Structure of image sensor nodul e and nethod for manufacturing of wafer

| evel package BACKGROUND OF THE INVENTION 1. Field of the Invention This
invention relates to an i nmage sensor nodule, and nore particularly to an

i mage sensor nodul e and a structure and net hod for manufacturing of wafer
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very fast, and especially sem conductor dice have a tendency toward
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The dice are, such as inage sensor dice. Now, the imge sensor nodule is

formed by usi Mohemagt o8¢ oS0 éclda@éistrﬁbt@r@[&todlﬁ@m(ﬁlke @fcet fhemnamitdigel of
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advanced semlconductor dice due to the density of the pins thereof is too high. Hence,
a new package technology of BGA (Ball Grid Array) has been developed to satisfy the

30  packaging requirement for the advanced semiconductor dice. The BGA package has
an advantage of that the spherical pins has a shorter pitch than that of the lead frame
package and the pins is hard to damage and deform. In addition, the shorter signal
transmitting distance benefits to raise the operating frequency to conform to the
requirement of faster efficiency. Most of the package technologies divide dice on a

35  wafer into respective dice and then to package and test the die respectively. Another
package 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.

40

The dice are, such as image sensor dice. Now, the image sensor module is

formed by using a method of COB or LCC. The one drawback of the method of the
COB is lower yield rate during packaging process due to particle contamination on
sensing area. Besides, the drawbacks of the method of the LCC are higher packaging

45  cost dueto



package techni que, the inmage sensor dice packaged by the SHELL CASE is

hi gher cost due to requiring two glass plate and conplicate process. And,
the transparency is bad due to epoxy wearing out, and the potenti al
reliability may be reduced. 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 a new i mage sensor nodule. SUWARY OF THE
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and the F. RoConViaserdlynhbkad finyl ©5tisobde wabhleelgRidRhgsd to the sol der
balls for conveniently transm tt| ng signal of the inage sensor dice.
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pr esent |n§ﬁ%?ﬁ “Bh also prOV|des a wafer | evel package structure. The
package structure conprises an isolating base, a first die and a second
die, a first ditdlanatharebienjiae of theqwesnnd invieation istogaisaihe yield of dhe paakage
conducti vestragterg. an isolation |layer and solder balls. The first die and
second2§li e are adhered to the isolating base. The first dielectric layer is

formed on the |gRd dgediBe® fARdplesént8alvdntion i$ RIGRRkagd é’lﬁnfdtlir%'fwmﬁae
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30 As aforementioned, the present invention provides an image sensor module and

a method for manufacturing of wafer level package. The image sensor module
comprises an isolating base, a wafer level package, a lens holder, and a flexible printed
circuit (F.P.C.). The wafer level package having a plurality of image sensor dice and a
plurality of solder balls is attached to the isolating base. A plurality of lens are placed in
35  thelens holder, and the lens holder is located on the image sensor dice. The lens holder
is placed in the F.P.C., and the F.P.C. has a plurality of solder joints coupled to the
solder balls for conveniently transmitting signal of the image sensor dice. Moreover,
the image sensor dice may be packaged with passive components or other dice with a
side by side structure or a stacking structure.
40
The present invention also provides a wafer level package structure. The
package structure comprises an isolating base, a first die and a second die, a first
dielectric layer, a second dielectric layer, a contact conductive layer, an isolation layer
and solder balls. The first die and second die are adhered to the isolating base. The
45  first dielectric layer is formed on the isolating base and filled in a space except the first
die and second die on the isolating base. The second dielectric layer is formed on the
second die. The contact conductive layer is formed on a first metal pad of the first die
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pad, and the contact conductive layer is electrically coupled to the first
netal pad and second netal pad, respectively. The isolation |ayer is
formed on the contact conductive layer, and the isolation |ayer has
openings forned on the contact conductive |ayer. The solder balls are
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pat t er #0 aném@%F‘eSSﬂSQF &g tvleofmaﬁecéenswﬁérﬁ i packaged Fon theolidFedicapelivg die,
cured. Thephisretdiphotpportale,stPUphe deprocessor divovstl a stvding sirmfturey of dice on
the wafer is sawed to formindividual dice. Next, the good dice are

sel ected and atTthrqghiesent dneeritidal Add povRRs e prbdess Solyatdr ngvdhpackdge. Kiwted. A
material | g@mbofo fRIHPHiOM Brhs® bﬁtmétgl]%zﬁeoft@ furblityl &t BcSBAGCWARPRY the
ggggﬁgé%yeﬁgve& (SR HBEs. | & U8 o LA8 Sayel 1FTRES o'nadle %‘, ¥ BhoforeSidl Siftterd)
& e pﬁurahty of dice. Then, the silicon-dioxide layer is cured. The first photo resist
pattern is removed. The plurality of dice on the wafer is sawed to form individual dice.
Next, the good dice are selected and attached to a isolating base. The isolating base is
cured. A material layer is formed on the isolating base to fill in a space among the
40  plurality of dice on the isolating base. The material layer is cured. A second dielectric
layer is formed on the material layer and the metal pads. After that, a partial region of
the second dielectric layer on the metal pads is etched to form first openings on the
metal pads. The second dielectric layer is cured. A contact conductive layer is formed
on the first openings to electrically couple with the metal pads, respectively. A second
45  photo resist layer is formed on the second dielectric layer and the contact conductive
layer. Then, a partial region of the second photo resist layer is removed to form a
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| ayer is fornmed on the material |ayer and the netal pads. After that, a
partial region of the second dielectric |layer on the netal pads is etched
to formfirst openings on the netal pads. The second dielectric |ayer is
cured. A contact conductive layer is formed on the first openings to
electrically couple with the nmetal pads, respectively. A second photo

