-11 MAG NE SENSOR W TH A PROTECTI ON LAYER BACKGROUND OF THE | NVENTION s 1.
Field of the Invention This invention relates to an inmage sensor, and nore
particularly to an image sensor structure free of particle contam nation
on micro lens, and the nethod for manufacturing the sane. 10 2.

Descri ption of the Prior Art The seniconductor technol ogi es are devel oping
very fast, and especially sem conductdr- dice have a tendency toward

m ni aturization. 15 However, the requirenents for the functions of the

sem conduct or dice ' nden o varjety. mely, the
sem conduct or di celmﬁ'ﬁ}oﬁﬁ%%ﬁ%ﬁp&%ﬁéﬁwgﬁéwg@ rea, so the
density of the pins is raised quickly. It causes the packaging for the
sem conductor dice to becone nore difficult and decrease the yield. The
mai n pur MACKGROENPOOFaTHIY ENVENTEIQNe is to protect the dice from

out si de damages. Furthernore, the heat generated by the dice nust be
diffused efficiently through the package structure to ensure the operation

t heg di ce.1 Mpgad1dods tﬁ@qﬁ%ﬁ%ﬁgﬁ technol ogi es divide dice on a wafer into
respective dice and en to package and test the die respectively. Another

package 25 technol ogy, called "Wafer Level Package (W.P)", can package the
dice on a waf before, dividing the dice into respgctlve di ce The WP

technol ogy ha @dﬁge%\?%¥%lﬁé%s tQ GEh1TRELH SSRGPT el r@d’lﬁ&ﬁ?& Y e,
| over costy 1na§¢e§%§§@%tﬁ§gg?9%é Idf! p @i At miB@edrdbal! hitbrd

t echni que ha red to i ge shoot1ng instrument such ‘as
di gital cambthe metdgel fvameeryfaetiringithecmouent i onal . -2
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2. Description of the Prior Art

The semiconductor technologies are developing very fast, and

especially semiconductor dice have a tendency toward miniaturization.

15 However, the requirements for the functions of the semiconductor dice
have an opposite tendency to variety. Namely, the semiconductor dice

must have more I/O pads into a smaller area, so the density of the pins is

raised quickly. It causes the packaging for the semiconductor dice to
become more difficult and decrease the yield. The main purpose of the

20 packége structure is to protect the dice from outside damages.
Furthermore, the heat generated by the dice must be diffused efficiently
through the package structure to ensure the operation the dice. Most of

the package technologies divide dice on a wafer into respective dice and

then to package and test the die respectively. Another package

25 technology, called “Wafer Level Package (WLP)”, can package the dice on a
wafer before dividing the dice into respective dice. The WLP technology

has some advantages, such as a shorter producing cycle time, lower cost,

and no need to under-fill or molding,.

30 A digital image technique has been wildly applied to image shooting

instrument such as digital camera, image scanner, etc. The conventional.




CMOS sensor is disposed on a circuit board. The CMOS sensor has a chip
secured therein. The lens seat has a focusing |l ens for focusing the inmage
onto the chip of the CMOS sensor. Through the lens, the imge signal is
sent by the chip to a digital processor for converting the anal og signal
into s digital signal. The Chip of the CMOS sensor is relatively sensitive
to infrared ray and dust particles. IMf2the unwanted particles are not
renoved fromthe sensor, it |leads to downgrade the quality of the device.
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15 Further, micro lenses are optical components on semiconductors
utilized as solid state imaging devices. One of the most important
considerations in designing and manufacturing micro lenses is
photosensitivity. One reason micro lens photosensitivity may be reduced
is that the area of each micro lens has been reduced below an optimum

20 value. Moreover, SHELL CASE company also develops wafer level package
technique, the image sensor dice packaged by the SHELL CASE is higher
cost due to requiring two glass plate and complicate process. And, the
transparency is bad due to epoxy wearing out, and the potential reliability
may be reduced. U.S. Patent No. 5,514,888 for ON-CHIP SCREEN TYPE

25 SOLID STATE IMAGE SENSOR AND MANUFACTURING METHOD
THEREOQOF; issued May 7, 1996 to Yoshikazu Sano, et al. teaches a
method for forming charge-coupled devices (CCDS) on a silicon substrate.

