;e3el I | p6TW &St ructure of inmage sensor nodul e and nethod for manufacturing
of wafer |evel package BACKGROUND OF THE INVENTION 5 1. Field of the

I nvention This invention relates to an i mage sensor nodul e, and nore
particularly to an inage sensor nodule and a structure and method for

manuf acturi ng of wafer |evel package that 10 can |lower the cost, raise the
yield and reliability. 2. Description of the Prior Art The sem conductor

t echnol ogi es are devel oping very fast, and especially 15 sem conductor dice
have a t endtfurendimagesensorimgdude andomethod fordanangfaeudng off or t he
functions of the sem conductor dice have an opposite tendency to variety.
Nanel y, the sem conductor dice st _haye re /O pads into a snaller area,
so the density of the pins is ngfl%l'e!ﬁ‘f PAEKAZC| t causes the packaging for

t he sem conductor dice to beconme nore difficult and decrease the yield. 20
The mai n purpose of the Qggﬂ i ct the dice from
out si de dammages. Furtherl%gﬁg t gq\{]wegwggnﬂe%‘fggﬁgeﬁ\tehe di ce nust be
diffused efficiently through the package structure to ensure the operation
t he dice ) rlier |lead franme package technology is already not

sui t abl el‘f%il’s:ldtﬂgthgg{l/‘éeﬁlglé’& sem conductor dice due to the density of the pins
thereof is too high. Hence, a_new package_ technology of BGA (Ball Gid
Array) has THESRVIBIPE|T8i3is 1@ 8N dBegSFRsHBOHHS I MY C i et ans B1SE he
advancedsaeoi wodelaendp siigere adangionl fraoeagichameat vedvdayd geckaee thedt t he
sphet® cakamplomsr thesost, stiwrtheyiepl ancrelidbaintyt hat of the | ead frane 30 package
and the pins is hard to damage and deform In addition, the shorter signal
transmtgi di st an benefiits to raise the operating frequency to conform
to the rzqﬁ%"gﬂi‘ﬂ? Ogsh'?ggl"éf&riffi ci ency. Mbst of the package technol ogies
divide dice on a wafer into respective dice and then to package and test
the die respectively. Another ckage techngl agy, called "Wafer Level
Package (\/\L,P)ef%e Eﬁﬂ%ﬁ%@? eteccﬁgo g’(‘?g #5 ge _OR/bggeVerb’eff?)'i?’eaﬂ Ve it ﬁ1"he di ce
i nt ol ¥ es prigicPRdiclr dice hpwe 2vigslepey iovsrd pyniaREizalinne HoNerf 458 RIEERREs a
shorter prrodaciungtienscple the gemicpedustorcdise haxnpnnepprsie teedapsyee- Yaety- or

mol di ng. Nanelylithre samieondgtn dase imveigavseneisr /Qimds iNova smhkeri aragyesostdas or
modul e i dedfstty i thedfindis nased quikiyetlhcaised thepBelagingdor tikhenocmddclandmek of

t he et hadbaebmimeor€dBTicslt hah@dcressethd viglie during packagi ng process due to
partpgl e contam nation on sensing area. Besides, the drawbacks of the

met hod of t Neyk Ghail Sl NGT theGRkRYNANERSE i9US pt@eck the HELHoA Suiad | ower
yield rapg, i g, pacKap &E %?ﬁ%{@%rﬂ&? bk%@adi&é st %Qn&ima%fqa&na
fr:s cturel'fo TS et‘flg

sensi ng greda. reQyv T . devel ops water |eve
packagg fhég ]:ﬁ%{ggjg&iage i mage sensor g@%ap%‘g@;aé" "by t IEle SHELL CASE is
hi gh cost e to.r ifing two gl gss plate and conpl | e _process. And,
the 7 anspar dhe gatier [e44 frams hegkagedpripg it rlapds gt skl e R
reliabi| pepeppdyicls dieiduetp hendsngity of the wias ghasehts ol diFiRas? BB¥n nade
in view pfckege tedhnologyr obhBénd (Ballt HadpArey) ders deemntevelopeds tafabtyedEi ve of
t he pr espatkagmgeequiement fqrthy adieneedsemitorayetos divsorTheddluAepackape3UMMNRY OF
THE | NVEAS#anhdgd hefr thbothe, sfhecyirmaehhs ianshertt pitclaksarbéen afete lead aew of t he
above( pr phdkaps ahd thd@irferik Hard@d damagel ahd defordn Bbpéditibv,ethefshbher geadent
i nvent i ORah@niRIMRY dflenas BeiBER BERSN tHO Jpeduhe ABhedcy ttbueddféen apdibeet hod
for manufReihbft9o O FaskRfedficibRYe! MRRCKRER package technologies divide dice on a
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
35  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.

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

40 by using a method of COB or LCC. The one drawback of the method of the COB is
lower vield rate during packaging process due to particle contamination on sensing area.
Besides, the drawbacks of the method of the LCC are higher packaging cost due to
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Anot her obj ective of the present invention is to provide an inmage sensor
nodul e to conveniently nmake a final testing of the wafer |evel package. 20
Still objective of the present invention is to |ower the cost of the
package structure. Still another objective of the present invention is to
raise the yield of the package structure. 25 Another objective of the
present inivahild 0 lowet Feldraie dieinp padagmnosiroest dietopadriicla chit@hinatieh dnand
reliabil iséiéingastda i tMsﬁev@psmmOCAm&ﬁWélw dk twufeangvew@ckageust ry.
Qﬁdagox%ﬂﬁfjgerﬂe ifh E’erngére('ilE dB tlE’c{/Q“IE ﬁsﬁég‘ e§%3§queergg|re
ﬂ'l Sgg{wdTglg nﬁﬂengrf 0%;%11‘[ ht(): Bcelsg fsr’ﬂ%lg mwe&h

rodul § cQ w € 111t f duc ens
hol de?, &Nd: T’—‘mﬁg@ a‘?ﬂ %ge Havs ng a pI uraI i ty of i mage

sensor dice allty of soI der baI | s |s atta%g {)o t he soI ating
base. A pI ur ir&r SRRl BVEIiondis ibeen Hade ah¥icHopidBe 2 S¥rPiOhle mMsdis

hol der i §ha préeyt &, gnd this m@@cw@n%ﬂlemré%em THentieh o nmmﬁramwpm@?@éd in
the F.P. &nsoamgdelhe F.P.C. has a plurality of solder joints coupled to the
sol deg balls for conveniently transmtting 35 signal of the inmage sensor
di ce. Mdreover, the inmge sensor dice nmay be packaged wi th passive
conponents or other dice WUMMARNARFIHEINYENTYMMNure or a stacking
structure. The present invention also provides a wafer |evel package

structure. Thfhe%aﬂh% p‘fés’éﬂ@ﬁ%ﬁwﬁ%ﬁ@ HeSE afll it $RWASH the aB@@eeproBlefﬂsrlﬁt die
and a Se%}%‘ld}'aﬁs d #tiShn Obieb&Rl 4t e hA%EH inth n?@EﬁWZ‘déjbl? rﬁ%er defisdrayer, a
cont U R e

di e and secon e are a eeggé)oﬁ'[tj{ﬁ%ﬁifsg\%ﬁ{% ase. Epﬁg&ﬁl I’St Tglee}c IeE:tSﬁl C

oyer L o TRA 0 e AL S A SO D BESGRTIRI, ye

i's forne&o%‘f?n’ceﬁgy adingl stingRf E‘E)Wta {eve 8%%ve layer is fornmed on a
first nmetal pad of the first die and a second netal pad of 45 the second
die 20 cover Stilleobjéctige ofrthic prespuidneendios écorldwartha kosi ad thegragkagdesstmeiiract
conductive layer is electrically coupled to the first netal pad and second
met al pad, r &siplegiothee biieciliteot the padsemnntayion is s fatvertke yid bhthequokapet
conduct i ¥gudta¢er, and the 2 i sol ation |layer has openings fornmed on the
contact conductive layer. The solder balls are welded on the openings and