resi st | aysecond phatonmesiisbpattdre andoopdsaltled emttadtaccondyetivealaget toefarmnseaond
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on the coridrlatiow tayer earedhdippby.dbe spldegbaiscre weddqdggrethe third QpERiggs.r egi on
of the 1isolation |layer on the conductive lines is renoved to formthird
openings. The isolation |ayer is cured. Finally, the solder balls are

wel dedgon the third openBRIEF BRSERIEIRNFIFAHEDRHEVDRAY NGS FIG 1 is a

schematic di agram of an i nage sensor nodul e according to the present

i nvention; Fl i i ..diag .0 i: i de
struct ure. acdi has ARAREAEE Balh 5O AR RBREAOBot e a@oRIRE (PN

di agr am of’"$B Wgﬁgo%th a stacking structure according to the present
invention; FIG 4Ato FIG 4J are schenatic diagranms of a nethod for

manuf 4&t uri ng 130 ds ér s¢hemticpdierege wee dadkags watht Aesige byetitle sHehEe on;
FIG 5 is aacaadhenatthe prhisagfriaverdfona final testing of nulti-CSP according to
the present invention; FIG 6 is a schematic diagram of an application for
LCD i ndustry goepnds BcHethatRa@ERAHaROkadd with 8 sRIcRRRMrubf¥e Rddodding to
DESCRI PTI @éﬁésg;@%PéﬁlﬁFﬁRRED EVMBODI MENT Sone sanpl e enbodi nents of the

i nven bon W ) nowY)ﬁ 3e’scri bed in greater dgt ail. Never'élhel ess, idt shoul d
be recogni ze t, the_present invent.ion can racticed in_.a w.de range
of other ermodiheis FbELS il i Bemalin i eny e BFfEddor i EReILEHBE o
the presentaienigesiinaskagesacsphing & theqsesent |veBAoBxpect as specified in the
acconpanyi ng clainms. Then, the conmponents of the different el enents are not
shown to scal €IGS6ne a shhemiast aiwrraf dfhe finel @kt oo i’ acnoediegagdee at ed
and negni pedsessinpertidr@ns are not drawn to provide a nore clear description
and conprehension of the present invention. The die of the present

invention may g Bagkagfthwil Iaia%?zﬁﬁ io\f%n%%gﬂgﬁ?&f FrU%*D industry according to

one embodiment of the present invention.

30 DESCRIPTION OF THE PREFERRED EMBODIMENT

Some sample embodiments of the invention will now be described 1n greater
detail. Nevertheless, it should be recognized that the present invention can be
practiced in a wide range of other embodiments besides those explicitly described, and

35 the scope of the present invention is expressly not limited expect 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

40  not drawn to provide a more clear description and comprehension of the present
invention.

The die of the present invention may be packaged with passive components (ex.
capacitors) or other dice with a side by side structure or a stacking structure. The IC
45  package can be finished by semiconductor industry and LCD industry.

As aforementioned, the present invention provides an image sensor module, as
4



capacitors) or other dice with a side by side structure or a stacking
structure. The I C package can be finished by sem conductor industry and
LCD i ndustry. As aforenentioned, the present invention provides an inage
sensor nmodule, as shown in FIG 1. The cross-section of the wafer |evel
package structure of the present 1is indicated as 101. The inage sensor
modul e conghomgeis B ils dlatdrog-deasen 200 veafeniese! pdckegd stpatikagd thddresent| ens
hol der 102is imficatad b$ &Xi.0llee prdgatsedsarini@dulé chrbipisds.an idd@ingltese 106 ewafr of
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The i nage sstosal fraineDID4igrudtivbdidipasslobdizl supackdigeGPUi dib ca psockasdoydisi de
structigr e.eté.n The image ety elic Poskadethd Uie 108Cark PAGRagANGAR Lbide IAsided t he
die 105 ars%rucﬁﬁi@el’rﬁ@letv@af&ﬂ%v LRedd e”lg) bﬁm%‘%rri‘a s@dso?ﬂzeq\()zl%fd'tﬁgdie)’m aad/ or
heat curl hExyeBeto &3‘9‘2@1& s@ ‘M\P hbugl gdt ¥. The

g el e déz%ma R R ke

sol der balla aféwra iy ‘éf‘@?@ %q%rmga P@éo § ArSEFRh HaRTNIERS g aawfffﬂg Sse

100 add fithetebsalderinghalsel O7anexpe selder ballsg)sensor die 104 and the die 105
on the isolating base 100. The material of the dielectric |layer 108 nay be
silicon rubberA delecticaayerciai$digdbimel bayles isbQBingshaken tednarfilleetiala gads 115
of the i nmaggesenSHha ecyeﬁsolr% 0o riEhe didPBsbSonld@ iRflatiddeode €00.0Phé matugr t he

