS8N HQ%(‘}H,?E&&)Befo}Q al %%&‘@Smg%tfihgr}ﬁa?e‘} , 208b, and

208c of the antireflective coating natérial are nade to extend 5lightly

over 5t hesRHGRS aRimiMiAl orPAx 8l1EmAldeh aNdy2{28ef0sifdd 8 Yhainder exposing the
reverse top netal nmask. That is, in one enbodi nent of the present

i nvent i Gsarrfeg/@uailagernaid pasteraedao fef8met1didd822 ofAr hati-ssfbictiob
antireflective coating material "wap around” gap 15 region 204 to provide
a ef f ectdoatinga(ARE@) laygai2dshay hei dbpokited giver thehestal bayethdfbrd o step 506 and
now to Figure 3F, remaining portions 208a, 208b, and 208c of the |ayer of
ant i r ef |pagténndngosim ngswhatierg kyen 28, shohrasasitieon rdingide, ngpdopedi ons 210a,
210b, and 210c of the |ayer of photosensitive 20 naterial_ have been renoved
t her ef r cilicaiesglesy PR at tetrentiaysilane (TEODyoxide grdwehkewvention, in
addition_to shieldingﬁunderlying devi ces fromjncident Iight, i.s the gap
fi110ng depsstedsver dhaimetad linnst | @renbngsarexighed dhnougiséheingHatingyer of
antirefl.ecti coatin terial, That.is, renajni grti.ons 208a, 208b,
and 208da¢T £fdo By anetaf Hings; nad ARATTIAS TBLT A HARSPHER 1980 UF U ¢ o

Bgﬁégif SPRher @%%‘S@e%?ﬁe@ﬁéfﬁfﬁif%@?%éeﬁgﬂ?‘eiih b THPECANE Wibin, |
. . ! ke

vont | CHgdiilg i ARAAIhe A BTG Blutiesn. TEEOE L
porti Onsoa%@féi"la§9189nd%gta§9§fexoifs ddifosited Fer Che 2RSS LRIYey ©6COBRE NY

material to conpensate for step hei'ght differences between adjacent ones of

the 18l urtabi ingt4ll 1layet as tpj)i&all? AQehisiued okt abdhenencelley, sl pagdCwati on
| ayer is inproved. As a result, 5 the present enbodi ment inproves the

i nt egri tor AlCaSyubiskquFRIOY hdednsiskddybayer of thin conposite passivation.
Referring now to step 508 and to Figure 3G the present invention then
deposits a thin conposite passivation |ayer 210 above the structure of 10
Figure 3F (e.g. the plurality of netal pixels 202a and 202b and renai ni ng
portions 208aWitloseferenne stilddodiriemArt Bygureot, compesite passivatiendayen

Conpr | o6, GGG Stk axie EREBA Ry MR #5 8% 1598 LIaoposied
itryde/oxide/nitrid I 1 ik b i
"y a5y | SV the o et MEel ettt mizs i e gbRTE: T OFF | ayer 35 (TECS
i | i interf l. d i-gat | .
b oo BBkl e Rk 48 P st g B R Vet 2 ot " "
thi ckess AL et AP RONIDBY bR 2R 080 (ORGIL” Binofh Bl aBHER, ot e 2l s

and thicknesses are recited 1 n the present enbo e presen

enbodi MefMe b:5dBRNitrigdstRE fCdnSridse® oPhitild QU5 o2thittideloxi@ eNial s having

vari ous other respective thicknesses. Thus, the present invention provides

a di spl ayitside/oxedd/aittRle NONB! Madored emdREAhahtiSthehO ¢ DN eABIBSNL INO,
penetration of incident anbient light into the backpl ane. The present

i nveadt i osr NON heyerprdlli ez @ totiab phizkneéss cfbdtoeehaiboriti500 amd 4@d0and
appar atus whi ch achi eves the above acconplishnent and reduces the excessive
st ep heifhgstiremsebhgthiener tthpsn@al stack (approximately 2000-3000

Angstroms) including the TEOS cap is patterned to form the reflective
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reducing liquid crystal alignnment difficulty and inproving passivation
integrity. The foregoing descriptions of specific enbodi nents of the
present 5 invention have been presented for purposes of illustration and
description. They are not intended to be exhaustive or to limt the

! ! h ise f di,scl osed,, and obvigusl the .

e b B R B Y SR TR e
! § il Bn0R % BHR! D hagi f th

et BRERrR -89 LORed b 1Al Bt SR Blgb gL RSB CD, 1 1

ki | | edgiiich REiaRh dtet@HRESknd thb ichfbddifchity 8RO a0 Bk ERYDeRRCI ent S

with various nodifications are suited to the particular use contenpl ated.

