0 9 MAY 2006 AN EMBEDDED LI GHT SHI ELD SCHEME FOR M CRO DI SPLAY BACKPLANE
FABRI CATION 5 FI ELD OF THE | NVENTI ON The present clained invention rel ates
to the field of display device technology. Mre particularly, the present
‘clainmed invention relates to a 10 display device format| gn téh%g and
apparatus for reducing anbient |ight penetration into avdi y&ﬁ evi ce.
'BACKGROUND ART Liquid crystal display devices (LCDs) are well- known in the
art. In 15 particular, m' crodi spl ays are the finest panel displays which
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pl aged Typically i n m crodi spl ays, the topnost |evel fabricated on the
bottom 20 substrate (sonetines referred to as the "backplane”) is an array
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i mge. dighlad A6t dieRARon basthddamd apparatus for reducing ambient light

penetration into a display device.

BACKGROUND ART

Liquid crystal display devices (LCDs) are well known in the art. In :

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

90  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

9%  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.




liquid crystal on silicon (LCOS) technol ogy, the backplane is subjected to
strong incident light in order to project a produced inmage onto a focal
plane. 1 0 9 MAY 2006 Unfortunately, subjecting a LCCS[pgcmgﬂig]gay to
strong incident |ight can have del eteri ous consequences. Specitically,
such strong incident |ight poses a potential threat to device operation
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Thus, a need exists for a display device formation method and
apparatus which reduces the penetration of incident light into the

i10  backplane.




plurality of second netal structures followed by chem cal nechanical 10
polishing (CWP). Subsequently, the present enbodi nent depﬂ i m\(azgn ht
absorbing antireflective coating material (ARC) above the 31 i-zed
~intermetal dielectric layer to forma light shield foll owed by anot her
pl anarized I MD | ayer such that transm ssion of incident |ight towards

under | yin i i | educed. The present enbodi nent .al so 15
~perforé§lﬁm&—€ﬁim plurality of metal pixels above the
antireflectiye coati materi al er ei acen th lurality of
netal pi xel 'éﬂ’r‘?a%esﬁngi%"%b%ﬂr% Boée s?%é’r%%elé%\g@rgﬁaﬁsnam gteﬁs%)tﬁil t, the
antireflgctive coat] | 0 r i . ces the

t r ansnid: i%?Paorfa%}J%tg?@g}ﬁF% {iﬁéelﬁ?é }}eh{)%%%ﬁapﬁg%gg%cggg?g%gb&ggﬂat he plurality
20 of %E%%} |xel's and towards the active devices of the display. In

anot her “énbodi ment, the present invention includes the features of the
aboye-described enbodi ment, and further recites patterning the layer of
the antireflective coating material such that a plurality of regions of the
25 antirefl gptdnucesdatiimnantyaheprakert tnfeatimdrabimsepdtterninpes setald
dielectric layer. In one enbodinent, at |east one of the plurality of

r egi onsnetal lhger anfdrnefilpdatdlity afostcond metad sitalctizsesli $posewsemtler | yi ng t he
gap region 3 0 9 MAY 2006 between the adjacent ones of the plurality of

met al pimdeldimem doo detibey, depostting an intghner)ﬁshﬁlﬁgtltlhﬂ%)l@hagw g region
is prevented, by the at | east one of the plurality of regi.onls of the :
ant i r efpllexalityeok senondgmetalettragtures dpplowed by chemical mechanica

- 10 polishing (CMP). Subsequently, the present embodiment deposits a light

absorbing antireflective coating material (ARC) above the planarized
intermetal dielectric layer to form a light shield followed by another
planarized IMD layer such that transmission of incident light towards
underlying active devices is reduced. The present embodiment also

15  performs the step of forming a plurality of metal pixels above the
antireflective coating material wherein adjacent ones of the plurality of
metal pixels have a gap region disposed therebetween. As a result, the
antireflective coating material of the present embodiment reduces the
transmission of incident light through the gap region between the plurality

)  of metal pixels and towards the active devices of the display.

In another embodiment, the present invention includes the features
of the above-described embodiment, and further recites patterning the layer
of the antireflective coating material such that a plurality of regions of the

95  antireflective coating material are formed above the intermetal dielectric
layer. In one embodiment, at least one of the plurality of regions of the

antireflective coating material is disposed underlying the gap region




passi ng uni npeded towards the underlying active devices. 5 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{] § &Y 2065
»followi ng detailed description of the preferred enbodi ments which are
illustrated in the various drawing figures. 4 0 9 MAY 2006 BRI EF
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mcro aggﬁ‘%ﬁéirﬁp ggwggésrrg?gq{ﬂs%eﬂ}g?%ragg (T vlT?f%\l/ Al Cu/ ARC) formed

thgreon in accordance wi th one enbodi nent of the present clained
invention. 15 FIGURE 2B is a side sectional view of the structure of FlI GURE

2A These and other objects and advantages of the present invention will
no doubt become obvious to those of ordinary skill in the art after having
read the following detailed description of the preferred embodiments which

are illustrated in the various drawing figures.




having an internmetal dielectric |ayer disposed thereover in accordance

w th one enbodi nent of the present clainmed invention. FlGURERGAYS§Esi de
sectional view of the structure of FIGURE 2B having the internetal
“dielectric layer planarized in accordance with one enbodi ment of the
present clainmed invention. FIGURE 2D is a side sectional view of the
struct UE‘»RIEE‘ E@é@ﬁp@qoﬁ@ﬂﬂmﬁ@@Awmsabsor bing antireflective coating
mat eri & deposited t héréover in accordance with one enbodi nent of the
present cl ai I i : : n@gﬁﬁ, i i tional

vi ew of the 'glﬁgﬁé% %ga%? Q% %R@lr%g%\%ﬁg%e? I ayerr%%c3 Hg‘ﬁg?%%gﬁléﬂﬁﬁ? ve

mat er i YardicFRBSEIpdIIBELOMEillultraA6€ iR eMtd bf che irhadbdrany, of the
present clainmed invention. 5 FIGURE 2F is a side sectional view of the

st r uct upgetferRvitHRhe2descriptionl, Befhictd eysnimtheopeinessdesiof itkhe material has
been patterned in accordance with one enbodi nent of the present clained

i nvént ilamenfi®nk-l GURE 2G is a side sectional view of the structure of FIGURE
2F wherein the antireflective coating material has been patterned in
accordance with one enbodi nent of the present clainmed invention. FlIGURE 2H
is a side sectional view of the structure of FIGURE 2G 15 wherein the

remai ni ng pdf¥FHRd: dis grdde seeronstl st sepation el HhddPbackplane

of a liquid crystal on silicon (LCOS) microdisplay formed according to

conventional methods.
10
FIGURE 2A is a side sectional view of a portion of a CMOS
backplane of a microdisplay device having metal structures
(T/TiN/AICu/ARC) 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 an intermetal dielectric layer disposed thereover in accordance

with one embodiment of the present claimed invention.

20 FIGURE 2C is a side sectional view of the structure of FIGURE 2B
having the intermetal dielectric layer planarized in accordance with one

embodiment of the present claimed invention.

