;z{e3e~{6TPS$Fan Qut Type Wafer Level Package Structure and Met hod of the
Sanme '5 BACKGROUND OF THE I NVENTION 1. Field of the Invention This invention
relates to a package for sem conductors, and nore 10 particularly to a fan
out type wafer |evel package. 2. Description of the Prior Art The

sem conduct or technol ogi es are devel oping very fast, and 15 especially

sem conduct or di es have a tendency toward m ni aturizati on. However, the
requirenents for the functions of the sem conductor dies have an opposite
tendency to variety. Nanely, the sem conductor dies nust have nore I/O pads

Icghgeg sng blgtr:gﬁl mé M%Qgﬁ ct orc%agé sthbig%éﬂr{g %‘?e di ffl cult

and decrease the yield. TrMebho uo ot e)fSaII'BQ)ackage structure is to
protect the dies from outside damages. Furthernore, the heat generated by
the dies nust be diffused efficiently through the package structure to
ensure 25 the opera i T package technol ogy
i s al¥eady not sui t%&k&aﬁﬁﬁv&&% @m& d| es due to the
density of the pins thereof is too high. Hence, a new package technol ogy of
BGA (Ball Gid 30 Array) has been devel oped to satisfy the packagi ng

r equi r enknFiékt of thedmrmmtddnseni conduct or di es. The BGA package has an
advant age of that the spherical pins has a shorter pitch than that of the

lead frame 1agkagRnih tERIEE NS & Spddidbel HriasREco b ohid hibddi ti on,
t he lsdmr g HSLERR) td éqgﬁrq]ﬁttbg% %?éral%@l ?E‘?‘Eés%és to rai se the operating 35

frequenc o conformto t I renent er efficiency. For exanple,
the U S. patent No. 5,629, 835 d| scl oses a BGA package, by Mhulikar et al;
the U S. 2pmeesm'iption591285¢ll?aﬂodiﬂa'¢l oses anot her package that the FR4
substrates having a pattern of conductive traces thereon are nmounted on a
PCB; the Taiwan patent No. 177,766 discloses a fan out type W.P, by the
inventor of The pegrfeshdiupwantecmobgMistaref dehelopankagerst dabtnokogi es

di vige dé@&cﬁiﬂﬂﬁ s‘éﬁh@bnﬂ'ﬂﬂt@oﬂ’ gsReRhivy @ tHrikferadtdher heirRackageiand t est
tpggkg'gg W % hi{tsPBt kRgerRa I 88Yhe “s%h!u%gnd\%ft&f dk&vehl os
Nt o Tes ogﬁosﬂ ﬁgg\fg) C{Laq'ﬁ?tgr ﬁﬁﬁ@glgbthg s hﬁ h}fl!u 't&gdﬁ

s a
shor t er %ﬁ %a&%.rgaf% eﬂsl%m%aﬁf@&g SIERe S0 %Lgieﬁ’ef. ' or

mol di ng 19yraiseggeinlyo [tsaawesyiie pag ﬁg%aircﬂ&ﬁ Srapeenfig

pack%ﬁge digsstogpeeqras dgore mfﬁcv@tmdldﬁyye%e Haaiicld: al . The technol ogy is

described as follow. As shown in FIG 1, a die 4 is forned on a surface of
a sem conducfThe mafierp@rpasedoftioapavkbge Gructireaipiegebesat theddids pattern
of frit ghasvuelds damsgeés. bandithgra@en! the lWepogtherhted By st dées of the

sem Condﬂﬁis&r bwadl%s%d éf{ﬂ‘eﬁﬂ?ttﬂrﬁﬁ di fhé JorieEPLELRkMrS Ubr ougdRd by the
frlt aﬁ.ﬁ:% aftn@% g gl sur face of t he "'sem conduct or wafer 2 w thout
the e polis {0 Feduce the hei ght of the sem conductor wafer 2;

t he process js gen rall |l ed 20, "Ba di e 41s

her et i cal | y [Baragcr ead o, PaFks 8%3%?%?915@3& d"f‘lﬁﬁﬁ 73 PUHABLE by a
conbi nat {B¥nths advanced ssRHcRR PCWIf tesp duen o iy Wenetysol 4R PHES frit

gl ass wathereef isaton bigh. tenste, renaw pacikags u_@hrmlﬂgy af BGA {Badly Gaid

el eci odasrayn lmrbeendimtedopalibs tsasiséy Wae grackagmng regnoenenielacthd cal
coupl i ngadlvar&edliserdicoAdplcusatidsy ThewBGes ph2khge toaslad hdvantdge af ity of
pads for g g apherical pas Haans ortet phtchr aeas that o@ftﬁeeléhanﬂanié\r ough