I't is ipbendaded bately fiLuss GRch afditPRY I h&Minkepdeideleehd¥abte O ai ns
appended hereto and 'their equival ents. ~i CLAI 1. Anethod of formng a
i ghg  shirelkthfeosind eldaenth shdwy ibaRkpt a3 Figatel 1net hod conprising the steps
of: a) formng a plurality of netal pixels wherein adjacent ones of said 5
plurality of metal pixels have a gap region di sposed therebetween; b)
depositing a |l ayer of liner material above said plurality of nmetal pixels
and i nto sai Wighpeferghemnow)todBigwse t2nq sidesgetiondl vew oké|pectioneofcoat i ng
mat'eri al above said plurality of nmetal pixels and into said gap region; 10
d) subsedmckalane eban ity Sanetureyeshewvns aihe shuctwre elcFignrecdt i ng

material_ from above at _|east a portion of said Iurali%y of metal pixels
such t hehowaiadplaseliteef meatal pixebniqrmpd.abee asubsiFains BF IPVEPPESS of thi n

i i t | i ght ield f id.m di spl wh i id
221 0 9B ol o e ST Rl o SRR s o0 S
R B Y e et P I R
comensaihehlh AL A eyl AR UELL R, A agall ones of sa

deposi  afaeyabba kRg: RRSAI Ykl LP0d2YEA 20bblarbel 'cﬁamgrixfgbgﬁw &P e)

depositing said passivation |ayer above said plura nmetal pixels and

sai d anyhgeflyaes sHeict@ds! wﬁidm&ﬁrehalintc?-suﬁrmameﬂdf@@e.g abvEidReics! i ght
shield for a"mcrodi splay backbone 25 as recited in aim1 wherein said

st egs c) 1¢pnpididstesnaldyl, )thdgpeséent egbadimyel isokeld auttedrtol visf Wi hve coati ng
materi al above said plurality of netal pixels and into said gap region; 24
c2) pat pumility cdndetrad pivels gvlsizhcirarfbrmet |agct metakbgterr nghemtbanahef r om above
said plurality of nmetal pixels because said plurality of nmetal pixels are
meant t ondel sterafdligurelPecThetis, 4he present embodiments are not limited

to use with metal pixels formed using a specific one of the many metal

layers used in the formation of conventional LCD devices. Also, although
20 only two metal pixels 202a and 202b are shown in Figure 24, it will be

understood that such a limited number of metal pixels is shown for

purposes of clarity.

Referring still to Figure 2A and now to step 402 of Figure 4, in the
25 present embodiment, the plurality of metal pixels 202a and 202b are formed
having a gap region 204 disposed therebetween. In some instances, the

depth of gap region 204 may be exacerbated by overetching of the metal layer

13



c3) perform'ng said step b2) such that said antireflective coating 5
material’ remains primarily within said gap region. 3. The nethod of form ng
a light shield for a mcrodisplay backbone as recited in Claim1 wherein
said step c) conprises depositing said antireflective coating materi al

o ToTE RO IR R BT,
backbon 8o ERRAAS CL LS WACKEL T A0 ShER. O SO SRS oposL 170 on

met hod QbydQul N1l andy Altimakes! &&gfoﬁig@ HeORHt8pHY oPackRGuRatlyeci ted in

Claim4 wherein said'step ¢) Conprises depositing an organic antireflective

coat i ng depbsitédthEOTHYer E aabivart )i n BARG o tibilsadats LapRligReieanr. 6. The
met hod of formng a l'ight shield for a m cr odi spl ay backbone as recited in

d ai 5 1 differigtyn Asighostiepn EigaseRA, Sasiddepdidtit, rapfdsenbed Ganarows
antireflective coating material within said gap region. 25 7. The nethod of
f or m ng 295| gt padsi rdugbizap regior 804 ety e ba cldtah pixads 260Rataatd RO2ICI ai m 6
wherein said st eE c), conprises depositing an 25 inorganic antireflective
coat i ng angt eltimptelpimnisge varderlingractiveniavices (e.g.aaadiveageyiegs dd.ofg. The
method of formng a light shield for, a_m cradi splay backbone 5 as recited
in O ai Ariox 4rt Hegureohpriter sgvensl itsfleconps Suich iwapingeamentehy dpeidgaposi ti ng
I £ SigNd i terial. ab i I lit f

alayer I?ght%O% pose!s rzlietrhrggt % Idglvic{(je1 0%\({3$atslgl'll u% tlcj)rp oltoglegtron

10 generation/interference. As will be discussed below, the present invention

provides a solution to the aforementioned problem. In one embodiment, a

layer 34 (TEOS cap) is formed above metal pixels 202a and 202b.