FIGURE 2D is a side sectional view of the structure of FIGURE 2C
25 having a light absorbing antireflective coating material deposited
thereover in accordance with one embodiment of the present claimed

invention.




have been renoved in accordance with one enbodi nent of the present clained
invention. FIGURE 21 is a side sectional view of the structure of FlI GURE 2H
20 having an intermetal dielectric |ayer deposited and pl an§rd 24&Y 0BG eover
i n-accordance with one enbodi nent of the present clained invention. FlIGURE
2J is a side sectional view of the structure of FIGJURE 21 having a |ayer
of photosensitive material disposed thereover in 25 accordance wth one
enbodi ment of the present clained invention. 6 0 9 MAY 2006 FIGURE 2K is a

si de sect i gaglyKewal | 1A SEINGHI B8] o GRF: Gock MIACRIREAS | ayer of

phot osensi eri een patterned in accordance wth one

enbodi f r %gﬁ ; : | QIREigL is a side
secti olﬁl%ﬂhgi%_e%‘%ﬁ O?fﬁﬁ@?%eﬁ%%ﬁe 0 %Eﬁwﬁdﬁkg& ng vli%as formed therein in
aCCOFd@dgﬁ%é{ﬁéehw%eoﬁéf%ﬁ%dm&ten@foftm@ priRb&stealaigled iREntidyent i on. FlI GURE 2M

is a side sectional view of the structure of FIGURE 2L 10 wherein the

rempi ning portions of the [ayer of photosensitive material have been
renoved i n accordance with one enbodi nent of the present clained

i nvention. FIGURE 2N ik ddsisdetisedlt viewadf thieestrodturbef SGIEREr2 of FI GURE 2M
15 having a layer of barrier netal (e.g. Ti/TiN) followed by a conductive
mat er i whefdly thiedpgeedf phetosensitivantaieriaheay been ipattegoeddance with one

accordance with one embodiment of the present claimed invention.

10 FIGURE 2G is a side sectional view of the structure of FIGURE 2F
wherein the antireflective coating material has been patterned in

accordance with one embodiment of the present claimed invention.

FIGURE 2H is a side sectional view of the structure of FIGURE 2G
15  wherein the remaining portions of the layer of photosensitive material
have been removed in accordance with one embodiment of the present

claimed invention.

FIGURE 21 is a side sectional view of the structure of FIGURE 2H
20 having an intermetal dielectric layer deposited and planarized thereover

in accordance with one embodiment of the present claimed invention.

FIGURE 2J is a side sectional view of the structure of FIGURE 2I
having a layer of photosensitive material disposed thereover in

25  accordance with one embodiment of the present claimed invention.




enbodi nent of the present clained invention. FIGURE 20 is a side sectional
view of the structure of FIGURE 2N 20 wherein the |ayer ﬁf (ﬁ)ﬂdg@@l ve
mat eri al has been planarized or etched back to form (W p qu I £cor dance
‘Wi t-h one enbodi ment of the present clainmed invention. FIGURE 2P is a side
sectional view of the structure of FIGURE 20 25 having a top netal pixel

| ayer (conprised of Ti/TiNAICu TEOS hardnmask) disposed thereover in

accor dance wWigUSEe2Knissusidemectionahdewpefodenstroctainesd FIGAERE 3h. 7 0 9 MAY
2006 FI (%JRE,ZQi a si‘gg sectignal view of the structure_of FIGURE 2P

havi ng BhergjRthsilagepbRlotosensitivearaterial pspesepatieanedirr in  accordance
w th one enbodi ne of th L esent ai red inventign. 5 FIGURE 2R is a side
sect | orfafFo B ot ‘énesPFﬁ)@ﬁﬁpéngf)f %‘%@ﬁﬁs% clapediRVEREORayer of

phot osensitive material has been patterned in accordance with one

enbodi mrent of the present clained invention. 10 FIGURE 2S is a side

sectonal gt BE JSLTAL UL Al FIGYTR AR o H0RLEL Deiienpurshmet al | ayer

(conprised o S beéeen” patterned in accordance with one

embodi MBALinefvihH SoRh &S EREreth 3h %g?rdéhé%%itggonel emblo@HREne brithea Side

sectional view of the structure o
present claimed invention.

FIGURE 2M is a side sectional view of the structure of FIGURE 2L
10 wherein the remaining portions of the layer of photosensitive material
have been removed in accordance with one embodiment of the present

claimed invention.

FIGURE 2N is a side sectional view of the structure of FIGURE 2M
15 having a layer of barrier metal (e.g. Ti/TiN) followed by a conductive
material (W) disposed thereover and in the vias in accordance with one

embodiment of the present claimed invention.

FIGURE 20 is a side sectional view of the structure of FIGURE 2N
20 wherein the layer of conductive material has been planarized or etched
back to form (W) plug in accordance with one embodiment of the present

claimed invention.

FIGURE 2P is a side sectional view of the structure of FIGURE 20
25  having a top metal pixel layer (comprised of TVTIN/AICW/TEOS
hardmask) disposed thereover in accordance with one embodiment of the

present claimed invention.




wherein the remaining portions of the layer of photosensitive material

have been renoved in accordance with one enbodi ment of theppdd q\w{m’zgqul ai med
invention. 20 FIGURE 2U is a side sectional view of the structure of Fl GURE
"2T: wherein a conposite passivation |layer (NON) has been deposited

t hereover in accordance with one enbodi nent of the present clained
invention. 25 FIGURE 3 is a flow chart of steps performed in accordance

wi th one enbodinment of the present clainmed invention. 8 0 9 MAY 2006 The

~drawings r 8% [ i i pid K&?{@ Ugﬂ%a S not being
dr awn tgo sggf% excgg% isr%%g:%%@%%’ %évﬁggg}gé)gé%gﬁgr ](Z(IZ% | gaCRI P;I}'I ON OF
THE P B@ESD] IME{% ; il d; i etail to the
preferafﬁe:‘g enbodi neqr?'lts of §eﬁ{eﬁié%§%#%n‘%mg§?ggpb@¢eg§g%ﬂm% ch are illustrated
I Nt hea A e@IRANWiTH on6eibdtBfaentifl el fsbAY eih i.eildelntizﬁl.descrl bed in

conjunction with the 5 preferred enbodi nents, it w be understood t hat
théy are not intended to |imt the invention to these enbodi nents. On the
contrary, the invention is intended to cover alternatives, nodifications
and equi val EHtFRIWBECls amaidebsectibnel videdofhdbtrutheresli FIGURRI2Qcope of the
invention as defined by the

wherein the layer of photosensitive material has been patterned in

accordance with one embodiment of the present claimed invention.

10 FIGURE 28 is a side sectional view of the structure of FIGURE 2R
wherein the pixel metal layer (comprised of TY/TiN/AICWTEOS) has been
patterned in accordance with one embodiment of the present claimed

invention.

15 FIGURE 2T is a side sectional view of the structure of FIGURE 28
wherein the remaining portions of the layer of photosensitive material
have been removed in accordance with one embodiment of the present

claimed invention.

2 FIGURE 2U is a side sectional view of the structure of FIGURE 2T
wherein a composite passivation layer (NON) has been deposited
thereover in accordance with one embodiment of the present claimed

invention.