hol e 14 gadi-hse coPHEd Hifs 8XIElRto Bla8sisd Sald gbﬁﬁrﬁ nqh 88QWn
af or emen h&nc% §g§l§ﬂ 1% %Sgutﬁ g%ls%ahﬁe E%{eﬁ@ tb r%l% @ éééé}aetg;;ads are
o

ore unber of

for

the BadotEQuRRY T i ﬁgg@n} 38 Svcle ittt § o e il ol em
of si gnaf*XXBWFi HE rr:‘f 8 g ? Fr™ a sol der
bri dge eMehylikrie gt adnd 6J §hoP@te;§ltt@¥P aRehd pats . lﬁﬁl‘@ﬁeﬁnoﬁhﬁr si ze of
die gradually becone snaller and 35 the packaged I C of the die does not
have standard size by sone package technol ogi es (such as chip size

package), but test equi pnment, package equi pnment, etc. for sone fixed sizes
di e or packages can not be kept on using
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2 SUMVARY OF THE | NVENTI ON Therefore, the present invention has been nade
in view of the above problens in the prior arts, and it is an objective of
the present 5 invention to provide a fan out type wafer |evel package
structure and a nethod for manufacturing the sanme. Another objective of the
present invention is to provide a fan out type wafer |evel package
structure to naintain an appropriate pitch 10 between two adj acent pads of
t he package structure. Still another objective of the present invention is
to avoi d problens of signal coupling and signal interface. 15 Another

obj ect i vpaokaghehat ehe R4 mudrstradesilsatingl opettarheofcosmdattive ergpaask age
struct ur eherd@nStdrel rapahbed ohj ectPEB; othé hTapresepatény eNbl 077 766t 0 rai se
the yi el digoddiea PRS RGOy PEI WIS tkﬁﬁﬁiﬁ?:%ftof)ﬁf eied ?f@s&flt e rRigsent

invention is to provide package structure with a adjustable size to keep on

usi ng. of tes n ag rrent h Vi |xed

Si zeg’5 die orﬁggasgkém% g?cgrﬁg g%er?eah Pﬁsgdﬁéesorhg i%ﬁ/{g@?nﬁln provi des
E‘i@ e <o) Bacf g S fose. Fheal 5

a proces¥ &%ﬁ’%{ Yof dies
i s adher 88OHRCHPACKBLGL ER n@éw oelist SWater drevsl B BF m&@™on the

i sol at i ngaplEsge thkedisisnon ng@éeraF@@ﬂgret Heviding dhet she@f 1@ﬁ0e§e@pﬁqtﬁ@

i sol at i ndidsasélties WLP| tthuplegy hasheoing stdvamiteges| stiaheas arsdhaogter aces of
t he f0 r sprotitieitigaty 30 thayeiloweard cobt pidinal heyd ab ahdsr-dikoatmskiirg| evel .

Then, thehtivs. gmkatNd. 3,826,055, tSé@tborfvaeeReaferllevdlghadiaper, Iss fornmed

on the f iisHod® & | RILP a%ehnd pA&éﬁié tyt af. ditge fdaidlbagl {«£9i on of
the secondsmped iagl ol ey e pglefl 4 fsvfo%né*a e é@ﬁ» ed to
ohauct | gha g@a 0%1 nele ol % ﬁ@%f 3 %P n%s R SU o
\(/:\notnh Y hePBHEE ?fa b%c%lf-‘\?él yalls ghgpoar |§Sf‘iﬁ9ﬁ;§&l eéf‘ﬂo[:f & second
mat er i al SHEREE of et HanieRtdgtor SYRIgE 2, \ﬁélqha t the gig f 8 coBRIFabOf t he

phot o resustoungest by thepinat gl@lSSoMﬁJhS f&n oiﬂhepat Bersuraaee exbod® t he
cont act semdcmidwetdrayefer & tveithohatthec dimyktis vpolisined #0 radacéotheed on t he

fan out haigharof ahd sdreicantluctior vwaldmes theepestidsets Fenerallip ddikedcont act
condygt | 'f@a&IQY(G}hndlﬁ ectiwel die Ih@srﬁéﬁhetﬂﬂﬂ hgtDeHeshsh tayiey b
rem)VGd ét@i‘&‘nﬁ&ge a&zméﬂs %' atféﬁﬁeiiays f%ﬁﬁﬁn& ohhe @0 tive
i nes a“ %a %‘Abf)rwafelpér tﬁé‘%? 18 3@@1 gtion