With reference next to step 404 and Figure 2B, the present

15 embodiment deposits a layer of liner material 206 above metal pixels 202a
and 202b and into gap region 204. In one embodiment, layer of liner
material 206 is comprised of a non-conductive material such as, for
example, SigN4. In the present embodiment, layer of liner material 206
provides an insulating barrier between a subsequently deposited conductive

20 ARC material such as TiN (to be discussed in detail below) and electrically
conductive elements such as, for example, metal pixels 202a and 202b.
However, the present invention is also well suited to an embodiment in
which a layer of liner material is deposited even though material to be
subsequently deposited is not conductive. Additionally, in one embodiment

25  of the present invention, layer of liner material 206 is deposited with a
thickness of approximately 500 Angstroms. Although such a thickness is

recited for layer of liner material 206 in the present embodiment, the

14



metal pixels and into said gap region, provided said antireflective coating
material to be deposited at said step c) is conductive. 10 9. The nethod of
forming a light shield for a mcrodi splay backbone as recited in Claim8
conprising, prior to performng said step c): i depositing a |layer of liner
material_ selected fromth r.oup consi sting, of: Si 3N4 above sai,d plurality
of met PTHTREMVENACT AT &S agﬂg‘:gcgﬁo ?g%iuﬁﬁ.m?]% 2 3yesRb et HBatS12Y or i ng a
i ght shield. -m cr.odi recited in Claiml wherein said
step c)&ég%lplrslf gée%@sdgrgﬁgq gﬁ?ggg‘%i (%ag%%q?(z r?tzl(':t ive coating material within

said gap region at a sufficient thickness to conpensate for step height
di fferences between said adjacent 20 ones of said plurality of nmetal pixels

and such thaRea4PRILAGR t@rldigjuﬁ‘&%,iatdﬂ &f stepi4bd, 1he prassitvaéhbedishéyer is
i nproved. 11. In a display device, a light shield structure for reducing

t he 5 r aflsdf a6p&yitPh 1hyed sfeghi hBdirbidy adtiteReddr ¢RI nlNeakedoBet ween 25
adj acent ones of a plurality of netal pixels, said light shield structure

conpr i seblowf lay26 of liaver anitieref] 206, iabeve phirtabigy whheetiab pixdp@SRh eddpri mari | y
within said gap region to forma light shield such that transm ssion of

i nci den202b gid inie gagiregiimd2094p Inegiecembodianetst, antizeflpitige acating devices i s
reduced; and a conposite passivation |ayer disposed above said plurality of
netal Smsitreps 288ds dapesibed wRttinegan tegien 204 tg athiekpegs of12. The | ght

shield gf){)yo(:}}irurlraete{yoéo&?-%%%i()n&nés@?o}nrsénil%(snsiigﬁgu(c): a thickness is recited

10  for the light absorbing antireflective coating material 208 in the present
embodiment, the present ipvention is well suited to the use with a light
absorbing antireflective coating material which is deposited to a greater or
lesser depth. Furthermore, in one embodiment, the light absorbing
antireflective coating material 208 is comprised of an organic antireflective

15 coating material such as, for example, organic bottom antireflective coating
(BARC) material. In yet another embodiment, antireflective coating
material 208 is comprised of an inorganic antireflective coating material
such as, for example, TiN or SiON. Although such materials are recited in
the present embodiment, the present embodiment is well suited to the use of

20 various other antireflective coating materials.