25 FIGURE 3 is a flow chart of steps performed in accordance with one

embodiment of the present claimed invention.




appended clainms. Furthernore, in the follow ng detailed desghigh&on of the
10 present invention, nunerous specific details are set for M olér to
provi de a thorough understandi ng of the present invention. However, it

will be obvious to one of ordinary skill in the art that the present
invention may be practiced without these specific details. In other

i nst ances, |1 . known t ho PrQGe . , i rcuits have
not been 15w@§§gppﬁgﬁﬁfﬁﬁﬁg?§ﬁplgggﬁ%gggﬁﬁﬂ%ﬁgg@@?ﬁ?%ﬁf“%%%@ﬁ%gpaspects of

. the presen |+ i QM i Lge sectional views of the
struct t?r%engctr%éalpégﬂgig’gg%orgdlaggeggeéﬁgggfaﬁeh%gggﬁ?ﬁé met hod of the present
invention as set 20 forth in the flow chart of Figure 3. For purposes of
clarity, the following discussion will utilize the side sectional views of
Figures 2A-2U in conjunction with the flow chart of Figure 3 to clearly
describe the enbodi ments of the present invention. As will be described in
detail below, the present-enbodi nents provide a light shield structure for
reducing the 25 transm ssion of incident |ight through a gap region

| ocat ed between adjacent ones of a plurality of top netal pixels such that
transm ssion of 10 G 9 MAY 2006 incident |ight through the gap region
towards underlying active devices is reduced. First, referring briefly to
Prior Art Figure 1 for background 5 information, a side sectional view of a
portion of a conventional CMOS




backpl ane structure for a microdi splay is shown. The structure of Prior

Art Figure 1 is presented here for purposes of illustratiof SoMAYhg08l ements
of certain conventional display devices. The enbodi ments of the present
invention are not limted to use solely with such a structure and such 10
el ements. Specifically, the enbodi nents of the present invention are well

sui tedDLE% “M&\?(ﬂ%ﬁ‘% ﬁ#ﬁ%ﬁmmh are corr_pr! sed of a

I Iesso t tHeatet hlluuuc of~fretdi nt ai n addi ti onal
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enbodi fﬁenfrﬁ'eﬂftlohh%xﬁ LN Ls W}l\’igﬁ'ta'rggllhgtr%‘ﬂ&ﬂ YA Wb ing CT Od' spl ay,

the préesent 1 nvention'is well suited to use wth various types of display

devi Ce&rfﬂhﬁ%ﬁ tWﬁﬂe@h%ﬁ?z%ﬁ%ﬁY\%ll Relaeséiingd Qﬁ%’oﬁjﬁ&tﬁﬁi @ittAtlhe Figure 1,
there iIs wn a sem conductor substrate 10, preferably conposed of

nonpcr yadfatrel enisddiheons, wamlchndydéatoste vhaetlsdy aes noemtehded tormy 20
i ncl ude polysilicon gate el ectrodes 14 and source and drain regions 16 are

shown Mhii¢ thé heathinnal tlesecanprdigrentiie Gacthy eonﬂawy,elsheomvtehaodl ispl ay
device. An insulating layer 18 is formed overlying the sem conductor
devi ceirgended to esverBeltemertitdse npmlifisationo andagpivheots,cubichamdyt e t op
mrror |ayer, there can be one or nore (up to five) netal |ayers for 25
i nt er cowhedad Wmthpu¢be§@$rlhaudrsg0p¢lpﬁth@tr&felﬁi® agdefiped e t her ebet ween.
11 0 9 MAY 2006 A barrier/glue |ayer co i sin itanjumtijtanium
ni t ri deppended claims. Furthegmore in t%e fo 1owmrgrp ({etaheg dtescraiptmn ofI tth
10  present invention, numerous specific details are set forth in order to
provide a thorough understanding of the present invention. However, it
will 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 methods, procedures, components, and circuits have not been
15  described in detail as not to unnecessarily obscure aspects of the present

invention.

Figures 2A-2U provide side sectional views of the structure created

according to embodiments of the method of the present invention as set
90 forth in the flow chart of Figure 3. For purposes of clarity, the following
discussion will utilize the side sectional views of Figures 2A-2U in
conjunction with the flow chart of Figure 3 to clearly describe the
embodiments of the present invention. As will be described in detail below,
the present embodiments provide a light shield structure for reducing the
25  transmission of incident light through a gap region located between

adjacent ones of a plurality of top metal pixels such that transmission of




deposited over a contact hole and tungsten (W is deposited %n tg&r}ﬁd back
or polished away so that a Wplug is forned. Another barri eg/gl eri al

such as Ti/TiN, is then deposited before a | ayer of conducting material, 5
~such as alum numor an alum numalloy, is deposited over the barrier/glue
| ayer and patterned to formnetal lines 22. An anti-reflective coating

(ARC) | ayer 24 be deposited over, the ta ne.:<patterning. An
i nsul at®4 eﬁlé%ﬁ%&f‘mﬁk eagagirlegﬁodht?ﬂ’%ﬁég%{lé%ﬂrll%%%&%?filg‘([:%:fe gtl'%l ass

. (UsG, a tet(iaet hoxysi |l ane (TECS) oxide, or the like, is 10 deposited over
the nef&lUf¢%es. Openings are etched through the insulating |ayer 26 to

the netal lines, and a barrier material is deposited into the via opening.
A tungsten layer is deposited over the insulating |ayer and within the

openi ng and E‘iPﬁ[‘r@Fe?Hﬁg hasky & Hrdi i IPgahen pgscidfouAdot her  barri er
| ayer and netal "|ayer I's deposited over the insulating |ayer 26. The 15 top

net gl | apedtsort, Mokidal deytihalnvizunbDa prtishwiisnemwntpnal CMOSs Al Cu  or
AICuUSi, wth a TEOS hardmask layer 34. Wth reference still to Prior Art

Fi gur e bhekphimostruetpesei watiandisplay is 3bowh. afhexittestnire of driet ack oxi de
(can be as many as six layers) is deposited 20 over the top netal pixel

| ayer, foptiiguzed qresafteddieander pumposes wiibudtuesinn of Hee eheimrrtaiofri de
stack is conprised of oxide (0), or oxide/nitride (&]\lb), or

oxi de/ rettEideboxeubor@Nbpplayndericehe Thermipaediarants affdlegxiegenti t ri de stack
is conprised of nitride (N, or nitrideloxi ewétpr . ni trideloxide/nitride

) | L
(NON) . invewmfien @ypawitantted tadise, sarly Wb, sug ¢ 2REFURyers will have
1men1(:)s o &184]51%%(8311’6 invention are well

% 58 A arbmensn Bpehcally, e mBodimen

suited to use with display device structures: which are comprised of a
lessor or greater number of metal layers; which contain additional
elements; or which contain fewer elements. Furthermore, although
portions of the following discussion may specifically recite the use of

15 various embodiments of the present invention in conjunction with a
microdisplay, the present invention is well suited to use with various types
of display devices other than microdisplays. Referring again to Prior Art
Figure 1, there is shown a semiconductor substrate 10, preferably composed
of monocrystalline silicon. Semiconductor device structures which may

9%  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

95  interconnection purposes having intermetal dielectric layers therebetween.




