FBGA and COB Package Structure for |Image Sensor BACKGROUND OF THE

I NVENTION 5 1. Field of the Invention This invention relates to a package
structure, and nore particularly to an i mge sensor package structure that
can prevent the mcro lens fromparticle contam nation. 10 2. Description
of the Prior Art The package can have a core nade of a common material such
as gl ass epoxy, and can have additional |ayers |lam nated onto the core.

15 These additional |ayers are also known as "built-up" layers. The
built-up layers are typically formed fromalternating |layers of dielectric

mterial and condugiBug 4Rl @0 B! Paciid S AticTRYe 6r Bl ddhddje metal or

conductive | ayer through various e ng processes su as wet etching
which are known in the art and will not be described further 20 herein.
Pl ated through holes called vias are used to nmake interconnects between

various |ayers of netal. BAONGRDESED eyeTHRAINVENIIONSeveral | ayers of
i nterconnections may be built up. Input/ Qutput functions are typically
acconplished using netal 1 traces between the |ayers. Each trace has an

i npedance generated by
P % Field of the Invention

This invention relates to a package structure, and more
particularly to an image sensor package structure that can prevent the
micro lens from particle contamination.

10

2. Description of the Prior Art

The package can have a core made of a common material such as

glass epoxy, and can have additional layers laminated onto the core.

15 These additional layers are also known as "built-up" layers. The
built-up layers are typically formed from alternating layers of dielectric
material and conductive material. Patterns may be built in the metal or
conductive layer through various etching processes such as wet
etching which are known in the art and will not be described further

20 herein. Plated through holes called vias are used to make interconnects
between various layers of metal. Using these layers and vias, several

layers of interconnections may be built up.

Input/Output functions are typically accomplished using metal



its geonetry and | ocation on the package. Due to the manufacturing
technol ogy and material requirenents, packages having built-up |ayers

often include a nunber of degassing holes in the netal |ayers. 5 Degassing
hol es all ow gas to be evaporated during the manufacture of the package so
t hat bubbles do not formin the package. Traces may be routed over or
under the degassing holes, or around the degassing holes, or a conbination
thereof. Since the traces are not in the sane |ocation on the package, and
pass over varying anmounts of non-netal 10 areas caused by degassi ng hol es
in the netdrateydeswethetea koesshdeehatracenpasanc émyatbalceossn @ated Byat ch.
A digital image technique has been wildly applied to i mage shooting

i nstrunment ss@eoasetdy gimdllocatienaoni tiegpaskagaebDueto. tHEhenadGfzwayent i ona
CMOS sensor is disposed on a circuit board. The CMOS sensor has a die
secured t hdeehRologieandnmaseral reguizemenisi pgckegss having buiking lepers nage
onto the di? of Ih? sensor. Through the |lens, the image signal is
sent by t hOHfk 1ylddg ¢ tanmhcsc &fseegnesingovalesi iy theematal ofysignal
into di it3$ signal .. The Dje of the CMOS sena&g is 20 relatively sensitive
to infrared FE 4AE HUEP PUHY 8P, PF revaperairth ALEHE bhs tpansdagirene

renmoved fr t he,sensor .. it.l s t.o do rade the ual i of the device.
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sensitive ¢h{Ped T(W%'rcayMnd%petﬂe”aggaggrfgoholes, or around the degassing
holes, or a combination thereof. Since the traces are not in the same
location on the package, and pass over varying amounts of non-metal

10 areas caused by degassing holes in the metal layers, the traces have an

impedance variation, or mismatch.