Referring still to step 406 and now to Figures 2D and 2E, in one
embodiment of the present invention, a layer of photosensitive material 210
such as, for example, photoresist is deposited above antireflective coating

25 material 208. As shown in Figure 2E, layer of photosensitive material 210 is

then patterned using a reverse of the top metal mask (see e.g. regions 210a,

15



I ncident |ight through a gap region | ocated between adjacent ones of a
plurality of netal pixels of Caim11l wherein said antireflective coating
10 material within said gap region has a thickness of approximtely

6000- 8000 Angstrons. 13. The light shield structure for reducing the

Lrans i SSIGH o 31064 85 That AN HOIOHN, bR SN OCRLEL esgeRy

adj acent oned of a ura pi Xel erein said

antirefl 2t 4ot II.@J,] s conprised of an organic material. 14.
The | |gkp_:1 %n e gpstructur %?or roedum ng the transm ssion of incident |ight

t hrough a gap region | ocated between adj acent ones of a 20 plurality of
nmetal pixels of daim11l wherein said antireflective coating material is

conpri sed of Referriaggaiv to sBdre408landlbow Th&FiFughlFsakRIgdtlsd maskure for
reduci ng the transm ssion of incident |ight through a gap region |ocated
bet wsen fardnaddi regierss 210 29bphnddl ilcyofddyeredfpphqibseistive nthterial 13 wherei n
said antireflective coating material is conprised of organic BARC. 27 16.
The | i gH1GHhelmtesentembodinient swhilantigllylremoveadayesobantreflettivéent | i ght

t hrough a gap region | ocated between adjacent ones of a Iurallt)i of netal
pi xel s cfoating malerighdp@ifrem sbgvem hvege pertiow ef phunaliiy ofgnelal pixgls

conprised of TiN o 7. The I| ht shield strugture for reducing the
transm sdi%hapd %Oﬁgu%v@g\t'haltéﬁﬁ atnﬂr@@gﬁ 1ge ga:btmgg%w eﬁéa?%a 8 ERSIABH

ggﬁf?gh@ eszo%fb anfl %@5 Xna?rfls rf)?lln%ni)}l' Within tfhe gap xr%gl%ng l(Ie tghgarlp

10 region 204) between the plurality of metal pixels 202a and 202b. That is,
those portion of the antireflective coating material which were not covered
by the photosensitive material are removed. The remaining portions 208a,
208b, and 208c¢ of the antireflective coating material serve as a barrier to the
incident light shown in Figure 2A. Thus, remaining portions 2683, 208b,

15 and 208c of the antireflective coating material reduce the transmission of
incident light 205 through gap region 204 and towards active devices 14 of
Prior Art Figure 1. As a result, the present invention reduces

-impingement by incident light 205 and alleviates the threat to device

operation caused by photoelectron generation/interference.

As shown in Figure 2F, in one embodiment of the present invention,
remaining portions 208a, 208b, and 208¢ of the antireflective coating
material are made to extend slightly over the edges of metal pixels 202a and
202b by slightly underexposing the reverse top metal mask. That is, in one

25 embodiment of the present invention, remaining portions 208a, 208b, and
208c of the layer of antireflective coating material "wrap around" gap

region 204 to provide a effective barrier against incident light.
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a layer of liner material deposited above said plurality of netal pixels 10
and into said gap region. 18. The light shield structure' for reducing the
transm ssion of incident |ight through a gap region | ocated between

adj acent ones of a plurality of netal pixels of Claim1l7 wherein said |ayer
of liner material is 15 selected fromthe group consisting of: Si3N4. 19.
The light shield structure for reducing the transm ssion of incident |ight

through a gamdreeion stitcRt £dpbriavged nddi &rPHure RS, RimaimhERrtionsof netal
pi xel s of Claim 17 wherein said antireflective coating 20 material is

deposi t @d8wj 20815 el BOGapf ttegiagar of hhtiseflddthicaddlating laness]l hfe sRHRANSat e
for step height differences between said adj acent ones of said plurality

of net alaffErrehmiang partions 2Ma, 2460by and 2180df tind bgyreir tof phfotesnditite n
conposite passivation |ayer and ease an LC alignnent process. 25 20. A

met hod enhatestalilmyedbdengremeedtierefrom M signsidant hinefdereadigied byet hod
conprising the steps of 28 a) formng a plurality of netal pixels wherein
adj acentthgrgesesnt weata@muwamdtdgtlem teshagldpnaenderanng deyiwps feefoon di sposed

t her ebetween; b). depositing.a.layer of |iner paterial above said plurality
of met a|mﬁ§>%9r ilgéﬁdSi og%ﬁﬁl%asxe%i%ﬁ?n@leangdw&qrvaSi i Zofﬁlbraqs# i ght

e SN AL TR L)
L S S R R oL ARl R AL, 1 37
remghns QLIRS hjn}SrWett'Hentoi‘)%Haﬂﬁpof the structure such that any subsequently
deposited overlying passivation layer is not subjected to the excessive step
height found in conventional backplane structures. The present invention
is also well suited to varying the thickness of remaining portions 208a, 208b,
and 208c of the layer of antireflective coating material to compensate for
15  step height differences between adjacent ones of the plurality of metal pixels
and such that adherence of the passivation layer is improved. As a result,
the present embodiment improves the integrity of a subsequently deposited

thin composite passivation layer.