Angstrons. The thinner top netal stack (a [
/ ( _ pproxi mately 2000- 3000 A
I ncluding the TECS cap is patterned to formthe reflgctive 1 ngstrg(r)rg)

mret al pi éel s 32. As nentioned above, the structure of Prior ﬁrf @%‘%ﬁﬁ@zl S
presented here for purposes of illustration of certain conventional display

devi ce characteristics, and the enbodi nents of th [ [

not limted ' _ ! ( e present Invention are

not 1imted sol &l Yt 1458 Wh! ofoflisthl BitadpvhsfitAmvniGiidsisel y the sam S

Figure 2A < de oo '&OHOI !(; riror° Art Figure 1. Wth reference now to
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stru EERoéltieg %ﬁﬁﬁn?oﬁée sl?lre uéé% u?% Sftéillz?gﬁ)rlgwgfg Egﬁ%&mgétglllﬁgfﬁ agf L(r?el?t al
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he underlyi'ng”el ements (such as, for exanple, those

shown_i | g 1 : : . C
by Ei §9F19NL ) s 8hn MRposTtelbetdrerd Biyrer FAondetingenataréal, al t hough
shown™1 E’%gure 2& or subsequent Figures, for purposes of clari t??gi t r]\(/)vitl I

bg, undenstooduidiahnt be asubRatgianhl slidynsedpos i
poeited over¥Bes wil |
electri calt:l?y coupl ed to underlying structures whi cﬁ ext en\(ljm 15, Fﬁt 0

subst f2:8e70Re(0yer addt pattertend teforimnetabitines gHal A, anthEeedsin
](canbodl‘rrent I's Wefvrlg suited to use with a plurality ﬁ?’ al%pi xelts whi ch are
or m%@grﬁ(m{huay@m natshbe depesitadheversihe mekdidayen 9\#‘?1‘? n the present

Fi gures. at is, the present enbodinents.are not .lim i
. Th: , the pr , Linited t
met al ppiteehing, oAmethsudatigg dagpe b ﬁ’écq‘gﬁé sbiicqth 819%is, 'ﬁ%‘?‘%eoloayzsswuggd in

0t hgilicgiengiaisgn(UpSf(}f%n%/eetlrr]éeiat r(])?(gfsi agn% {;’ﬁi‘b‘éﬁ’%mcﬁ',%%hé'ﬁﬁé?wh only two netal
10 deposited over the metal lines. Openings are etched through the insulating
layer 26 to the metal lines, and a barrier material is deposited into the via
opening. A tungsten layer is deposited over the insulating layer and within
the opening and then etched back to form tungsten plugs 28. Another
barrier layer and metal layer is deposited over the insulating layer 26. The
15  top metal layer is typically aluminum or an aluminum alloy, such as AlCu

or AlCuSi, with a TEOS hardmask layer 34.

With reference still to Prior Art Figure 1, composite passivation layer
36 of an oxide/nitride stack oxide (can be as many as six layers) is deposited
% over the top metal pixel layer, optimized for reflectance. In one
embodiment, the oxide/nitride stack is comprised of oxide (O), or
oxide/nitride (ON), or oxide/nitride/oxide (ONO). In another embodiment,
the oxide/nitride stack is comprised of nitride (N), or nitridefoxide (NO),
nitride/oxide/nitride (NON). In one embodiment, the O, ON, ONO, N, NO,
o5 or NON layers will have a total thickness of between about 500 and 4,000
Angstroms. The thinner top metal stack (approximately 2000-3000
Angstroms) including the TEOS cap is patterned to form the reflective

' 12




pi xel s 216a and 216b will be shown in Figure 2U, for example, it wil I‘ b
. . ) ) e
understood that such a limted nunber of netal pixels ism;hown for

purposes of clarity. 25 Referring still to Figure 2A, as w '
_ : _ _ , ussed
in detail below, in conventional LCD backpl ane structures,é?ng$%g¥$gl'ght
may pass between netal structures 202a, 202b, and 202c and ultimately

I npi nge under | yi 3 0 9,.MAY, 2006 tive i i ; i
o e el Pty e B T A B O
. oel ectron. .at i Lt + AN

P e tacurenbit herd i RFDSHY OF (PURPetian Vet GRRTOATEAGEmAl Gichlhy | e

? Logf o g\%ég %ﬁgr%tgggﬁ@%zﬁlﬁlgg Sﬁﬂ;oﬁﬁﬁ@ﬁ@s 8t thd phtesehitddvenBbn @ed now al so

ure resent enbodi nent perforns the step of

patterni.n . . . ;
NMAtSESARH TRLA will¥ flishlay! viRehdbingabdetisedf tisesand: net al
structlﬁ?es"ﬁypl caPﬂyy sﬁown as 26 a, Y 202D, andrgg%)ZC. l12{) At step 304, and as

shown i Fi ol e 2B)erhBatPsRSeAtinaPhodiAreRighhed. deposits an inter

di e ec%rl C l?Ialéryer 204 above the plurality ofgtlsecond prret al structurg‘;Et gi)Za
202b, and 202c. In one enbodinent, internetal dielectric layer 204 is ’
conpri sed of a non-conductive material such as, for 15 exanple

t et r aet hoxy §Vithnefd-éE@ShowhiogRigien it \a pideseatigapbsicreal 8pogton of

a backplane of an LCD structure is'shown. The structure of Figure 2A
shows a plurality of metai structures 202a, 202b, 202¢, formed above a
10 substrate. For purposes of clarity, many of the underlying elements (such

as, for example, those shown in Figure 1) are not shown in Figure 2A.
Furthermore, although not shown in Figure 2A or subsequent Figures, for
purposes of clarity, it will be understood that the subsequently formed metal
pixels will be electrically coupled to underlying structures which extend

15  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 metal layer shown in the present
Figures. 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

90  the formation of conventional LCD devices. Also, although only two metal
pixels 216a and 216b will be shown in Figure 2U, for example, it will be
understood that such a limited number of metal pixels is shown for

purposes of clarity.

25 Referring still to Figure 2A, as will be discussed in detail below, in
conventional LCD backplane structures, incident light may pass between

metal structures 202a, 202b, and 202¢ and ultimately impinge underlying




(HDP), and the like. In the present enbodiment, |ayer of dielectric
material 204 provides an insulating barrier between a subsegu&n&jlﬁfJg
deposited material which can be conductive (to be di scussdhdi A ﬁl
bel ow) and electrically conductive elenents such as, for exanple, netal
structures 20 202a, 202b, and 202c. Referring now to Figure 2C, in one

nbodi t _of th t. 0 [ i nt tal . di L 204 i
Cubj cent derisepieahenitoth doHicephbeL Rl b Sh bRk o) 1
hani cal |.i shi 5 ' h I i zati
o1 o omsTdc RGP e e iron £2 ABF RS abErt gl TR L HRARLBERAR"C P TIo rant
th L t ' ' nbodi t
| n whFER OB L e et ot AT A B R b e e o hod

ot her than CMP. . W L8NNGS S0t Feies. 2D, and to step 306 of Figure
3, thquo“@ % esﬁ%&/%%gg?%grﬁ?&t%hen epos?ts a l'ight absorbing antireflective
co$ti ng material 206 above internetal dielectric |ayer 204 to forma |ight
sh

el d such that transm ssion of incident |ight towards underlying active

devi ces i sywitRGEfeEncABEE t1Hghfd 24l byid riow ahe endtedi 3hef Fanrerdef | ecti ve
coating material 206 is deposited to a thickness on the order of a fewto

sever ghe 33989;919,@@ﬂp@ﬁﬁf@ﬁtp&hms%hémmoﬁpaﬁemm zkaewyl metpbcited for

antireflective coating material 206 in the present enhodi nent, the present

i nventayan tofomel a phuidlisy dfeetdrel uxsahstmchrrestopieieshowe a8ciiitg mat eri al
202b, and 202c.