| ayer on Ogc |ve |nes i eni ngs. The

e
i sol ati o E%Pa%rabﬁlpga ‘asﬁtr(?ﬁl ghé’nsecond
openi ngs® rﬁéu esm'astsra%awf for % ovhace PH%WHPU?]&PFIF?& FOHPHES th
presént fifventd pirealdy qfrsvcdds? is bapdedttory ptusrdipfedads é@rm@@mne The
package sxtegimrupertimmpof sestadrtrases dU, rgichastsnds dhegugh hole 14 and
is coupled to external electrical dies (not shown).
7
As aforementioned, the size of the die is very small, and the I/O
30 pads are formed on a surface of a die in the conventional arts.
Therefore, number of the pads is limited and a too short pitch among
pads results in a problem of signal coupling or signal interface. The
solder is also to form a solder bridge easily due to the too short pitch
among pads. Moreover, the size of die gradually become smaller and
35 the packaged IC of the die does not have standard size by some
package technologies (such as chip size package), but test equipment,
package equipment, etc. for some fixed sizes die or packages can not
be kept on using




first dielectric layer, a second dielectric layer, a contact conductive

| ayer, conductive lines, an isolation |ayer, and solder balls. The die is
adhered to the isolating base. The first dielectric layer is fornmed on the
i solating base and filled in a space except the die on the isolating base,
15 wherein surfaces of the first dielectric |layer and the die are at same
| evel . The second dielectric layer is formed on the first dielectric |ayer
and the die, and the second dielectric |layer has first openings on pads of
the die. The contact conductive layer is formed on the first openings to
electrically couplirm)eﬂrng OF j e conductive 20 lines
are formed on the secon P%Fgg?}lc Fgeggqgﬂgﬁgﬁngggonding t he cont act
conductive | ayer,_ and the conductive |ines are extended out fraom

cor r espondi n%ﬁ%f%mt, 8t PRSI EG e tiony drasy &eeerr@sfg‘bﬁaiwgwe S nts,
wher ei n &heve arebigFeadinthe MIiQoRTSs 1§ ispaeohiestive seletlyy Pragciiecond

di el ett r invdrgimn to Threvidsohdanorut ke wiaderf avek gackaghestPdcisueduediaze | i nes
and the sexthod fdrehentifacturayethe aachd.he i sol ati on | ayer has second

openi ngs on the conductive lines. The solder balls are wel ded on the second
openi ngs and ARlAkE '&%ﬁ% Bt 'tH\;G% %&‘%@;&(gﬁviﬁ’ﬂéﬂ%' ¥Pprbvige, Efféﬁﬂﬁ% | vel y.
sem ﬁgnd Or Wzgelr .1e 311: Bgﬁléaogec I_n tcg{e %101%/%% i%ﬁa Hg{r'(%lgrl 5‘3?%%2 2A to
FI G "2C Ehegtd a&?ﬁb Y fhﬁsﬁ’% apﬁecﬁrgg Lb’lpeace to replace standard
dies onto a new base; FIG, 3 is a schematic diagramof formng a fjrst
material | ayetilbranpdaabicgdve of Mg Bresend dpveRdPTc 18 &9r &HPEE f or ni ng
a secondpreklemap! sigrel compling andsyignal mteafackayer and the die; FIG 5 is
a schematic diagramof etching a partial region of the 5 second nmateri al

| ayet5 on padamefththeljeetito of ahe prasentopeshnios, isl@o fbwer Ghiescestsohenat i ¢
di agram ghe bacrhpe s¢Ad@gk. conductive |ayer on the first openings; FIG 7