net al pad ntact conductive |ayer 109 may
be el trﬁ)cfiﬁqﬁsgi/l%geg% gg/&{ z)égtﬁleyrlr%?gl edl b88115 116, respectively. The

mat er i of t ct condutlv ayer 109 ma edfromN|
A and the co m@@ﬁﬁ e Ver i fe lfmﬂgom%@l %?%195 p aggs‘a%%red
on the i née megplpadpd 16 phihe ckat 85 tapovsr th%lemlmaﬁw ol la1dhpiistog;
Yor A12C8 samtﬂireccon;acs sordusdiaeilagert I99%bman bepeloctaicalio aotplednto ﬂkfemerﬁlmdéss of
the fil m llagdr6] t&pestiveint r 6he eshttessoptief eombalty c@biugtise layat 109 nwanbe

af f ecpst heeleuedtfiaan Nif Cuhguiangdee s@NBRGtigh ehek@d, The filmlayer 110 may
conprise a filteri ng film111l, for exanple IR filtering Iayer formed on

thefllmlayer t f n the
cont act conctluc F{oa ﬁﬁ?g@;ér Hg %13 éoﬁ%}r beE %g %ale mﬂr?}r}gs on
the contalt d?:fe % ?i(?fl énOrIFIS% P ?Lpﬁ é)ff cover
the i rragep§‘(¥ﬁ%t&)(?n faliné bath neé%ﬂ%‘ﬁ melpyers r@s}ﬁ ﬁ@ntf rial
of t hd0i sé&p &t dfrrandyadiect the fugctins @db@unﬁg@a*ﬁnépb&ly Oﬂeéﬁhﬁ féﬁﬂamell may

conbi nat i enmphise ediltering film 111, for example IR filtering layer, formed on the film layer

110 to be a filter.

An isolation layer 112 is formed on the contact conductive layer 109, and the

35 isolation layer 112 has openings on the contact conductive layer 109. The isolation

layer 112 should not cover the image sensor die 104 for conveniently sensing the

image. The material of the isolation layer 112 is selected from epoxy, resin and the
combination thereof.

40 The lens holder 102 is located on the image sensor die 104, and lens 113,114 are
placed in the lens holder 102. The lens holder 102 is placed in the F.P.C.103, and the
F.P.C. 103 has a plurality of solder joints 117 coupling to the solder balls 107 for
conveniently transmitting signal. Therefore, the combination of the lens holder 102
and the F.P.C.103 of the present invention has a function of probe card, and it can be

45  used to be a final testing of the Multi-CSP, as shown in FIG. 5.

As aforementioned, the present invention also provides a wafer level package
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The | ens holder 102 is | ocated on the i nmage sensor die 104, and |lens
113,114 are placed in the | ens holder 102. The | ens holder 102 is placed
inthe F.P.C. 103, and the F.P.C 103 has a plurality of solder joints 117
coupling to the solder balls 107 for conveniently transmtting signal.
Therefore, the conbination of the I ens holder 102 and the F.P.C. 103 of

t he pr esendtructiresdsi showinas FAGE 2ndihie packdgeptoiotire aompriseschni isoleting base A¥ked t o
be a finalinfagstdengorotiiet D@1 Malit secOilP, dia2(2hamiirdt NdiBleGiricSlayés 286 presaenhd oned,
the pr eserﬁlel'eﬂt‘fﬁnltaéél“.?@ , RnRICO¥bRIRR tiFe VRS &rzdﬁe\aﬁhsd}m&@a 909 Wal YbRler s

shown in fi gﬁag&w 15@@3%199@%95@20@%@@&@ X @é’i%ﬁu@ 9

&1

I mage ensor econ [

secand® d%ﬁm& geﬁﬁg Raygng fufnds 5&&@@? ﬁgg ib% f Seens $on

| ayer 209 ﬁh&eﬁe g 4t 96@1‘6% &¥ifhy P sisfe by, FéBstfh sgglag%o can
be gl ass, S§n$qr«bn 20t apdHicc seongd ieyasihgredde dhe isglating pa ﬁﬁ%@/ 0 {5(nd or
a rect anguluaings laase andhe ha&hg?armgnwe dd@smo:maemlalt A3 seishngoail éhmlar e
packaged wiohlduetivdtydeThy fisitdéicletiricclayerc20T efarmegern Sensdating ®a@020@addt he
secondodi €i1%QRinah &pacthex&fpt the RBgd Seisat idig 202md200 Rycaid & 2@bhnet ype

and/ or hef}&ol%ﬁﬂ&et%l@e TRERLAR df%@ Eksﬁ"dﬁg@tfﬁs‘,"'léﬂ%r 999ﬁqa51hﬁrs“‘ﬁéon rubber