A micro lens array is formed over the CCD array using conventional
lithography and re-flow techniques.
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5 Therefore, the present invention has been nmade in view of the above
problens in the prior arts, and it is an objective of the present invention
to provide an i mage sensor die structure without particle contam nation on
mcro |lens and nmethod for manufacturing the sanme. 10 An inmage sensor die
conprises a substrate and an i nmage sensor array forned over the substrate.
Mcro lens are disposed on the image -sensor array. A protection |ayer
havi ng character of water repellency and/or oil repellency is forned on
the mcro le to prevent the micro lens is fromparticle containnent. The
protection | gf,]g?rqf Tor & taBPygﬁSP’S@v 13 of? aRTGWES | AdEWVELyBRAB HFTISOT

protecti o giefe frBE 'o'f"iﬁ%ri@i\gv@bn%ﬂng%/d%é?é?@é&ﬁggy&gh? . SOG (Spin on

G ass), Pol yCarbonate uor opo e i nmage sensor array
i ncludes CMOS or CCD. The inmage sensor die further conprises a filtering

| ayer for i l.ayer. The image sensor die further
co?/rpri seﬂ%ﬁﬁ#ﬁ?@iﬁoﬁﬁ?ﬁgﬁﬁr the i mage sensor array. BRI EF

DESCRI PTION OF THE DRAWNGS z s FIG 1 is a schematic diagram of a package
with a side by side structure according to the present invention; FIG 2

i s a schenat i Thelredgreg mhaf peesead kagentivhhhas deeokimaglesirr uirtwa o€ thacdmwwd ng to
the present .invention; FLG 3 is a schematic, diagramof an inmage sensor die

accor di n(:prtoé)le@& ]t%éh%ﬂgé%‘hﬁ‘rqsm\?é’rﬂ it an_gbjective of the present mwvention

to provide an image sensor die structure without particle contamination

on micro lens and method for manufacturing the same.

10

An image sensor die comprises a substrate and an image sensor
array formed over the substrate. Micro lens are disposed on the image
sensor array. A protection layer having character of water repellency
and/or oil repellency is formed on the micro lens to prevent the micro lens
15 from particle containment. The protection layer is preferably a low
refractive index layer. The protection layer includes PMMA
(Polymethylmethacrylat), SOG (Spin on Glass), PolyCarbonate,
Fluoropolymer, SiO2, Al;O3. The image sensor array includes CMOS or
CCD. The image sensor die further comprises a filtering layer formed on
20 the protection layer. The image sensor die further comprises a color filter

formed over the image sensor array.
BRIEF DESCRIPTION OF THE DRAWINGS

25 FIG. 1 is a schematic diagram of a package with a side by side
structure according to the present invention;
FIG. 2 is a schematic diagram of a package with a stacking structure
according to the present invention,;
FIG. 3 is a schematic diagram of an image sensor die according to

30 the present invention;



FIG 4 is a schematic diagramof a protection layer on the mcron |ens
according to the present invention. DESCRIPTION OF THE PREFERRED EMBODI MENT
s Sonme sanpl e enbodi ments of the invention will now be described in greater
detail. Nevertheless, it should be recognized that the present invention
can be practiced in a wide range of other enbodi nents besides those
explicitly described, and the scope of- 4 he present invention is io
expressly not limted except as specified in the acconpanying clainms. Then,

t he conponent f the different elenents are not sho to scal e. Sone
di rrensirrgns ofﬁlc(ge r 8 &t SCPTTRbeN @iﬂ%rag?& @(éﬁré’é?%%‘awgﬁ a‘?\grpé%r?n

por t i ons 18h8 Reordirih the B”r@é’ér%rﬂreﬁ@f& clear description and

conprehensi on of the present invention. is A wafer |evel package structure
is provided, as shown in FIG 1. The package structure conprises an
isolatin ' e I ' 2, afirst dielectric
| ayer g"%@@?@‘h@?g{ﬁﬁn@wﬁﬁ%@%ﬁtﬁmdum ve | ayer 206, an
isogatl on | ayer 209 and sol der balls 208. zo The material of the isolating

base 200 can be glass, silicon, ceramc or quartz crystal etc., and even
have a round Bome sam;ﬂﬂgmhlamdishap’es offblee imegyetise neibh ndiwcke 2@scrbddtine di ce