]‘?' eCtQS :jca' ! y&ﬂa‘tﬁé’r%@ ibdof P;Fr hﬁﬁ%veﬁt‘?&{jiéct | f6vikié Eék £ §RR&GE Mﬁ‘h)é ghe
C:D[Jsd eI glréhéq%gé'@g%eﬁ lftf?% ¢ g }%lgcon(fkng?oen I'S &or I maggbslgnso di eI =
The image 5 sg rdlels cka dvmththeDPdle acctlveg assive
di'e,  suppr ot “th Horeesiond. B piFGEbARSRIon BoNER o 18ees Eiaplar iy e

The pr es8Hthqdnips mansRcRiring er:rdl@ge Pagkassr Thwaagep%?élﬁ%r oQyl GEMPFEES The
pac kg Qe sunspdatingebasenpridesicnsl paskign iangnphelder, andia EL.(Qi dhanmiy eelond

di e, a fipacktagedhetiegbplwalityydimagdscasaabenahdd @hedity of'CSdl@]@ral,ls & dfacked and
second comthedsolatompchase.i A @luralitgrof lan arsplhedd ianhé Eype holdag asd ttddendbdliie. The
first di gslosatadlbeiedniage bdigot diod.aMtcgnsIasder idplacdd ihghe BIPal.eaid the Flrag.er is
fornmed ORad AQnLirsityass segiebjaeﬁ@ts pplkd kb ek 40t RARES @RFEREndPGahdniifingdi € on
the kol afhRoyhRs ﬁnagm%n dricide. SARLARE, RORAML geﬁg'orlcﬂyeeﬁlay $e aéﬁa-géd Qtha first

nmet al pa i I dirst
cont aclto g(a)%gvuc({aﬁi\?()h%g%é}?oiﬁ?}gng‘%{ﬁr%%?‘?b (ls:lgﬁ%) or%% hﬁl%flrst met al pad,
respectively..,The second die.is ad ered fi rst

dielectric |é‘9’8rpr?s§n‘r‘8?’?%’noaﬁs Beviirr 8p7a ;Hf‘ée‘iﬂ’?‘f gFé ﬂﬁ"g%ﬁun a
space exEEPHIMIEHROMPESEIE WP BINS ARsey ﬁé@ o dreeredie @ ra F ﬁf&glw& hol e

for md@ o seerndqigleptri dmteact CUBHA FORINFEVE AqysE anTiFlabien }%rea?@ eldsrikallsayer is
f or med ofd'heHestske gnbsedind dithee adhemddo domiseleting brsgu diheistl digleetric dayevismed on
a second foreted| onpthd islatinigebase e tilldd &1 anphckickbed thafidd dadmd secanddieent o
cover t héehesieclatine haskealThpadcondnticltdiac $aeoisdomnat aw thecsenohtdiev 8heayeiacti S

el ectri cabhduceoe plyedistfornidiieors £ e ehotdtpal of ad nddichad fal seséndoasiappdd of
condyst i vige kaad -did e doser el ARkt rAMEN pAd ah@ sBBshdOMctal §age aAt dhe RBARER
conducti %snd&m laydP Qs bRBulamY %Bhﬂ@d 't@%ﬁé f‘i’ﬁ%n@t&??h&‘%dfs@w{ﬁdn@fhl tJag, second
cont act | eTlcl}@%%lﬁtl&ﬂﬁay&O BB drS 1@ Skt 45 d&'ﬁgg ?yéi’p%m pgs and

electrlca y cot e“second contact conductive

respectively. The first die is selected fromDSP die, acctive die, passive
di e, supprot die, CPU die or processor die, and the second die is a CMOS

i mge sensor die. The image sensor die is packaged with the DSP die,
acctive die, passive die, supprot die, CPU die or processor die with a
stacking structure. 30 The present invention also provides a process of

waf er | evel package. First, a first photo resist pattern is fornmed on netal
pads of a plurallty of dlce on a mafer to cover the netal pads A
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the conductive lines is renoved to formthird openings. The isolation |ayer
Is cured. Finally, the solder balls are welded on the third openings. BRI EF
DESCRI PTION OF THE DRAWNGS FIG 1 is a schematic di agram of an image
sensor nodul e according to the present invention; FIG 2 is a schematic
di agram of a package with a side by side structure according 10 to the
present isa¥gidhilORr hid dpenthgh forthed GAGRREdtacd caghuativelayar. Piielkayier balldura
st acki Ngwtded Céri &1&% ap&aia Nl bRehRENPIEsSBE ik et bomtact leondh&livetiyty FI G
4) are sgl 5@{1%3' h%gﬂrétr@e %fseﬁcféﬁtﬂwﬁﬂ@rdlgaa@bﬁw%c&lé” 288y Ofic Ve fot'd%/eI
package 42! r&&: éo sécgﬂ(? d 8% Cﬂ(@ esseﬁsoﬁ‘q{'@ e 1?na%b agram
of a gl na e(?t Pa&coarccj?v ass1 %@ v%&) 20 FIG
6 is a sthe 5\9 calon’fp accorlngto
one errboBN‘?E%?f’r ﬂﬁ% %ﬁ‘g i on. DESCRI PTI ON OoF THE PREFERRED
EMBODI MENT 25 Sone sanpl e, enbodi nents of the invention wll now be
descri bed i n Tge@aesent igeension alsereyideres wakr lovel BabaLestHEt e JJRiPAEHFEP hat t he
present BivdwEicompriass deisplrting baseda first dioinden sespisbdisf 2 HrsisliclegiboMyRent
besi ties thosmdekigketdr tiyer,deSot iabé decoadadtontact emdpaiveflaydreapisodbdion leyevent i on
i s expreasd yold@tballs. Theflrsedipécidhasedsp dlad kolating bast h&ha ficw eipdevpiintpy8&Qscl ai ns.
35 Then, férhedcampensilitngbast had dilfddeinentpaet @REpt shalitst [ of ksMEolatingcal e.
Some di meagi ok @kt dddeict BbRIBGVERYBO 9 9bifediea ﬁﬁ@ﬂ%ﬂ@a&@f@mﬁﬁﬁm&ltf)g' ess
porti ons B ks HAWMD phe REN ﬁfst BoftRéto 11 483F 14 AEdtRBIRANupled to
corrpé) ! & Igt %etai f g%@tﬂ}el)} ”Yﬁé‘ééc8 d di e?e(f) Q Q‘?‘lr rcﬁ§ eFﬁl s&\é gt ion