A digital image technique has been wildly applied to image

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

15 conventional CMOS sensor is disposed on a circuit board. The CMOS
sensor has a die secured therein. The lens seat has a focusing lens for
focusing the image onto the die of the CMOS sensor. Through the lens,

the image signal is sent by the die to a digital processor for converting

the analog signal into digital signal. The Die of the CMOS sensor is

20 relatively sensitive to infrared ray and dust particles. If the unwanted
particles are not removed from the sensor, it leads to downgrade the
quality of the device. In order to achieve the purpose, the removal by
manual may damage the sensitive chip. Typically, the image sensor

module is formed by using a method of COB or LCC. One drawback of



nodul e is fornmed by using a method of COB or LCC. One drawback of 2 the

COBis |lower yield rate during packagi ng process due to particle

contam nati on on sensing area. Besides, the drawbacks of the LCC are

hi gher packagi ng cost and |ower yield rate due to particle contam nation
on sensing area. 5 Further, mcro | enses are optical conponents on

sem conductors utilized as solid state imging devices. One of the nost

i nportant considerations in designing and manufacturing mcro lenses is
phot osensitivity. One reason mcro | ens photosensitivity may be 10 reduced

is that thehar eOBfisetierel® faediangbsekdaaBcarbResoM N0 PR AN

val ue. Moreover, SHELL CASE conpany al so develops wafer |evel package

t echni que, domgacdstitioh bhe senege; seasor Bdsikspatikadeswnckkher SHELLCEASE i s
hi gher due to requiring two glass plate and conplicate process. And, the

t ranspar enéyei iighdr dpeckagiemxgost5 amhr lavgerouticldnshtehelpot ent pakticle
reliability may be reduced. U.S. Patent No. 5,514,888 for O\ D E SCREEN
TYPE SOL|I DCSTAFRINRANCH OSEREORMANIENMANUFACTURI NG METHOD THEREOF; i ssued May
7, 1996 to Yoshi kazu Sano, et al. teaches a nethod for formng

char ge-coupl ed devices (CCDS) on a silicon substrate. A mcro |ens

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

10 reduced is that the area of each micro lens has been reduced below an
optimum value. Moreover, SHELL CASE company also develops wafer
level package technique, the cost of the image sensor dice packaged by
the SHELL CASE is higher due to requiring two glass plate and
complicate process. And, the transparency is bad due to epoxy

IS wearing out, and the potential reliability may be reduced. U.S. Patent
No. 5,514,888 for ON-DIE SCREEN TYPE SOLID STATE IMAGE
SENSOR AND MANUFACTURING METHOD THEREOF; 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

20 array is formed over the CCD array using conventional lithography and

re-flow techniques.

In view of the aforementioned, the present invention provides an

improved package structure to overcome the above drawback.



20 array is formed over the CCD array using conventional |ithography and
re-flow techniques. In view of the aforenentioned, the present invention
provi des an inproved package structure to overcone the above drawback. 3
SUMVARY COF THE | NVENTI ON Therefore, the main objective of the present
invention is to provide 5 a package for inmage sensor, such as COB (Chip On

Board) or FBGA ( Fine-pitch Ball Gid Array) package structure, w thout
particle contam nation on mcro |lens and nmethod for manufacturing the sane.
Anot her objective of the present invention is to use the glass 10
substrate to prevent the micro lens fromparticle contam nation. The yet
obj ective of the present invention is to provide a CMOS inmage sensor

package nodul e structure tRBUMNMARACKRTEIRTBYVENTION ect|y cl eaned to
remove particle contam nation. 15 The present invention provides a package
structure. The structure of package conprises a die having a mcro |ens
area, adhesive filmpattern forned on the die, and a substrate adhered on
t he adhesive filhargfarcethe tmpaboebieative of droptesetaneandion ete pirpyide20

t hereby_generating an air gap therebetween. _
57 a package for image sensor, such as COB (Chip On Board) or FBGA
( Fine-pitch Ball Grid Array ) package structure, without particle

contamination on micro lens and method for manufacturing the same.

Another objective of the present invention is to use the glass

10 substrate to prevent the micro lens from particle contamination.

The yet objective of the present invention is to provide a CMOS
image sensor package module structure that the package may be
directly cleaned to remove particle contamination.