202 are pack ed, with y side The . i sensor dice 201
and the &' ¢& %ﬁeta ﬁbeqf’%s:t He ‘-ﬁ?’é’&ﬁt Eﬁgr eﬁé’gé“zf%gﬁg?t dMeUPTERF g
type and/ipkchgRh E%'H@P}é(@@c&ﬂ?ﬁsd aﬁdgsfaﬁgfeeéfaﬂ 2%m H'ﬁn%ﬁ@é’ Helfddm!
conductivity. The- tirst dielectric layer 5|s or e ont e isolating

base 200 thmaef ekplditiyn desspiwel, eandptthe hscopagef ihaspreshm:e i2ntaoul tshe

dice 202 on the, isol ase 200. The nmter. al the first dielectric
S8 2ot Ry Tt Tl S Pl s heclied i Ghel eteTnBangig JoTaPs

formed onrpihe 'tH@Q:%rﬁﬁBﬁ@ﬁtéj'o?Eth%%ﬂfe‘?eﬁ?‘é@ém%n%@%’e”ﬁo@ ERw thhsedignge

sensor dice 201. The materi al
Some dimensions of the related components are exaggerated and

meaningless portions are not drawn to provide a more clear description
and comprehension of the present invention.
15
A walfer level package structure is provided, as shown in FIG, 1. The
package structure comprises an isolating base 200, image sensor dice 201
and dice 202, a first dielectric layer 205, a second dielectric layer 207,
contact conductive layer 206, an isolation layer 209 and solder balls 208.
20 The material of the isolating base 200 can be glass, silicon, ceramic or
quartz crystal etc., and even have a round or a rectangular shape. The
image sensor dice 201 and the dice 202 are packaged with a side by side
structure. The image sensor dice 201 and the dice 202 are adhered to the
isolating base 200 by an UV curing type and/or heat curing type adhesion
25 material 203 with good thermal conductivity. The first dielectric layer 205
is formed on the isolating base 200 and filled in a space except the image
sensor dice 201 and the dice 202 on the isolating base 200. The material

of the first dielectric layer 205 may be silicon rubber.

30 The second dielectric layer 207 is formed on the image sensor dice

201 to cover a sensing area of the image sensor dice 201. The material of



the second dielectric layer 207 is SiOa to be a protection film Besides, a
filtering filmmy be fornmed on the second dielectric |ayer 207, and the
filtering filmis, for exanple IR filtering layer, to be a filter. s The
contact conductive |layer 206 is fornmed on netal pads 210 of the inmage
sensor dice 201 and netal pads 204 of the dice 202 to cover the netal pads
210, 204. Nanely, the contact conductiveétayer 206 may be electrically
coupled to the netal pads 210, 204, respectively. The material of the

contact cgnductive layer .206 nmay he selected fromN,. Cu,_ Au and jo the
conbi nat i ?Wrﬁgﬂlg‘?ﬁg‘ LHGT %Qgsls ]@zzﬁh%ﬁr%,PrPEﬁCt%ﬁﬁF‘e Residesd®  The
i sol ati onflr@MBE £R8 Msvf TRV, , d the
i sol ati onll ayerg 209 hag %%refﬁf&r?gg %ﬂ%ﬁ@%@%gg@@%f ECIT.% \%gxﬁf?dy%ISQZ . The
mat eri al folftettihg filsoigtiborexkaysle IROAltesingdaget e be anfikgaxy, resin, SINR