is a schematic vertical view diagramof form ng conductive lines on fan out
attern for . - L esis , [:S & . Seh i al view
8iagran1o ng%fxngg%%gé§F¥€§%f§t#?%ééﬁgﬁkg%ﬁéghﬁnggﬁ%5§%§%orﬁé@gﬁg a photo
resi st Igég?e BF‘S%%%-%"“‘%‘:H% G 7; 20 FIG 9 is a schematic diagram of
forn@%g an isolation |ayer on the conductive lines and the second materi al
|l ayer; FIG faoathen oRjachivg iof dicagrasarys ivmatiut ke dodPseYidet Brekagk or di ng
to the psaswiure rwight & adjustablel sizestam kechepmtiising afjtest efuopeepickaged
st ruct ur pabkegagqlipmedit petanharipg dor venmeofipah eitesaticwrdpagkages. he present
invention; FIG 12 is a schematic diagram of one packaged structure having
two 8K es accaidhfitrehReAtiEndd 3RO prddéRRtinRBn @R provides a process of
fan out type walfer level package. First, a plurality of dies 1s adhered to
an isolating base. A first material layer is formed on the isolating base,
wherein a space among the plurality of dies on the isolating base is
filled up with the first material layer, and surfaces of the first material
30 layer and the plurality of dies are at same level. Then, the first
material layer is cured. A second material layer is formed on the first
material layer and the plurality of dies. A partial region of the second
material layer on pads of the plurality of dies is etched to form first
openings.  Next, the second material layer is cured. Contact
35 conductive layer are formed on the first openings to electrically
"~ coupling with the pads, respectively. A photo resist layer is formed on
the second material layer and the contact conductive layer. A partial
region of the photo resist layer is removed to form a fan out pattern
and expose the contact conductive layer. After that, conductive lines
40 are formed on the fan out pattern and the conductive lines are coupled




30 FIG 13 is a schematic di agram of one packaged stacking structure having
two dies according to the present invention DESCRI PTI ON OF THE PREFERRED
EMBODI MENT 35 Sonme sanpl e enbodi nents of the invention will now be
described in greater detail. Nevertheless, it should be recognized that the
present invention can be practiced in a wide range of other enbodi nents
besi des those explicitly described, and the scope of the present invention
is expressly not limted expect as specified in the 40 acconpanyi ng cl ai ns.
5 Then, the conponents of the different el enents are not shown to scale.
Sone di meidi dhe afmthbe coeldateivec iyeon eassecivelex dige raneainang meehoi ngl ess
por ti onsreyigt Boterdsawmbedr Molldevidg iz, aheiabldtisiesqaydmis forneedl on

conpr ehepgd eanaﬁchb@ 1941@38 aﬁTd tHy §&§drﬁiﬂ mﬂ};%ﬁSﬁ?@f:e obakriigl pegisandf
;g‘ére”“r?’fhé §S()t§t18h r§d Ié‘f§rﬁﬂm@reﬂ% f?)%ﬁlﬁ Osf, %Eg'ng'e“gf an
di escbgn §f)§ Fe: rlg'fd’fgligm éweng gms Ogrgrﬁ 1 Ia CI'r% i ze of
bal I's ar PRyIErRE? Og?alélgaalﬁ% KSR ST Er RS PGB FERIBPTHED! Ho ¢ o0

cl ose baﬁ}espi tch. Moreover, the di e may be packaged with passive conponents
(ex. capacitors) or other d| es with a side by side structure or a stacking
structure. Thaedgras¢ted ipvention cfls¢ hpreridsena faventitotymd | padkagtescri bed
bel o 1&tricpuns e Tiedpackagostmaftare Wolprdses ansispldting baser ayd@ne t hen t he
t hi cknesgir&f didleci®daseLdaskbésitd dRiitricsldee! easemhthyt kagiduappi ng to
get a thigkness naRGSe Aind0- 309 tﬂslﬁe1 cPCansesbidel isAls. Waker i fh the

af or emenk yR0RM t0LHK RS i sgal[ 2 &181‘3%@41;%@#& . BiffeBihe he wal er
into res ? l.ve A %[1 %610 i Bsprocessed
silicon %ﬁﬁﬁl sbaﬁa’tnr\ ﬁjﬁgﬁﬁﬁéa@l? X 5‘ AR EIRCET T | ayer
(pro%SectW Ieify HyIaces, HCORYER AT e dis 22F | 71c SR r

bef ore sHWe tiwd ﬁ@%ﬁréétdlﬁie@glﬁ AveTarigaed 31 e fastidielgctriedayse t est ed
t o choosanéttheddicd agubihdisesondodictentsicf layar HAveflisstappeningsood rAdss 110 are
pi cked aofithepiac&teordtaat mewdieteellafenis foraned der thi Sirahopehiigseen t wo
adj acent tdligtectaivdligdbenptingowitte thas @akie) respbetivelyV CItié ngpridupetiand/ or
heataur hﬂgs ta&ﬁefo%iﬁﬂ'&ﬁ b?intlﬁ@ts%bﬁ!i WNeldrtie O yeh eiilcorpriaiidinist thd not

shown) , L Ehg%e haq@%%am‘;@iﬁregaéré %ﬁa«a‘aea t he
b 100 qu§ | f 20 60
NﬁfeV\hen;it) E’ﬁé eesm E agﬁp ét?‘ﬂees olgg éﬁgﬁésﬁgﬁdﬁé aéﬁ}em on