15
The present invention provides a package structure. The
structure of package comprises a die having a micro lens area,
adhesive film pattern formed on the die, and a substrate adhered on
the adhesive film pattern to cover the micro lens area on the chip,

20  thereby generating an air gap therebetween.

The present invention provides another structure of package. The
structure of package comprises a printed circuit board having a
plurality of connection pads. A die is placed on the printed circuit

25 board, and the die has a plurality of bonding pads connected to the



The present invention provides another structure of package. The structure
of package conprises a printed circuit board having a plurality of
connection pads. A die is placed on the printed circuit 25 board, and the
die has a plurality of bonding pads connected to the 4 connection pads
through a plurality of bonding wres, respectively. An adhesive film
pattern is formed on the chip. Aplurality of solder balls are forned on
the first printed circuit board. A glass substrate is adhered on the
adhesive filmpattern to cover a mcro lens area on the 5 chip, thereby

generating c@%rﬂ'@c”tio@ﬁﬁaﬁgech%gﬁ%}%eg rbluIQHtsys bf %%gll fifio QfirRac ¥ﬁ%§ep<{ti’vetl CAn

conprises a protection material to substanti y“cover’ t urality of

bondi ng Wi raethesThe fitlinepa @A i iSEBrndTbal thd eAsp.f ATPRELiRRIR ddided Hallle
present invention provides a structure of package nodul €. The structure of

package moduk eforongt i @estiee Pirsbt geneéd celiréutodbard havigleass phbsahicd Yisof
connection pads. A die is placed on the printed circuit board, and the die
has a pl ur aldheyedforbthdiadih gsads fitmnpatted tbacdveridenicoarientiaeapashehr ough
a plurality of bonding wires, respectively. An adhesive filmpattern is
fornmed dn thep.chigreba ganesstingban pat gap sheadbetmeton t he adhesive film
pattern to cover a mcro |lens area on the

The structure of package further comprises a protection material
to substantially cover the plurality of bonding wires. The die comprises
a micro lens formed there in.

10

The present invention provides a structure of package module.
The structure of package module comprises a printed circuit board
having a plurality of connection pads. A die is placed on the printed
circuit board, and the die has a plurality of bonding pads connected to
15 the connection pads through a plurality of bonding wires, respectively.
An adhesive film pattern is formed on the chip. A glass substrate is
adhered on the adhesive film pattern to cover a micro lens area on the
chip, thereby generating an air gap therebetween. A lens holder is fixed
on the printed circuit board, and the lens holder has at least one lens

20  placed therein.

The structure of package module further comprises a protection

material to substantially cover the plurality of bonding wires.



chip, thereby generating an air gap therebetween. A lens holder is fixed

on the printed circuit board, and the |ens holder has at |east one lens 20
pl aced therein. The structure of package nodul e further conprises a
protection material to substantially cover the plurality of bonding wres.
5 The structure of package nodule further conmprises an IR CART/ IR
filtering layer fixed wthin the lens holder or formed on the gl ass
substrate. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS The above objects, and ot her
features and advantages of the present invention will becone nore apparent

after reading thenef sthowing get phtiesodesidult i oRrten dakBRsk Gpnimnct i on
with the 10 drawings, in which: FIG 1A is a schematic diagramof a gl ass
substrate WARTANR Eltasihioclafyiel mipat tvetinaeBoridhBdhbRidrher Abasedt oh NNt i on
FIG 1B is a schematic diagram of a processed wafer according to the
present inglass substmtEI G 2 is a schematic diagram of the wafer combining
with the glass according to the present invention. Fig. 3 is a schematic
di agram of an individual CMOS/ CCD i mage

5 BRIEF DESCRIPTION OF THE DRAWINGS

The above objects, and other features and advantages of the
present invention will become more apparent after reading the
following detailed description when taken in conjunction with the

