METHOD AND APPARATUS FOR BLOCKI NG LI GHT TO PERI PHERAL
WO 2{5{)%&? JRY OF AN | MAGER DEVI CE FI ELD OF THE IpbtW&ENEh (N 45805
001] The present invention relates generally to

integrated circuits having i mager devi ces forned

t hereon, and the nethods of naking said integrated
METHQD AND tALP /SREKGREINDBDO CRHNG NQHE\BTIIO\PEEMERJSE IGIRCUITRY OF

state inmager dies, rrager di e,
typically containt%&ﬁ@@&é@ cells in a pixel
cell array on a single chip. Pixel ceIIs convert

radi ant energy i NF@RLAHOETEHE INCBNTEDIgnal that can then
b e stored and recall ed by an el ectrical device such

cas, for exanple, a processor. The electrical signals
[0001] Tﬂlh@resamtanmrmpedelﬁfﬁslg@@raﬂlaé@mt%atp@ chiousts lhewing ipgragevices

rormed it ncE P Ee AEPANT h E o 0L 157 °

processing steps thereof, and detail ed descriptions of
the functi ons BXCREROUND OYOSBIEVENTEON an i nagi ng
circuit are described, for exanple, in U S Patent
[0002] SNH& stafd hiHeOd6s, shch3bG. @IS 1ﬁma§61Qh§ qucaﬁly&%@ta@éﬁmusands of pixel
204, 524; 6, 333, 205 each of ei ng assigned to
cells in wn@b@ﬂhmm sogle phip. Pmﬁbceéis §@m@§taﬁ@§n@mwdht0&n elgsrical

I n { e
s BB RRA P AL ARRIRRTEL S bepatce
processdil aglé&lﬁcﬁicahmgﬁa‘ly&lat ar@ statedimdyelgy @tatbdeo podute dlimaghen, for
integrated circuit, I uddejs a die 12 having an i mager
exampley @ PPERUIST SHE ISP fdiaas |l ustrated and for
exenpl ary di scussi ons, the i mager device is a CMOS

[0003] E;(%H'{pﬁﬁ%' eMA8embFRY @frcﬂt‘é‘ Vﬁrﬁ@esﬁng §t§p SthBleY L lang Bkthiléd d@¥riptions of

conprises a plurality of pixel cel I s arrange
the ﬁmcl:mnaoﬁosraa@es EMMH elgmentyio€an mhaging cireny azgdeseidhesl, foriesample, in

s palfp{Sos, A0 Ta G ERE B Ibteo B0 pdfi o L I8 Aot

which baing abdignddl 8 dlficERl TRhfflogatit. Clie\ @Rl @S SEéaQﬁtdf e fy&rgomg
out put by respective colum select Iines. Aplurality

patents @b hetshiy dreorRaptadhy Fefpreacednéheir @ireféd for the entire
pi xel cell array 14. The row lines are selectively

[0004] FEL 4 Ylglgﬁgteis D BRREYENESn BYa & ﬁﬁcQ{al Ml%grajted BrofSRONIR iht@grated
fow address eco and the colum select lines are

circuit is@hdssta diell ¥ hadhg mtmger dlemcﬂmanluded thereoncds iHustrated and for

exemplag'gj fgis\ég%gq%g,ctg% é‘(?l&g%? ldquye 1(éi ra (ﬁ\?{)S devwe %e sl'Bg rﬁ'fc’lggetr %e‘%gel k‘ Hgs a pixel

cell array 14 that comprises a plurality of pixel cells arranged in a predetermined number of

columns and rows. The pixel cells of each row in the pixel cell array 14 are all turned on at the
same time by a row select line, and the pixel cells of each column are selectively output by
respective column select lines. A plurality of row and column lines are provided for the entire
pixel cell array 14. The row lines are selectively activated in sequence by a row driver 1 in
response to row address decoder 2 and the column select lines are selectively activated in
sequence for each row activation by a column driver 3 in response to column address decoder 4.
The imager device 8 is operated by the control ¢ircuit 5, which controls address decoders 2, 4 for

selecting the appropriate row and column lines for pixel cell readout, and row and column driver
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The imager device 8 is operated by the control circuit

5, which controls address decoders 2, 4 for selecting
woheo7aepr7opri ate row and colum |ines for pixePCtaISE006/045805

readout, and row and columm drivercircuitry 1, 3 to

P I [ e [ Si St of t
circuiBPP!Ho gg;nrv, Bt qoiaesio @:hgsﬁmf%ﬁbggﬁﬁ% sleotov and colunm
lines. out put signals typi cal l'y include a pixel reset signal
Vrst taken froma charge storage node when it is reset
d a pi mage signal_ VSi g, which is taken fromthe
00051 306 piigbcalbRmp iR s el ey Wl Sy signal Vi nion  chars

st BR800 S O A o

after charges générﬁ&d&@tan&:hlamrb itdech<ferref, to W widep The 0GL Gnd@ Vg, signals are
dlfferen si.gnal, (Vrst - VS|$1e for_ each pixel cell,
read by, A suple apf beld gireuit én%ﬁi@@mtra@ dpydj differeatialragiplifier 7, which

pocud AT Bl LS 6L pTFt MRk el SR i o
radlant:bngrgyl impthgiiggmethe (hxfet afllerithe slg&alt differchedis ltdd}gﬁibdl Bmﬁmalog-to—
0CesSor 1.to. f nd out ut a Ital, 1 nage.
digital SR RE %, T %dla@&re@ aldifterprge 19 they ?FéigtP ﬁﬁ@’@ﬁg?ﬂér\?%séms“ to form
a
wd ufRAIRGI ol elda i, LSRR HOBBPUE 02 Lponcs
may albbe inatudet et ®dingie dae b2 torfatm the iofeg@iedsircTitd Oion thegmatpedents may

i A S R R RS S B o

image Bafturd @hd/bt icﬂdct‘i&x appBESRAS indRITES, 38t nRQnHRHAb, s‘i‘:hgiﬂs %Luneras,
assi stants ( PDAs scanners, facsimle machi nes,

personglaligiéal gssist camnerse fassigyleanackipeadnd cupicts t he

pi xel cell array 14 during inmage capture al so strikes

[0006] 'gggia?ﬁ{nig@%ﬁkte& 'tiv%fﬂg 1h¥ Pﬁ:fel &Jﬁearf gﬁ 4 dur) gge <,8 gt&? algo strikes

ere wt roper 1 nmage c r ex
the peri;mdfaa nﬂrmnm;eo@jne amwgemi ds‘tlcet & ewtittecani 1ntret;tb1terw1,th proder, 1mage capture
F a}g tors and c pacl gs not shown), of the rq
or GX*H?I? pdignt egerey gapld sirikeghe @ﬁéﬂ“@g i€ t@ﬂl@lﬁ%ﬁi ar@&ap@q*@é%(not

shownP of {HERGR dH'iféicle %@&fdeﬂslz 4t érﬁld’é%toﬁf‘gta? %HJePcla § '1{11%%& ?ro@essor 11,
nd/ or the col’'um driver he Pperi1 ph era cir

tnmngtap@pmoﬂ girgdn ehd/esthecalsinsirves]. Thppariptherad ciraitty tbtphlmily

are sce noi se wh

hat,
comprig BB cAiBNerRBgRHE ERbheteinefoy B SR oEl 5 1B5R Sogn
exposell maagﬁyﬁgtanfoaﬁtts of rlii elsg g OTMEBAAIBEH !%Qmagb @Rifhdt€ 3ndH a6 column-

degradi ng i_mager devi ce performance.
banding,sigpcanty Jegradiag @ﬂ&efée‘d@%li’qf@ﬂaweneed for a solid
state i mager device that has elimnated or reduced the

o1 4t B ARG B NS IS o v
or reduaerbiba lamoﬁntmﬁ irsBarit reneﬂgy sirilcagehe pdrq)hbﬁadmmuy of thetntneger device,

thereb}L &%96%&%5 %lel atn}/dunt of noise in the image, and leading to better image quality.
BRIEF SUMMARY OF THE INVENTION