t | dj t
g? egrbﬁ the f’tf&é’é‘dlgn %tﬁFrg’ 'érlspéaﬁ%% S?aéfr%”u ﬁ% ? ojr ﬁfﬁg

fan But eemdugHygyiras ala@ethes&e@g@d dideatric leyepy é@@rﬁhq wéaattlmarlaﬁ%rn

mai nt ai nhas $eheald lvadenipgs odn ftdre aonddllcngephnb$ endhef seldgrabadsuatd ng and

si gnal i webiddicenankde i nec@ad eopbringsrhmid oélectfcabrécuflinag | sjith etlen t he

si ze of d@ﬁ@ubﬁﬁ@mssmlbﬁtwéf e dies 110 have I/ 0O pads 116 on the upper

surface (as shown in FIG 4). Passive 40 conponents 114 or dies 112 are

al so placed on an adjacent place of 6 the base 100 to obtain a filtering

or ofher functi oBRIEF DESCRIFTION OETHEDRAWINGSaterial of the

base 100 can be gl ass, sil | con, ceramc, crystal rraterl als, etc. and even
have a round rect an ar sh e presen ent o) nunber
of dies an gi stk e it %E%rl?aﬁe BoseEnephghR Rt Ry {38 "ore

t han thrE@C g1y hpe nts al so can be packaged in the sane
package structure by the present invention. The adhesive material of the
pres¥nt i nveflGoRA §0 ALEx. ez%tﬂry sphumatierdiaRramsdeic tising pigteds #lacso t he
pr obl enstd seglacastahdesd Xieesnltod edn¢wdmsdehe t enperature difference 10

bet ween the dies 110 and the base 100 can be avoided. The illustration and

the correspomdiNG fd WchdghAW BARSraMASH {dthoingha Firdd fathfal Ryerngd i fy and
provide g,dmprgecl ear description conprehension of the present ‘i nvention.

40




15 First material layer 120 is fornmed to fill in the space anong the die
110 and adj acent dies 110, and the surface of the first material |ayer 120
and the surface of the die 110 are at sane level. The nmaterial of the first
material |ayer 120 can be WV curing type or heating curing 20 type
material. Then, the first material layer 120 is cured by W or thermal. The
first material layer 120 may be forned by a screen printing nethod or a
phot ol i t hography nmethod. The first material |ayer 120 functions as a buffer
| ayer to reduce a stress due to tenperature, etc. The first material |ayer
120 can be aFi#. ani¥/ arsdieahatordiagrédh offemning a sechndsnsteiiabdayarbber ,
epoxy, resithe fﬁ@mgmhﬁqagar ahidetlaf 8leenment i oned structure 102, conprising
t he base 100, the dies 110, and the first material |ayer |20, | ooks same as

a vaf eglwthgﬁ@e i8S Lifle 10&91%%%3% g&cﬁ% ﬁ*ﬁ%ﬂu@l@e ot ofdHecond
secongd na%(g&réfcgf&%%{eaﬁ 1%2%1 carPagiS ceug%’ngo O%pe or Secur| ng type
material, such_as BCB, oxy, al NR3170 (produced b Shl n Et su iﬁhem cal
Co.,Ltd.), aRiCs® iSre ¢ ﬁ‘atﬂ‘h 135 o Targing COPRRC s eRAUCHEE | ayer
122 on t'hlé thedirst Dpe3BNgs; the die 110 is renoved by using a photo mask to
formfirst openings 124 on the pads 116, and then the second material |ayer
| 20 i cured by UV or heating. Next, the plasma etching (RIE) can be used
optional ly tpIGl gapy af@méﬁ@@eeﬁcmhelenadsagrh&lw fBBken g Womdectivesi dual

mat eri al 08 otnhﬁirP6G§ gja%&rn%rﬁled EW% %HB%@P&S&P tive layer 126 is

formed on the pads 11 as shown in The preeferabl e materi al of t he

d .
o 2t SonTHEb! ¥iq B SnaBRucially 1‘8% Gt gﬁ?‘ Pl hdisisRle he.
et h fwe% qrhéaeo% PR THHERET DY foP 6 B0B8 it . and

el ectrop ﬁg A photo resist layer 128 is forned on the second materi al

| ayer 122 and t he contact conductive |ayer 126, and then a fan out pattern
of the phot oFi@ssis 4 agbenidf dagteveloddedmiyg asi rwplatiphdapemasktheThe f an
out pattesmdhesve liplasrahd tthic gecbad muterdpeiyegs 10 starting formthe pads