e gLce wth
a side b i F'ic & ﬁyﬁgﬁl&%e Pnt %egg%t ﬁi‘gﬁ rﬁ%etr af’qeﬁiolw y ace CX an be
£ini shedswn 15FO, %ﬁj"'}an tfP{,me%@ﬂ ?ﬁ i oned,
the presepRduchvekronThe élwhé@lﬁﬁwq Iaugels deraesd omdupesond, S?%’n G 1.
The cr ossomagcoadictive laysr iafpaned ew alseqend aridl @ﬂrqfélﬂweéom dtelﬁiﬁdpﬁ kddat s
i ndi 2@it ecpidyialdle 0 hever tageecorhmetal padiuand tho reeednslesontagt perslugtivelgybaise 100,
a waf er keveilcalpckadeal thGhe secohé msetiigladend It firsh ndntactFoRd@t@IaycThd heat er i al
of the i #olatibhngyddas Brhed oaahe beogll assactdohilenive 1oyer,amdcthe isolatfntlzyar yst al
mat eri al ﬁaﬁbﬁenm ﬂ)rﬁi\é@ rbﬂ‘ﬁiéeses%oﬁd)léﬁﬂtaéﬁc&{du@tﬁ@ﬁiy@ﬂgUﬂ@r sé1b@pballsThe waf er
level paghkala dPtnhgfenthaR! dtudbibdnicAly LEBUR SRRSAE HbGRl é&ﬁa@r%namwel ce

105, 5§ ory ”EBé c b4 taf SEAPate rQ&&?&iﬁBSB & {W'e bl%cﬁ’é’ si de
RS S e

str uct ure: & Ogéass 8 /P c%ﬂ sensor
dice 104 30r h ﬂe_) a ec rom DSP
die, acct] ﬁeesenf)oa{ Ellfa@ & S§i 6 aff;Ue 1 p&smﬁ? ’&E‘&’é’F e etc.
The i mag ‘i11‘§8FPH’i°E~°é°rl i W st TR ar e packaged with a si de by si de
structure. In the wafer |evel package 101, 5 the i e sensor_dice |04 and
the 3 ce | 05 The@resahidneention alsee@rowdesa piogessof evai@dewg pagkagy Eush Adlrity pe
and/ or hghotocesistpgitempe foaaiod on ametatgtads pha pludditywiof Hicgood wilfsr tragover the
conduct i wieta} .padhe Avaliesn-levele Ippakadeniddlohte Erspphotalredist wfttemetral the

sol der i ngikalty of d4Ré. Thel)@hesiBé@Ndbxide dyeistdutdly TRATaPIDM redlRepaiRinls

sol der i ngerilelds THE praraNtyRE %@l dethe RAIfdSs 38¥ed Fofn hdERGAINdige.| RY QL tht08 s

f or medl OE& Sd'gick 0l §é1édi‘&1 Qﬁﬁata%ﬂéh 'ﬁwlstﬂaluh $abd) BhSRBREN >5%§'60fs &gt i rge
sensor d erin y@lnl f&l?lge nctﬁe Qﬁmﬁ bta eto aatépg tgrdf? &rial of

t he dlelec e i ve
| ayer IO tt ? fﬁ aﬁsga’l aXT s&u’e h Sr?ﬁ nsar g?e“ ?.é(%
net al 2 6“%?“ H@y% erAﬁﬁ%% ’a?gsfe '8 0{% ¥ | s to
say, the HCRYeaid ‘éretq S‘e‘i’@&%“ﬁ?%lt gme t he
met af0 pasesond shalpgric rléz‘iie’étq yA Pﬁetaﬁ%ae@ﬁuauveoﬂaneh as demascen éB tive
| ayer 109psmapgsile eé@tlmlézdwflpbr‘mm the@uetalmprdangsnenavdpnidi seeond phetedesst . 20
Mor eover layar fsi formédige thelskGormhdiclsetricdegradd dine ¢dnéadt wagdictizn dayer.dilben, B04. The
mat er i al padtial Fegidn dfhk ayemd Ifhotd sesist Byeris)remodd@3folmransgtohyd phptornresistat i ng
to be a Eﬁt@érﬁCéﬂdOl&xlﬁdsbntheT&ﬁltidﬂl edaaassveolayehaof fdri kesoad dgéhings. cortier ol | ed
| ess4pr ebeidRlive BedMPe $Omidaadn ink seathdiphdtd RElst bieerh WA khPEbcBhd bpéhingrage
sensor diGe cLfied With fld Bordt@ KonddQiv¥BMyer, respectively. The remaining second
photo resist layer is removed. Following thaf, an isolation layer is formed on the
conductive lines and the second dielectric layer. A partial region of the isolation layer on
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25 comprise a filtering film 111, for exanple IRfiltering |ayer, formed on
the filmlayer 110 to be a filter. An isolation layer 112 is formed on the
contact conductive layer 109, and the isolation layer 112 has openi hgs on

t he contact conductive layer 109. The isolation |ayer 30 112 shoul d not
cover the image sensor dice 104 for conveniently sensing the inage. The

mat er i al gef cdnldBetiveolindsi i9Reth VR tolfbami thiré Jpesihed The RARMHY layéeRidirand t he

conbi nat mﬁuwﬁéeaher%heafeewéld&%&ﬁfeﬂJﬂP@o e%ldgﬁcat ed on the imge sensor
di ce 104, and lens 113,114 are 35 placed in the |lens holder 102. The |ens

hol der 102 is placed in the F.P.C. 103, and the F.P.C. 103 has a plurality

of solder joints 117 $ﬁ§$£ ﬁEStﬂuﬁe C@&Bﬁqﬁlgqhkﬁxﬁgﬁggor conveniently

transpitting signal. fore I natiron o e lens hol der 102 and

the FIP.C 103, af . the present. invention has a functjon of probe card, and it
Can b used 100k oA pHREROT diseiy Ot FrEe perr Tgele e e sRrelt 5 40
As af or et Yhed, the present invention also provides a wafer |evel
péckage structure, as shown in FIG 2. The package structure conprises an

i sol ating ba§éG21!)®s a jalremetic dlagmum of xpack8ge with adideeby20de stauctire gecaddivgect ri ¢

| ayeil0 2059 tha psaentridvalitiehect ri ¢ | ayer 207, contact conductive |ayer 206, an
isolation |ayer 209 and solder balls 208. The 45 material of the isolating
base 200 can e, 9'1@§§aheﬁiahb%%a1ﬁ%fﬁ@9a@ka‘gé AR §taci6hy ShrddtuRtageorddidoeven
have a r g ggeﬁ%tﬁw&ﬂﬁhangu ar shape. The i mage sensor dice 201 and the dice
202 are packaged wth a side by side structure. The inage sensor dice 201
e B ot <410 4B B BOCPU Rutligsd RLARDr BARSRP R pelplrbioine Yo
and/ of hea L g$?é£ S|on erg h~goo

conduct i Vit ““¥FhB ?Ccafdé}i‘% ?Brefs &ve %n’l s formed on the isolating
base 200 and fillLed in_a space except the i mage sensor _dice 201 and the

di ce 202 on HE Pdblaatchagatia dmgpon of prinaldesing0f walt-GaPracpading @ ®etri ¢

| ayer ZOBﬂﬁﬁylmemgbmﬂcon rubber. 5 The second dielectric layer 207 is
forngd on the inage sensor dice 20l to cover a sensing area of the inmage
sensor di ce FG. 6 Theschainetic dlagain 6 Spticatdbndbe.ECX nhdesthyeacesrdABtoiomeSi Oz t o
be a proeﬁmb@gﬁnfbfmmpﬁ@aﬁQQﬁmnanf|Iterlng filin my be fornmed on the
second dielectric layer 207, and the filtering filinis, for exanple IR
filtering layer, to be 10 a filter. The contact conduct i ve | ayer 206 is

fornmed on netal pasESCRPPPIONISF TTHYPRIFIIORED ERIBODIMENTEL al pads 204 of
the gice 202 to cover the metal pads 210, 204. hbnely t he cont act

conductive I e eI rlca l net al 10, 204,
15 respe%.%ﬁ} Wee%dhﬁgw ?H“’e% %W@FH%WU&M 2o 1 2 eatE*o §aI?y be
sel ect ed HE?B ch$h eﬁET:¥e