[0008] Exemplary embodiments of the present‘ invention provide integrated circuits having solid
state imager devices formed thereon, with a light blocking material la;yef formed over peripheral

circuitry associated with the imager devices, to eliminate or reduce the amount of radiant energy
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BRI EF SUMVARY OF THE | NVENTI ON [ 0008] Exenpl ary
enbodi nents of the present invention provide

wonvegesat7ed circuits having solid state i nmager PAEAISZ®S/045805
fornmed thereon, with a light blocking material |ayer

seind ST Y BB 5 e RS 05L B g Bt

such intéghtadtir@ier gystri king the peripheral circuitry. The
present invention also relates to the nmethods of

maki ng such integrated circuits. BRI EF DESCRI PTI ON OF
THE DRAW NGSBYE @@FRWE%W@@%P&A\UB& Peatures and

advant ages of the invention will be nore cleally
[0009] \Nﬁg gﬁ&eg&g?%l{?ﬂgéagﬁ% %.lﬁi zlrdg s%ﬂlﬁ'l \ee%gglg 2’212"9 hio?@ clearly

understﬂ)bd\ﬂdﬁgﬁlelfmlkwhng ﬁetaﬂ@tﬁh@c}nﬁio@, wlhch llsl pretided Wsth aefefencdxto the
di ag ra‘{n of a,conventional integrated circuit having an
accompapyiNg drakipes i Whish11] FIG 2 illustrates a bl ock
di agram of an integrated circuit constructed in
accordance wth an exenpl ary enbodi nent of the . i
[0010] FHyhillusimatey Dplegy dipgtam of & qopyeitiopsldategrated cirpyit having an imager
cross-sectional viewof the FIG 2 integrated circuit;
10013] FIGS. 4-6 illustrate partial cross-sectional
views of an exenplary nmethod of fabricating the FIG 2
[ C 0 I
[0011] gf(;’r gﬁtsgggssés 51&@% {113 Al Jtcé]a eug\tlegatea rILLIll (Z&glr 2\5&%1 f accord{ance with
an exe@Psy enbédithehtvfaiciavedione Wi th a second exenpl ary
enbodi nent of the invention; [0015] FIG 8 illustrates
a partial cross-sectional view of an integrated
[0012] FIGCilkus@RBSE patGiletoss Bedivaaindan 6 £theiFl@. Rinkdprated circuit;
exenpl ary enbodi nent of the invention; [0016] FIG 9
illustrates a bl ock diagramof an i ntegrated circuit
[0013] m}stzr-a ¢lRetateDartial SrosRGRE Somil biwd of At Etdin ;ﬁa&gl’ﬂﬂtﬁdd/of fabricating
nbodi nent of ‘the invention; [0017] FIG
theFIGIZI geeraederaaith| ock di agram of an integrated circuit
constructed in accordance with a fifth exenplary
enbodi ment of the invention; [0018] FIG 11
[0014] FIGUBillugtrass apmaltqr@ﬂs-swﬁshg@@ of aniategyated pipuitpqnstructed in

accordancte%%ha}{ gecoﬁ& er:)?etrjﬂptlar? %&%Bﬁﬁife%? 9f thg invention;

device,

[0015] FIG. 8 illustrates a partial cross-sectional view of an integrated circuit constructed in

accordance with a third exemplary embodiment of the invention;

[0016] FIG. 9 illustrates a block diagram of an integrated circuit constructed in accordance with

a fourth exemplary embodiment of the invention;

[0017] FIG. 10 illustrates a block diagram of an integrated circuit constructed in accordance with

a fifth exemplary embodiment of the invention;

[0018] FIG. 11 illustrates a partial cross-sectional view of an integrated circuit constructed in

accordance with a sixth exemplary embodiment of the invention; and
3



accordance with a sixth exenplary enbodi nent of the

i nvention; and[0019] FIG 12 is a bl ock diagramof a
wonro@ssol system i ncorporating the FIG 2 integralseme6/045805

circuit in accordance with an exenpl ary enbodi nent of

' DETAI LED DESCRI PTI OF THE I.ON
(00191 (36 b 5 PP R P GOR I QORI She 1O, 2 intograted

mrcultrl&B&ro%%e wnraﬁ@ﬁelhﬂ g%%ﬁﬁﬂéﬁ%f‘bﬂe@&ve%ﬁﬂ“ ngs, which
form a part her eof way of stration

specific enbodlnents in which the invention may be

i ced.
Curti ci ent Doy Ay BPSCRRPEORFOR SEEAVESTION he art

t r i 0 under .
G R A R T .
which $érirlg batt Adreof Adisbak ,byémx? o@ ilastraficpdpecifia l&ﬁtb‘édﬂiﬁaﬁtﬁﬁ Wthh the

made wi t hout departin romthe spirit and scope

inventionangy kesprpgticed &hese s 0¢ﬁ@nﬁr%¢@§%b%lﬁnéﬂffme@é é@t@l wgenable
t
those s?c%l\flegf]i? glgef‘]e&{ 11 35?90&(:@ t}%)iﬁ&% 191%%%‘: el? g?@%?g@%&éodoc{mat other
embodimentt ethytbe utitiadd, asd thhostiubtuked) Iogioala met dstegtnbe& chah@egmdy b8 made
is kngwn in t{Bhe art, with the excePtl on of ste

withowi depacting frpip the shift frlwg%?n? of theprespnh Iy prfign. %@zqqrmm of
prose g Uk s Sl b SRR Rl B iy e

sequerse of stops is siot limged mhatrssﬁ,ﬂ%th bere{nS@d)mayr be changed as is known in the
i con-Qn-s hire (SOS) technol ogy,. doped and
ast, wifl i SEPP RO PR C ey Besr oy e (OB tt o i con

supported by a base sem conductor foundation, and

0021 PR S e B LS b eSS 4 S ppgtor-based
matenhlrlnélﬁ&nﬁ Q licgl\i\" ﬂ%oﬁ%ﬁh&t@a&b%Om&%ﬂﬁ&ﬂ%ﬂ a@ﬁﬁ?@&S@Sﬁ R&hnology,

may have been utilized orn1reg|ons or juncti ons in
doped end oudaped h@nhas@cwmepw@m dayers oftstligon guppohed by a base

semlc(gﬁu?tglb ﬁouegétbo r%ﬂ(%h%x gﬁﬁn&ogciuect‘s%gs C o d u %uﬁflerﬂl%reéj wrlll%n reierence is

made 9 d ‘Iveddér; Tetigra BhATBUbSakd™GR thedOH bwinig|dad@iption, previous process steps
si |l icon-on- sapphl re, germanium or gallium arsenide,