(Si |l oxane polyner) or BCB. The netal soldering balls 208 are is forned on
t he openi ngs by wel ding nmethod so that the netal soldering balls 208 are

el egtrically ?Hb‘!%?fia&% &Bnaﬁ@tiee%g&es ggﬁgggetg%&&%g&#ﬂ%dﬁ beBRGCLH e V-

The netal sol dering balls 208 nmay ce 202 may be
sel ect ed iimage BSAsdr elica@0V ardi enctphgmidee 201eof tRO diup@2 tdi eyveCHAladi € or

processor _die, and | age. sensor._dice 201 are, CMOS i.mage sensor di ce.
The i mg@&@saﬁaai égs’zﬁ‘ﬁaﬁ@%%&kéasdcwﬁﬂ ¢prdyctave Japen 2O may & by
side str Sifese afé%‘?ﬁ . C I :

provi ded,Uags Zaglygﬁggg%irdnt%@% rﬁgéta\%»'lE?ﬁeaeaclsl %Z,b’eél%@’one e%%% %’Jrretrll‘%%e%ra ger;%%lckaged
with a steciengostactctanductine lgaak206 miayuise sekeotediromeNi,alui Fak atnidng

base 300, inage .sensor dice 301 _and dice 302, a first dielectric.|layer
303% a st@c?oﬁaﬂﬁ?@%’@ﬂ itgeﬁéﬂfer é’-t‘f4,m%ftai Hade & id)-ePf ke igfepxample oht act
conducti v a : f i bal 07.
The oo vl Y Pic RGNS by A R00 s Tokdhd BHOth BBkt SAARELPE Luper
quartz 2§64t ahdeths: jsdatiosvieyeh@0% hasuodenings or cfhangehct siaphictivihe

i mge  -6_se pce 301 and_ the dice, 302 are ckaged with a stacking

structur el?‘y%é%%l"cgl%@aatlega‘iﬂ’lﬁég@ds?%itf%%’i‘w %8?&@ %@eéo%%“y CRARYNV

curing t yRR;ANINOR (ReBkaflI pdIgni S| i iAg W 0,

t her mal concljucti Vi t(y. The fllbrgt %Fgrg%(?rgi C?flg@tﬁﬁ%ﬁhggﬁ@ rlar‘r\%ltl gg(gt%ree

i so$ at i ngobasel on the openings by welding method so that the metal soldering
balls 208 are electrically coupled with the contact conductive layer 206,

respectively. The metal soldering balls 208 may be solder balls 208.

The dice 202 may be selected from DSP die, acctive die, passive die,
20 supprot die, CPU die or processor die, and the image sensor dice 201 are
CMOS image sensor dice. The image sensor dice 201 are packaged with

the dice 202 with a side by side structure.

Moreover, another wafer level package structure is provided, as

25 shown in FIG. 2. The dice, in one embodiment, are packaged with a
stacking structure. The package structure comprises an isolating base

300, image sensor dice 301 and dice 302, a first dielectric layer 303, a

second dielectric layer 304, a third dielectric layer 311, contact conductive

layer 305a,305b, an isolation layer 306 and solder balls 307. The

30 material of the isolating base 300 is glass, silicon, ceramic or quartz

crystal etc., and even has a round or a rectangular shape. - The image



s 300 and filled in a space except the dice 302 on the isolating base 300.
The material of the first dielectric |layer 303 nay be silicon rubber. The
contact conductive |layer 305a is forned on netal pads 309 of the dice 302
to cover the netal pads 309 to electrically couple to the netal io pads
309, respectively. The inmage sensor dice 301 are adhered to the dice 302 by
an WV curing type and/or heat curing type adhesion naterial 310b with good
thermal conductivity. The second dielectric layer 304 is formed on the

first dielectric. | 303 .and.filled in a space except the inmage sensor
di ce 301,3%}%)%‘%&6?&?;&&1(*3?@@ g&‘ier ?’QEI%‘S‘?ePa@G&%ﬁWi}f&%P ng SEUESEned on
t he cont i I hel r t e i iC
| ayer :%Oifplitl % Q%?@Ozwg %gesiaaﬂg%,&e%&ga?ﬁ lr‘&g)lﬁitelgeBcE"?érei nga%ra %3???151%? ?r%r on

t he i mgeasédfenrheitc e Biigt ymowethesisensiaigriml e3108 whichi gegd Hesrsozal di ce