210, 204 8’#@ faF%ffo% O,élFmF%{ eSi qsgeralﬂqlﬁﬁ pssiibed. 269 thesscrps fel eon t he
cont act E@ﬁ%dﬂ"@élqna&ﬁe%m% apld lirmisd | S@pet poRPIcaesk I OL ReCOMBENINEgs on
t he €ont sletmsonductive |ayer 206. The material of the isolation |ayer 209
is selected fromepoxy, resin, SINR(Si|oxane polyner) or BCB. The netal 20
sol deri ng HakmsﬂﬁOﬁm@&&wﬁ@rmmdmdmﬂ&hmtQmﬁmﬁmganbmomeMdegoﬁmahodSsmmthat
the met allinsalsib@E iof thebdladl EMporests ateolapealel Yane GhingEladk Hbrtidhs agomdtact

conduct i Uewhay 0‘?1@@63 RS El@ﬁide‘éﬁﬁiﬁonmﬁ cHﬁbfélhel%%rg@ﬂ' thB gré%@ﬁt' ifivef@iBn. MY be
sol dg¢ balls 2 8 The dice 202 may be selected from DSP die, acctive die,

8??2 ' \2’8 1d:a(rae i@k&%@r b QY ¢l ﬁreséﬁ u%D idh be%a%ﬁ? e?ig\éﬁﬂggssn%n& % hﬂg%aiﬁgggg
with t oD m{ﬁa 5%2 %%a ) ﬁ%@ s preden:
i nvent i oR? %ag%c‘r‘ﬁlr St St BYstr uct ure as shown

in FIG 3. The dice ,in one enbodinment, are packaged with a 30 stacking
stru@ure. ThéspfelemgatienadygiaupresesMpiontiens peayidosinaimagg Ssass module,i ¥age
sensor delevigtiFlend. dibcer@ezectionfaftibe wafee layvet pickagastactizo3f the mressohis

di el ect r imlidatodess BOM, The tilnagd sehised motlnlecolpyizes 3d Isolatmgt st 166na waiférv e

| ayer 305eeBfitRagealnli, a ddmthobder 1 6F,eihd J06P.@rid3s dlhdenatbddll of tiDigolafingbaset er i al
of the i $0b aid NYglass &i1i30H, defandit @S Guard ¢riyGaNmaLALRMLEG, Ald HdAhhde € Fifidal

et C. 45 angdr £YRMoakr shdpeU 'T%eQ\Fafélf 16@6@&)@6&%& @01 ﬁ&aﬁpﬁlurajm? of AR B8 AIcedi ce 35
301 and fhea o (e B3Q2 BT GorRRGKBR e egl 13@1691 K MBPSY 8itE WAkiFa s@?%ﬂid&e 302

are adhered to the isofating curlng t'ype an heat
curing type adhesion material 310a wijh good thermal conductivity. The
first dielectric layer 303 is fornmed on the isolating base 300 and filled
in a space except the dice 302 on the isolating base 300. The material of
the first dielectric |layer 303 may be silicon rubber. 40 The contact
conductive layer 305a is formed on netal pads 309 of the dice 302 to cover
the netal pads 309 to electrically couple to the nmetal pads 309,
respectlvely The |nage sensor. d|ce 301 are adhered to the d|ce 302 by an

1. . e ~ A M~




Besides, the third dielectric layer 311 is forned on the image sensor dice
301 to cover a sensing area of the inmage sensor dice 301. However, the
third dielectric layer 311 should not affect fincttion of the i mage sensor
dice 301. The material of the third 5 dielectric layer 311 is SiOz to be a
protection film Specially, a filtering filmmy be fornmed on the third

di el ectr isgudtaeerNate khinhé Afel MBGRe DBASMIYAigRs&D 1 ThaRhaid edsbd 8eilng film
is, for examelevd’d ﬁﬁdg%%éﬁs‘&gd ceyqtle A 1@% a&\e fdibd&t frodiBSE Y asdiive@gluct i ve

Iayer 30 stv%(fth 4R3I $r 3 Q6o ?9 ceCi'Oﬁ%n 301 and
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i sol &0i on |l ayer 306 is selected fromepoxy, resin and the conbination
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fromlg)SP di e, tltve pr qt e or essor
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waf er | edéfl badrepgetiveds ol b mgterigl t>fhtée ﬁ?@é@rﬁOﬁﬂW@ﬁﬂ%@ﬁ 10%@%}6@@ d the
present ifigweNtilon Avraditieconabipatondbercof wafer | evel package. Flrst "a first
phot30resist pattern 402 is fornmed on netal pads 401 of a pl urality of dice
400 on a waf &loreoverpw dilmt hgermnEllatanpbelsoviddd oashes owge sensdrl dice 40¢. Atk r st
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filmmay be forped on the d|eIectr|c Iaﬁer 403, and the f||ter|ng filmis,
for exanple IR 1sofatiep;layer) bigels Torgeds enhe jcppiapt copdupliys fver d0%-candh e
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first phaotateriaéoif she patdtieonravd?2l 12 ThesepredeSandpek), com awmll the cinthindtiva

af or ementhepsdd t hi ckness is easily sawed to divide the dice 400 on the
wafer into respective dice. The back |apping step may be onmtted if the 45
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showflin FI G 5 4C. The adhe5| on material 406 is coating on the isol ati ng
base 405, and\st hiorarhéntioned; sthofpredsot adiseonalsoaprovidad a4@6ler deyal efegkagsl y

20- 60 wnstridieremad shaval inoFIG.He Tho badkiape) sthatereAdmprans be iglasg, base 2D¢on,
ceram c, irigsSdeatorthdec201adri dit«€202, artdsalielocthiagyed 209 Unskcond dicledaiclaged ar
shape. 1007 heortice %oﬂ&&tlbé\&@yelr/z%PaﬂSsd&ﬂonOm &heoal laﬁ@rsoﬁféf fb@ﬂ@ 209 herrrdhesi ve
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material | ayer 407 and the surface of; the die 400 are at sanme | evel, as
shown in FIG 4D. The material of the material |ayer 407 can be B\Y% curing
type or heating curing type material. Then, the nmaterial |ayer 407 is cured
by LTV or thermal. The material |ayer 407 may be forned by a screen
printing 20 nmethod or a photolithography nmethod. The naterial |ayer 407
functions as a buffer layer to reduce a stress due to tenperature, etc. The
naterial Iayer 407 can be an w and/or heat curlng naterlal such as
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30 plasma etching (RIE) can be used optionally to clean the surface of the
netal pads 401 to nake sure no residual materials on the netal pads 401.
The contact conductive layer 410 is forned on the first openings 408 to
electrically couple with the nmetal pads 401 respectively, as shown in FIG
4F. The preferable 35 material of the contact conductive layer 410 is Ti,