116 4p end points inside a surface of the second dielectric |ayer 122,

respecti vel ypy @amfby’zstQesgﬁgnﬁii@téxa%?%ﬁi"ooia%‘?& cE QRO ORBRINGS Can

have wi d e pitch between two adj acent pads
116. The%&&’dﬁ%%??ﬁh@ ﬁﬁegﬁg&f)y €lectro plati ng are formed on the

cont act condgg}l ve | ayer /126, as .15 sho in Flg (vert| cal Vi e and
FIG 8 (late vileld c&%n% =% 1?%1”‘5]1? Z} agadetFurtyie PREMEonduct i ve
|i ne® | 38 dig anst @f@%‘@cwmﬂentmwadm e ase R oVEREIBf . Ref erri ng
to FIG 9, the photo resist |ayer 128 and the contact 2U conductive | ayer
126 are et chFiy. d2dig heschemaoldageam| afyene 132 kiageflostmadtre hheirgnduct i ve

lines | 3gvardes Recortiagtol fe¥lent a@éntidn; agdd the second openings 134
are formed on the conductive lines |30 by using a photo mask. Next, the

firsfg i sol at eq | gyers132 doheuiag. I«Sgr oo " S tllﬁe' Y il R gray be
282E?ﬁgEgtf@l%*ﬂfé’ﬁ%%?%twoafg%%ggoc? ot Breseiild ? PhHoR mterial | ayer

120, preferably forned close to the endlng poi nt's of t he conductive |ines

| 30 respecti ; ' i ' econd

openi ngg I 39%@??@&@? TB&#WE@#@M%&M w t hout the
probl em of signal 30 coupling and signal interface. Referring to FIG 10,
an epoxy | Syemneisrgnple evhasimentsied thgdrventionowill hevbhe ¢lergoibad 81 on t he
surf ace gfedathe dedgg. 1N@vecthichepsnat dibeuld| IGf cecegnizhdr 8mt. tHharesent op mar k
i s fornmethvemtidre @poxXye | gieetick40idSabwidsi hge Piobthemsimbodithbatepoxy

| ayer 14BedislegUrRIse Cexphbi tdh%drfﬁ%cp“a@ﬂ:l Ngheni dddbpet eicithet haesbgat / W
curing to,J@rpR §OP eﬁ?ﬂ‘ssl 6t0p11ffﬁ£é%1' exp@Et | %”t eﬁéc‘?ﬂeélh%deﬂ&&e name.

The ep ayer 140 may be omtted. Next, the sol der
bal ILZd 13%‘2%% %F% he sol der openi ngs 134 and j oi ned the sol der

balls 136 and the 40 surface of the conductive lines 130 with IRre-flow s




Fi nal, the packaged base 100 with the aforenentioned structure is sawed
along the sawing line 138 to isolate respective packaged IC. As
af orenenti oned, the packaged I C may be included passive conponent 5 142 and
the die 110, as shown in FIG 11. The packaged IC also nay be a nulti dies
wWith side by side structure, as shown in FIG 12. The package process of
the present invention even can apply to formnmulti dies with stacking
structure. Referring to FIG 13, after the 10 step of formng the isolation
| ayer 132 or the second openings 134, die 110a is placed on the isolation
| ayer 132 in the vertical direction of the dies 110. Then, the third
mat eri al | hen, th@acoidmrieeitst 6f wht ediffelreh B ytemeAPa, arehaos extoywin ctont act
conduct i ¥@aleay @orke 6@indé @sib@kMBA the SREHRNBnASoRé O BRAtd rafd rd
grgteg'rﬂglsaaaerﬁ@e{ 1886 cﬁlﬂfo@gi the het ! tdwWn e ﬂfgahdéa@m > Cg»rll%%gtei fv ourt h
mat erél al d&%{%ﬁf)?&%l ac%ggl ré%ﬁeﬁgﬁﬁioggﬂ%g%%?%é an%l € conductive nateri al
148 is coupled with th onductive lines 130. The conductive materjal |48
my be a sg* e O?ﬁlﬁi PEGSens 1PRENHBVE 19 PE@‘E @gﬁd 8??56‘30?%‘? o FIG
10, a se@#WdOR0ACRANUBESS dOT | lgining, anaappEepdates gnst MEAer disfancea and
sol der bhttwears@lies éhapr e originalgdisaece Sif dicadry a waéemailderafores the
t hi rth matles ipplcklgy estrii@20arcahd stdn éafgeur sibe rodtmalialrtay ¢hah2tte sme bk UV
curing tiype die tbeatdidaheuptsigety o€ HEBtiagi @b; clobe hlbigtaihl Mordmeral of the
second CEY e RAPIIE tHatkalsad ewith? paskive TtomPenelts (BL. eaphifaid)odr 25
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When the dies 110 are placed on the adhesion material, the adhesion