may heyte bseh Btilizsd P dOHHPEIONF OTPEI fEoT woﬁrz] ayp¥ntiggngpctor structure

or founcﬂ'n{)ﬁl uf flditiod, ﬁ{ e&eidoRdbtdss %E&'%uﬁ[ gf[ﬁ%ﬁtba%?‘l' butBlild be based on
contai ning a photosensor an evices for

siliconsgenmenitiing gilicawtoaritsubit@t glicanrdmesapphied, getmantarh, aigghimin arsenide, or
and providin i xel cell output. For purposes of

other semicaadpcips At nglérti ons of representative pixel cells

are ill ustrated in the figures and description herein
and, typi.c fabrication of all ger pjixel cells
[0022] { Theerm rﬂ@"g Ye&gys {4 aplc'meoea@eﬁﬁwgﬁ Sondgiguey phqtogensor and

other @v{Bel Mr cgﬁéé?in?é‘rad@nf SRR TR 0a1 SBRAShIBRRRY pikbBiell

output. For purposes of illustration, portions of representative pixel cells are illustrated in the
figures and description herein and, typically, fabrication of all imager pixel cells in an imager.
array will proceed simultaneously in a similar fashion. Although exemplary embodiments of the
invention are discussed below in relation to a CMOS imager device, the invention is not S0

limited, and is applicable to any solid state imagers having an array of imaging pixel cells



i nvention are discussed belowin relation to a CMOS

i mger device, the invention is not so limted, and is
wappl7ieattie to any solid state i nagers havi ng BATAIS2@YG/045805

of imaging pixel cells.[0023] The term "opaque

O LA T Ot AL PR
e BRI LR SRRt LSRRGl Sty

ref erence nunbers designate like elenents, FIG 2

i st L BN j . Ci Gt
o 4 30630 IR Rt Rt LI A L1,
FIG. 7 iftuétriltds@i.enfbodimndnt ofhd infeghdi€d cizbuitl D0 sbnsttuetsd il accordance with an
embodiBeRER! IBhnAOHice. SPScHG: F g ueis db TREH AL trgal0h heving o
. ) or e >
MO8y Sl A findd B0 8C TP R LB c
array I@Naﬁtb?&ﬂﬁéral%dommirmﬂﬁydéﬁ dﬂiemg]hdes a tawndningerdn €, column driver
control circuit 150, anal og-to-djgital .converter 190,.. .
130, rew Hgpasicn i, RelvaDer 1304 ing choig) i opi 13 peldiagatieital
251; . t j d
conve 561 8 o RGBS M Bt St oot
| ayer 124 fornmed over the peripheral circuitry 122.
T ter ' S
o RGP, LR 4 AR 03P BE A QU ER) BT e
124 fol@2ad anet the peiphard] Sirauitey 1218 Theahatéel hayen1Peisiconpled to a first frame
4 around the pixel cell array 145.. T illustrated fi.r
116 thahtpriag 8 BRADFICHARIUN %,Peﬁalﬁ%lfgc?lw ﬁgaa%_ R ReceRddrepyrd 18 that forms
a peri @@P%}Jﬁd BBl Bell SrrdyOr43e AW fdiRted PR ahdBIcBhd Bamkl1€16, 118 are
irst frame 116. The ‘'material |ayer 124 protects the
formep enéhpthatrthe second Gipme yt 18 iformeshwithip iapgtimgter gfithgriirst frame 116. The

PGS R B Rt S ey S e

alloWihE Aok gnt RAEES telstfik & thepixeg belCatdy 1600 inabtiaplayteldd mgy reduce
the transistors and capacitors (not shown),

of the
noise guningniselcshpesdewithy ryptoping the Fppviiera pnd papatitqrs (nof shown) of the

. fr . I
various LA B Rl IREPTH S oRoncih. PRI layr 12¢
could ibs €druckid Rg anyostibstantiallyi spatjecimbierialainckging] e noh binded &, smegative
[0026] FIG 3 illustrates a .partial cross sectional
photofgsisty of the FIG 2 integrated circuit 100. As
illustrated, the integrated circuit 100 has a

substantially opaque materi al | aye 4 f.ornmed over,
[0026}; Bl 3 Hpgiratss 2Ipagal €1t soptiar vie At t{sﬁé@ Aiiategigfrdgricuit 100. As
i gy Lt | L friattfal Yydr224 formed
oo AL 0 S RUSY Bl S o et over
the pepiphereksircaitry 122ethatl freventstradiantenengg oot stoking the praigberal circuitry
122, ééqﬁ%&aﬁg@ﬂégwgqu Flﬁg,lfsg p%lggiﬁ]lg Iré‘a%but';)lrc%ess?’ an%l tRS elimination or

reduction of image artifacts such as column banding. FIG. 3 also illustrates a partial cross

sectional view of the pixel cell array 145 having an array of microlenses 141, which direct
radiant energy onto respective photoreactive areas 147 formed in an epitaxial layer 121 on the

die 125. The illustrated microlenses 141 are formed over a planaﬁzaﬁon layer 191, which is



sectional view of the pixel cell array 145 having an
array of mcrolenses 141, which direct radi ant energy

wonvw/meegpect i ve phot oreactive areas 147 for me#CTUS206/045805
epi taxial layer 121 on the die 125. The il ust rat ed

crol en 141 d over .a zat| I er
forme 563 SRR PR 0T B R Rl oA e
layersqtzbgrlzgpnmggtllz@aal dielectric and el ect rode rrat erl al

ayérs 120a, 120b, 120c, 12Qd. [0027] Color filter

arrays (e.g., color filter array 117) aretyplcally
I I :

[0027] G518 ﬁg%%gggé 3 églnog fflt%yar&ﬁl @) arqugsshgﬁ]% lgglgg]ycgﬁégﬁys (.2
pixel delirgeny 14h) Kbhllcwrradawwndgytvmm ppaﬂtlmlai wavetalgtir tang® which

reach the pixel cells. color filter
corresgpRdsya ADARICHE oqlpY, fasreach W%SPD‘&?&@{% HaveaEmit Galopfiltey Gy include
ﬂuers%ﬁa%aﬁwv&%r%gfgs po%ll? gése&étga%g h AL BSlorsQEd, BHREHr ggémmq) to

create cor or gréen pix
create@etrespondiag rat, bhwe, agdrem Iﬁxéltce]ds axr asta)ylmr ablbnﬁltmmmjye alfdvh s

of Jight associated th.the colors , T8
wavelghgihs S agh SR P P SR GRS HHE JEL 1R CM) to oreat
Eg&ﬁ an2RAgtR] bewRiowehixCikdelis. [0028] The FIG 3
SRt erT a fay%r 154 1s coul|)o(I ed to first and second
frames 116, 118, which are forned as nmesas over the

[oozsjf’fa ¥ gjﬁat%ft hagxlegz&@louplé% ﬂrh a&a%&he% £ 16,8118, which are

over the periph er circuitry
formed 2@ metdsarvebthe alananidanign iea!elr B9t ‘Bhredilgyfrated mgaternidd dayeh&24 is formed

only o RS e 1D e P BB roteses
141. Aﬁﬁéu@ﬁllﬁéf'&m@ a8 beih 8 SR roﬁ&theléalne &E't@nﬂﬂ £ Gal, ﬂl@ﬁéﬁkatlon layer
nd first and Second franes are not