.10
At step 304, and as shown in Figure 2B, the present embodiment then

deposits an intermetal dielectric layer 204 above the plurality of second
metal structures 202a, 202b, and 202¢c. In one embodiment, intermetal
dielectric layer 204 is comprised of a non-conductive material such as, for
15  example, tetraethoxysilane (TEOS), high density plasma deposited oxide
(HDP), and the like. In the present embodiment, layer of dielectric material
204 provides an insulating barrier between a subsequently deposited
material which can be conductive (to be discussed in detail below) and
electrically conductive elements such as, for example, metal structures

A 202a, 202b, and 202c.

Referring now to Figure 2C, in one embodiment of the present
invention, intermetal dielectric layer 204 is subjected to a planarization
process. In one embodiment, a chemical mechanical polishing (CMP)

95  process is used to perform the planarization process. Although such a

planarization process is used in on embodiment, the present invention 1s




which is deposited to a greater or |esser depth. Furthernore, in one
embodi ment, antireflective coating material 206 is conprisgd #fiya rgani c
15 antireflective coating naterial such as, for exanple, organic @ﬂﬁ«: In
‘yet another enbodinment, antireflective coating material 208 is conprised
of an inorganic antireflective coating material such as, for exanple, TiN

or SiON Althoygh such terials.are recited in.t - di ment,
the ~pAisscellgibd) otk SPOGGRerin e chg hantel SRS PateaRe;
-antireflective 20 coatin terials. ring still to step 306 and now
to Fi gtf Q12 ,us}é’igdaf&agq}ﬁ%o%@e%et 8§?fvrr§5rit of the present invention, a

| ayer of photosensitive material 208 such as, for exanple, photoresist is
deposited above antireflective coating 25 material 206. As shown in Figure

2, laver ofwhfiol9senst hhyedFisik D 20 {esstep!Bo® dBFigairad the form a mask

(see e.g. regions ! nd 208c) for the underlying antireflective
Coal! NhrBRLRY LabodRfentTain d8podity&Night absofbidgattiAdbatpatoasimsi tive

mat er i I's removed fromregions 209a and 209b of Figure 2G Referring
still tQaken ARPaBRE fn@efthetilelidlectiislaygrt2id toi farmagRightfdviekddsunh r egi ons

208a, 208b, and 208c of | ayer of photosensitive material 208, the present

embodi nRAtL teaRshisidrabl incidemtvEghptowaatssundenlpingr adive davicesfibect i ve

coating material 206 from above at |east a portion, of,  internetal

di el ectretlackdy dosuspecifiedtllpdnt ¢xmqgnkadan@naeantémﬂ%W@o%&%tﬁgg
material 206 is deposited to a thickness on the order of a few to several

10 thousand Angstroms. Although such a thickness is recited for
antireflective coating material 206 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, antireflective coating material 206 is comprised of an organic
15  antireflective coating material such as, for example, organic BARC. 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 various other antireflective

A  coating materials.

Referring still to step 306 and now to Figures 2E, 2F, and 2G in one
embodiment of the present invention, a layer of photosensitive material 208
such as, for example, photoresist is deposited above antireflective coating

o5  material 208. As shown in Figure 2F, layer of photosensitive material 208 is
then patterned to form a mask (see e.g. regions 208a, 208b, and 208¢) for the

underlying antireflective coating material 206. That is, layer of

15




material (see e.g. regions 206a, 206b, and 206c) r i -
dielectric layer 204. That is, those portions 012 tﬁ(ram: gygboge nermetal 10
antireflective coating material 206 which were not coverdag WY 2006
photosensitive material 208 are renpved. Renmining portions 206a, 206b
and 206c of the antireflective coating material serve as a barriér to ’

incident |ight. Thus,. i1l be scribhed ' i

e edeotir oot ] S0l e o S50 rRB g RTEb S LM Bosbef ity  ner

: absp(rj?gj}'ng antireflective coating naterial reduce the transnission of

i nci t light towards, for exanple, active devices 14 of Figure 1. As a

result, the present invention reduces i npi i nci i
t, . npi ngenent by incident |ight and
alleviates the threat to device operation caused by photoelectrog

gener ati 0"%%?%,:%%%5&3]; 8% gte%g%(g% hh8%o Stikhte DO, 6 vanthaskw to Figure 2H,

remai ni ng and 206c of the lTayer of antireflecti

_ { 6c tive
cg% |h {é\)g P@ﬁtbsff%io 9082008, ahte0gcaTahpéngf plstosensti?odaate2idb, and 208c
0 ayer of° photosensitive material have been renoved therefrom 25

Wth sef aienNGes8tetndodiAbnBo8bstantialy rehovwesi i
. _ porFiogarod layer ethe  pr
enbodlé ment then deposits another internetal dielectric |ayer Zloplgsgng MAY

2006 LAV BRI dabiigpoiatéak2@®fam 2bov: ahienstGepoGion e | ayer of
f‘nt' reflective coating material. In one embodiment, intermetal dielectric
ayer jrdéPmesal dietqutiisddyef sachh tatcpordinns vleaar eHsAe P s, for exanpl e,

material (see e.g. regions 206a, 206b, and 206¢) remain above intermetal '
10  dielectric layer 204. That is, those portions of the layer of antireflective

coating material 206 which were not covered by photosensitive material 208

are removed. Remaining portions 206a, 206b, and 206c¢ of the antireflective

coating material serve as a barrier to incident light. Thus, as will be

described and illustrated in further detail below, remaining portions 2064,
15  206b, and 206¢ of the light absorbing antireflective coating material reduce

the transmission of incident light towards, for example, active devices 14 of

Figure 1. As a result, the present invention reduces impingement by

incident light and alleviates the threat to device operation caused by

photoelectron generation/interference.

Referring still to step 306 and now to Figure 92H, remaining portions
206a, 206b, and 206¢ of the layer of antireflective coating material are shown
after remaining portions 208a, 208b, and 208c¢ of the layer of photosensitive
material have been removed therefrom.

25

With reference now to step 308, and as shown in Figure 21, the

present embodiment then deposits another intermetal dielectric layer 210

16




tetraet hoxysilane (TEGCS), high density plasnma deposited oxide (HDP), and 5
the like. In one enbodi nent of the present invention, internetal dielectric
|l ayer 210 is subjected to a planarization process. In ond &n¥AtiMight, a
chem cal mechanical polishing (CWP) process is used to performthe

pl anari zation process. Al though such a planarization process is used in on

enmbodi nent, the present | ti i R tdrefd draifleetibedi nent in
10 V\hi&hﬁ"’ierﬁeg%%ﬁg p%ﬁ%bqng%ﬁécbﬁgyééng?g@f?b%%i zed using a nmethod ot her
t han CMP.. Referri.n N . Snanchdiandiddedirgulager 280arsd 2K in one
enbodi(’r?é‘ﬁ’tngﬁnattﬁ’élagr Itslé’ﬁlt(;’ e}xﬁl@%&%%%? a | ayer of photosensitive material 212
15 such as,. for | L OLesictiall suchepqsior edanplee i nt er et al