Cu, or thehgmbhaetiaionst Wik ¢ebd thBhﬁalqwﬁHa&Iw@O Mehéctidsy @ielaRy lagdiR05a8 be
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for exa AUSAE ba%@%@' 95 3@@4&‘1 'o?%e e MsSHERPHARRL 905 eSi st
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| ayer .41 ,&’ {hen partlal regl on of the second photo resist layer is

expos%d and vel o y usi sk .ta forma seco hoto resi st
partern 411 didsexpasucbrnt i 2o omueben oe lmg%ﬁe%%g%ag% HFLEE B
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t he cont actond divdentti¢ layet 20k and B flesmgdilinviel fpr crxamplh dRrfilienng lqger,4pibe The

mat ed@al adfltet.he conductive lines 413 are preferably Cu, N, Au, or the
conbi nati on thereof. The conductive |ines 413 are call ed re-distribution

llayer (RDL). T8¢ coffagt doRdBtRicN 8yt 206 foRrNed 6n hREd] phdd ZMEST A imhge dehgprved. An
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sol d2¢ bablderizgl Baltsm§OD erepfommed oorthe wpetihgs ty opedding gscthdd styhat the mestad

pri nti ng soitteg bals 20Bears odletericdiig] taplibwithi the dedntgetdoadustivehlagerr 2@ es of
the condugpbdtivelyi. RS nfblad sbiMedl bdRs20OR ewy verbhedbally 208l |y, the isol ating
base 405 is savved along the sawing line 417 to separate individual IC
package. Thergfqs& zdzhx‘ﬁay BRY8&E ﬁ%fn ﬁ@ﬁ‘a@a@&ﬁre asdiGY Ble, gfe Of the
presgqt ?q Hx;éedi‘tﬂr@& S3%id %‘Aﬁﬁ;et “E*%SO dlc %1%?8 S Sk g&& & @i@ﬁ raise

the JT el dygipblicdhagh %?"éaaé?w s A e et

equi pnent, etc.. Mdreover, the resent i nvention can be d for
packagi ng_of M eiep¥esn hec pigpens gn B (A9 PERYECS g P‘E‘?%‘%W&%F ﬁa‘f fpackes
equi prenstrugue, ag shews igchKied.i Ehelidiggr amose anbatipente 419 packaged VG |andust ry
accoBdi ngtacking seuemiso ihegrackagk strhetupr easenrises av sntating ba®hd0(; inpgesteaa
packages diceCOP' and)diG0302 nefikodiriedtronaydr 8603, bhasend Qliclecdtit ey R4 petinidi ¢
enbodi medicdechay tayeean 1) bontsdtr andactbedlagasdviasidh, kh wdlhtiorbtayebBdi06umd30 t o
t hose skisbldedbilly 3d78 aht rhitadialVel the Usolafd bdse 000K SgIARY sifiorlBeteartict drout
departi nﬂuﬁﬂz‘)%@fi&w' and BV ENERA: foBndr hirddil RS ehelyy e fnlfb%e%@%@ ded
cl.ai 2l dte é@c‘agé“rfjwitﬁ a stickling SrhBRE THEWBQY 3008¢ héhered to
conmpri st ik 1381%11‘@ s%tjd?)gb Fov 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 dice 302 on the isolating base 300.

The material of the first dielectric layer 303 may be silicon rubber.

40
The contact conductive layer 305a is formed on metal pads 309 of the dice 302 to
cover the metal pads 309 to electrically couple to the metal pads 309, respectively. The
image sensor dice 301 are adhered to the dice 302 by an UV curing type and/or heat
curing type adhesion material 310b with good thermal conductivity. The second
45  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 312 formed
on the contact conductive layer 305a. The material of the second dielectric layer 304 is
Si0; .



an i mage sensor die having a plurality of solder balls, attached to said

i solating base; a protection filmforned on said i mage sensor die; a lens
hol der having a plurality of |lens,located on said i mage sensor die;and 10 a
F.P.C. having a plurality of conductive solder joints coupled to said

sol der balls for conveniently transmtting signal of said inmge sensor die,
wherein said lens holder is placed in said F.P.C. . 2. The nodule in claim

1, wherein s@dides,ahe it Odieleldd® hperS 104s FormibliZABtheAraBE sésof Bich 30% t60at i ng;
wherein $aid 4 JRESs %?é&s&r thg%eéees&%m&lhégél arRRERd ik fiRPGKRAEE ¥ h sai d
| mage sen %Pgh&h&’nm ec%f&ﬁ %n 1? tsreH gﬁ 1. TR ﬁfa@ of Helhll" €

\QGSLE% ,? %eéectrs&gfqon £ 1?) Ste bseoar pr tec‘[IOI\}mel‘rnel rpeciatllaCth lterl ﬂ:’;ﬁgiﬁ \éfl ng
base 75 dpied i fﬁdle fiichot 1 IL TG ST 6 )

cl ai m 2, @A, rf‘érre ‘i}’mgalaffirr@t cdiltf<éctric Iayer for nmed on said
|solat|ng base and filled in a space except said i nage sensor die and said
second di e orfhsajogtact gpuductige bayse 308b se domebddore neatalr pasis| Hpee! thermsgeon sai d
secohd disegsoR8ica 36brndfiled ontheoti belcl3dPeo cHar tedmetal pads 368 Nsnelly, had of

sai d i magentagnsaductive hyer 303etoeldctrieilsl cpadedio siad ehesd qmdsl 308 earidotheover

sai d fir sbnta@tcahdRaideaigr 308N TheRiabdriap € theSeinthct oaidAetive BiydtsdIa@sbayer

el ectri C@Ad YoeCRURt el Tbrh %S@u JAh lah§ thBhMinRe Ao S endeiBhals 38309

respecti ygl >f r A@g &b1atioh 1 r§@6 %@fo?m%@ hagt ceRRdUShiv&ivkayer .
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ayer; k) ectr|1g:a zYndCﬁ)luDl i ng
W th sal 88’5‘ %1? reéé AR 'ﬁli’8 YodoPe™n™el ai m 1,

wher ei n § lr'i"‘1 fagytheee sor dle is CMOS i mage sensor die; 35 further
conprising a f| ltering filmfornmed on said protection filn wherein
material of Sdedngtplspldeying hadls B0¢ areafpamed endhe ppeningsupbweldingheetion spat eri al
of s3a0d ¢t dimgiadlseldering bhlls/ 307 ae: epuryallyStauRIE Wik dhe cpmagxr@m)imﬂvsCB
wher ei n $mied305U, tespeatiyelyi. The netahnold&Ridg balle B30RA mdydeeo]denhaiss3(Y. mat eri al  of
said contact conductive |ayer is selected fromN, Cu, Au and the