conductivity e first dielectric layer f'ormed on the 1 sol atlng

base 200 and f lled in e .sensor_di

second di e 2021 Bnseepnd dRIGHHG Faﬁg é@"’ i f%aaeé%%wiage Seps sl e

di el ect ri CEPH)EAA0Y thﬁym%e 0P 818 4Ubpbhe ma Wsraecane idsatric P&Yer
207 i 45 or298d’s MO fhe be epfotesting dilndi Begiges.tofibenng fidmsang badorned opfthe he

i mage sensocomdi @ickROtric [aher 204, end dhe Hitetihe (ifednrdr dkaheletlRi Glt¢rayelayeR07 i s
SiQ2 to béea filt@t ection film Besides, a filtering filmmay be fornmed on
the second dielectric layer 207, and the filteri ng filmis, for exanple IR

filteri ng | ay he E ccﬂldpkﬂp% [ayeirbééf%Q%ﬂﬁéd% g% Y &s b?(y & (ROGmlage
i

for ey b § el (Daqe04 of
fa cC
Egﬁdﬁct . vg ﬁ}g &%ﬁ@lt@w fﬁm %gr 247 P t%ﬁg e

210, 204, espeaii wily ol Ther mptesiak @ﬁﬁlﬁcﬁoré@?toﬁ%fip%vq & 2906
may be selnw b@jseﬂﬁﬁﬁd Kiom 8, CouAaredtthe coobibiationi thereohedbefmetTheadset 1 pads
210, 204284 egref for excmmit eAlAbagradSheTiselationl layéroR09 ay Eornf0 on sthé aromizgt on

the cont agbndwutiddcClayee 208y @hd 20, isahflichh®yes A8t han dpaiiizs 289 thescoppeni ngs
on the CO%@&&ctw%q Qfoléverﬂeaﬁﬁﬁ{em%%fthm@ol £1dyal 20 éétf!edt&?h%&ﬂ >1 yer

209 is se
met al sol ﬁ{l n ﬁ’no‘?@ fﬂollyn{% a%ﬁ@&u’? é r] od SO
that the ’RBTg metiosh “gd)gs i Fﬁl ggaf ?ﬁf
contact c&f 8‘{1 mtél 59;@ tagto@ndpé%% Fy resmgtlﬁ@ al P& BIe TB&IRYS 208
may b&0 sol8&maydra soldadally@e8second die 202 may be sel ected from DSP die,
active die, passive die, support die, CPU die or processor die, and the
i mage sensor dite @domt gieCMB nayale selected from DSP die, active die, passive die,
support die, CPU die or processor die, and the image sensor die 201 are CMOS image
sensor die. The image sensor die 201 are packaged with the second die 202 with a side
35 by side structure.

Moreover, the present invention also provides an another wafer level package

structure, as shown in FIG. 3. The die, in one embodiment, are packaged with a
stacking structure. The package structure comprises an isolating base 300, image

40  sensor die 301 and second die 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 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
sensor die 301 and the second die 302 are packaged with a stacking structure. The

45  second die 302 are adhered to the isolating base 300 by an UV curing type and/or heat
curing type adhesion material 310a with good thermal conductivity. The first
dielectric layer 303 is formed on the isolating base 300 and filled in a space except the

6



sensor die. The imge sensor die 201 are packaged with the second die 202
with a side by side structure. Mrreover, the present invention also

provi des an anot her wafer |evel package structure, as shown in FIG 3. The
die, in one enbodi ment, are packaged with a stacking structure. The
package structure conprises an isol ating base 300, imge sensor die 301 and
second di ese80®] dia F02rest the il &oty base 389 e Tha@3stedalsdfcbn frsdidedl exttic layer a9 r

304, a thimgy 8t ellieeh rabdrayer 311, contact conductive |ayer 305a, 305b, an

i solation |ayer 306 and sol der balls 307. The material of the isolating

base 300 i s 9'?&@ RhdL60orive 959{ fﬂHﬁé&énﬁera% ﬁisﬁo ,tggc&wehas a

round Qr e die
302 arg p?cqrg a%‘%@cf?? Effﬂ&;élca%ec pa??% ered
to the i sdFERS H&e Ba f‘éé@gwe%ﬁ? é F“F?gac{ 7’0’%’3‘3

adhesi on rfariag] Bipe3amkonhesf Gonas tthpe rﬁé’lhe@@ﬁd@éﬁi@l t390bTwethf goad therma

di el ect ri condyervig0 I hesetamrddidieotria lager ¥ istormmpdaamsbe §60 daglectfic ldyed30h a
space excepd filksl insegmiod ediept IR irmagd fmsbsGleBO1ngnd dresedOfd didbectrimiaet al  of
the fiipst 3aelageid hdle BRY Brn@on M8 oRRcBEdideeive 1ARBEI05aT MheGaeAsT of the
conduct i V%e&%f&le%g &318861Iﬁ4qF@1@n nmetal pads 309 of the second die 302 to

cover the to e ect?lcally couple to the netal pads 309,

respectively. The ) re .adhered _to. the secon 302
an OV curi ng B9 /tBrrﬁﬁﬁ% BN eg o FGRE PR Ao B ST i 59’9? 8 2000
t her mal &@H@m%ﬁwartgjarearﬁ heolepneg enatredie S0¢. Hepgvengheithird ¢ 1§ ¥RYChe
first 18i el3ddtshpuld npfeffegoBincting of ithd mﬁgemeasm@éoéxa"élptmatﬁéai ofeibe thisthsor

di e 301, aheletthe lswrdid isdiSeDett bé e pratyetrior3inh&peviaHy,ofike3d® filmmadben t he
contact cqpghiat by ehd @jrerdidesdic e It @l ihelinbe bbgor 9acI] adideheitteticg | ayer