di el ec‘foﬂ’ilgfls?(gfg?@%.cgﬁgﬁs own In Fai1 gure 2K, Iaé%r oifé@p(gﬂtag)seag’giiti ve
materi al L Sqi OB etiphdidrifyoplasma depombed 0% 13P),raafl ons 212a,
212b, %ﬁ‘dg‘%ﬁ?g@%&@{ PO), Huign ying intermetal diel ectriq(\:]ldi,a er 210. 20
Ref.er r{mg g&! It &5 SinBBARASHABLEH® pFésguk anventien, wgerREtHRIqE ifed by

redgl ons Ha, 212b, and 212c of |ayer of photosensitiyve,material 212, the

present, REI0W faibjéaedto W planatatandp el I oBRSIAPYHE Y uPe 2L, in the
present “enbodi nent, vias 213a and 213b extend th %%h %nt erﬁet al
di el ec@ﬁé&iéaaymmmpabpohédmgr@‘r%?aimgcwrltSi%‘%d STIGE5EC and 206c of

the 25 antireflective coating materjal, —and.through inte -diel ectric
| ayer  patioaties srose ot RO oRshh B SBTILAoH GHg- Ry SR 1t ofl St M
embodiment, the present invention is also well suited to an embodiment in

10 which intermetal dielectric layer 210 is planarized using a method other

than CMP.

Referring still to step 308 and now to Figures 2J and 2K in one
embodiment of the present invention, a layer of photosensitive material 212
15  such as, for example, photoresist is depos-ited above intermetal dielectric
layer 210. As shown in Figure 2K, layer of photosensitive material 212 is
then patterned to form a via mask (see e.g. regions 212a, 212b, and 212¢) for

the underlying intermetal dielectric layer 210.

20 Referring still to step 308 and to Figure 91, using the mask formed by
regions 212a, 212b, and 212c of layer of photosensitive material 212, the
present embodiment forms vias 213a and 213b. As shown in Figure 2L, in
the present embodiment, vias 213a and 213b extend through intermetal
dielectric layer 210, between remaining portions 206a, 206b, and 206¢ of the

o5 antireflective coating material, and through intermetal dielectric layer 204

to metal structures 202a and 202c.

17




Referring still to step 308 and now to Figure 2M renai ning portions of
the internetal dielectric |ayer 210 are shown after remaiRi g”@o {-0ns
212a, 212b, and 212c of the |layer of photosensitive rraterﬂaq] 2 een

- renoved therefrom 5 Referring now to Figures 2N and 20, in one enbodi nent

of the present invention, a Iayer of barrier metal (e.g. Ti/TiN) followed

by a a conductive nateri aI 214 (e. i s deposited above j.nternetal

di el ect ri cRefeayieg XD tanttn A0 a@dd!ﬁ"?i@flﬁﬁﬂe ﬂ%ibremrr%ﬂ% pé’ﬁ%%f’rrent of the
- present 10 invention, the |ayer of conductive material is gorrpr i sed of

t ungsefethe mram@tajrdl@lﬁ@mal%reﬂ%ﬁr? Shewg; P e Rs R enbodi ment ,
the present _invention i sui t d t he S e v us ot her
mat er P& 418bs ppd 2125 9f tl?‘iﬁa&' eg@%%r@@gen WHRCTAL E{i‘é%rgéeé the present
enbodi ment hﬁ vérermves the | ayer of conductive material from
subst EHRPYEY yREUVREFOMher e 15 except within vias 214a and 214b. Referring now

to step 310, and to step 2P, the present enbodinent then recites formng a
plirality of top metal pixels above antireflective coating material 206a,

206b, and ﬁgggl RS NoIACENINAIG? 20, ihhedbballihun®r tfe metal pixel s

have a gap i spose rebetween. More specifically, 1in one
e”b"dbf'&%hr‘?{wémo SR JrLe ek Aetal 16,oP TRAMDND follbeddiynd a deposits a top

met al *'pi Xe ayer 16 (‘conprising of a Ti/Ti NNAl Cu/ TEGS  hardmask) above
i nt er pBtBlctfiehRetfihc21 8Y8E. Blsangobitbll edovedatatdetahdibledrith.
layer 210 and into vias 214a and 214b. In one embodiment of the present .
10 invention, the layer of conductive material is comprised of tungsten.
Although such a material is recited in the present embodiment, the present
invention is also well suited the use of various other materials to fill vias
914a and 214b. As shown in Figure 20, the present embodiment then

removes the layer of conductive material from substantially everywhere

15  except within vias 214a and 214b.

Referring now to step 310, and to step 2P, the present embodiment
then recites forming a plurality of top metal pixels above antireflective
coating material 206a, 206b, and 206¢ wherein adjacent ones of the plurality

9%  of metal pixels have a gap region disposed therebetween. More specifically,
in one embodiment of the present invention, the present embodiment
deposits a top metal pixel layer 216 (comprising of a TYTIN/AICWTEOS
hardmask) above intermetal dielectric layer 210 and filled vias 214a and

214b.

Referring still to step 310 and now to Figures 2@ and 2R in one

embodiment of the present invention, a layer of photosensitive material 218

18




25 Referring still to step 310 and now to Figures 2Q and 2R in one

enbodi nent of the present invention, a |layer of phot osensétgi g@ rr%gri al 218
18 0 9 MAY 2006 such as, for exanple, photoresist is deposiit YallBbe met al

| ayer 216. As shown in Figure 2R, |ayer of photosensitive nmaterial 218 is
then patterned to forma nmask (see e.g. regions 218a and 218b) for netal

| ayer 216. 5 Referri till to st 310 ,and tao Fjgqur 4 aUSA t he k

f or recbusyp as.dg¥ 85@“1??%6{3 Hrefi%tblso‘igﬁoﬁg/tgfl %hovshrgg %aggﬁgﬁf?“\}g n%%]gri al 2?;

- the present . odi pent re exno ' f - | ayer 216
to 5I9( S‘Wﬁ‘f‘é‘il I%Y%Eﬁeiaa?ierﬁ)l V)P Sogoﬁhgzﬁg%%? %E%TSZII% 1&%%?‘:@%,8%@gap )r/egi on

219 is shown fornmed be ' ; h in Fi

10 25, 0 fiTihG TBRUSERE Son R Lo Fad B IS e 2168 and

216b are fornmed above internetal dielectric layer 210 with gap region 219
di sposed above antireflective coating material 206. Mre specifically, in

the. pr esenReﬁg}mgf Sl e sEAP3 16 @ndnto2liFuire 250 ughiey tlixe weaskefoaimeidnigy por ti on
r ec

20 of the anti tive coating material. 15 Referring still to step 308

and noiz\ésgqgnfgggagnaT21gne5fqbﬁ@ﬂ $ephotdibasitivg m2teBmldls, showresditter remai ni ng
portion 18a and 218b of the | ayer of photosensitive material have been
r enov egrHadiabho fematefRetposednmrsionisl oftexpssehugtal erblf to Figure 2U, the

present invention ) )
ultimately form metal pixels 216a and.216b. In Figure 28, a gap region 219
is shown formed between metal pixels 216a and 216b. As shown in Figure
10 28, in the present embodiment, the plurality of metal pixels 216a and 216b
are formed above intermetal dielectric layer 210 with gap region 219
disposed above antireflective coating material 206. More specifically, in the

present embodiment, gap region 219 is formed above remaining portion

206b of the antireflective coating material.