combi nat i on tier&ef 3028y B Belb®bE ol DSP dddiabethveligtaddive ae supploti die,

sel ected dP"LPH?eQR%é(oes%@%ﬁé‘ andithd ﬁ%e@&%?ﬁw@%l%@@%@hﬁ@ ¢ Shsbh@egof . 5.
The ppdule r%ncewta;?c?f)?c@(gé]&?f With B did& 302" win & 'sf?tl:@ﬁg gﬁ'ﬁcﬂé\%yer for med

on sald |so at ase an n a space except sal cond die on said
i solating ba st. contact conductive fir nmet al
pad of sai %Z ﬁg gﬁ %hf’ B'J ﬁ]Eei 1eP a%%aéalgaéléﬁ aflal %Etgl %lrgp%lfnaﬁlggl EECP%| rst
cont act dutt 9%01@59@?00 BE 1% EBNS@“ LAFHFPRg to said first netal pad; an

i mage sensor die stacking and attaching to said second die; 10 _a second
diel 8@tric | Afereoress the dresanisiavention psevidisel rreeass of wafrslevehpadkage. &irst, @, a
space exdeptpheti igsistyegierns&idsisriomia orsmicdl padsoid ofiseplowtity of diag 400 havi ng vi a
hol e f or mederoin @evied tifel mstal padd 481, soshduwant mVEIG. adier ; A disthdietbctiicelagert 15i €

| ayer forsmtbdamn thaififst SRS re&0patterdi40?2 and SBE 0RE 400NtRRh, thenfiycdicleetricay er
formed omar seeppd MhE FHrstisibi® teshiRipbrtdriTROE i§ @é}ﬁ@\FeddtbefoﬁﬁCﬁ flicldcRt fapersai d
via bl eshy Clql\éerhat%ﬁbldoisﬁ%%ge&%a} e?al@s 1§@5'1(§ ) %gﬂﬁc&%ﬁg%étht?&wwfa' ve

Lg%chf: %E&t dtg_ﬁ ]}h(ﬁﬁ’ﬂg u?ﬁﬁ%%f%ﬁ!e O?Je&lo s o g@%%m b ok zﬁnecont act
4 1 d ce, a 1
conduct i TR e EfsSI fJ 5%71 eni o
L E e A G e 0 el R
Zﬁgogl eg§aryeﬁé? PG ‘iﬁblaﬁﬁ%fewntgﬁoélé‘i’v& Hﬂefgont act conductive |ayer, BPEni ngs

respéétivel y.
A step of back lapping the processed silicon wafer is used to get a thickness of the

wafer around 100-300um after the step of removing first photo resist pattern 402. The
processed silicon wafer with the aforementioned thickness is easily sawed to divide the
dice 400 on the wafer into respective dice. The back lapping step may be omitted if the

45  processed silicon wafer is not hard to saw without back lapping. The dice 400 comprise
at least two types of dice.

Next, the divided dice are tested to choose standard good dice 400 there from. The
7




6. The nodule in claim5, wherein material of said first dielectric |ayer
I's silicon rubber; 15 wherein nmaterial of said second dielectric layer is
polyimde ( Pl ), BT SINK, or epoxy; wherein material of said second
dielectric layer is polyimde ( Pl ), BT or SINR(Si | oxane polyner); wherein
material of said first and second contact conductive |ayer is selected from
N, Cu, Aunéid gbb® dremipdnsd pieked ARY RBfaced\bitb &nAsdRing bRk 405 vaf Alwidepl at i on

| ayer |5dfs%Jn€@E€thefeﬁQWbeaﬂ%¥nt dieshit antrdd® SRRl BiRc 20s5thigk @rRfuv 7. A
process gfiygf; Qf%afbé ra!dﬁé txﬁ 841886 Ofvith| Qb8 NBedndi! I St
photo T eshal A ;eﬁge %Egﬁi g ) Ut b llicss S fREL {0

cover.sal

5 Blgcoag &0 a}{g the dtﬂ.*ci%é of Irst
prot & edl et BRGNS b %%%H st il

pl ural i t falboeqplass, SHicoRi GCHiRNG rcrygak Wﬁﬁn el ol c¥me baves@ §’é‘F1€ i Ag good
sai d di cé&ecigular $R8PBi ng sai d good dice to an isolating base; curing said

i solating base; formng a naterial |ayer on said isolating base to fill in
a spaee anongThaiddedO0hard ¥V pafls 401cen the upperckuifacd. afhenglhbsisematamal W6 sai d
mat eri al of #gresedbinkartionng peefaablynboditidreal cdmclutityeanaterials sd thermbelemal | ayer
and sai d4ieh ak sﬂég,j res@Qit6d Fofh theRampéraluré @UT@hcefbebidcl (Be@RMM Aldedkri C

| ayer onlsgﬁtﬁ{grpggg 05%g%etaQOlthmf| rst openings on said netal pads; curing
said second drelectric layer; formng a contact conductive |ayer on said

firstsopenings h?xlﬁ &4o7is#l Jﬁol‘%ﬁ %4%%"915[]%%3 %iéam
.f:isfcg'nve“”%q;fg *‘m@fféﬁp@gﬁ“@ %gug}r gﬁl o ?i;g'fezgrac
_expose
¥ig 40

second pﬂ elaa%?e eyek g O&mslecFéﬁd

sai d confdteatbmbiceuripg Wl%?y‘?,fr cptng 6%%:%%%%’5 t eqgatehipllp

conduct i ¥ecurgthby Lphos mem@ecwwq@aldayqﬁogtm@abq &lmeéﬁ»a as%vir@nsmwﬁa

openkhgs nislicdgpr aqinotdithagiraihysuétbod ohltcamatevialndyr t407 dudcsipes as 2 befferdayerel v;

renmovi ngte extacani sgessaiud ts emopdatpleote. rBsd whtetiayleyer 406raanrtg anUVsaldati on

| ayer onhsaictris@ndtteial, éacH Asitiscoartblsed] ghoggaesid, BCB| #cltsoion. | ayer; 11

renoving a partial region of said isolation |ayer on said conductive |ines

to form thiy &c&&?ﬁ'ﬂef&gﬁwc 13t 16083 &1 ﬂh% AR TayeRYST ancPdralBhddi 409, Sakder

bal | §5 O”Pﬁ?érﬂl bRk e %ﬂﬂﬁ&e{?&?mcﬁ Riggess 1'n claim 7, further conprising
S

a step o avmngsal |soa|ng set0|§olatesaldpIuralltyof di ce

after the ste Id|n oIde ther I’IS st ep of
back | appin (5% %ﬁ ig‘ ft gke GCB?C gag gﬁaﬁ ‘%d 5300wxn
after théer%‘? u%%ﬁ %IP %tﬁdW orfpn dirgApegingg &

then the dmlecmc layer 409 is cured by UV or heating, as shown in FIG '4E. Next, th
30  plasma etching (RIE) can be used optionally to clean the surface of the metal pads 401 to
make sure no residual materials on the metal pads 401.

The contact conductive layer 410 is formed on the first openings 408 to electrically
couple with the metal pads 401 respectively, as shown in FIG. 4F. The preferable
35  material of the contact conductive layer 410 is Ti, Cu, or the combination thereof. The
contact conductive layer 410 can be formed by a physical method, a chemical method, or
the combination thereof, for example: CVD, PVD, sputter, and electroplating.