20 Referring now to step 410 and to Figure 2H, the present invention
then deposits a thin composite passivation layer 210 above the structure of
Figure 2G (e.g. the plurality of metal pixels 202a and 202b and remaining
portions 208a, 208b, and 208c of the layer of antireﬂectiv'e coating material).
In one embodiment, thin composite passivation layer 210 is comprised, for

25 example, of an oxide (O), oxide/nitride (ON), oxide/nitride/oxide (ONQO), or
oxide/nitride/oxide/nitride (ONON) layer or the like (can be as many as six

layers), optimized for reflectance. This together with layer 34 (TEOS and '
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10 region to forma light shield for said m crodi splay wherein said |ight
shield reduces transm ssion of incident |ight through said gap region

t owards underlying active devices, said antir~fiective coating nmateri al
remaining primarily within said gap region having a sufficient thickness to

i?;ﬁfﬂfgaﬁﬁ{yﬁifg}a?ﬁ%hié%@f tgfies re:ce pRaIvaaRRT é‘iaf?re?%ﬁ ﬁ%@é’?xs?yc’&s?;d
an o GuaLpEiEh ol B1RhLhPle AT AGTRr BRI St sha Thichral 11y o
rotal pigels iy 3P g SLAES A8 AR 9 TR 103 PR gy et hod o

form ng or “a m crodisplay I'ce as réecit ai'm 20

wher ei nasfief gws&amm?ﬁalg%r}ﬁﬂmcﬁge ésaﬂxeér%flt%d {}?Eh %@ﬁé sel ected

fromthe gro consisting of: SIigN4d above said pluralit met al” pi xel s

and g nt @nﬁﬁ)dﬁjmgﬁp ﬁ}ﬁgp%en%na;’odIth@tvtﬂa@ s@ftel MO bf 9Rkioadi el d for a
m crodi splay device as recited in Caim20 wherein said step c) conprises

deposi t btlgersaiadetialehating?ParioaBtdthet respéottreCtiitknesgwat eri al above said
plurality of netal pixels and into said gap region to a thickness of

approxi mat el y 6000- 8000 Angstroms. 23. The nethod of formng a light shield
for a mcrodisplay device as 5 recited in Caim20 wherein said step ¢)
conpri ses deMéghtrefereane mogato Figuntd 5.4 flost chvartcil isnshovet ef istdpswi t hi n sai d
gap, region, 24. The nethod of forming a light shield for a mcrodlspl ay

devi ce @erfosmiedeid pecociange zr@thmcéhnrgmbpdgna@tcgf thenpraseas cleipesd ti ng an

or icC 10 antlr ctiive coatin terial ri sed of. or ancBARCvmthln
Salg g abﬂ‘f %ﬂzﬁ reference now (f::’o ?;‘agure 3A, a nge sect?onal v1e9v 0

portion of a backplane of a microdisplay structure is shown. The structure
of Figure 3A shows a plurality of metal pixels formed above a substrate.
For purposes of clarity, many of the underlying elements (such as, for
example, those shown in Prior Art Figure 1) are not shown in Figure 3A.
15 Furthermore, although not shown in Figure 3A, for purposes of clarity, it
will be understood that metal pixels 202a and 202b are electrically coupled to
underlying structures which extend into substrate 200 (e.g. active devices
14). Additionally, the present embodiment is well suited to use with a
plurality of metal pixels which are formed at a metal layer other than the
2 metal layer of Figure 3A. That is, the present embodiments are not limited
to use with metal pixels formed using a specific one of the many metal
layers used in the formation of conventional LCD devices. Also, although
only two metal pixels 202a and 202b are shown in Figure 34, it will be
understood that such a limited number of metal pixels is shown for