304 is S @m 1§6§)|rgg§m R ﬁjﬂéﬁ;,@b gllygll %Bélaqme@yer 311 is fornmed on the inmage
sensor die 301" to cover a senS|ng area of the inage sensor di e 301.

Howev the third Iectrlc I 11 hould not i t he
imagegéensor aﬂé ﬁﬁ 89 e efidmdfng Fﬁgg‘é qcthe Irlllja_g

Si2 to b&BsopMR @ 95&11%19 32 tg cpyqrthe mp fnaﬂ Spfed on
t he thi rdcan@ptee;@ndu(@twgﬁ/@fer@@i o elasdri Gaygeoupiads @rthm @et@bpadsaﬁafi taﬁét e
filteringcoffabheomiuctive layearddiSe. | Fhd imateral ng thayentact oohduckivei layer 305ehe
contact c@nfbetdywies $edgceed BORDNI SChH.oAnRedake t@hbinapan sh&68f. oThd hetdl pade
sensops di §08Bboane foi kk@dpienAt b@dsvl Thd WBathlalér S0V & forhrd et fe dadst 308.
x{rg: ypafj esndlfc@l%a& Eﬁ@@?%%ﬁd’%é 3 5u&951 S3(% % érd ﬁhi% &?Ltﬂé%nm t?ﬁe
cont act céﬂﬁﬂ%ﬁﬁﬁ %5833‘&%%%8% ST ls‘éh@f@é? 85 e Rl S

t he combi K&t 8 é‘ﬁjfma fetal pads 308,309 are, for exanple AI pads
The isolation |ayer 306 is formed on the contact conductive |ayer 305b,

and t#e i sol atfherimétalsldgon: brdls JFemne fieynashont the opemings by weddingansthed saryer
305b. Thethutler matal ebldehrg baldd 307 are ¢lagteicaldPouded elithcthe dohraohr@pluxirye
layer 305b, respectively. The metal soldering balls 307 may be solder balls 307.

The second die 302 may be selected from DSP die, active die, passive die,

35  support die, CPU die or processor die, and the image sensor die 301 are CMOS image

sensor die. The image sensor die 301 are packaged with the second die 202 with a
stacking structure.

FIG. 4A to FIG. 4J are schematic diagrams of a method for manufacturing of
40  wafer level package according to the present invention.

Moreover, the present invention provides a process of wafer level package. First,

a first photo resist pattern 402 is formed on metal pads 401 of a plurality of dice 400 on

a wafer to cover the metal pads 401, as shown in FIG. 4A. A first dielectric layer is

45  formed on the first photo resist pattern 402 and the dice 400. Then, the first dielectric
layer is cured. The first photo resist pattern 402 is removed to form a dielectric layer

403. The material of the dielectric layer 403 is SiO, by spin coating method to be a
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resin and the conbination thereof. The netal soldering balls 307 are forned
on the openings by welding nethod so that the netal soldering balls 307
are electrically coupled with the contact conductive |ayer 305b,
respectively. The netal soldering balls 307 nay be solder balls 307. The
second die 302 may be selected from DSP die, active die, passive die,
support di grotecpon dilw. drhelucadiss of dige 400 andhe wafdrinsavebalong thii savdog line e
CMOS i maged(sentoon idiwidibhdidemageheensoFIQ@i 4B 3Gheainby patkageg finntrhay he
second di efo2@@d Wntthe diclsdtele Rayrg 4981 Bed teefiltdrhia fiftA i§,0foFllampll IR Elteghenat i ¢
di agrans ofya, ma@ﬁ1tépras@@ﬂaeﬁﬁgc€o%o@eeﬁfbodﬂﬁérﬁr | evel package according to

the present |nvent|on Mor eover, present I nvention provides a process
of vvafer IeveI & folrst otorelssv\}éggttterp g@wa?rned
on et al aﬁk&;@%ﬁm BrocgeEd AN oty &5 8 et al
pads 401, o ithe ptep PE rereYing