10 drawings, in which:
FIG. 1A is a schematic diagram of a glass substrate with an
elastic film pattern according to the present invention.
FIG. 1B is a schematic diagram of a processed wafer according to
the present invention.
15 FIG. 2 is a schematic diagram of the wafer combining with the
glass according to the present invention.
Fig. 3 is a schematic diagram of an individual CMOS /CCD image
sensor die structure according to the present invention.
Fig. 4 is a schematic diagram of an individual FBGA (Fine-pitch
20 Ball Grid Array) package structure according to the present invention.
Fig. 5 is a schematic diagram of an individual COB (Chip On Board)

package nodule structure according to the present invention.



sensor die structure according to the present invention. Fig. 4 is a
schemati c di agram of an individual FBGA (Fine-pitch 20 Ball Gid Array)
package structure according to the present invention. Fig. 5is a
schemati c diagram of an individual COB (Chip On Board) package nodul e
structure according to the present invention. 6 DESCRIPTION OF THE

PREFERRED EMBODI MENT Sone sanpl e enbodi nents of the invention wll now be
described 5 in greater detail. Nevertheless, it should be recogni zed that
the present invention can be practiced in a wide range of other

enbodi ments besides those explicitly described, and the scope of the

present invention i s expressl g{ not limted except as specified in the
acconpanyi ng cl ai "eESREIPTIQY 0bpdieARERERRE® OIMBETRIMEA Rnents 10 are

not shown to scale. Sonme di nensions of the related conponents are
exagger ated and neani ngl ess portions are not drawn to provide clearer
description and, conprehensi on of the present invention. The structure is
adapt abl e to t HeOBEERITE: fhé!*ﬂ?q s olche imysryon avidl newsbe deissribedBoar d)
type pagkage. e present inyention benefits 15 | ower cost, and nore sinple
processgthgﬁ gg%ﬂﬁge g%ﬁ#e gﬁ%ﬂaﬁgekﬁéPfﬁ S%ﬁHitsgetFB%*HH%?%ggh%hfﬁﬁﬁs
hi gher cost, Ls C , ta__processing.speed_of, the FBGA package is
far faster b{hae:‘]ﬂftgohrgx/;é[]r{tlﬁ]ogt% alcg% be prac’?icecg 1n" a wide range of 0'5’16%
embodiments besides those explicitly described, and the scope of the
present invention is expressly not limited except as specified in the
accompanying claims. Then, the components of the different elements
10 are not shown to scale. Some dimensions of the related components
are exaggerated and meaningless portions are not drawn to provide
clearer description and comprehension of the present invention. The
structure is adaptable to the FBGA (Fine-pitch Ball Grid Array) and
COB (Chip On Board) type package. The present invention benefits
15 lower cost and more simple process than the die scale package (CSP).
The CSP type package suffers higher cost issue. Further, data

processing speed of the FBGA package is far faster than conventional

TSOP (Thin Small Outline Package) for inter-connection wires design.

20 Referring first to FIG.1A, a processed wafer 100 is provided. The
processed wafer 100 bears a plurality of dice having devices formed
therein. In one example, the devices include image sensors formed
thereon. The image sensor includes CCD or CMOS sensor. An adhesive

film pattern 102 is formed on a substrate 101, shown as Fig.1B. The



TSOP (Thin Small CQutline Package) for inter-connection wires design. 20
Referring first to FIG 1A a processed wafer 100 is provided. The
processed wafer 100 bears a plurality of dice having devices forned

therein. In one exanple, the devices include i mage sensors forned thereon.
The i mage sensor includes CCD or CMOS sensor. An adhesive filmpattern 102
is formed on a substrate 101, shown as Fig. 1B. The 7 nmaterial of the
adhesive filmpattern 102 is elastic material, such as UV type or thernal
type material. In one enbodinent, the elastic material conprises BCB, SINR

i d f |
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substrat e 301Gy ﬁén%?sg r Iq%fe%tz At g% Sd %ﬁgeafrﬁeﬁgem% %HPS ec; aof