25  purposes of clarity.
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25. The nethod of formng a light shield for a mcrodi splay device as
recited in Caim20 wherein said step c) conprises depositing an inorganic
15 antireflective coating material within said gap region. 26. The nethod
of formng a light shield for a mcrodisplay device as recited in Caim25
wherein said _step c) conprises depositing an inorganic antireflective
coati ng mat ediederreegiptillstod iguraidn and Sio@Ntwktepi W%@ﬁ Higyap %20nrtdgi on.
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liner material 206, above plurality of metal pixels 202a and 202b and into

gap region 204. In one embodiment, antireflective coating material 208 is

20 deposited within gap region 204 to a thickness of approximately 6000-8000
Angstroms. Although such a thickness is recited for antireflective coating
material 208 in the present embodiment, the present invention is well
suited to the use with an antireflective coating material which is deposited
to a greater or lesser depth. Furthermore, in one embodiment,

25 antireflective coating material 208 is comprised of an organic antireflective
coating material such as, for example, organic BARC. In yet another

embodiment, antireflective coating material 208 is comprised of an
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coating materials.

Referring still to step 504 and now to Figures 3C and 3D, in one
embodiment of the present invention, a layer of photosensitive material 210
such as, for example, photoresist is deposited above antireflective coating
material 208. As shown in Figure 3D, layer of photosensitive material 210

10 is then patterned using a reverse of the top metal mask to form a mask (see
e.g. regions 210a, 210b, and 210c) so that the underlying antireflective

coating material 208 is placed only aiiove the gap region.

Referring now to step 506 and now to Figure 3E, using the mask

15 formed by regions 210a, 210b, and 210c of layer of photosensitive material
210, the present embodiment substantially removes layer of antireflective
coating material 208 from above a huge portion of plurality of metal pixels
202a and 202b such that the antireflective coating material (see e.g. regions
208a, 208b, and 208¢) remains primarily within the gap regions (e.g. gap

20 region 204) between the plurality of metal pixels 202a and 202b. That is,
those portion of the antireflective coating material which were not covered
by the photosensitive material are removed. The remaining portions 208a,
208b, and 208¢ of the antireflective coating material serve as a barrier to the
incident light shown in Figure 3A. Thus, remaining portions 208a, 208b,

25 and 208c of the antireflective coating material reduce the transmission of
incident light 205 through gap region 204 and towards active devices 14 of

Prior Art Figure 1. As a result, the present invention reduces

20
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As shown in Figure 3E, in one embodiment of the present invention,
10 remaining portions 208a, 208b, and 208¢ of the antireflective coating
material are made to extend slightly over the edges of metal pixels 202a and |
202b by slightly under exposing the reverse top metal mask. That is, in one
embodiment of the present invention, remaining portions 208a, 208b, and
208c of the layer of antireflective coating material "wrap around" gap

15 region 204 to provide a effective barrier against incident light.

Referring still to step 506 and now to Figure 3F, remaining portions
208a, 208b, and 208c of the layer of antireflective coating material are shown
after remaining portions 210a, 210b, and 210c of the layer of photosensitive

20 material have been removed therefrom. One significant benefit realized by
the present invention, in addition to shielding underlying devices from
incident light, is the gap filling aspect of remaining portions 208a, 208b, and
208c of the layer of antireflective coating material. That is, remaining
portions 208a, 208b, and 208¢ of the layer of antireflective coating material

25  serve to improve the topography of the structure such that any subsequently
deposited overlying passivation layer is not subjected to the excessive step

height found in conventional backplane structures. The present invention

21
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Referring now to step 508 and to Figure 3G, the present invention
then deposits a thin composite passivation layer 210 above the structure of
10 Figure 3F (e.g. the plurality of metal pixels 202a and 202b and remaining
portions 208a, 208b, and 208c of the layer of antireflective coating material).
In one embodiment the composite passivation layer 210 is comprised, for
example, of a nitride (N), nitride/oxide (NO), or nitride/oxide/nitride (NON)
layer or the like (can be as many as six layers), optimized for reflectance.
15  This together with layer 35 (TEOS cap) will form an optical interface layef
and passivation layer. In one embodiment, this N, NO, or NON or the like
layer will have a total thickness of between about 500 and 4,000 Angstroms.
Although such materials and thicknesses are recited in the present
embodiment, the present embodiment is well suited to the use of various

20 other materials having various other respective thicknesses.