material is cured by UV light or thermal. The distance between two

adjacent dies on the base 100 is arranged wider to have enough space

35 for forming fan out ball array in later steps. Hence, the present

invention can maintain an ideal ball pitch for avoiding problems of

signal coupling and signal interface and increase the number of 1/O

ports (balls), even the size of dies becomes smaller. The dies 110 have

I/O pads 116 on the upper surface (as shown in FIG. 4). Passive

40 components 114 or dies 112 are also placed on an adjacent place of




formng a second material |ayer on said first material |layer and said first
plurality of dies; etching a partial region of said second material |ayer
on first pads of said first plurality of dies to formfirst openings; 15
curing said second material layer; formng first contact conductive |ayer
on said first openings to electrically couple with said first pads,
respectively; formng a first photo resist |layer on said second materi al

| ayer and said first contact conductive layer; 20 renobving a partial region
of said first photo resist ¥er to forma first fan out pattern and expose
sai d firthe basca@O ctorahie.m\ae iltayievg, of othenfuhciienscandiutwnenl Fikes on said
first fafBoahdpBiGell.arthe anaketialsif thomdhacki V@0 | ¢ane Hebglany, colipbred with
said firséraanit, agysednduedrisle, kayeind eoepdedve/8lnpunkbor @nmsttaggutami ni ng
said fir §1t1aﬁ80t an eﬁe slbréseyler mvfeeftfarngtﬁefhﬁﬁ{bezs Qf adiieQN ahdy YPas8ivesai d
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two t0/pebevfeati tlse duheddOnasditie fhasst 100 waal bd:ywofdaﬂi es is fornmed by sawing
a processed silicon wafer, wherein said processed silicon wafer is back
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| ayer co%ﬁghw fo‘ffbf;'ﬂl%res Q?lvgglﬁ heat curing type material, and

on th |rst c
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co ses Cu, .and he C |on hereof, wherein said first
co%uctl ve-%l'r teglac;&ﬁ]ﬁtl S¥CIN: 4 NPed; lﬁh]é'l LRGHSPRSE 1 BROPRSOHIC wher ei n

sai d i sol&Pi#ad| aecyeeeet gl @Itcbéhy syigace of 4he HFe BWHBIALLAYH t her eof ,
wherei n 420eard ithe oirfgae ebfltbol diei hgObrrseat samadevelsi The onataréalaod ¢, or
crystal thet éirsalmatdréalelayesal 20 iczol dtel b aseng $ype rau heatyyge carirg
rectzngutygie hy@@rialheMich, sthied fitst ShaehilaRlyee oNROICEKI yardd)igr Gwdorsai d
first cofithphane Thaesrar enéteﬁam ramorma{w HekhRdedonp raswﬂse@hym cal

10 nmet hogring hoA& N2 b AR 'H@'l&y
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bal | to’“g”ékﬁ’é‘?‘ f AT d CPPE¥EL T %‘ﬁdd% Breand §q ﬁe‘s % IR

ref | ow netoremerndionmeh sprsdase 102, ctomprising dhenease dRPs ithendies 5i@p of

sawi ng sand thes rsto mateiral dayar d 2Q, r]srokpl sArmki 2y cofwadeesvidht dre thes st ep of

sai d wel tli@dasnigdabobal | s, further conprising a step of adhering a
plurality of first 20 passi ve conponents to said isolating base anong said

firsgg plurad tsYlonfn cﬂhem@nho 2P BebSRd %h&ﬂ'l@laﬁﬁfe@ei% eist &?at%aeanoihé orm ng

zﬁ'r fafc'er P m féHahec{ &%@Ebéﬁ&
et chi ng g 38%‘ ﬁﬁhﬁé o?aﬁléar %?#rn éf?h%%gg%ﬁprl si ng

a step o uce by hm ermca SO on
en the partlal area of the second materlal layer 122 on the pads 116
35 of the die 110 is removed by using a photo mask to form first openings
124 on the pads 116, and then the second material layer 120 is cured
by UV or heating. Next, the plasma etching (RIE) can be used
optionally to clean the surface of the pads 116 to make sure no
residual materials on the pads 116.
40