1@&@@_@%@%

first phot ﬁr egi0§$se;éa&ﬂt1@fhwm with thheferiemengioned thiekness He eﬁﬁh@@a\zﬂe@tect ric
| ayer is olividd thd@Heef400sin pleovalfer ago sesppeti tedive4 Theitmck dappieg step rhay be a

di el edOri oorhistgérnif theQFocdsaed sHicenivedfeofs ddichadd & eow Withduapack pping Bhé€2 by

spin coatidjggmmgpﬁ@ N8et 16 Yreliratef i I The plurality of dice 400 on
the wafer is sawed along the sawing line 404 to formlndl VI duaI di ce,

shown in FIG KB+ C?‘%e&wﬂ i If sI
di el ectri ayer, 4 Fﬁ“?ﬁﬁ Mr%rg‘é%F 0% ﬁerlng

[ ayer, Cfd@% bod dice 4 5@%@? Be%ceé %ﬁ%

| appi r%a t g sl‘r@éfégef‘elaetgfﬁﬁm Eon adig C@@é@d wdgeﬁhedwlmi%&h fWIt He

waf er ar ol qwgsfo'omaaﬂfcerhqahe:ugmeriym adbesoon maptétials¢06mothogeeditharmpht t er n
402. The cpndoassiyd TBielisadamgbdserd it burct by &F 6 lighent themeal, adshokmea F1Gs

easi |y sawell Tige adliediotianttedadi@eis49atiNR oh ke WBfaEihg ibatO40 8 RECKE Hecktieee. The
back |app'dﬂﬂl&&ﬁ@&ﬂﬁhé@@ﬂﬁ%@l?ﬂréﬁra opé@ﬁﬁlssmé rﬁhtlehﬁpé‘ft}‘l@fs%'latf Haed hafd
Lo Sagow L4ngtlnBAGHad ABRICRR. el AORREE SEadbudP RN L WA RS

di ce. thll ce are t’es oose &t good
t here frorl}? nﬁ% IS 3 Gar d good dice 400 are pi cked and repl aced onto an
i solating base 405 with a w der distance between two adjacent dice and

adhered to t helhesi¢ed(hgpusd 4@ pade Gl emthgmpprs %lﬂfapﬁg'rh@/ﬁ@leéﬁ@/fmfeﬁélaﬂo@url ng
t ype adhesi dhe matsant dnveatdnnis prefomd]yt oodeatherroain donductive ymatinial,i soltl i ng
base 295 psohdemedsueh dd\stidsghtesolted frenrite, teapesdionendiffrdricG betwéen fhisedice

adhesi on @Y ghdl #e K¥OKGtihE baQAAI NGB dRRdéSOl ating base 405, and the
thickness of the adhesion material 406 is preferably 20-60 m The materi al

o 1 1 201 oL U 49305 MR 5c  % @§t”bﬁﬁm&%§é§g rials
cic.. ndgev) @@ea i m% § A Kl M

QFr ¢
i nvent¥ onsyigags 6% 3t pEPRasved Thesmatgil 0

materla layer 407 can be UV curing type or heatmg curmg type material. Then the
material layer 407 is cured by UV or thermal. The material layer 407 may be formed
by a screen printing method or a photolithography method. The material layer 407
functions as a buffer layer to reduce a stress due to temperature, etc. The material layer

35 407 can be an UV and/or heat curing material, such as silicon rubber, epoxy, resin,
BCB, and so on.

A second dielectric layer is coated on the material layer 407 and metal pads
401. The material of the second dielectric layer can be SiO;.
40
Then, the partial area of the second dielectric layer on the metal pads 401 is
removed by using a photo mask to form first openings 408 on the metal pads 401, and
then the diclectric layer 409 is cured by UV or heating, as shown in FIG. 4E. Next, the
plasma etching (RIE) can be used optionally to clean the surface of the metal pads 401
45  to make sure no residual materials on the metal pads 401.

The contact conductive layer 410 is formed on the first openings 408 to
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probl ens (such as stress) resulted fromthe tenperature difference between
the dice 400 and the isolating base 405 can be avoided. A material |ayer
407 is forned on the isolating base 405 to fill in the space anong the die
400 and adj acent dice 400, and the surface of the material |ayer 407 and
the surface of the die 400 are at same level, as shown in FIG 4D. The

mat eri al ofletthealimtarplalwithather méy padndbke rddyeciindl noast shoevnom FEat4dlgTher i ng
type mat erpreferabib@matetidlef thatconfadd cdmlyefivétifet 410w € W, dVhotohbeatah. The
material | @uRbf A0he®htRe doAtnBle RYeP4 BE CaEBePobibl g MBhiiaehdhethod, a

FhOt ol i t hogy ﬁH&M HEhBe%or ¢ &Q%ﬁ%ﬁa& o%' the ?rfo?‘%%amblikﬂ(‘é\/ﬁnﬁ\/ﬁ sﬁ}ltl?é’(f faﬁ
ayer to reﬁ yee a; Sf I €ss errpera e materidl ™ Tayer
can be an r?dz}cﬂg heat curing material, such as silicon rubber, epoxy,

resin, BCB, and so on. A second diel ectric | ayer is coated on the materi al
| ayer 407 and frseapnduphpgo resost laymias Framedion the fial ersrie kaisn 0% ped gherqangact ay er
can be Si @@ndudtivenlayehlpariridatheny 2 padial rémos ef dhnel sehioadgitote cesishyayerdnm t he
met al padsex$0ded and dewbved My usiag poptate hoisk todskn tacsebondphotostsiopenicays 408

on thgonmetAll gadsxpdid thardntabhedndREvEISUIN © FAHE SR dpeninas ed 2bys UV or
heating, ag,shQwriGN4Gl G 4E. Next, the " plasma etching (RIE) can be used