191) a|s|t1nﬁ mefmolms arper 141 tbsmmblayﬁb@&mﬁdrﬁ@st aampce@@ frampe 116, 118 are

not 111181 f%q?g %8&4%% erﬁ%tdg‘x %{dsbeo ogxg&g r* @%ﬁﬁ layers of the

ISCUSS

integraied peétit 100, W Surtifer &SCIESGQQ&]IO\FW% respebt tb |F|IGSI6-81 e an
exenpl ary met hod of fabricati ng the FIG 2 integrated
circuit 100. As illustrated in FIG 4 an internediate

[0029]1SETIGSS ULE ifudiidaan Hehiplies nichieddfEablitatifpme POG.Mintegrated circuit 100.
epitaxial layer 121 forned thereon., Photoreactive

As illygiaied in FIG. g;fh%\l igtsrmpiae siructnmed0s ipludosthe die F25 hewring a9 cpitaxial
layer f‘%ﬁsﬁﬁh@&{ QRN Fﬁotgggctg%'a}%é flﬂb aﬁ@%f&{\?gé&iﬁucu}%‘f 122 are formed in

anarlza 1 on ormed o
assocmud)ﬁ with dter@ﬁamﬂ?laymd%t fibe plaasrératieh lalyay@rlss ﬂdiﬁmd 0%@0be color

Sler agiay {14 GiNGh Ml PRATD L e 70 130 400K i g forel Sver the
epltaxpﬁ ﬁaggp ?ﬁ],alAl&bﬁ guotal%%ctweedrédsl 145 taﬁ@fa@r@bh@n%l Bisl iy 122 are

hin and over the epitaxial ayer
illustrated pebmng &brmed whthi and avet the epﬂ:nmldawr &Eﬂd rwpcctlvntye thisig only

exemlglgryba%d lnlo{n mtcenggd ori)eqm)ﬁtmg Yi any way.

[0030] Precursor blocks 141a are patterned over the planarization layer 191. The precursor
blocks 141a could be any material of sufficient thickness suitable for direct lithographic
patterning (e.g., generally photoresist or specifically the material typically used in the forthation

of microlenses (e.g., microlens array 141 of FIG. 3). For example, the precursor blocks 141a
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[ 0030] Precursor blocks 14l1a are patterned over the

pl anari zation |l ayer 191. The precursor blocks 14la
woamtheb1any mat eri al of sufficient thicknessPeuiuSawbe45805

for direct lithographic patterning (e.g., generally

s LB Al A Pt P s
i . I : .
58 OO i, B gy i B s  temos

resin ssell &cdregpoky osvirt; aghgtosensitive gelatt;iong radiation curable resin such as
ol ynet hyl met hacryl at e, pol ycar,bonat e ol yol efin,
acryla Qe Pt R BRE SE1A ShECY Y GeopieaRdcTyate
pol yi m de; a thernoset resin such as an epoxy resin; a
phot osensitiv elatin; or a radjation_ curaple resi

[0031] Shheprepyrses lﬂcg% Harpat geecralfriaed to 1oradhafist ard-sprendd nes 116, 118
- ey 1; |

B e

subseduktityeflan reoessen s fdisamsed BelGw withSefpeciro FIG! £ TRY precusor blocks

be selectively treated with UV_|Light such they ar
141a that gxe RatSEEHOVEN ti@ep OtQIFRLHS FERRE 1423!1@&&@5%&@@&?@@& a mask 155
' d below with respect to FIG 5. The precursor
{ .
from g%mégMa that are patterned over the photoreactive

areas 147 are selectively protected by a mask 155 from

t | Ny
o 16, PV S e R0ARLr LG sl e i huprggiate
photorpiutive memas il # V,and motiscale@Ayitlad W light aterrefidveet] tnifoim bivatrayodft
are r ol egﬁes 141

microlRaa A be ApHEROFEPLTTLarT [E3ad fEnP P i i megige sructure
100a. | M RGETESH ﬁ%%ﬁ&éd%ﬁie@ecge?%ﬁidﬁs ¥Rt riaeridl $ayRE %ﬁagﬁ%., over the

over selected portions of ‘the material |ayer o
pixel qell.agray 14§)kover whighi themaisdhl layer 3¢ (HIES P) tswef degiried hUivhleght is

. terial layer 124 ((Fl G {S.not. i.red. i .
ot g T R gt /b prgbsF BRGEey iorsdf et ross
links, kitEbdee@Rs ins6lubleab aideddisger.exposed to |ight cross Iinks,

and becones insoluble to a devel oper. [0033] FIG 6

illustrates the renoval of the nask, and subsequent

[0033] S0 8 Wilestiafes ftEreindl A loMBRInMsR, Sid'subiddtiént ERFRufddrGhe Dlermediate
"to a devel oper (not shown). The devel oper attacks the

structyse 1 09ddGo$) toRalcpelopas (eafissawn)p Ahe deyedppes piteqks thapartéons of the
st EARTERS 5 ke bl DB S5l gy vt o

portioh bAthe\Whstopestst il DAUS(FYG 15) Al klay pesvissly profesly cressdinked @sains as
material layer 124. [0034] Creating the first and
materidblayefd 2y anes 116, 118 allows for a thinner portion
124p of the material layer 124 to be fornmed in these
areas; the thinner portion 124p of the material, | a;isr
[0034] 1Cugating the first and second frames 116, 118 allows for a thinner portion 124p of the
material layer 124 to be formed in these areas; the thinner portion 124p of the material layer 124
tequires less exposure to UV light for proper cross linking than a middle portion 124m that is
located between the first and second frames 116, 118. For example, the thinner portions 124p of
the material layer 124 may have a thickness of about 0.5 pm and the middle portion 124m of the
material layer 124 may have a thickness of about 1 pm or more. During the treatment of the

photoresist 124a (FIG. 5), the thinner portions 124p may require an exposure of about 200 mJ to
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requires | ess exposure to W/ light for proper cross
linking than a m ddle portion 124mthat is |ocated

woetvmesr7ihe first and second frames 116, 118. PEDMUS2006/045805
exanpl e, the thinner portions 124p of the materi al

proverty arulicihy pUpomsih e e Sapartbetiftnarh do Al bpigs 124m

may r@qu'ir@'aﬁ %ﬁ}t?o%ﬁreqff #BBRU60d n{m’ﬁ)gféroqéi* ss RekinBd Anh&ﬁosure of 1600 mJ

treat men f the photoresi (FIG 75
wouldt signifientlp oeduce the prodystiomthroughpitrod ﬂmexmﬁlus tod, anfl inzdense the

t opr o Cross link th hot oresi st 124
devied g I 831 1 Bichie BEHER GHLERTITS G HPOUIFG B Rtes Fingly.  hish
expostiYike %H béifd 3Ad 9 RO AR 1R @P&traéﬁ%@t gad cfa%e ﬂ{&&%ﬁst residue
cross |inking. An exposure of
issuessi thei activeartdyyareewbich cathecgativdy uupa@hﬂlemerfgghme obthetimager.
exposure tool, and increase the device cost. It can
also lead to naterial out gassi ng and exposure too
[0035] dlarmd digion Rhe ikdt ynd sechindyframzpbidy il B8 priekent dhvelomro filoch dtkaking the