15
Referring still to step 308 and now to Figure 2T, metal pixels 216a and
916b are shown after remaining portions 218a and 218b of the layer of
photosensitive material have been removed therefrom.
20 Referring still to step 310 and now to Figure 2U, the present invention

then deposits a thin composite passivation layer 220 above the structure of
Figure 2T. In one embodiment, composite passivation layer 220 is
comprised, for example, of a nitride (N, nitride/oxide (NO}, or
nitride/oxide/mitride (NON) layer or the like (can be as many as six layers),
95  optimized for reflectance. This together with layer 34 (TEOS and cap) will
form an optical interface and passivation layer on the reflective metal pixel.

In one embodiment, this N, NO, or NON or the like layer will have a total

19




t hen deposits a thin conposite passivation |ayer 220 above the struct
Figure 2T. In one enbodi nent, conposite passi zati on layer 220 is Corr;)lrjirgegf
for exanple, of a nitride (N), nitride/oxide (NO, or U&MAY 2006 ’
ni-tride/oxide/nitride (NON) |ayer or the |ike (can be as nmany as six

| ayers), 25 optim zed for reflectance. This together wth |ayer 34 (TECS

and cap) will forman optical interface and passiyatiop |aye t
r ef | ehidkvessef detwiexelabout H00rand MKW ﬁ@ﬁf"}m?ﬁﬁ- SAM?‘ONé,l 96’fC¥‘NE]\102r [] ﬁe li ke

| ayer will have a total 19 0 9 MAY 2006 thi ckness, of. bet n about
. \ : . 500 and
4, 00Gnaveyidls caared thickinessss anecreciiesh i the §r%‘%‘i’@tt‘mﬂa‘9<‘$1‘ esrbtm%ﬁ?e recited in

the present enbodiment, the present enbodi ment is.well suited to th
of vameserst embedimanbis Hedl S‘Hﬁ‘%ﬁf %%%HSB VTS ‘?st@%é%ﬁe\llﬂleal hi c(lznesgeg.se

I mportantly, the present 5 invention reduce h ' [

i gcgha?ﬁgtmawltﬁaeﬂtﬁra??éﬁ;%;ﬁ%’P’é‘&eé%‘%?e BRPoHREBENEEIERSEY o0 Mot one
the prese enbodi nent L0.N: I b i ni

o6 1HCDBEB TSRUERS Cha RERFRPLE: /R D i bl BRSO 0 P ne dent

light, typically shown 10 by arrows 221, is prevented by portion 206b of
antireflective coating material 206 from passi ng uni npeded t owards

underlyin ' ' _ - . :
g\éﬁ% %Xi%ﬁgﬁééée%ﬁltf)gﬁgfmé 81, dsheeRtRneatabrreolli tlenpreseditces the

:(r)a;fm ssi Ly ¢ Lo whi ch  passes through gap region 219,
%ﬁ2§@1 ent/ g&%oﬁgéﬂ’él gYif§@5ed hboThusmaifidgnpediont 206lvehtlion provi des

a dis y devi d_ ( tion nethod and apparatus which reduces the
penet § atii e @fvd Hedtd@nimAteatll. ilat & doing, incident light, typically shown
10 by arrows 221, is prevented by portion 206b of antireflective coating material
206 from passing unimpeded towards underlying active devices. That is,

the present embodiment reduces the transmission of incident light, which

passes through gap region 219, towards underlying active devices.

15 Thus, the present invention provides a display device formation

method and apparatus which reduces the penetration of incident light into

the backplane.

The foregoing descriptions of specific embodiments of the present

%  invention have 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

95  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

20




t he backpl ane. The foregoing descriptions of specific enboginents of the
present 20 invention have been presented for purposes of G 81 M&Y r2886 on and
description. They are not intended to be exhaustive or to limt the
invention to the precise forns disclosed, and obviously many nodifications
and variations are possible in light of the above teaching. The

enmbodi nrents were chosen and described in ord t be%£ explain the

pri nciopkks inventhen bedefimedbyake pﬁ%l%aBP%‘E‘{q(ﬁé?r‘%Bﬁq th¥n, to t her eby
enable others skilled in the art to best wutilize the invention and various
enbodieqentalents.h various nodifications are suited to the particul ar use
contenplated. It is intended that the scope 20 0 9 MAY 2006 of the

i nvention be defined by the O ainms appended hereto and their equival ents.
21 0 9 MAY 2006 CLAIMS 1. A nethod of formng a light shield for a

m crodi spl ay backpl ane, said nmethod conprising the steps of: a) patterning
a second netal layer to forma plurality of second netal structures; b)
depositing an internetal dielectric |ayer above said plurality of second
nmetal structures followed by planarization;




c) depositing a light absorbing antireflective coating material above said
intermetal dielectric layer to forma light shield such that transm ssion
of incident light towards underlying active devices is reHfcHdy 208gi d step
of depositing said antireflective coating material further conprising the
steps of: cl) depositing a |ayer of said |light absorbing antireflective
coating material above said plurality of second netal structures; c2)
patterning said | ayer of said antireflective coating naterial such that a
plurality of regions of said antir@ilMdddM$ve coating naterial are formed
above said internetal dielectric |layer; and c3) depositing another |ayer of
internmetal dielectric |layer followed by planarization; and d) formng a

plurality of metamghyébs fehnie saicht snield & eaticrdisplapbadglanter i al
wherei n adj acent ones of said plurality of metal pixels have a gap region
di sposed saltnetetdveempr@h Ot MYs 8006 2. The nethod of forming a |ight
shield for a mcrodisplay backplane, as recited in Claim1 wherein said
step d) conpr id@atterngianigceaaptaltayer tg form splyraitty A1 sseeed &eddbve said
antireflective coating material with said gap region di sposed above said
antiref | SERICHECScoat i ng material such that said incident |ight passing

through said go%pdepositing an intermetal dielectric layer above said plurality of
second metal structures followed by planarization;
¢) depositing a light absorbing antireflective coating material above
said intermetal dielectric layer to form a light shield such that
transmission of incident light towards underlying active devices is reduced,
said step of depositing said antireflective coating material further
comprising the steps of:
cl) depositing a layer of said light absorbing antireflective
coating material above said plurality of second metal structures;
c2) patterning said layer of said antireflective coating material
such that a plurality of regions of said antireflective coating material
are formed above said intermetal dielectric layer; and
¢3) depositing another layer of intermetal dielectric layer
followed by planarization;
and
d) forming a plurality of metal pixels above said antireflective
coating material wherein adjacent ones of said plurality of metal pixels

have a gap region disposed therebetween.
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region is prevented by said antireflective coating material from passing
uni npeded towards said underlying active devices. 3. The nmethod of formng
a light shield for a mcrodisplay backplane as recitedpg i wherein
said step c) conprises depositing an organic antireflective co ng
materi al above said internetal dielectric |ayer. 4. The nethod of formng a
light shield for a mcrodi splay backplane as recited in Claim3 wherein
said step c) conprises depositing an organic antireflective coating

mat eri al conpr 2s€He afictbdartiformBARCa diphv shigdd for 4 mierodsplhy diackplanei c | ayer.
5. The nethod_of_fornjng a light shield for a mcrodisplay backplane as
reci ted ias recdednin Clien diwhemin saideteyl) comprissgs depositing an i norganic
antireflective_ coating terial aboye said internetal dielectric |ayer. 6.
The met hod of fosmunsgaid plugity siserdiyegil pixels arﬁssaffiaﬁn%@gl%ﬁﬁaﬁe as

ant 1ot g%@%%l oz G Fatulap Rt el ST AR wORBE i °" ¢
tiref| 68¥1P8 B84 81 ° . .
| ont - shy et GuRiierlf st Bl A Al RSt B Iruh R BT T o

t hrough Feffth [98e08n EW%d%ﬁﬁY‘éﬁ&ti@d&%ﬁgm@f&ﬁalﬁorﬁ paksinal i ty of metal

pi xel s and™towards underlyi ng active device said light shiéld structure
conpri sedyfifnpeded towards said underlying active devices.