optionally to clean the surface of the metal pads 401 to make sure no
resi dual materials on.the taI 401. .The co ond e | ayer 410
is formed on t h&%] CP%‘iluﬁgg %HI%%' ‘El‘ca)c“%l@b“tgrfn@& r8g én‘ﬁret al
pads 401 r¥sp B8t efgco € Fontagt condyetivey @/er ff%ﬁpﬁ‘éﬂl‘ée )ﬁs@tsé ‘P‘éﬂ“%f t he
cont adf cdﬂ@uéﬁ v@htr a}péfrrwzlmth@ccmduccue lipes dhd aroptsiferabiydnu, Nhekwotr.thThe
cont act caeodtichdtios thergef. 216 condudireflimesd i3 bye @llpd ysidesadibuteinhager (RDL).

chem cal nethod, or the conbination thereof, for exanple: CVD, PVD,

sputter, and ﬂ{eeﬁr{gﬁ)ﬂ tseBéhd Ph6GENE 1R tcPl I RSbfovb@y &n isélaﬁ@ﬁ 'I@}Qar%‘ the
di el ectri cfoxlrﬁé/c% fh@%oﬁ tN%%uféEWlﬁ‘%d tl%ocpgll%trdc\'iﬁ draRr Afl

parti b r 81& (glev oped
by us?ng Gf“’%l‘ﬁbqnola Zigg 8% 4é§| E é’P n&i 88% %pose
the contalf %‘éﬁ‘i’dﬁ erowian éé%‘ﬁHO% ST Rysbaisme %’y SHEwWN i n
FIG 4G FThgHme BsHed &rlwr¢ani§§1tulg3n 0@} ectropl ati ng net hod are formed on
t he second openings 412 to couple vvlth t he contact conductive |ayer 413
respectively, Hr pfesemt inmentldrGmagtbptitnall redoatprides af stepefcondingt avepbiynes
413 ape plgfee( abl $hoth YoN bacRburfaée bNBeGeTR s@motsher eof . The conductive
lines 413 are called re-distribution Iayer . The remai ni ng second

phot o resi st I»Ie';}pée{ééié%1 ol %/%Ieﬁmle%l i gﬁ | AL b%@éllﬂyéegrg Sormied’ S Ot de

i sol ation®

415 on t h@pe B DX & S¢repe printing methadiamgdihe sol f:rd?a Al wﬁeeﬂéeﬂeéhqrdfw N ayer
can bd0 f opwgerepy! thesgsinguctive lines 413 by an IR reflow method.

conduot ve,lbagey (i aid e delattul e |8HS 39&?% apifﬁad?)ﬁ%o%ﬁ i nos

Finally, the isolating base 405 is sawed along the sawing line 417 to separate
individual IC package.

35 Therefore, the image sensor module and wafer level package of the present
invention can lower the cost of the package structure and raise the yield of the package
structure. Moreover, the package size of the present invention can be easily adjusted to
test equipment, package equipment, etc..

40 Moreover, the present invention can be applied for packaging of semiconductor
equipment and for IC packaging of LCD equipment. FIG. 6 is a schematic diagram of
an application for LCD industry according to one embodiment of the present invention.
The chip scale packages ( CSP’s ) 601 are formed on glass base 600.

45 Although specific embodiments have been illustrated and described, it will be
obvious to those skilled in the art that various modifications may be made without
departing from what is intended to be limited solely by the appended claims.
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coating nethod or a screen printing nethod. The present invention may
optionally conprises a step of formng an epoxy layer ( not shown )on back
surface of the isolating base 405. The isolation |ayer 414 is cured. Sol der
balls 416 are formed on the third openings 415, as shown in FIG 4J. The
sol der balls 416 may be placed on the third openings 415 by a screen
printing nmethod and the solder balls 416 joined together wwth surfaces of
t he conductive lines 413 by an IR reflow nethod. Finally, the isolating
base 405 i the sawing line 417 to separate individual 1C
package. T P&f@“afﬁe i mage sensor nodul e and wafer |evel package of the
present invention can |lower the cost of the package structure and raise
the yield of the package structure. Moreover, the package size of the
present inlent |éﬂﬂé%¢ femsop aidple, eamirsingd to  test equi pment, package

equi pnent, etc. ?ﬁ%ﬁ%baéhe present invention can be applied for
packagi ng of senlcon uct éqU|pnent and for | C packagi ng of LCD

equi pnent. FIG 6an snaagesseimnﬂtellmvnhlgagﬂmamyfof saliderctll,i foabédoom dnoadhbdmin

i ndustry according to o sent invention. The chip
scal e packages (CSP sy 5Tig égwggﬁéﬂﬁﬁﬁmaﬁﬁg%gﬁﬁse 600. Al though specific
enbodi nents have Q%ﬁﬁmﬁth§&H&hﬁg(ﬁﬂguggﬁgégaggqhbt will be obvious to
those skilled in the art that various mpdificatjons may be made wi t hout

departing from what i&lephbelAerdyving agdumlifyiafdenssioraied,omipid aaggsprsnedis:

clains. Wat is claingg is: 1. An inage sensor nodule, conprising: an
i sol ating base; an imge sensor die having a plurality of solder balls,
formed on an adhesifloxibloprinted afcuihdviag a@hhdﬂybﬁccsaﬁudiﬁeg@l@tjqﬁgs baupdsd ta

protection fl|ﬁ1f0rﬁEd ge sensor a Ien ol havi n

Dl tral ity of 1ens. 1 oui e S AmERERE nitiRe 2Rg, o] 24 Fagt R
printed circuit haVI n@eaNl’ﬁJréiﬁ@dutiEr)iagﬁcseﬁm@m{ds\é@h&@ﬂl@@frﬂeml phds foatgl ed to
said solder balls for conveniently transmtting gnhal  of said |nage sensor

die, wherein said i meVjéhigspddmag S@nm@f'am;s‘fpwlawflyoléw bagls By 259818 or med
Wi thin said inmge Se%ﬂﬂu&’fv@ 1&3@1- QRHRLR @?deﬁlsﬁﬁéc@gﬁn 5@!{ héxdabé ;ﬁm%‘e@rb‘iz%ﬁﬁt

conductive |l ayer, said |lens I'der is placed’in said flexible printed
circuit. 2. The nodule |n cIa|n11 mhereln sai d i mage sensor nodul e
conpri ses se dj % wth. I de by
side structure oremo uealcr:lkl ng s Sua%e a’oge S%%Fm%g{ﬂr% ncqsglsén& d?éurt her
conpri si ng; packaged with said image sensor die with a side by side structure ora stacklng
structure.
3. The module in claim 2, further comprising;

a first dielectric layer formed on said isolating base and filled in a space except
said image sensor die and said second die on said isolating base;

a second dielectric layer formed on said image sensor die;
wherein said contact conductive layer formed on a first metal pad of said
image sensor die and a second metal pad of said second die to cover said
first metal pad and second metal pad, said contact conductive layer
electrically coupling to said first metal pad and second metal pad,
respectively;

an isolation layer formed on said contact conductive layer, and said isolation

layer having openings on said contact conductive layer; and
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a first dielectric layer formed on said isolating base and filled in a
space except said inmage sensor die and said second die on said isolating
base; a second dielectric |layer formed on said i mage sensor die; wherein
said contact conductive layer formed on a first netal pad of said inmage
sensor die and a second netal pad of said second die to cover said first
netal pad and second netal pad, said contact conductive layer electrically
coupling to said first netal pad and second netal pad, respectively; an
isolation layer far n saj d contact .conductive layer,. and.said iso]ation
| aver  havi ng. openthGE e aEHe oB SR HRPer BRI G Telg ERtinR e SRidhan BEL | &
wel ded on sai d openi ng@ld@aﬂveqhﬁg@,treg@aﬂway,coupl ing with said contact
conductive |layer, respectively. 4. The nmodule in claim1, further
conprising a filtering filmformed on said protection film 5. The nodul e
in claim 2, furTM?&QFHf éléihf‘g;fuﬂlér'cBﬁErighgbﬁ@t%ﬁh filn?¥stfned Oh 95 pRitectidhd
isolating base and filled 1n a space excep sal d” second die on said

i solating base; a first contact conductive layer fornmed on a first netal
pad of said second die to entirely cover said first netal pad, said first
contact conductive layer electrically coupling to said first netal pad; an
i mge sensfir di'Eheshadle hocland, Aitlae bomprising;sai d second die; a second
dielectric layer formed on said first die|lectric |aye nd filled in a
space except sai a?{rﬁé@%e%%@ﬁ?r fgiaed %“aﬁatfl seladnabar arehlied o Y SRYEXRR ng
via hole formed on sgifsdbiblic 8RR AMRMIEL T ve layer; a third dielectric
| ayer formed on said i mage sensor die;, a Second contact conductive |ayer
formed on a second findrantagadndictisalage] ferged o efisometil padpihafd Jerendl dintasai d
via hole to cover sai | id. C uctive

| ayer electrically co%%?%ﬁggg%sgg?%ﬂgggg §&§%F%lghgﬁgwgﬁgﬁggﬁﬁq%$$st
contact conductive | aglestsically cosglirgtto enidlfastenctilognded on said second contact
conductive layer, and said isola%jon Ia&eg.havin %ﬁenings on said second
contact conducti v& [B3gssensondig siagrige ang aitachingde qud s di% openi ngs and

el ectrically couphk&i@nifclecii 6y 26:aRd onGanit A6t difeRY tyky hd fa¥arin a space
respectively.
except said image sensor die, said second dielectric layer having via hole
formed on said first contact conductive layer;

a third dielectric layer formed on said image sensor die;

a second contact conductive layer formed on a second metal pad of said image
sensor die and filled in said via hole to cover said second metal pad, said
second contact conductive layer electrically coupling to said second metal
pad and said first contact conductive layer;

an isolation layer formed on said second contact conductive layer, and said
isolation layer having openings on said second contact conductive layer;
and

solder balls welded on said openings and electrically coupling with said second

contact conductive layer, respectively.
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