A second photo resist layer is formed on the dielectric layer 409 and the contact
40  conductive layer 410. And then, a partial region of the second photo resist layer is
exposed and developed by using a photo mask to form a second photo resist pattern 411
and expose the contact conductive layer 410 to form second openings 412, as shown in
FIG. 4G.

45 Then, conductive lines 413 by electroplating method are formed on the second
openings 412 to couple with the contact conductive layer 413 respectively, as shown in
FIG. 4H. The material of the conductive lines 413 are preferably Cu, Ni, Au, or the
combination thereof. The conductive lines 413 are called re-distribution layer (RDL).
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10 conprising a step of form ng an epoxy |ayer on back surface of said

i solating base; wherein said plurality of dice conprise at |east two types
of dice; wherein material of said first dielectric layer is Si02 by spin
coating; wherein material of said isolating base is glass, silicon, ceramc
or quartz crystal; wherein material of said material layer is silicon
rubber, epoxy, BCB, BT, polyimde ( Pl )or SINR(Si|oxane polyner); 15

wher ei n mat er irak réthaifidigthc8@OpIEb16liredif ah drellllély%md)\&dSIAhﬁwﬂat{oﬂub%r, sEepoxy,
SINR(SI | gaf@ Rahy e&&&ucu%&rm@%wtﬁé fele!ctrﬁ’; zagrer 4a9r tMeanﬁpfegﬁdlﬁbmea step
of fo”“{'s%l L')[ éP&aneh%%ﬁ Qozaﬁ&?fa &% {h‘frdl?é sﬁqs%nfﬂllater'ng

fllmgs con uctl ﬁf 1%9 %&11n %k THasoatonl uctlve

| ayer”is riat hereo naterla
of said F@%Wﬁ 3&%%“?@4§5W8§ fron1epoxy, resin and the

conbi nati on thereof; wherein material_ of said conductlve i nes |s sel ected
fiomN , Cu, Ahearsentiaveagabaorganalesosymisenm slerioh fIriie & eRPxyflavgél di ng
sai d sol fapt gbangor baghrsuseee ﬁthei&f@tlgalbﬁses‘t%der balls on said third
openifhgs by a screen printing nethod and joining said solder balls together
wi th surfacesTaé isaatibrc tuydnidi 4 \ie durgdes SojdearballR 416f drowformedh@d. the5hd A

process ogpentdfses13, @Y 8hoPAGKFI@, 4L 0MPEissidegbalned Bt 8R§ tefpladedron g thirlli r st
dielectr gserhﬁgsems%y & sEred ﬁhﬁtﬁﬂg Iﬁfsthea @8&d @Hb %l&@ftﬁﬂs Y6 jsihdiltodether ®ithphot o

resist p LD of $2WL AL E3E né%zH@ 3% said wafer to form
indiy dua |ce 30 selecting goo sal gIC

to a |solat|n rla n sald sol to
fill in a fﬁ:&g 15%}?&1%]3%:?0: ’3§ SS‘VVGQ Oeng @ rsre]wlngg e{n%élcond%ﬁﬁ%?gct ric

| ayer on? &Pt ayer; etching a partial region of said second
dielectric Ia%er to formfirst openings to 35 expose netal ads on said

di ce; forni ngTaesbneathe J@aﬂ@mﬁ?mqrempéb%eranén\ﬁ@@r deydl rpaek Higs Pregent

el ec2f | caivleyu@mm lowigr the ensi of e patkaga dyuctneespeoaise dhe yic d)@fmhng)aakagecond
phot o r esirgttupatMerenvirpthe ppdsee sacd{chnp@ednt aordticn carebd easgly adpsfedrim second
openi ngs testiéquimmnentngackageciqaipnvedt,lstdes on sai d second photo resist pattern
and sai d second openi ngs being coupled with said contact conductive |ayer,

respectivel yM&eoRY 18 frefmi mv@gu&ab-ﬂn ﬁ@%ﬁﬂ%d%@tﬁacﬁa%ﬂgssf E’éiﬁf%@ﬁdhctcfror ni ng
an. i sol a 3119 leﬁtya% t91“1(§ c‘iia PEE:DV boes, BRY Siladef {rﬁzﬁﬂ i e:fftah' c
| ayer; &%&&iﬂ o%%'e dﬂ %ﬂ#‘g{t' c?f”the SJen vt

conductl % 4 ars” on said
third opi Fﬁ Escﬁlﬁpa‘:kfges 7&%‘5 ngg rﬁgﬁh%cfi %ll @Sbafg? u? er corrprl sing a step
of sawing said isolatjng base to isqlate said plurality. of |ce after t he
step of saifdthpegysnsgiisamhedments bavethegn Hiwstrelgdpnd desagbsd, &l

| appdthg Enthassxdilied indheyert thet varicie measkifiestionamay mdea’flﬂlﬁ’ﬁﬂd%dlf%@?fm after
t he stepwhit isantdndedriobe tigitedisdletyi bsthe phpanded elsings. pattern; filtther 5
conprising a step of form ng an epoxy |ayer on back surface of said

i sol ati ng base; wherein said plurality of dice conprise at |east two types
of dice; wherein material of said first dielectric layer is Si02 by spin
coating; wherein material of said isolating base is glass, silicon, ceramc
or quartz crystal; wherein material of said material layer is silicon
rubber, epoxy, resin, BCB, BT, polyimde ( Pl )or SINR(Si | oxane polyner);
10 wherein material of said second dielectric layer is SINR(SI | oxane
polymer), BCB or polyimde ( Pl ); further conprising a step of formng a
filtering filin on said first dielectric layer, said filtering filmis an
IRfiltering | ayer; wherein material of said contact conductive layer is
selected fromTi, Cu and the conbination thereof; wherein material of said
isolation layer is selected fromepoxy, resin and the conbination 15

t hereof; wherein material of said conductive lines is selected fromN, Cu,
Au and the conbination thereof. 20 13
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& ( ) -1, B#1 ogule p#q_]@gml(yvhergmysagd prg;gaytlon film is Si0; oroA1203 formed by spin
coatmg, wherein said image sensor module comprises a second die packaged with
said image sensor die with a side by side structure or a stacking structure; wherein
said second die is selected from DSP die, acctive die, passive die, supprot die, CPU
die or processor die; wherein material of said isolating base is glass, silicon, ceramic
or quartz crystal.

20
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 second die;

25 a 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
30  having openings on said contact conductive layer; and
solder balls welded on said openings and electrically coupling with said contact
conductive layer, respectively.

4. The module in claim 1, wherein said image sensor die is CMOS image sensor die;
35 further comprising a filtering film formed on said protection film; wherein material
of said first dielectric layer is silicon rubber; wherein material of said second
dielectric layer is epoxy, SINR(Siloxane polymer)or BCB; wherein said filtering film
ia an IR filtering layer; wherein material of said contact conductive layer is selected
from Ni, Cu, Au and the combination thereof; wherein material of said isolation layer

40 is selected from epoxy, resin, Silicon Rubber and the combination thereof.