101 i s about ron1103n1to I p-SI Vi Ce si

the vaf er 0R-ial abheied BEs, st [S16thit PRILEED, 10:! difBl@sso 0l to

expose bondi ng pads such a re ore,

mcro | engesireaBddesf tHE eldstid Mﬁpé@ﬂ&ﬁr 1@@%@%@@& %100 i's
covered by the glass 101. A mcro ITens is generally forned on the op

surfacgs cbatimger sepsiolg mbethedgdtef dulsstdhe: NHY1 beompriseet ethyd tdr t he
elastic film pattern 102. Al pads 105 do not contact with the elastic film

pattern goRrtZhEhprdtekseds valf ehe Ilbdteates 1@ plisrabony fosmi 1OGENS efasor
devices 200um. Then, the chip-side (or device side) of the wafer 100 is attached
to elastic film pattern 102 of the glass 101 to expose bonding pads 105,
such as Al pads, shown as Fig.2. Therefore, a micro lens area 104 of
10  the image sensor (not shown) in the wafer 100 is covered by the glass
101. A micro lens is generally formed on the top surfaces of image
sensor. The edge of the die may be contacted with the elastic film
pattern 102. Al pads 105 do not contact with the elastic film pattern
102. The processed wafer 100 bears a plurality of image sensor devices
15 in sensing area. As know in the art, the image sensor includes an
isolation layer formed over the wafer 100. A color filter layer is next
formed over the isolation layer with sub-pixel areas properly aligned
with active devices in the wafer 100. Another layer is generally formed
over the color filter layer. There are several ways well known to those
20  skilled in the art to proceed with the formation of a micro lens. One
material found suitable for the micro lens is a mixture of melamine
resin and generic novolac base resin. Subsequently, a photo resist (PR)

is deposited over the glass 101. Conventional lithographic techniques

are then utilized to form patterns 103 in the PR by using exposure and



15 in sensing area. As know in the art, the inmage sensor includes an
isolation |ayer forned over the wafer 100. A color filter layer is next
formed over the isolation |ayer with sub-pi xel areas properly aligned wth
active devices in the wafer 100. Another layer is generally formed over
the color filter layer. There are several ways well known to those 20
skilled in the art to proceed with the formation of a mcro I ens. One
material found suitable for the micro lens is a mxture of melam ne resin
and generic novol ac base resin. Subsequently, a photo resist (PR) is

d ited I 104. Co [ | lith hi hrd .
thenut 11 i SR EER R  APreCT0S TR, PR R LRy ep B ot ©

devel opne s are perforned in the die formati on procedure
not packa é?ikagﬁ%}gﬁégFé%i PR) is patterned on the glass 101 to expose the

area 5 not aligned to the imge sensor area or mcro |lens area 104. The
glass 101 is then etched by a wet etching process to renove partial glass

exposed by thea PRIBA&IsE(PRY RepdQBrnéderehye gm%smg tﬁ!exﬁﬁﬁ% thdareand the

partial silicon die. For exanple, the wet etching solution is HF or BCE,
etc.. PR imottdlgghead o phedmdge sehebP areAoraffercl fhd aréd QRCtEe gldsdy the

glass 101 fromparticle contamnation. Referring to FIG 3, the wafer is

di vi ded t d(dbtisitihea ptehed iHyy aofveanetching process to remove partial glass
exposed by the PR under an area 106, thereby exposing Al pads 105
and the partial silicon die. For example, the wet etching solution is HF

or BOE, etc.. PR is then stripped. The micro lens area 104 is protected

10 by the glass 101 from particle contamination.

Referring to FIG.3, the wafer is divided to obtain a plurality of an
individual CMOS or CCD image sensor die 110. From the individual
package structure, micro lenses are formed on the top surfaces of the

15 die 110, the edge of the divided glass 111 contacts to the elastic film
pattern 112. Contact pads 113 are located at the edge of the die
110without contacting with the elastic film pattern 112. The glass 101
is attached on the top surfaces of the die 110 through the elastic film
pattern 112. An air gap 115 is created between the die 110 and the

20 glass 111 and over the micro lens area 114.

