-1- | MAGE SENSOR W TH A PROTECTI ON LAYER BACKGROUND OF THE | NVENTI ON 5 1.
Field of the Invention This invention relates to an inmage sensor, and nore
particularly to -an imge sensor structure free of particle contam nation
on micro lens, and the nethod for manuf gcturi ng the sane. 10 2.
Description of the Prior Art The sem conductor technol ogi es are devel opi ng
very fast, and especially sem conductor dice have a tendency toward
mniaturization. 15 %%‘E@SEN@R&HWQTE&TW KAYERi ons of the
sem conductor dice have an opposite tendency to variety. Nanely, the

sem conductor dice nmnust have nore |I/O pads into a smaller area, so the
density of the pins is raised quickly. It causes the packaging for the
seni conductBACRGROQUNDLOFFHEINVENTIONuUl t and decrease the yield. The
mai n purpose of the 20 package structure is to protect the dice from

outsi de daneges. Furthernore, the heat generated by the dice nust be

di ffused effpiaatdythé Thovatidhpe package structure to ensure the operation
the dice. Most of the package technol ogies divide dice on a wafer into

respective dice and then to package and test the die respectively. Another
package 25 tech | 1 ed "Wafer Level Package (W.P)", can package the
dice on a vvafe?ﬂﬂéf 8“&091 EGIALPS FR o HBAZR SETISEEnaBg; ergiRasti C?i%"

technol o r n ,
| over _coat 2 SRR ARLARTRre THA of eI dcRia BARMON Sn LS E%HE
t echni que Hasl Hee medHodl Soranphmufdctl.u'mgmbe salmotl ng instrunment such as

di giitoal canera, inmage scanner, etc. The conventional.

2. Description of the Prior Art

The semiconductor technologies are developing very fast, and

especially semiconductor dice have a tendericy toward miniaturization.

15 However, the requirements for the functions of the semiconductor dice
' have an opposite tendency to Variety. Namely, the‘_selln_iconducti)r dice
must have ﬁlore 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 package 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-fiil or molding.

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

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



-2- CMOS sensor is disposed on a circuit board. The CMOS sensor has a chip
secured therein. The lens seat has a focusing | 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 5 digital signal. The Chip of the CMOS sensor is relatively sensitive
to infrared ray and dust particles. If the unwanted particles are not
renoved fromthe sensor, it |eads to downgrade the quality of the device.
In order fMaShsavsor isedispoped on & herawinboalrd b Fhee®MADS wepnsda iegea chep

sensitive chip. i cal , fthe image sensor nodyle is formed by using a
method of SEFEES gﬁé’{% JeBs AR daD A [biseRg Ips fedpcysipetheimager i ng

packagi ng It ' | S| . - o i:des,
Phe. dr anbagkes ohe e, YRUBECHOEE SCASDETRAIMAR (8P 1S5 R0 ARIAE: sieeries
due to parsémt bydiwet cimipntat & aligital pemsissgr doeaontértiy thennalog sigradrinés ar e
optical conpgopents o m conduct or.s |ll.zed as solid state i I ng

devi Ges. CH&lJE}’ﬁ SHHos ?rfgﬁm St th%oét’ié%r%@@%s@ﬁ Y& Agnatye to
manuf act ur§ ] I ' 0 L td.\d d ]

phot osensi %W?{Eyd: l?nat aggfraggt?gaaégg ?ﬁg}?ét n&%%?ﬁ%%@%%%r}nﬁ{ﬁ%{%é{r}gp %s
been reducgdnbehevsarsaptit brad2®h doluegrader oy qualiSHdi LtheAdeviconpamrdat so

devel ops wafer_ |evel package ¢technique, the imge sensor dice packaged by
the SHELL En8ghieyenthyheHrPess: thaeemevakhyi mangla&ma@cﬁesr@agﬁ Fhe sempitive

conplicate ; d r LS | out,
ond ¢ ho. pot R ESicafD] e Hhadel SIRRR' EIE S nftdC bl G SRGY BRI B0

f or 1ON- CHI @eCECREENLICPE QheSArawbSERTES | G GBNTORoMD INIIFASTEU Mhg
METHOD THEREOF;, i ssued May 7, 1996 to, Yoshi kazu ,Sano, et al. teaches a

met hod f orPACKREING EACGSS c U @ dermticle ceptanipatiansian csaNsingstarsee.
Besides, the drawbacks of the LCC are higher packaging cost and lower

yield rate due to particle contamination on sensing area.

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 compaﬂy 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
THEREQF; 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.