3. The method of forming a light shield for a microdisplay backplane
as recited in Claim | wherein said step ¢) comprises depositing an organic

antireflective coating material above said intermetal dielectric layer.

4. The method of forming a light shield for a microdisplay backplane
as recited in Claim 3 wherein said step ¢) comprises depositing an organic
antireflective coating material comprised of organic BARC above said

intermetal dielectric layer.

5. The method of forming a light shield for a microdisplay backplane
as recited in Claim 1 wherein said step ¢} comprises depositing an
inorganic antireflective coating material above said intermetal dielectric

layer.

6. The method of forming a light shield for a microdisplay backplane
as recited in Claim 5 wherein said step ¢) comprises depositing an
inorganic antireflective coating material comprised of TiN or SiON above

said intermetal dielectric layer.
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a light absorbing antireflective coating material, and an internetal
dielectric |ayer disposed between a previous netal |ayer agnd said plurality
of top netal pixels, said antireflective coating materi i dﬂﬂﬁ’pﬁﬁﬁd to
prevent said incident |ight which passes through said gap region from
proceeding directly towards said underlying active devices. 8. The |ight
shield structure for reducing the transm ssion of incident |light through a
gap region | ocated between adjacent ones of a plurality of netal pixels of

Cl aim 7 wherei D Ked dispidy deficecd light sloiatd siguctigd & relutimectbepr i sed of an
organic material. 9. The light shield structure for reducing the

t r ansni ssfamsnmfsion mdiigeident light thrbuglughzap rgapir kegated betwaead bet ween

adj acent ones of a lurality of metal pixels of Claim?7 wherein said

ant i r ef | adidogst ovas Phq plwsalelyi ofl metal povgls iapd dovRrdnundilyagiastivit eri al . 10.

The light shield.strycture for reducing.the transm ssion of incident |ight

t hr ough éileéiéﬁﬁsr%@ad}g t@ﬁ%‘?ﬁ‘éé“ﬁ@&%@ﬁ”&%ﬂ?@e‘?ﬁ ones of a plurality of netal

pi xel s of C ai m. erei.n said tire t t] i is

conpri sed of @rwééﬁtly\%s %ﬂ&g aﬂa_re “ét“ﬁ é%%ﬁ%%glfte&?@t %@Fﬂ@e%]re&{rleduci ng the

transm ssy: Laci ' regi at n
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wher ei n $gj¢h@Al pIid, 8ald #RirePREIiNE coRBRE haAbrikbd8poREd &epre@bniTédidor Si ON.
incident light which passes through said gap region from proceeding directly

towards said underlying active devices.

8. 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 7 wherein said antireflective coating

material is comprised of an organic material.

9. 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 7 wherein said antireflective coating

material is comprised of an inorganic material.

10. 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 9 wherein said antiretlective coating

material is comprised of organic BARC.

11. The light shield structure for reducing the transmission of

incident light through a gap region located between adjacent ones of a
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12. A nmethod of formng a light shield for a display device, said nethod
conprising the steps of: a) patterning a second netal layer . to forma
plurality of second netal structures; b) depositing an iﬁt%rw 2006
dielectric (IMD) |ayer above said plurality of second netal structures
foll owed by planarization; c) depositing a |ight absorbing antireflective
coating material above said internetal dielectric layer to forma |ight
shield such that transm ssion of incident |ight towards underlying active
devi ces ipjuradidpo€dnetabpixdlstOlaitn depbsidinngidaitirclietiivetbathgve coating
material further conprisi ngr.the steps of. ¢ 1) depositing a |ayer of said
antir ef | evatevial coetipysedivédill or SibdVe said plurality of second net al
structures; and c2) patterning said | ayer of said antireflective coating
material such that a plurality of regions of said antireflective coating

terial d ab id int l, i electric | f.ol I db
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above sai i 4 t] terial wherei dj t f id
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gap region di %%rﬁﬁgvaesec%ﬂh%é‘ﬂ&‘l iie[}%fr!tg%hﬁ% ALY DIRESAA dhetglich t hat

said incident T'ight paSsing through said gap regionis prevented by said
antirefl egtucwgesoating material from passing uni npeded towards said
under | yi ng active devices.
b) depositing an intermetal dielectric (IMD) layer above said plurality
of second metal structures followed by planarization;
¢) depositing a light absorbing antireflective coating material above
said intermetal dielectric layer to form a light shield such that
transmission of incident light towards underlying active devices is reduced,
said step of depositing said antireflective coating material further
comprising the steps of:
c1) depositing a layer of said antireflective coating material
above said plurality of second metal structures; and
c2) patterning said layer of said antireflective coating material
such that a plurality of regions of said antireflective coating material
are formed above said intermetal dielectric layer followed by another
planarized IMD layer; and
d) forming a plurality of metal pixels above said antireflective
coating material wherein adjacent ones of said plurality of metal pixels
have a gap region disposed therebetween, said gap region disposed above
said antireflective coating material such that said incident light passing

through said gap region is prevented by said antireflective coating material

from passing unimpeded towards said underlying active devices.

25




25 0 9 MAY 2006 13. The nmethod of formng a light shield for a display
device as recited in Caiml2 wherein said step c) conprises, depgsiting an
organic antireflective coating material above said int el ety 3@0 l ectric
| ayer. 14. The nmethod of formng a |light shield for a display device as
recited in Claim13 wherein said step c) conprises depositing an organic
antireflective coating material conprised of organi c BARC above said
internetal dielectric layer. 15. The method of formng a light shield for a
di spl ay devi celasThe enithed oif foiGhmigna lightwieeld forsaildpktyeteape asnpri ses
depositing an inorganic antireflective coating material above said
i nt er net abcidkdieciain 12 aykereinsiid siep eleeaivarises depafiltigg aniargdticshiel d for a
di splay device as recited i n.agl %i m 15. wherei n f%‘? st.eq Cc) conprises
deposi t i MGUERIeHBGERAtNg BRISTFEADOYESHK! LeiTrg! HI IS a¥pri sed of Ti N
or SiON above said internetal dielectric |ayer. 26
14. The method of forming a light shield for a display device as
recited in Claim 13 wherein said step ¢) comprises depositing an organic
antireflective coating material comprised of organic BARC above said

intermetal dielectric layer.

15. The method of forming a light shield for a display device as
recited in Claim 12 wherein said step c¢) comprises depositing an inorganic

antireflective coating material above said intermetal dielectric layer.

16. The method of forming a light shield for a display device as
recited in Claim 15 wherein said step ¢) comprises depositing an inorganic
antireflective coating material comprised of TiN or SiON above said

intermetal dielectric layer.
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