301. However, 20 .the,thiprd dielectric |ayer. 311 should not. affect function
of the i nRJulEHEEY- e o ol Rl S01S franedhiondt HortPEPIsEy er
3115is Si&Eo L PHIRPIRLLEPLED ddckPt thREGR! fthbtigbidithd | be
for?red on the thilrd dielectric ﬁdgyg 313&8% ﬂ%%% C?hna%lé lggrfgoré Ha(%rﬁg%%, and
t he filt efhagndidrmlicd,thedirsé alelceric Raged 8@8Bimgy Itaysilicohaulber. fil ter. zs
The contact conductive |ayer 305b is fornmed on netal pads 308 of the inage
sensor dice 301 and filled in the via hole 312 to cover the nmetal pads 308.

Nanely, the CPRtagin@ePdHdiV i YRer3888ai8 RIFRRId brahd «2g90b0 fgfe

ot
nmetal pads 308 and the contact conductive |ayer 305a. 30 if"ﬁ materi a
t he cont atte dweddR? ity eovay ¢he 305! 306l H09 tbelsetraet ydeduple thi theOmetall and

t he conbi nat i t her eof, . The tal pads 308,309 -7 are, for exanple. A
nde O Thebads PDel aRSPegiTeIS oI ImBRRSE aAT HeE B0 e ALBRIRALtS DR Aidfer

305b, ands@@ebgrseﬁh%i@eu!rﬁ%ger B8 @ fo0 f”&ériﬂ% Eﬂ?e RIHATn ;é"t'ék‘i&i ve
| ayer 305b. The material of the isolation layer 306 1s selecte rom epoxy,
resi n and310k withbgoed itberinad reeofductivity. The second dielectric layer 304 is
formed on the first dielectric layer 303 and filled in a space except the
image sensor dice 301, and the second dielectric layer 304 has via hole
15 312 formed on the contact conductive layer 305a. The material of the

second dielectric layer 304 is SiQOy.

Besides, the third dielectric layer 311 is formed on the image sensor

dice 301 to cover a sensing area of the image sensor dice 301. However,

20 the third dielectric layer 311 should not affect function of the image
sensor dice 301. The material of the third dielectric layer 311 is SiO;z to

be a protection film. Specially, a filtering film may be formed on the third
dielectric layer 311 on the image sensor dice 301, and the filtering film is,

for example IR filtering layer, to be a filter.

25
The contact conductive layer 305b is formed on metal pads 308 of
the image sensor dice 301 and filled in the via hole 312 to cover the metal
pads 308. Namely, the contact conductive layer 305b is electrically
coupled to the metal pads 308 and the contact conductive layer 305a.
30 The material of the contact conductive layer 305a,305b may be selected

from Ni, Cu, Au and the combination thereof. The metal pads 308,309



s The netal soldering balls 307 are forned on the openings by wel ding

nmet hod so that the netal soldering balls 307 are electrically coupled with
t he contact conductive |ayer 305b, respectively. The netal soldering balls

307 may be solder balls 307. io The dice 302 may be sel ected from DSP di e,

active die, passive die, support die, CPU die or processor die, and the

i mge sensor dice 301 are CMOS i mage sehsor dice. The image sensor dice 301
are packaged with the dice 302 with a stacking structure. is Referring to

FIG3, mcro, dens arrays 140 are generally forped.on the top surfaces of

i 11 con cHicpdor TRemRIB AlRA<s 105 eHealsion Xﬁrawgwg@rreﬁé@ra&m £e8taGt

sensi ng Ul i s:ﬁ.%};? i Rekusdes I i,Qn e med
over a sﬂ%dgﬁ ateelg%%ﬂAg?gﬁér |Iq‘¥lgrlglg<kayer f%gelll ?@r?gbta g’f%ﬂr)%(elglggl%ﬂot?/qg t he
i sol at i orcdrepet cofdumtivie kyer B0&d. Aftem mateojzdrdfytia isgpheidomilhheaBDBVEs
devices in,the substrate 100, g?g er layer 130 is ggnerally formed over
the col orSHEFEG ITPEY EPOHTESHR & CQERIPAMORANETRRI| known to those
skilled in the art to proceed with the formation of a micro lens array. The
| ayer of lens formng material 140 is applied to the substrate. One zs