i SRS 240961 - SR158 g, i

propeiw bfols &ﬁféd"\‘:@&ﬂ& 1i¥&aY ¥e I0¥RRAEN it IR nRi@Ak YorRNCR 48] ddeth the possibility
mager. [0035] In addition, the first and second

that tlfeﬂé‘mhghmm&f nmmnmm@nﬁomwﬁp@ms of thermbataresistil ddp (HE. 5) deep

enouggkggelﬁ rt | 8& 1%211;5(4}3 g% gf‘;%orteot e%&?&ﬂ%%ﬁf&%};\%@ G §/H6 118 act as

barriefs t0 S§bse e Prodedbusindelsreldperd. Folbhg althe oy diefabé etthe material
ortion 124m due to the possibility that the UV |ight

layer dhe {harmet partiens kdtprad phesmateral dayep 434 gyeriigefirst and second
h
frame?tfg%qu?%%ere{x &geﬁ?%%ﬁfafﬁer ef or%eg&h%?%lgy(g g]'gc?hlgh quality

materfat Biyers] 2416an bé I@nredtto Blocb Hpliti fams striinguths peyiphatal circuitry 122.
processes using a developer. As long as the top
surface of the material |ayer 124 and the thinner
[0036]PAlthduph Shel P 6ahatetid l:n_sat €24 ldescaiped asl2inpvethidkhessfof 0Stpm at
and second franmes 116, 118 argéexposed t suffl ent

thmneavma@%&%p fghe meterial layer 1g4 apd d m panidgley finy pfthe
materﬁ?fa?iﬂ Bla, t"i'é’t%t A3 b@ SR dnd QIa | PSlke)J hst tlier tlgﬁiher portions

ing the peripheral circditry
124p ¢duid bé Geater tha er lead thlalag)érum,mdrﬂs mslslmdmn nh ewildh simlarly be

gncatf e RS 9 o AP o Lt 8P Sy Bl bl dose of

the plféfor&s'i‘s? 1084 @1Gas) t'o?-U’V-‘ lightZbuld Be %r@at&%aﬂ dttlesadiech 100 1BE depending
|mt|ng|n any . or exa thethlnner portlons

upon the desired dhigkusss gf @amtertah k@brerolr24| 284 dts CKRASUTY, JNFHHYItANd
the niddle portion 124mcould sinilarly be greater

than or less than 1 nmm dependi ng upon the
[0037]alb shouddibé neted Blatralltlmugly therfirsteand seaond faie 166, 1R re illustrated as

v B R T o B R A 8 et o

limitihd) RdsRe&EpIe] the Miest A S¢coad fh¥esoul®@HavdntubdtantRXp eemi-€lliptical,
sensitivit
substantially senn—cu)éular or substantially trapezoidal shape (if desired), depending on the area

of the pixel cell array 145 and that of the peripheral circuitry 122.



[0037] It should be noted that although the first and

second frames 116, 118 are illustrated as having a
weubwoastial |y rectangul ar shape in the cross- BeTuisema45805

illustration, it is not intended to be limting. For

[oossli%g%ﬁélﬁota%eeﬁtéiﬁw P FreRERB0T L ARER s JHE v UV, o
d1scus§&mb'o% Kxﬁlﬂ'r@di)ect% j3:¢ bﬁﬁmﬁﬁoaﬂl Md ok pRERicd 2 bé Hmmeng( iHor
desired endi n area of the pixel cell

examrac,rtbq/pmmssq Odch ad l?o(fI@h‘B tb@raremﬁétﬁmed& pigafietthg first and second
ramed 75,2635, 0P R e QP 0t Mo AL 6.

patteridday o 1hB afre BEGilcrélendel &1 (RIGI 6), ophithaiahe fiknahd@ktond frames
intended to be Iimting. For exanple, the Pr ecur sor

116, 16B ¢l 61 arpdormradc haye a semi-cnenlapgiapefeddFigol Dr eat e t he
first and second franmes 116, 118 (FIG 6) could be
reflowed along with the precursor blocks 14l1a (FI G 4)
[0039] g4 shasmdhBthebe moted thhtthe ﬁrsayn@ecmifr@n@wﬁés 1 1&eedmothe formed of

e so2b e o B R om0 245 R HeFRTRR B o s 11
118 c&ﬁd Be forfried of 4 positivd8r3IBkatlvle rési waterfalifok BRY ofber mateeiel.
that the first and second franmes 116, 118 need not be
formed of the sanme material as the array of

[0040] NFieT. 9lignst@tes %%&ﬁlaf%s@é@ﬁ@ﬂa@ vieW T shiifitsirara¢irs6ie 006lconstructed in
frames 116, 118 could be fornmed of a positive or

accordaagawuth@ sp@mdgmbndn@nt af the invealign ipevriueh st end speond frames 216,

FIG 7 stt.ates
218 a1{; as%espsn? oi refgia @ﬁ%ﬁsgnaé?rﬁgccﬁﬁgaﬁ&g@w 218 are
formed (E)S'Qﬁ@kﬁﬂhﬁ a\bbloh ﬁﬁeﬁﬁﬁ@l’jﬂecﬁl’d@ﬁ thyeme aid fokminyerdnohi@rih itlgaprecursor
in which first and second franes 216, 218 are forn'g% 218, The

layer, fherehyseigative carrespPrBing mesas thaf foryy, th first apg seqopd fames,
panafERAR L] S 25 Bl PUTIp I B 0
planatizatiop dser i $lois fd)rayedrwltlmm ﬁleettw;aclms daniedgn teraobs ;ﬁiml aImay precursor

s that, formthe.fir a eco fra , 2218,
Layer (g A5} SYHa Fesatsmb o) fra i Bt i SR 21O 21t AT iglens array
141 lstt*aﬁnscpw& iifel ﬂl&ﬁhzﬁfdhqyye%w 1.5VEdmhiRAk 1648 1Pk dREhedbve the first
layer 191 is fornmed within the trenches fornmed in the

and sepohdframies 216, 248, rang ipbetweerstbe firsh gt secpndiramp di 6,0h8r intehe
SubSta@jlﬁ mur ﬁrg{)ingg ??JS%J@%}E@? glltﬁ?gsﬁefg t(;o%‘g?? t%hgél:h% 2
pI anar i zatl on | ayer 191 The material layer 124 is

[0041] ngtd bt etshga%ft{a:l g{ossaﬁed:%g%ai %ﬁeﬁv ?f:an"’}ﬁt%ﬁrfée]d é&%oo @&gtructed m

accor&ahls \afhtd tBirdl ¥mBédiideaf offtRs ivertioadn eihshuEstethd abend ﬂiMrrteb 316, 318
res(fect to FIGS. 5 and 6. [0041] FIG 8 illustrates

are fopaed pemesap eé@,pb@@ﬂabwalayvn 8‘1116 Aimstiand sqpend Bames p L |3118 could be

I R

precussdBlayer, thereby creating correspondmg mesas that form the first and second frames 316,

318. FIG. 8 illustrates a color filter array 317 formed beneath the planarization layer 391. A
‘microlens array 141 is subsequently formed over the planarization layer 391. The material layer

124 is formed in a substantially similar fashion as discussed above with respect to FIGS. 5 and 6.