Thus, the present invention provides a display device formation
method and apparatus which reduces the penetration of incident ambient
light into the backplane. The present invention further provides a display

25 device formation method and apparatus which achieves the above

accomplishment and reduces the excessive step height between pixels thus
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10T 80gavidattdd havy been presented for purposes of illustration and description.
They are not intended to be exhaustive or to limit the invention to the precise
forms disclosed, and obviously many modifications and variations are
possible in light of the above teaching. The embodiments were chosen and
described in order to best explain the principles of the invention and its
10 practical application, to thereby enable others skilled in the art to best
utilize the invention and various embodiments with various modifications
are suited to the particular use contemplated. It is intended that the scope

of the invention be defined by the Claims appended hereto and their

equivalents.
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a) forming a plurality of metal pixels wherein adjacent ones of said
5 plurality of metal pixels have a gap region disposed therebetween;
b) depositing a layer of liner material above said plurality of metal
pixels and into said gap region;
c) depositing a layer of antireflective coating material above said
plurality of metal pixels and into said gap region;

10 d) substantially removing said layer of said antireflective coating
material from above at least a portion of said plurality of metal pixels such
that said antireflective coating matetrial remains primarily within said gap
region to form a light shield for said microdisplay wherein said light shield
reduces transmission of incident light through said gap region towards

15 underlying active devices, said antireflective coating material remaining
primarily within said gap region having a sufficient thickness to
compensate for step height differences between said adjacent ones of said
plurality of metal pixels and such that adherence of a subsequently
deposited overlying passivation layer will be improved; and

2 e) depositing said passivation layer above said plurality of metal

pixels and said antireflective coating material.

2. The method of forming a light shield for a microdisplay backbone
25  as recited in Claim 1 wherein said step c) comprises:
cl) depositing a layer of said antireflective coating material above

said plurality of metal pixels and into said gap region;

A4
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| ¢3) performing said step b2) such that said antireflective coating

5 material remains primarily within said gap region.

3. The method of forming a light shield for a microdisplay backbone
as recited in Claim 1 wherein said step ¢) comprises depositing said
antireflective coating material within said gap region to a thickness of

10 approximately 6000-8000 Angstroms.

4. The method of forming a light shield for a microdisplay backbone
as recited in Claim 1 wherein said step c¢) comprises depositing an organic
antireflective coating material within said gap region.

15

5. The method of forming a light shield for a microdisplay backbone
as recited in Claim 4 wherein said step ¢) comprises depositing an organic
antireflective coating material comprised of organic BARC within said gap

region.

6. The method of forming a light shield for a microdisplay backbone
as recited in Claim 1 wherein said step ¢) comprises depositing an

inorganic antireflective coating material within said gap region.

25 7. The method of forming a light shield for a microdisplay backbone

as recited in Claim 6 wherein said step ¢) comprises depositing an



10z 1109%& ()-:!109%& ()- 109%& ()- SY109&' ()-yZ109%& ()- &LO0%& ()-' *nOJEMB7 10T
10z 1*L109%&' ()- ' &10%& ()-F%! 109& ()-f#: ! 10%& ()- !L10%& () -

s10%& ()- O*abcddYNC 10T 10z 10 10 10 910%& ()-34z109%& ()-  S2#109%& () -

. 109& () -, z109%& () - dQJEYNC 10T 10z ! 10%@& ()- 109%@& () -3

#109%@&' () - @LOY@ER' () - 3L0%@&' ()-.!10%@& ()- .aBYNC 10T. 10z& o

109%@& ( NRPIZARE a(w(tll\ﬁ%ler:ild@mt(r)g W%U@OWYW@T(N-OS@%' withisg~ dBYNC
10T . .

107! al' SPOYEABELEI 806 10%U@ () - 8#s10%EE () - ! 10%@& () - 10%@& () - LO1O%GE () - W
dE: /

8. The method of forming a light shield for a microdisplay backbone
5 as recited in Claim 1 further comprising, prior to performing said step c):
depositing a layer of SigN4 liner material above said plurality of
metal pixels and into said gap region, provided said antireflective coating

material to be deposited at said step c) is conductive.

10 9. The method of forming a light shield for a microdisplay backbone
as recited in Claim 8 comprising, prior to performing said step c):
depositing a layer of liner material selected from the group
consisting of: SigN4 above said plurality of metal pixels and into said gap
region.
15
10. The method of forming a light shield for a microdisplay backbone
as recited in Claim 1 wherein said step ¢) comprises depositing said
antireflective coating material within said gap region at a sufficient
thickness to compensate for step height differences between said adjacent
20  ones of said plurality of metal pixels and such that adherence and integrity

of said thin passivation layer is improved.