mat eri al fournthe et soldanng-lappli st foomddson thexdpereingt byelvedditg r esi n

and generic no(}fol aqn ba@le resi Q L]:[]divi ual lens areas are forned.in_ the

| ens rmat eREEROY Spethatsa stk Re eé'%&ﬁ)g@iié A e RledEiGRdly eyipledawiite, a
phot o resj ' Cﬁm Rrdepes| i I 140.
Convent i zﬂr}%lt Célﬁtﬁ%g@gp | c%%:df%rques ’a%%he%\éﬁ%g{'?ﬁlég%&tag% %)g(;érﬁllsl% %gtﬁ{ erns
in the PRROGY msy hg sldes baHsa3@l7.devel opnent step. PR is then stripped. The

devices are. hard baked to re-flowthe mcro lenses 140 into -8 the proper
opt?cal formby controlling tine and tenperature. |ndividual Red/ Green/Blue

(1) 332 Aoz Yy 10GAREP oy sonept el s sis il o
support die, CPU die or processor die, and the image sensor dice 301 are
CMOS image sensor dice. The image sensor dice 301 are packaged with
the dice 302 with a stacking structure.
15
Referring to FIG 3, micro lens arrays 140 are generally formed on the
top surfaces of silicon chips. The substrate 100 bears a plurality of CMOS
devices in sensing area 102. The image sensor includes an isolation layer
110 formed over a substrate 100. A color filter layer 120 is next formed
20 over the isolation layer 100 with sub-pixel areas properly aligned with
active devices in the substrate 100. Another layer 130 is generally formed
over the color filter layer 120. There are several ways well known to those
skilled in the art to proceed with the formation of a micro lens array. The
layer of lens forming material 140 is applied to the substrate. One
25 material found suitable for this application is a mixture of melamine resin
and generic novolac base resin. Individual lens areas are formed in the
lens material layer 140 by masked exposure and developing. For example,
a photo resist (PR; not shown) is deposited over the lens material layer
140. Conventional lithographic techniques are then utilized to form
30 patterns in the PR by using exposure and development step. PR is then

stripped. The devices are hard baked to re-flow the micro lenses 140-into -



s The present invention provides an i mage sensor device as shown in FIG 3.
The material of the substrate 100 can be gl ass, sem conductor nmaterial,
ceram c or quartz etc. Mreover, a protection |layer 150 can be covered on
the mcro | enses 140. The material of the protection |layer 150 io includes
SiOz orAlzGs forned by spin coating. Further, the material for the
protection |layer 150 coul d be PMA ( Polmnet hyl met hacryl at), SOG (Spin on

G ass), Pol yCarbonate or Fluoropolymer. The thickness of the protection

| ayer 150.is controlled | ess than 0.5 mcron neters (n) so that jt w]l not
affect t H&S BReRFOAPEICA Her ceplrgtingy e namd iemypcrature s Ingdiyidiaad on

ayer IPREBIGEOTPIBAL RO Sib xRS 190K 01 268 PIGR, RelpdBidind

| ayer, fornmed on 't ect'ion lrayer to act as a S show in

FI GURE 4.arEhshpwat gligned dvey erortdsboradingr EVEDS ddvéced & aubsnsater bdOparticl e
containment. The yser may use liquid or air flush to renove the particles
on the prEte¥RiEnthesE: 150 without damaging the micron zo |ens. The
protection layer is a water repellency and/or oil repellency. Preferably,
the protection layer is a low refractive index layer. An isolation |ayer
(not shown) i sTl®mpresemoy aivdritéors wpretvideikearl Athagrdsdrisdradevipe risngisown imot
cover the ina%e sensor area for conyenient]y 25 sensing the inmage. The

material Oftfe 196 MatEHA ffetg sussiade t0P rom dsoglrssy éspHcaRdUCHY
o o R S P SR SO, TR AT A S5 8 4,
modi f i catcoesedmn sloe beicradenses 40t Thpanhtergalf sothepadtecsionrtgeddd&d o be