are formed as nmesas of a planarization |ayer 391. The

first and second franes 316, 318 could be forned by
woaoorioagr7a pl anari zati on precursor |ayer, and eCTRISH®6/045805

trenches within the planarization precursor |ayer,

B N G W N P
(FIG. @Ph 18, 28 gﬁﬂ. 78 |r3r 18Y3 l%glg“ﬁé% TEchdaeR 8l dMRicrolens maitt%rial, color filter

anari zation”l ayer A mcrolens array 141

array mﬂ%ﬁqmﬂplhwﬁaﬁoﬂdy&wmteri&ee@eaﬁ@y, 2ay piar mageeipl laget of the
el L PR, S0 B LTl o
ﬁme{:@ex%g@@%sﬁﬂ{ls@ﬁfe%]in FiG ) e Haheiznnagydrnat isafohﬁé&'l?}sbr various

ustrate first and second franmes 116,
materiglHby@rs 630a, 32@h, 3204 326d. GAnyyf the y&jowe 1&gl Gyed)320ar326b, 320c,

as, mesas of _mcral ens. erial, color. filter. arra
3204, RficBara PRt nirranes e nAla . el fafiba 91tk Besas to form
first arl CSBGRE fr B (e. g2 Titst U 8coB iafed B 14,34 8Y aSQtétéé RSsubsequent processing
Integrated circuits (100, 200, 300 of  FI GS. 6-8) could
does nbeplasarited hefroesmsirhetutelr st and second frames. For
exanple, as illustrated in FIG 8, the planarization
l ayer 391 is fornmed over various material |ayers 320a,
[0043] FZCbY i1BRGetss 32 Ddegratny ciofuitt4De constiusted imacaordaate wWith edeurth

20a, .320b, 320c, 32Cd i.ch are typi . .
cxempl 5y einbpdypint i O Buhre: dRaRoarisd ot A% bk g, mager geyige 450
formed85 89id 25 qlike fleT3G. 2nghgeresnst S0FES. 2)£the FIGSI infdgetde¥ice 480
second frames 316, 318) as |ong as subsequent

includpy ppisskiclgruy d45eod peripheaslirpasgut ¢ieuipst 2qompeisipgagow driver 410,
043],.5l G i Il ust.r at i j 4 CLU -

cotummf RS 4730 By fecolibHE20! i BikldBt P B £ dolcdt i3 4so,

analo gershdigitatRbhvedfer 49 shmylenhd bold cirbeit 460, diffartreth] amplifiert470, and an

imageprreemoed i DRRGee di SenhabmeR Rvorph (el dnioipated thouit 400
has a %@? gﬁ:&g gf;i b cf&mé%% a b&‘ﬁh&&eﬁoﬁl&)thz Brigitdl cREWRY 434 SThédRle

rea Clrcuitry 422 conprising a row o
frame dt 6 iser cobtinowsdtammathalrfosrey a gGineteranowisidbelperiph Gy cicwlitnyrwithin

. .decoder, ,440, . tim an ntrol circuit. , .
which 35 AL 1 3 D Ran ek e ofots TURFdindly. ot matoral lyer
424 isebtfibd to the Qing® fdkd £1¢ ih alsuBdi@ltiafly 6Fimithf thanBérths ABscribedigbove with

processor 414. Unlike the FIG 2 enbodi nent, however,
respect el IEHSGS 20dibnt egrat ed circuit 400 has a single frame

416 formng a perinmeter around the peripheral

circuitry 422. The single franme 416 is a continuous -
[0044] f TG, Rantegustedwirguip 40Q issoestrugied dima setstangially simélpsfashion as the

Fi G 7 TS B ol el g same
that is'TBn®dd Fa thatee4l 1424, sush PP pREariAtbA PredinBel Rydr| @i Mtk array

in a substantially simlar manner as described_above
precurgp Inyqreergaicrolens qriagprecyrsayayes, used in the fabrication of the integrated

circuit.

[0045] FIG. 10 illustrates an integrated circuit 500 constructed in accordance with a fifth
erfibodiment of the ifvention. The integratéd circuit 500 includes an imager device 580 formed
on a die 525. The imager device 580 includes components that comprise peripheral circuitry
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[0044] The FIG 9 integrated circuit 400 is
constructed in a substantially simlar fashion as the
wOehw7/08477nt egrated circuit 100. The FIG 9 int egraseme/045805

circuit 400 could have a single frame 416 that is
such as the planarization

d of [ | ayer,
522. Eﬁé&%ﬁﬁ%@b?@%&%@ >y respeitiiediame faywing a perimeter
aroun@thdRdnifInBRS TRE FH%. R);I?le A %'{cﬁ}f 300 1#&%?(%6'62%\% fEl‘%ilve_g 510 column

. fabrication of the i rated circui
driver $30ugtw decoder:620; erlemgn deadecs 406 tiningH01d connsl ditetitS80] dhalog-to-

- ith a fifth enbodi nent aof the invention.
dlgltajli.ﬁé: %Eaﬂc?r:}? a%/ggaal%?rfdfclmlé Cig gyt qoﬁﬂg:&gg@uwmﬁ@@m@@ image
proce§iB0 5 {01 ABSr@ngld, Wb ?nt?%@ted 6t mﬁélu&je%va#égfa Qr frame 51 1, column

. includes conponents at conprise perip
drivercfigrae§ 31, yop decoderchame il nelumnafecadee fipmei Sghetiing and control circuit

iLCcuitr 22 has a respectjve frane forning a
frame 357 Haldglo Biahebi b R In oy eEhl S Ry 56, sanplifier
frame@71 Catidt i K 4 l; i
B Dt s gV B Rl oY ach
compensit plthe peniphgral cBe0try 482 |a0d coupdédfiotaarkspeotiveefrirae, 25 ABcussed above

. gg&l |d. - circuit 560, differential anplifier
w1thr§ , tgrliga g‘nghIgl t he

I'mage processor 514. Accordingly,
integrated circuit 500 includes a row driver frane

u driver franme 53 row decqoder frame 521,
oose1 At 15 ARt gt gcut QJ%CH&S%W% Agqosfangs withiatsixth
embodifr@fiEo fAhd invaitfn0 THe Qllbirieti ‘”i‘xﬁteﬁgtgﬁ %frgtﬁf ?66 143G f?rgt;ﬁnaeme 616 having

sanple and hold circuit frame 5 mplifier
first andysccopthportipns Gleg.e0 19bsoéd ¢ senond ifiame B8 haviag fimttend atcond portions

is.f Qver. e onponent .of the, )
618a, g Z%‘tf%ﬁxg%g ?\}eg a 2u| ?zi‘;lo\égger g%ﬂ wﬁg{fﬁﬁ g%n}eg oyer, %glﬁ &2ty (pgnaterial
layer 62dmgrned odéramd seesledotie fivd b §@SMERAMESTE, B8 iy tﬁiﬂgtantially

simil 6 %046%%& 11 illustrates an integrated circui

milagFghicg g eflinteeraed sreminid. vihe materil javhr 63bway besroured at
oo QNG ER LI 514 80P BIGELblo pocins
616a, Bt dndrbd 86 14 8Y, respebtivell tizershyquod ding epeatd Hardbélity fgthe overall

. Lrs second portions 618a, 618b forned over a
Hﬁ%ﬁ%ﬁ%ﬁ%?%%@?ion | ayer 691, which is forned over a die
625. A material |ayer 624 is forned over and coupl ed
t 0.t he first and second frames 616, 618 in a
100471 SRt g i Semirapmicaorotscserihemal Shapniibefiest i second
st
T Q%(ﬂec%fr%ﬁ%sf &t%h 2 Pif, ?és??ct%%la@ are not

portios 6164] 6166904 6THE 618 & thék

. four_separate points by dividing eac
so limited: dea ekarapless@lissussed 8bavetvatht neepepiotHIGNS, thd Giest avd §doond frames

o1, S g AT 1 SRSt BB Ml o
respecti®dy, that have a substantially semi-elliptical, substantially semi-circular, or substantially
trapezoidal shape. Similarly, any of the material layers 620a, 620b, 620c, 620d could comprise
the first and second frames 616, 618, each having first and second portions 616a, 616b and 618a,
618b, respectively.