30



A mcro lens array is formed over the CCD array using conventi onal

| it hography and re-flow techniques. 30 -3- Therefore, what is desired is to
provi de a novel image sensor structure free of particle contam nation on
sensing area. SUMMARY OF THE I NVENTION 5 Therefore, the present invention
has been made in view of the above probgens in the prior arts, and it is
an objective of the present invention to provide an inmage sensor die
structure without particle contam nation on mcro | ens and nethod for
manuf act uri ng Thersfare, wWhatnisi rdgresbnsortodipeocideprd siesvel $miager atasand an
| mage sensor array formed oyer the substrate. Mcro | ens are di sposed on
the i mage SYdcEdre WeeRf Patticle CopfRBMNALOBOMAGNBINL R %ct er of wat er
repellency and/or oil repellency is forned on the mcro lens to prevent
the mcro lens 15 fromparticle containnment. The protection layer is

pref er abl yYSUMMARYOF THEVENVEBERIONYer. The protection |ayer includes
PMVA (Pol ynet hyl met hacrylat), SOG (Spin on d ass), PolyCarbonate,

Fl uof opol ymer, Si 2, A1203. The inmge sensor array includes CMOS or

CCD.
The [ Tage sensgheflel Wid BeSAPHTASYidh Mkl SIOIBAAY § o RuRDaR0.L e

protection |ayer. sensor conprises a’'colo er
formed oveprdbienisrhgehsgnsor azts,aynd BRi&RrDEB{IItIEl 6INtE phebebiRAWINED25
FIG 1 is a schematic diagram of a _package with a side by side structure
accordi ng ¥ pg‘ﬁgadlgr a8 dagh $eREPHglie 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 pfotection layer includes PMMA
(Polymethylmethacrylat), SOG (Spin on Glass), PolyCarbonate,
Fluoropolymer, SiO2, AloOs. 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 2 is a schematic diagramof a package with a stacking structure
according to the present invention; FIG 3 is a schematic diagram of an

i mage sensor die according to 30 the present invention; -4- FIG 4 is a
schematic diagramof a protection |ayer on the micron |ens according to

t he present invention. DESCRI PTI ON OF THE-PREFERRED EMBODI MENT 5 Sone
sanpl e enbodi nents of the invention will now be described in greater
detail. Nevertheless, it should be recognized that the present invention
can be practi c&lGi rt asva deheamfic aliagtdmr of abpditeetion esrdes thehasieron
explicitly, described, and,the scope of the present invention is 10
expressly HotS RFTRY gé%@stprﬁeggé%vﬁmfé% n the acconpanying cl ai ns.

Then, the conponents of the different el enents are not shown to scale.
Some di nensions of the related conponents are exaggerated and neani ngl ess
porti ons aDESCRIBTHON OF THE PRERERREDCEMBOIMMENTt i on and

conpr ehensi on of the present invention. 15 A wafer |evel package structure
is pPovided, as shown in FIG 1. The package structure conprises an

i sol ati ng base ' : l.ce £ ' tric
| ayer 205, a Sg@%g%sg%ﬂgcftﬁ@%rgggggﬁ?m 1212% gg@ ‘g@%{?c ib\?e&?%:fgéeedzgrg, an
i sol ation gegeter 20&afind Nevelehelkak| St 2Hould0 bEhecomirticédl tinft the psekati ng
base 200 can be, glass,, silicon, ceramc or quartz crystal etc., and _even

have a roultYSSIHoR FaBt Bh qUREHCSAdpea WiKE rangfgel obiaelopmbedinyurtishepidne
gbieaﬁgzt ﬁ@ﬁ?@%&@?@%&%@%@eﬁ% ﬁ:gl%e scBhk UGE Y p@gehm%%ﬁ% orgdi ce
O expressly not limited except as specified in the accompanying claims,
Then, the components of the different elements are not shown to scale.
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 wafer 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



I sol ati ng base 200 by an UV curing type and/or heat curing type adhesion 25
material 203 with good thernmal conductivity. The. first dielectric |ayer
205 is fornmed on the isolating base 200 and filled in a space except the

i mmge sensor dice 201 and the dice 202 on the isolating base 200. The
material of the first dielectric |layer-835 nmay be silicon rubber. 30 The
second dielectric layer 207 is fornmed on the i nage sensor dice 201 to
cover a sensing area of the inmage sensor dice 201. The material of -5- the

second di ethetsecondagislecioir layes LY i 02 doproteptdtentibnl fikm BRésidss, a
filtering f.il mmay.be forned.on the second dielectric.layer , an he
filteri nS ﬁ?“iem%,ﬁ%fn%&ifﬁpfcgm 91 ?E‘Fi%omi/gf‘?fe%l%iz}éeﬁ EB%e@ﬂdg tﬁFﬁe
contact CORMeEig Al Lo Ofahpld OR Tekriily IR, (A5 HiQOr Lhe i mage

sensor dice 201 and nefal pads 204 of the di‘ce’202 to cover the metal pads
210, 204. Nanmely, the contact conductive |ayer 206 may be electrically

led to th t al 210, 204, tvely. Th terial f t
cont et conducrfeCPalpit ossBIHr LRI b iamvaed W Tesfal Rada A 6f Ehe
combi nat i onnhger%so?haid@e@eg ﬁqgsrﬁl%i&’ ﬁgés 64 Jg%eea?éqabﬁz% Sggéi.s thdne

r on t e , an

I sol ation |ay 209 1s forne e conhtact conductiv ayer t he
i sol ati on hgtat 208 [240,804niNamedn the coanbeic condudtivei lager | 20€@ rmag6be The