5. The module in claim 2, further comprising;
a first dielectric layer formed on said isolating base and filled in a space except said
second die on said isolating base;

45 a first contact conductive layer formed on a first metal pad of said second die to
entirely cover said first metal pad, said first contact conductive layer electrically
coupling to said first metal pad;

an image sensor die stacking and attaching to said second die;

10
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contact conductive layer, respectively.

6. The module in claim 5, wherein material of said first dielectric layer is silicon rubber;
15 wherein material of said second dielectric layer is polyimide ( PI ), BT SINR , or
epoxy; wherein material of said second dielectric layer is polyimide ( PI ), BT or
SINR(Siloxane polymer); wherein material of said first and second contact
conductive layer is selected from Ni, Cu, Au and the combination thereof; wherein
material of said isolation layer is selected from epoxy, resin and the combination

20 thereof.

7. A process of wafer level package, comprising the steps of:
forming a first photo resist pattern on metal pads of a plurality of dice on a wafer to
cover said metal pads;
25 forming a first dielectric layer on said first photo resist pattern and said plurality of
dice;
curing said first dielectric layer;
removing said first photo resist pattern;
sawing said plurality of dice on said wafer to form individual dice;
30 selecting good said dice and attaching said good dice to an isolating base;
curing said isolating base;
forming a material layer on said isolating base to fill in a space among said plurality
of dice on said isolating base;
curing said material layer;
35 forming a second dielectric layer on said material layer and said metal pads;
etching a partial region of said second dielectric layer on said metal pads to form first
openings on said metal pads;
curing said second dielectric layer;
forming a contact conductive layer on said first openings to electrically couple with
40  said metal pads, respectively;
forming a second photo resist layer on said second dielectric layer and said contact
conductive layer;
removing a partial region of said second photo resist layer to form a second photo
resist pattern and expose said contact conductive layer to form second openings;
45 forming conductive lines on said second photo resist pattern and said second openings
" being coupled with said contact conductive layer, respectively;
removing remaining said second photo resist layer;
forming an isolation layer on said conductive lines and said second dielectric layer;

11




10 10: s109& ()-!k)1: $1098B& () - p! kU) 1: $109BB& () - p) p#$L10%GE () -

LM NOP( QyQaMU3g\ : ! k) $109BBE& () - & ) $109%& () - & NF#10988& () -s! GF#109%& () -s! F#1
0%& ()-s!3#10%& () -i yQRVRRTGWEX6g\ : ! | d) v% $10%

& ()-VId) v96 $10% ; & () - V1 d)v9% $10% ; & ()- VI dP*1 109 ()-) $10% & ()-' I rN) $10
0 1 & ()-' WKNXpXgXr XsXYZ~\: 1 11 0Q#10%& ()-! 0#10%& ()- 10 10 10:VIO%& ()-8

109& () -! r}éfﬁ/é@ﬂé) hidial Depod\dr sHid FsolddrihydrdhRaibildd el udtive)links td) IBndibivg , & () - |
1) $109&! g,% sk SC$1o J83& () ) 3109838 O GF#10% () -G ab) cc. eOelewlr:

B s
? % ()- FI
| 109 () -F gﬁi %%&%gg 10 10thh|JJ’>kka3E

10! ])=$$304 () & W) $ 0% & )$10%& (2 step lé)f%%v(%%g é%l solath1)g$ba%g/ ()-*tet

109& () - ROFEF Prosesy 1a ¢ ?&Bﬁ”e %

" BF#109%&' (1};0131;@0%31 (luraliygf Qe]_@ﬂ;g@_ tepapf said welding solder balls; further

N) s$$1098a@uipristgcastiap of pagky leppiop said wafer to get a thickness of said wafer around

\ ) <$1098<380CIC0uBI ORRE thi- fE) $A0 ¥ ( yenRiving 1SR phploPirasist 1 pagery;) [wEr10%ss &
()-ppp rrsconfising0 sidp LoTFaOMRYE (ah-dpox x ShYBB Fafh) strfacdldiaid jsolatihg$asns , & () -
J) <$10% { ! ghérbm! ety 8f dipe BotiprisevaaXyhwo types of dice; wherein material of

1|0' ) 2$10%&,(d xpét\d)ia&]tﬁ r (15) S@g@}?ﬁﬁﬂ%a‘tﬁlgﬂ Jwherélh Qﬁét&%llﬁf said isolating

& ()-p) L*yag GFs 1)1 dikicail herem matenal of said material layer

iglclz NF#10 \& ljggégty é%%;’ EF;B“ hZ) Q ﬁ ﬁ% é&al(e) polsher);
: 1y ic / [a 18 1 Tubber, epoxy,
|U{: ;Bém{%%%) ) Jldp/%ﬂ olymer) @/@ e ( i% furtﬂiegr comprising a step of
F$109%>&' ( nmwgmf@mng) ﬁkfl:ﬂo@?&%é%d@%%%ﬁﬁ%&ﬂ]@ ) fifpring filpgis an IR
| UF2$109& {iifering lape1 9dwrejn malariabeboaid coytastrapndugtive leyer lirgalougd fpm Ti,
F$109EES (§u'and e SombipesRe (Dereof; wherein material of said isolation layer is selected
<i | 100&' () from! &piok$,0848in(Indcth® [chinbi@tifh Fideds] Fhafeds iodrial B8 s¢il-conductive
F2$10%Es E&lifids-i4 2ReMéd Somt t)i, CH1AY¥and the esmbinptionb RIS B&h(rpin<said ptep of
: $1098 ! & (etdidg@aid SlQKbaSs (dmptiseSplachbQUR dolder bl ori &0 Wid Jpesings DGt S2
I I kd) a screen printing method and joining said solder balls together with surfaces of said
conductive lines by an IR reflow method.

25
9. A process of wafer level package, comprising the steps of:
forming a first dielectric layer on a plurality of dice on a wafer by using a first
photo resist pattern;
sawing said plurality of dice on said wafer to form individual dice;
30 selecting good said dice and attaching said good dice to a isolating base;
forming a material layer on said isolating base to fill in a space among said
plurality of dice;
forming a second dielectric layer on said material layer;
etching a partial region of said second dielectric layer to form first openings to
35  expose metal pads on said dice;
forming a contact conductive layer on said first openings to electrically couple
with said metal pads, respectively;
forming a second photo resist pattern to expose said contact conductive layer to
form second openings;
40 forming conductive lines on said second photo resist pattern and said second
openings being coupled with said contact conductive layer, respectively;
removing remaining said second photo resist pattern;
forming an isolation layer on said conductive lines and said second dielectric
layer; _
45 removing a partial region of said isolation layer on said conductive lines to form
third openings; and '
welding solder balls on said third openings.
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said first dielectric layer is SiO, by spin coating; wherein material of sai atmg
base is glass, silicon, ceramic or quartz crystal; wherein material of said material layer
is silicon rubber, epoxy, resin, BCB, BT, polyimide { PI )or SINR(Siloxane polymer);

10 wherein material of said second dielectric layer is SINR(Siloxane polymer), BCB or
polyimide ( PI ); further comprising a step of forming a filtering film on said first
dielectric layer, said filtering film is an IR filtering layer; wherein material of said
contact conductive layer is selected from Ti, Cu and the combination thereof; wherein
material of said isolation layer is selected from epoxy, resin and the combination

15 thereof; wherein material of said conductive lines is selected from Ni, Cu, Au and the
combination thereof.
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