[0048] FIG. 12 is a block diagram of a system 900 having an integrated circuit in accordance
with one of the embodiments (e.g., integrated circuits 100, 200, 300, 400, 500, 600 of FIGS. 2,

11



[0047] Although illustrated as having a sem -spherica
cross-sectional shape, the first and second portions

w6 2em/06616b and 618a, 618b of the first and seeomas2006/045805
frames 616, 618, respectively, are not so limted. For

7,5, 9 K ) P SaemBGt oRanp R bree Wrbne et e o 800 Fomdingtude a
compdt& égeeéﬁl tihah sggggn %@&gﬁiﬂ rﬁﬁﬂﬂe%‘s‘imﬁ 18Rele %&@ga@m vRikB3hone,

réspect i ve a substanti al
surve1ﬁmnesg$tbmpauta &cps sxstfm atar tratitey smm mwtroa:udeiaaotmm system 1mage

...Sybstanti a ezm dal . shape. arl A of
stabiliZafiogr s artathéra5Rans EDels e A intoiBiad ot B imaper dovice
(e.g., ﬁrﬁl?elf devide 1%00'42?06 6SME HIGRTB Sy %9 Fcﬁjtﬁe saﬁ@ﬁf’clgﬁw FI-:G 12 is further

first and second portions 616a, 6b and 61
discuspakgsantdrpahimg the dd@drated GrclmQIOOsofd? 161 2ck smui@ bam)teﬂ }mwever that

st em 900 havij an inteqgrat ' it d co nce
any of ¢ igeopnais dbviioes RhPePra o FICE Y, 2ok B, BE5Y FERRS antegratea
mrcmt@;@@@ 321@0400'3@@0 6H0PcouPB 1n@&90&fted':1h@$he B1d128yst8m 90@ and that the
the invention. Wthout being limting, such
deSCnBtm ie mp@m@ndgdﬂodoeu limitinglen anycwasput er system canera
system scanner, machi ne vision, vehicle navigation,
vi deo phone, survei |l ance system auto focus system

{0049} s&}aterrt 96(; Karexaypleamamer systeny gererallyoonyyis¢seagenimabpyocessing unit

(CPUY géll}cbtzaggr%g;ozgﬂ%tpsgﬁ}éﬁqﬁn goxﬁhaher %é tﬁg‘gl e”%g%g?&/cﬂ device 906
over a'bﬁ@ggll Hﬁogfrﬁt@d 418t 0 QisoBthndnidakdsSvitiithe BPULSN? ovePthe bus 904.

t he sake clarity, FIG 12 is further discussed as
The propessetpbasad bystem QO alm wghidesundom ecdess memowyt (RANE 910, apd can

t h {

inotudd PO R AD 21 4 R A b7 Y2 B Sghth R Gt e crU
902 ovkd tlertshis D04 ( Theintegritbd giralitel0anaychs dosnbZt¥d, willD8prodeflor, such as a

500,. 600) could be incorporated intp the FIG 12
CPU, digitp DIOCESTEN, PHBMCTONTRCeac WIH O Wihow mypgrory stogaggod a single
mtegr&th Qi??dl‘d 3P dn! B ebRn@iRYp A th &9 ?% rSystem 900, for

exanpl e a canera syst em generally conprises a central

processing unit (CPU) 902, such as a mcroprocessor,
o] 1 OB 62 e Bt BRUS DM ol BENAER achicve the
objects, deatures,coant] @d vantigdes bﬁthe ﬁﬁlénﬁﬁ? Atlﬂmugh leertdin sd@dthgedTel preferred

rocessor - based tem9 O al i udes..' random
embod}inBRe LA TR AepTs: DA Pkl if fhe AT B, et
substifB IR, ¥d&ibns, ﬁél&libr@SmBJhﬁéﬁld’ﬁ@ ARA/¥r othBY hingek 3y be made without
conmmuni cate with the CPU 902 over the bus QOZY

departingt fegm dheegpiniti ar scape of 0@ invgntion. Acewsdingly, thetmvmtlon 1s not limited by

thefor;%gace %@@@%ﬁ&wwﬁhﬁz}%ﬂbpﬁ elb% %h%ﬂ%%al eglag(g@ssora or

single integrated circuit or on a different chip than
t he processor.

12



[ 0050] The above description and drawings illustrate
preferred enbodi nents which achi eve the objects,
woeai7ceg1 and advant ages of the invention. Al poowgo6/045805

certain advantages and preferred enbodi nents have been

descri bed above, those skilled in the art w |

recogni ze that substitutions, additions, deletions,

nodi fications and/ or other changes nmay be nade wi t hout

departing fromthe spirit_or_scope of the invention.

Accordingly, the i nvent i cRLAEMRot 1 it ed by the

for -~ S o I L _

o e e e i P40 B et PR AR Uited
Statesénd desired to be protected by Letters Patent of the

United States is: 1. An integrated circuit,

conpri Si ng: die a pixel cell array forned in

Lssoth Q{qgﬂqﬁecﬁﬂqﬂntsgqrg&rm@ peripheral circuitry forned

in association with said die and electrically

cpprRected to said pixel cell array; a first frane

formng a perineter around said peripheral circuitry;

and a substantially opaque material |ayer over said

ci pizel ealharrayfoanedain apsogiatiomyih sydidiy coupl ed to said

frame. 2. The integrated circuit of claim1, further

gg%ﬁlsﬁa')l( g?c‘gtff g&ﬁ{éﬁ i 55@5@3,6091&{5&1{81 %g@ dRehi gﬁtcg{caﬁ\}; ound

y, whereln sai stant y opague

connetted &y said pixalyeil ansycoupl ed to said second frame. 3. The
integrated circuit of claim2, wherein at |east one of

sai.d first. and secand, franes i.s forned as.a ne f
o8 Ft e TR b per et R4 Reripern R Gy O
circuit. 4. The integrated circuit of claim3, wherein

S@kihstEtigNy Spagusyifkeriablagerftvensiid Ziaduitey) shidydteril. The
integrated circuit of claim2, wherein said first

layer Yeingeoupladits seidgeamenet er ar ound sai d second frame. 6.
The integrated circuit of claim5, wherein said

y e bsl‘lﬁ%ﬂe@%altéﬁ ERAYclaim 1, further comprising a second frame
forming a perimeter around said pixel array, wherein said substantially

opaque material layer is coupled to said second frame.

3.  The integrated circuit of claim 2, wherein at least one of said first and
second frames is formed as a mesa of a material layer included within

said integrated circuit.