. % ted Si(r)llcﬁ!tgesb)éié)g%ragﬂ%gdﬁ)?rgflch‘ ibgrs'spin_ 2o%ﬁigp/BFurther, the material for

the protection layer 150 could be PMMA (Polymethylmethacrylat), SOG

(Spin on Glass), PolyCarbonate or Fluoropolymer. The thickness of the

protection layer 150 is controlled less than 0.5 micron meters {(um) so that

it will not affect the function of the CMOS sensor. Alternatively, the

15 protection layer 150 may comprise a filtering layer 160, for example IR

filtering layer, formed on the protection layer 150 to act as a filter, as

show in FIGURE 4. The protection layer 150 may prevent the micro lens

from particle containment. The user may use liquid or air flush to remove

the particles on the protection layer 150 without damaging the micron

20 lens. The protection layer is a water repellency and/or oil repellency.

Preferably, the protection layer is a low refractive index layer.

An isolation layer (not shown) is formed over the substrate 100 and
it has openings to not cover the image sensor area for conveniently
25 sensing the image. The material of the isolation layer is selected from

epoxy, resin and the combination thereof.

Although specific embodiments have been illustrated and described,
it will be obvious to those skilled in the art that various modifications may
30 be made without departing from what is intended to be limited solely by

the appended claims.



What is claimed is: s 1. An inmage sensor die,, conprising: a substrate;

i mge sensor array forned over said substrate; mcro | ens disposed on said
i mge sensor array; and a protection |layer formed on said mcro lens to
prevent said to micro lens fromparticle containnment. 2. The inage sensor
die in claim1, wherein said protection |ayer includes PMVA

(Pol ynet hyl met hacryl at), SOG (Spin on-&@ass), PolyCarbonate, Fluoropolyner,
Si2 or AlaCs. is 3. The image sensor die in claiml, wherein said inage
sensor array includes CMOS or CCD. 4. The image sensor die in claim1,
further conprising a filtering | ayerCe8IM& ned on said protection |ayer. 5.
The i mage sensor die in claiml1, further conprising a color filter forned
over said image sensor array. za 6. The imge sensor die in claimb5;

wher ei n SWihehtfis Iclsimhedtyid:ayer is IR filtering film 7. The inmage sensor die
inclaiml, wherein material of said substrate includes glass. 30

5 1. An image sensor die, comprising:
a substrate;
image sensor array formed over said substrate;
micro lens disposed on said image sensor array; and

a protection layer formed on said micro lens to prevent said

10 micro lens from particle containment.

2. The image sensor die in claim 1, wherein said protection layer includes
PMMA (Polymethylmethacrylat), SOG (Spin on Glass), PolyCarbonate,
Fluoropolymer, SiO2 or Al2Os.

15
3. The image sensor die in claim 1, wherein said image sensor array
includes CMOS or CCD.
4. The image sensor die in claim 1, further comprising a filtering layer
20 formed on said protection layer.
5. The image sensor die in claim 1, further comprising a color filter
formed over said image sensor array.
25 6. The image sensor die in claim 5; wherein said filtering layer is IR

filtering film.

7. The image sensor die in claim 1, wherein material of said substrate
includes glass.

30



-10 8. The inmage sensor die in claim1, wherein material of said substrate
i ncl udes sem conductor material, ceramc or quartz. 9. The inmage sensor die
in claiml, wherein a thickness of said protection s layer is substantially
| ess than 0.5 micron nmeters (m. 10. The inmge sensor die in claiml,
wherein said protection |ayer is a water repellency |ayer, an oi

repellency or a low refractive index t&Qer. io

8. The image sensor die in claim 1, wherein material of said substrate

includes semiconductor material, ceramic or quartz.

G. The image sensor die in claim 1, wherein a thickness of said protection

5 layer is substantially less than 0.5 micron meters (pm).

10. The image sensor die in claim 1, wherein said protection layer is a

water repellency layer, an oil repellency or a low refractive index layer.

10