Referring to FIG.4, it is an individual FBGA (Fine-pitch Ball Grid
Array) package. Data processing speed of the FBGA package is far

faster than conventional TSOP (Thin Small Outline Package) for



i ndi vi dual CMOS or CCD i mage sensor die 110. Fromthe individual package
structure, mcro |lenses are fornmed on the top surfaces of the 15 die 110,
the edge of the divided glass 111 contacts to the elastic film pattern
112. Contact pads 113 are |located at the edge of the die 11 Owm thout
contacting wwth the elastic filmpattern 112. The glass 101 is attached on
the top surfaces of the die 110 through the elastic film pattern 112. An
air gap 115 is created between the die 110 and the 20 glass 111 and over
the mcro lens area 114. Referring to FIG 4, it is an individual FBGA
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pattern 124, &aNtagt, @aﬂ§a&2§aage1i@rdl%df&%&é@%ﬁ ?He%%‘é%%ée t&i?etgﬂa' fie 121

for wire bonding. The die 121 conpri ses sensor or paaﬁs 129

are connect®d f§Owiihe opRRAE! TAR ?irds2 123 AbrRe8URIOSRnLeP ort BTN @
plurality of bonding wires 125, respectively. Then, a protection material

or nol di npakRE1D9 srhedbanté@d 1o eloy ebethechion phisallg bes shbshatdand ng
wres 125, Al pads 129 and the connection pads 128 except the top of the
gl ass 123 thooaghow t pkiraligint of obpading wires 125, respectively. Then, a
protection material or molding 126 is substantially covered the
pluralities of the bonding wires 125, Al pads 129 and the connection
pads 128 except the top of the glass 123 to allow the light to pass
10  through. In one embodiment, the protection material 126 comprises
compound, liquid compound, and the protection material 126 may be
formed by molding or gluing method. For example, the substrate 120
comprises a plurality of solder balls 122 connecting with external
devices. As the same, a micro lens may be formed on the micro lens
15 area 127, and an air gap is created between the die 121 and the glass
123. The glass 123 may prevent the micro lens from particle

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

particles on the glass 123 without damaging the micro lens.

20 Referring to FIG.5, it is an individual COB (Chip On Board)
package module. Similar to above-mentioned, a glass 132 is attached
on the top surfaces of a die 131 through the elastic film pattern 133 to
expose Al pads 134 for wire bonding. The die 121 comprises CMOS

sensor or CCD image sensor. Al pads 134 are connected to the

10



10 through. I n one enbodinent, the protection material 126 conprises
conpound, |iquid conpound, and the protection material 126 nmay be forned
by nol ding or gluing nmethod. For exanple, the substrate 120 conprises a
plurality of solder balls 122 connecting with external devices. As the
sanme, a mcro lens may be formed on the mcro lens 15 area 127, and an air
gap is created between the die 121 and the glass 123. The glass 123 may
prevent the mcro lens fromparticle containnment. The user may use liquid
or air flush to renove the particles on the glass 123 w thout damagi ng the
mcro | ens 0 Referring Bl G5, it i.s an . ndivi |, COB, (Chi Boar d)
package moouleC Shi e %%g%oavg-r%ﬁgicdﬁ%%{t %Oaquaggg%fo%ha?tfégﬁgaw on the
top surfaggs i hr . el {c.fi e t expose
A pads 131 Par e s dok R TR e e Tk e el 1%, REED
i mage sens@ibstAhtiBAdScdndecdl @£ i ty 5 of a
stAhtBRYScdri4ear & 8&5{?16?% b tﬁ@%orgcﬂgl . et 188, R?%%é?sg

printed circuit board 130 throu rality o i'ng wres

respectivalas aHethe acdiRé@idn PadRtes akedgt the totHBEtARt sRlkY189vEy ed the
pluralities of the bonding w rgjshl%, Al %%%Z 13£ﬁnd thegcgnnecti on pads