(5 1 oxane BlicPerly soused iiBeesn! Bafaihgosarrepeamalye T miteedion
the openi ngs ¢y dﬁﬁitﬁbﬂ%oﬂﬁh@?ﬁesﬁxﬁag?}o% ) E.aéeléf’ﬂggl:i;ﬂogg é\hp@d saa%ha' e

electrically coupled. wth the co onducti ve réspectivel y.
The leet al st dembinatadh stiz@8ofrayThe metalepatial 250208} akge fdi axa2@@leAY be

selected {LOM DR o 20ck e, 0B DS YEs 0 0 2B Bl ie e
dice. The HoBIRUREPRE isdlatfor by’ 8084¢5898enMdd on the contact conductive
layer 206. The material of the isolation layer 209 is selected from epoxy,
resin, SINR (Siloxane polymer) or BCB. The metal soldering balls 208 are
15 formed 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
CMGOS 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 -



the dice 202 with a side by side structure. Mreover, another wafer |evel
package structure is provided, as 25 shown in FIG 2. The dice, in one
enbodi nent, are packaged with a stacking structure. The package structure
conprises an isolating base 300, imge sensor dice 301 and dice 302, a
first dielectric |layer 303, a second diél-ectric |layer 304, a third
dielectric layer 311, contact conductive |ayer 305a, 305b, an isolation

| ayer 306 and sol der balls 307. The 30 material of the isolating base 300
is glass, sensepnlice8Odnanddheqdinet302 ery paakaged. witind staekingastractomnd or

zazﬁztg:sg“ﬁw a“cggea“e effBfed fa BETRasmg Page 30 bmis, Cc?xg?ﬁéet?{o%
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material 310a with good thermal conductivity I rst
303 is foreeodunetivily. i Shkediistgliblkseris 1806r 308 i foratkd onahepisoktinxg épiset he

di ce 302 base 300. f the f |
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formed on MheAnaRadlal 8 Paefirst HRichiER: f%@? BngﬁbE%léEgrﬁ;h Bggs 309 to

electrically couple to th erreta pecti e i mage

sensor dice 301 are adhered to the d| ce 302 by an UV curing type and/or

heat curing ty adhe§| on materi.al . 310 g}ood thermal conduyctivity.
S t
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Besi des |rd dieglectric Iayer formed on the ijmge sensor d| ce
301 to covgf)2 Vel iy SESTN ap%é %‘%E(S’PTBF%L;YB’Sla gg material

310b with good thermal conductivity. 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 SiO3.

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 SiO2 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



20 the third dielectric layer 311 should not affect function of the inmge
sensor dice 301. The material of the third dielectric layer 311 is SIQ2 to
be a protection film Specially, a filtering filmmay be forned on the
third dielectric layer 311 on the image sensor dice 301, and the filtering
filmis, for exanple IRfiltering |layer7-to be a filter. 25 The contact
conductive layer 305b is formed on netal pads 308 of the image sensor dice
301 and filled in the via hole 312 to cover the netal pads 308. Nanely,
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The isolation layer 306 is forned on the contact con uct er 305
and the i setlertashficayepo3s resin apdthagombindtton thetendt conductlve Iayer
305b. The material of the isolation layer 306 is selected from epoxy,
resin and the conbination thereof. 5 The metal sol deri ng balls 307 are

formed on the aPRMRGSI BRIl Balls TRITAF F0rhedlor B %@%ﬁlkn%é; bySgEREngal | s

307 are electrically coup e he contact conducti
r espect i veinethddesanthat thelmetdlrmpldetihg b0y 30y abrecketdeallpabliplSd with0

Suppor{ i 81 PO eoeRapFBLe et dDab: ARAPPHAYSadbouBRbs: Stidemshballse
CMOS i mage3§¢r}§lg KH §81de¥|'1:§3alls”§9‘? sensor dice 301 are packaged with the
dice 302 wth a stack |ng structure.
10
The dice 302 may be selected from DSP die, active die, passive die,
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 bhaked to re-flow the micro lenses 140 into