4.  The integrated circuit of claim 3, wherein said material layer is a

planarization layer.

5.  The integrated circuit of claim 2, wherein said first frame forms a

perimeter around said second frame.

13



material |ayer over said circuitry is coupled to said
first and second franes, and localized to an area

woetomesr7sai d first and second franes. 7. The PCT/US2006/045805
integrated circuit of claiml1, wherein said

oo et RBRTBF oI Siibrin S5 St BRRELY Siadie o
cl alnﬁaté,lnal My@f §Vé? sl cq*rc@lwffé co@@ieh t664id Yirdt whd 8&ond

conprises an array of mcrol enses, and said first
f r affienzesgarsldpehliaed aymweahatwwn@ﬁ@efgsmt@ sceondrirasess. of
the sane material. 9. The integrated circuit of claim

T crieeneae bl bhbait i Tl i STty oot oo

| aygﬁaterie@ lay-EP@orhﬂié%Qﬁ%Ethv@ phetotekisRf claim 1, wherein
said pixel cell array further conprises a color filter

:;lrrzz;}lﬁ1 and said first frane and sai d col or filter

&r r dhhedntegiatsdsiteuidaf elpim hevieaeia st pbrel egll armay, further
{  artRHSE A G i ool ik sl B S B kd By

samfindwielensds de bohpridedlof tiryseame nﬂa?ena]’he i nt egr at ed
circuit of claim1, further corrpri sing-a planarization

Iayer said first frarre nd sai I zation, | ayer

%r e Thsipesisd ciouit ﬁédé’é‘hz WhErep |S%}B ﬁaﬁ?g{arﬁar@dl sAtegr at ed
cir Ca?ﬂaﬁr o@fmﬁjo%;ng@s]are Mﬁ@?bﬁ‘ﬂé@hﬁeﬁév’é%f 4 fai¥RaABgkrsai d
pl anarfzation [ayer are formed on the sane |evel of a

material layer. 14. An inmager processor system
1@ onpittiegniegrates qmcurt efsloim l,a\mbbran spifpats! aglbarrasi fuethern |

gggg{? B n%na Wl?rhﬁ;eéi }I{hxaglh 8?1‘5 ﬁtﬁam agg%%@%glor Hiter

as s Qeladateddbnyprisbd 68ihd sethenargiakl ectrically connected
to said pixel cell array; a flrst frame formng a

{)erl nmeter around said circujtry arhd
The integrated circuit of claim 1, Wherem said first frame and said

color filter array are formed on the same level of a material layer.

12.  The integrated circuit of claim 1, further comprising a planarization
layer, said first frame and said planarization layer are comprised of the

same material.

13.  The integrated circuit of claim 1, wherein said first frame and said

planarization layer are formed on the same level of a material layer.
14.  Animager processor system, ‘comprising:
a processor; and
an integrated circuit, comprising;
a die;

apixel cell array formed in association with said die;
14



a substantially opaque material |ayer over said

circuitry, said nmaterial |ayer being coupled to said
woneme47t5. The processor system of claim 14, PaTSE06/045805

conprising a second frane formng a perineter around

sai d pixe rray,. wher.ein sajd.substantially opaque
mat er I%ggm*rg?cgmeﬁén ?%P?lﬁté?n \é{ﬁjﬂl 5?@ él G aax%seichjc ﬁg ond
todBied 16 said PRePécRmFOr system of claim 15, wherein
said first frame forns a perinmeter around said second
frame. 17. The processor systemof claim 14, wherein
sai d sdissitftand Brmipgeregmstirarand spidickpeiftyoyrdy sai d
circuitry is coupled to said first and second franes,

d | ' . v fi. d d
Fr aned SEhARIL SRR AR IR By UEA: SRUTrbhifp i) SO0
saitelial LReE Bathg alupledapasiderammt eri al | ayer conprises a

negati ve photoresist. 19. The processor system of
claim 14, wherein sajd first frane |s forned, as a nesa

150f "Bhairpesssen sypigipet claiailelithey SORFRTISNE AP EiaE ed
cir %%u-iné ' f1 j | F-[oNy.
ci r@% ) npr |t%%%@q6%g\ﬁ1§%?%§§%(ﬂ%ﬁ$ %&ri rgnﬁt%gingﬁgkldxel
cel dpagne mpatdrial hgade fiathencouplddo said deabing ;frafusr i ng
circuitry in association with said die and

electrically connected t.qQ said. pix |l array;

16¢ orﬁwogesp%rrsgfte%ogﬁ%ngdghwﬁ?fgin S?lﬂe%[sf%rg? ?qu‘ﬂlng forns
a Pe&imBbeodddikessidbahd.cui try; form ng a
substantially opaque material |ayer over said
circuitry; and coupling said substantially opaque

17 rat Bhe processgresyster of glagmsldayyheren spid sphataptiallyopagic cl ai m
20, fur. t 81:00: f j cond
rr s EbDE PRGN (S0 B al £ 8 SesfETT
sai ftafpess @ahd kicekiued t@2n arthbetweth eald Gist ahdisarod framehier ei n
said second frane is fornmed such

18.  The processor system of claim 14, wherein said substantially opaque

material layer comprises a negative photoresist.

19.  The processor system of claim 14, wherein said first frame is formed

as a mesa of a material layer included within said integrated circuit.
20. A method of fabricating an integrated circuit, comprising:
providing a die;
forming a pixel cell array in association with said die;

forming circuitry in association with said die and electrically connected to

said pixel cell array;

forming a first frame such that said first frame forms a perimeter around

said circuitry;

15



that said first frame forns a perineter around said

second frame. 23. The nethod of claim21, further
woaogricsiTng t he step of coupling sai d substant Pariug2006/045805

opaque material |ayer to said second frane. 24. The

met hod of  claim 23, wherein said substantjally opaque

rigrraine A subsipldially oppiic agierial 1ayer AYPTISPIN S oatkh ar ea

bet ween said first and second franes. 25. The net hod

A W LI | ki eEE ! ormed by the
g%g@%@‘%%%ﬁnﬁgb%%gﬁfe? gfrslta%{roc E@; ang treating
sai d precursor blocks with radiation. 26. The net hod

21of  dheainmatial ofwhemel O fisthedemuhsing the siep pf tpeings
materi al | ayer | oupl ed said first frame .by the
ot epeoat ot ek g Faay BrripRL snedy Sl or oai o
di eyi3¢hgy i vely treating said material |ayer

pregursor with radiation, thereby cross |inking said
treated material |ayer precursor; and exposing said

22%rat dihe atethed eficlpmellumbetein sgidisoendofpame is formed such

that said first frame forms a perimeter around said second frame.

23.  The method of claim 21, further comprising the step of coupling said

substantially opaque material layer to said second frame.

24. The method of claim 23, wherein said substantially opaque material
layer is formed as being limited to an area between said first and

second frames.

25.  The method of claim 20, wherein said first frame is formed by the
steps of:

patterning precursor blocks; and
treating said precursor blocks with radiation.

26. The method of claim 20, wherein said substantially opaque material

layer is coupled to said first frame by the steps of:
forming a material layer precursor over said die;

selectively treating said material layer precursor with radiation,

thereby cross linking said treated material layer precursor; and

exposing said material layer precursor to developer.
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