135 exgeptalioine theplightt fte pglsas shisigeH.0I8 @hé Anbdditiealt! the pastectidnough.
I n one enbodi nent, the protection material 137 conprises conpound, |iquid
conpound, maatkridle 137 comprises compound, liquid compound, and the
protection material 137 may be formed by molding or gluing method.
As the same, a micro lens may be formed on the micro lens area 141,
and an air gap is created between the die 131 and the glass 132. A lens
10 holder 138 is fixed on the printed circuit board 130 to hold a lens 140.
A filter 139, such as an IR CART, is fixed to the lens holder 138.
Alternatively, the filter 139 may comprise a filtering layer, for example
IR filtering layer, formed upper or lower surface of the glass 132 to act
as a filter. In one embodiment, IR filtering layer comprises TiO2, light
15 catalyzer. The glass 132 may prevent the micro lens from particle

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

particles on the glass 132 without damaging the micro lens.

Hence, according to the present invention, the aforementioned

20  package structure has the advantages list as follow: the FBGA or COB
package structure of the present invention can prevent the micro lens
from particle contamination. Moreover, CMOS/CCD image sensor
package module structure may be directly cleaned to remove particle

contamination. The process of manufacturing of the FBGA or COB

11



protection material 137 may be fornmed by nolding or gluing nethod. As the
sane, a mcro lens may be forned on the mcro lens area 141, and an air
gap is created between the die 131 and the glass 132. A lens 10 hol der 138
is fixed on the printed circuit board 130 to hold a lens 140. A filter
139, such as an IR CART, is fixed to the lens holder 138. Alternatively,
the filter 139 may conprise a filtering |layer, for exanple IR filtering

| ayer, formed upper or |lower surface of the glass 132 to act as a filter.
In one enbodinent, IRfiltering |ayer conprises Ti 2, light 15 catalyzer.
The gl ass 1RTKmpe Piravente bhﬁu@ﬁ@éé&ﬂﬁ@ﬁreﬁ&wﬂ RAL{Gli8an ARl dlEENt . The
user may use liquid or air flush to renove the particles on the glass 132
wi t hout damagi ng the micro |lens. Hence, according to the present invention,
the aforenentioned 20 package structure has the advantages list as follow
t he FBGA or COR\lthaukhgesptcifict iermbotimeaitpr dsevd  ibeeant {lnsteatedr eyent t he
mcro lens fromparticle contam nation. Mreover, CMOS/ CCD i nage sensor
package modigseridedydt uvdl ey obeialis dot tlyosd ehmidet tio teeowve paat ver®us
contam pation.. The process of manufacturing of the FBGA or COB 11 package
struct ute &RogHicagionsermay ke anefervitbout glepeirtiag frpns iwiphteis intahdedutgh
specific e%bﬁ[di rrte ts lhgyg b%gn illustrated and described, it will be

obvi ous t 0 "ChISESKPPLEa oY AherPRERdsh&taiing-i ous
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5 nodifications may be nade w thout departing fromwhat is intended to be
limted solely by the appended clains. 12 CLAIMS What is clained is: 1. A
FBGA (Fine-pitch Ball Gid Array) package structure, conprising: a die
formed on a substrate, said die having a micro |l ens area; adhesive film
pattern formed on said die; and a transparent material adhered on said
adhesive filmpattern to cover said mcro lens area on said chip, thereby
generating an air gap therebetween; first pads fornmed on said substrate
and second pads formed on said die;ChAIMS connected between said first
pads and second pads; nolding material substantially covered said wres;
and sol deVhphis slaimestHsd on a under surface of said substrate. 2. The
structure in claiml, wherein said die is an i mage sensor. 3. The structure
inclaiml, wherein nmaterial of said adhesive film pattern is elastic

R er ol L, Sl SLant e ey hal, compr eee, N P 1 Lherml ype
a die formed on a substrate, said die having a micro lens area;
adhesive film pattern formed on said die; and
a transparent material adhered on said adhesive film pattern to cover
said micro lens area on said chip, thereby generating an air gap
therebetween;
first pads formed on said substrate and second pads formed on said
die;
wires connected between said first pads and second pads;
molding material substantially covered said wires; and

solder balls attached on a under surface of said substrate.