15 Referring to FIG 3, mcro 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 inage sensor includes an isolation |ayer
110 forned over a substrate 100. A color filter layer 120 is next formed 20
over the isolation |layer 100 with sub-pig8el areas properly aligned with
active devices in the substrate 100. Another layer 130 is generally forned
over the color filter layer 120. There are several ways well known to those
skil | ed i nthégrapert eptcalc forth viast leonteolfingntimemnaf tempiecatiteeindividmal The

matori a1 BoRd CRPRABIEe RO Bh pubapiet %ﬁ%%‘aﬁijzéﬁ t&q@uﬁét atr%ap?‘ﬁ?wéﬁ@esi ]
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| ens material |ayer posu oplng or exanpl e

phot o re5|kno@ﬁRn1Mbeashomn) I s deposited over the | ens materi al Iayer

140. Conventional Iithographic techniques are then utilized to form 30
pattérns in the PR by u5|ng exposure and devel opnment step. PR is then
stripped. The d fi [ n to
-8- the proper gg%ﬁ%ES% orn1 y coﬁ?% F f%gntFﬁég%Egn?bﬁggyéghég%hﬁég}yﬁdua
Red/ G een/ BlGe 3 RGB)e snatgrialed! theaublltile 100Goad 208 glass psahictaiductoar e
shown allgned r correspondi ng CMOS_devi ces in substrate 100 as knomm in
the art. lﬁieeelfﬁm%% (93 %Z (itey MRIEOFRTH Adgotselien rlayeyilad sens Bwn

in FIG BCO@ed@ﬁ%b%lafo lefiges 13" 34 ARcAAN oPERg ISRt bSO "

material, ceramc or quartz etc OVEr, "a protectron [ayer
covdned onindradas Gi0d @naéfO:l ffrmdd coyrapin iclatirfg. t Farmphet, etl-te oa fegied rfot 50

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.



10 includes SiQ2 or Al2C3 fornmed by spin coating. Further, the material for
the protection |layer 150 could be PMVA (Pol ynet hyl net hacrylat), SOG (Spin
on d ass), PolyCarbonate or Fluoropol yier. The thickness of the protection
| ayer 150 is controlled Iess than 0.5 mcron neters (m so that it wll
not affect the function of the CMOS sensor. Alternatively, the 15
protection |ayer 150 may conprise a GEARP; ng | ayer 160, for exanple IR
filtering layer, formed on the protection layer 150 to act as a filter, as
show in FIGURE 4. The protection |layer 150 nay prevent the mcro lens from
parti cl &kanisatchinmd isThe user may use liquid or air flush to renove the
particles on the protection |ayer 150 without damaging the mcron 20 | ens.
The protection layer is a water repellency and/or oil repellency.

Pref erall y, .. t: Lot | r, | I cli ' I I 1A
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openi ngs tepmetistoyer the inmage sensor area for conveniently 25 sensing
the image. The material of the isolation |ayer is selected from epoxy,
resin and thé LYAHITAELI on thereof. Although specific enbodiments have been
illustrated escr.li i L ious.taq those skilled in the art
that vari ous%&gf%®§0?%%§a%érﬂ%€ Qovté%?nsag‘és l}J‘}Sﬁ{f%te"departi ng fromwhat is

intended to bgickd RhedisisRdyo baid itrapRpeiiied LhrayBnd- 9- CLAIMS Wat is
claimed is: 1. An inmage sensor die with a water repellency and/ or oil

repel | ency | &9t watebrgpeliangy: and4ap il eapelleneidayee foomesk enysafid misdoov er
sai d supstd %%revent said micro lens from particle contamination, wherein said
particle on said water repellency and/or oil repellency layer could be

removed via liquid or air flush.

2. The image sensor die in claim 1, wherein said water repellency and/or oil
repellency layer inciludes PMMA (Polymethylmethacrylat), SOG (Spin on
Glass), PolyCarbonate, Fluoropolymer, SiOz or Al2Oa.

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

formed on said water repellency and/or oil repellency layer.

5. The image sensor die in claim 1, further comprising a color filter formed

over said image sensor array.

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

includes glass.



mcro | ens disposed on said image sensor array; and said water repellency
and/or oil repellency layer formed on sald mcro lens to prevent said
mcro lens fromparticle contam nationlOwherein said particle on said
wat er repellency and/or oil repellency |ayer could be renoved via liquid

or air f 2. The image sensor . die in claim1l, wherein sajd water
repell e cy%‘g‘ﬁd}r&f“‘g& pensQt, dig e‘ﬁ'c?l‘ﬁ“é@/ei’ VHRFTEHR SRR al'of said stbstrate

(Pol yneﬁﬁ&hfﬁ‘éé‘@&hﬂcﬁ{ductg%éi%%él QBraFi@8s ke y Car bonat e,
Fl uor opol ymer, Si Q2 or Al2 The 1 nage sensor die in claim1, wherein
sai d |mage sensor array |ncI udes CMOS or CCD. 4. The inmage sensor die in
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