11. In a display device, a light shield structure for reducing the
transmission of incident light through a gap region located between
25 adjacent ones of a plurality of metal pixels, said light shield structure

comprised of:
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through said gap region towards underlying active devices is reduced; and
a composite passivation layer disposed above said plurality of metal

5 pixels and said antireflective coating material.

12. The light shield structure for reducing the transmission of
incident light through a gap region located between adjacent ones of a
plurality of metal pixels of Claim 11 wherein said antireflective coating
10 material within said gap region has a thickness of approximately 6000-8000

Angstroms.

13. The light shield structure for reducing the transmission of
incident light through a gap region located between adjacent ones of a
15  plurality of metal pixels of Claim 11 wherein said antireflective coating

material is comprised of an organic material.

14. The light shield structure for reducing the transmission of
incident light through a gap region located between adjacent ones of a
20  plurality of metal pixels of Claim 11 wherein said antireflective coating

material is comprised of an inorganic material.

15. The light shield structure for reducing the transmission of
incident light through a gap region located between adjacent ones of a
25  plurality of metal pixels of Claim 13 wherein said antireflective coating

material is comprised of organic BARC.
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incident light through a gap region located between adjacent ones of a

plurality of metal pixels of Claim 14 wherein said antireflective coating

material is comprised of TiN or SiON.

17. The light shield structure for reducing the transmission of
incident light through a gap region located between adjacent ones of a
plurality of metal pixels of Claim 11 further comprising:

a layer of liner material deposited above said plurality of metal pixels

10 and into said gap region.

18. The light shield structure for reducing the transmission of
incident light through a gap region located between adjacent ones of a

plurality of metal pixels of Claim 17 wherein said layer of liner material is

15  selected from the group consisting of: SigN4.

19. The light shield structure for reducing the transmission of
incident light through a gap region located between adjacent ones of a
plurality of metal pixels of Claim 17 wherein said antireflective coating
20 material is deposited within said gap region with sufficient thickness to
compensate for step height differences between said adjacent ones of said
plurality of metal pixels and to improve adherence and integrity of said thin

composite passivation layer and ease an LC alignment process.

25 20. A method of forming a light shield for a microdisplay device, said

method comprising the steps of:
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plurality of metal pwels have a gap region disposed therebetween;
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b) depositing a layer of liner material above said plurality of metal
pixels and into said gap region;

5 c¢) depositing a layer of light absorbing antireflective coating material
above said plurality of metal pixels and into said gap region;

d) substantially removing said layer of said antireflective coating
material from above at least a portion of said plurality of metal pixels such
that said antireflective coating material remains primarily within said gap

10 region to form a light shield for said microdisplay wherein said light shield
reduces transmission of incident light through said gap region towards
underlying active devices, said antiréflective coating material remaining
primarily within said gap region having a sufficient thickness to
compensate for step height differences between said adjacent ones of said

15  plurality of metal pixels and such that adherence and integrity of a
subsequently deposited overlying thin passivation layer will be improved;
and

e) depositing said composite passivation layer above said plurality of

metal pixels and said antireflective coating material.

20
21. The method of forming a light shield for a microdisplay device as
reéited in Claim 20 wherein step b) comprises depositing a layer of liner
material selected from the group consisting of: Si3N4 above said plurality of
metal pixels and into said gap region.
P

22. The method of forming a light shield for a microdisplay device as

recited in Claim 20 wherein said step ¢) comprises depositing said layer of
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23. The method of forming a light shield for a microdisplay device as
recited in Claim 20 wherein said step ¢) comprises depositing an organic

antireflective coating material within said gap region.

24, The method of forming a light shield for a microdisplay device as
recited in Claim 23 wherein said step c) comprises depositing an organic
antireflective coating material comprised of organic BARC within said gap
region.

25. The method of forming a light shield for a microdisplay device as
recited in Claim 20 wherein said step ¢) comprises depositing an inorganic

antireflective coating material within said gap region.

26. The method of forming a light shield for a microdisplay device as
recited in Claim 25 wherein said step ¢) comprises depositing an inorganic
antireflective coating material comprised of TiN or SiON within said gap

region.
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