2. The structure in claim 1, wherein said die is an image sensor.

3. The structure in claim 1, wherein material of said adhesive film
pattern is elastic material, wherein said elastic material comprises UV
type or thermal type material.

4. The structure in claim 1, wherein said transparent material
comprises glass or quartz, wherein a thickness of said transparent

material is from about 100um to 200pm.

5. The structure in claim 1, wherein said molding material comprises
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conprises glass or quartz, wherein a thickness of said transparent
material is fromabout 100mto 200m 5. The structure in claim1, wherein
said nolding material conprises 13 conpound or |iquid conmpound, wherein
said nolding material is formed by nolding or gluing nethod. 6. A Chip On
Board (COB) structure of package nodule, conprising: a substrate; a die
pl aced on said substrate; adhesive filmpattern formed on said die; a
transparent material adhered on said adhesive filmpattern to cover a
m cro | enscangauod sai digliid, domepebyndgendreatimngsad aholdiap thetceialbét ween;
a lens holder fixed on said substrate, said |ens holder having at |east
one | ens poaged brereldingfarrguipgaseftorxded on said substrate and second
pads fornmed on said die; wires connected between said first pads and
second pads; and nolding material substantially covered said wres;

lity of said second pads_connected to a

\8113; 2t ;a%gA gﬁ?ela’hé?lr’ng%%@QBﬁ%}ﬁaﬁ%rep%P%kw srodigicd CRIpRESING:
respecti V%{ gubstrate;
a die placed on said substrate;
adhesive film pattern formed on said die;
a transparent material adhered on said adhesive film pattern to cover a
micro lens area on said die, thereby generating an air gap there
between;
a lens holder fixed on said substrate, said lens holder having at least
one lens placed therein;
first pads formed on said substrate and second pads formed on said
die;
wires connected between said first pads and second pads; and
molding material substantially covered said wires;
wherein said die has a plurality of said second pads connected to a

plurality of said first pads through a plurality of said wires, respectively.
7. The structure in claim 6, wherein said die is an image sensor.

8. The structure in claim 6, wherein material of said adhesive film is
elastic material, wherein said elastic material comprises UV type or

thermal type material.

9. The structure in claim 6, wherein said transparent material
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7. The structure in claim6, wherein said die is an i nmage sensor. 8. The
structure in claim6, wherein material of said adhesive filmis elastic
material, wherein said elastic material conprises UV type or thernmal type
material. 9. The structure in claim®6, wherein said transparent materi al
14 conprises glass or quartz, wherein a thickness of said transparent
material is fromabout 100mto 200m 10. The structure in claim6, wherein
said substrate conprises printed circuit board. 11. The structure in claim
6, wherei rrosaprisasl glang omtpramy, conprdises tluokpessdofosald guadspenpound.
12. The structure in claim®6, further conprising a filter formed within
sai d | ens Asieréd] isvfierephoyhil@Grmtter20@uan IR filtering | ayer forned on a
surface of said substrate. 13. The structure in claim12, wherein materi al
said IRfiltering layer conprises TiQ2, light catalyzer, wherein said

filter is .| ilter fixed wthin said ]ens, holder. 15 : .
IOR ’Ithe structure 1n claim g, wherein said substrate comprises printed

circuit board.

11. The structure in claim 6, wherein said molding material comprises

compound or liquid compound.

12. The structure in claim 6, further comprising a filter formed within
said lens holder, wherein said filter is an IR filtering layer formed on a

surface of said substrate.
13. The structure in claim 12, wherein material said IR filtering layer

comprises TiOg2, light catalyzer, wherein said filter is IR filter fixed

within said lens holder.
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