25 epoxy |l ayer on back surface of the base. 4. The process in claim1l
further conprising further steps before the step of renobving a parti al
region of said first isolation |ayer, said further steps being: 30 adhering
a second plurality of dies to said first isolation layer in the verti cal
direction of said first plurality of dies; formng a third material |ayer
on said first isolation layer to fill in a space anong said second
plurality of dies on said first isolation layer; curing said third materi al
layer; 35 forming a fourth material |ayer on said third material |ayer and
sai d secondTlpdt waadtecly cohddiative byt hgbaispéortmed om=dihen pafdssail, fesurt h

mat er i al shayer inrFiKec6nd Tred proferablal isewoizd of thalddntact airebudtove or m
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and sai db q é a‘f@ w85 % 88}194& cc‘ﬁ’l& cﬁ% rlﬁ R ngassal d 15 _
seco 1 u t|v,e mat eri al ;
ipedu L Ve ’% Wét%m? JE B lgygeo V sctt

H: &t eri al

i sol at i oﬁ r éw gt ar CoRgnat Wehlil?% %3 Eﬁ‘?

| ayer ; 26Ur: er@rabﬁa@ﬁl@lalthﬁé%ﬁfon of said second isolation |layer on said
second conductive lines to formng third openings; curing said second

i sol ati on | aReferriangd toveFidi.n§, sthled phobal desisinlg@ird 1 2Bi addopemnicoggacl5 5 The
process tonduatifedayshel 26 meUetders Shdstidh td risolamioer layed aper iaand sai d
second pkdrraéd loh Ble @bﬁau%ﬁ%%nésa%d &ﬂ&'the%b%‘dnrrﬁﬁbﬁaff egpidipbural ity

g‘;“ ?hefm GREPE é%éy@ﬁd ?ﬁ?% grghad@irv%rhﬁké lcgouff“n g

type nat gzl Ofnéng f18u i 3 %&’t E‘g{j}l‘% lattﬂo\h lad}?r%méd’tflg% %e her eof ,

vvherel n it SR %%tla ?r sf @a{nﬁpﬁ%ggaﬁpg & SCES ¢ he
mb¥hat PR ebhe RpEifions 9 . émmegsvw.% et N cu,

Au and ehevedsi e i kD tqaretb@fﬁrs\m@eéma‘s dayrrs d26h dprsdprally tameRetti ve
| ayer andlesaitd Heronding poucts ofethd nesdactve dinmedl B respectvely, setehod
conpri si sgitahyes distaneet wtieephend ealjacent second openings 134 is to form
solder balls 136 on second openings 134 without the problem of signal
30 coupling and signal interface.

Referring to FIG. 10, an epoxy layer 140 is formed on the back side
of the base 100, i.e. on the surface of the base 100 having no die
110formed therecon. Then, a top mark is formed on the epoxy layer 140

35 by using a photo mask and the epoxy layer 140 is cured. Or using the
ink printing with stencil then heat / UV curing to form a top mark. The
top mark is for identified the device name. The step of forming the
epoxy layer 140 may be omitted. Next, the solder balls 136are placed
onto the solder openings 134 and joined the solder balls 136 and the

40  surface of the conductive lines 130 with IR re-flow.




35 nmethod, and the conbination thereof, wherein the step of welding said
sol der balls conprises placing said solder balls on said third openings by
a screen printing nmethod and joining said solder balls together with
surfaces of said second conductive lines by a IR reflow nethod. 40 6. The
process in claim4, further conprising a step of sawing said 13 base to

i sol ate packaged di es having one of said first plurality of dies and one of
said second plurality of dies, further conprising a step of adhering a
second plurality of first passive conponents to said isolating base anong
said second plurality of dies onto said first 5 isolation |ayer before the
step of forfinag tad gaicRapdd iy 10D wayethe bfivtdieendonpdistirngturesisep of

cl eani ngsgwel AvhgagR SAdwhdt Unserd8doPiadmtb)red b@ﬁv@'p@%&&fg@ﬂqm nasafter the
step of gfBhhifoa tifd gh@ﬁh &d 9t ﬁ?é}gbfeofﬂctl dER L dsM e c@ onér@c 7. Afan
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| i nes; apondotdee lbadd 43@el dév oondaictive eveneriabddiéngsaxarie al seldercal

coupl i ngNagRt wsinhilsaitd thier aboeerilustiativrd péFIG.EspeFiGvel §,. a8secbmel package
st rumt ur eomduetiaé Mnes WMBREIaNs&tHriReSSabonsRiy@rf 1334, ghel &sider bdlayer and
said firsgedihge %‘&n?éd Siﬁ”%e ha¥gke. V“"S'ﬁh?ﬂe&lfa'tﬁef hﬁéﬁerﬂﬂleof StHeortHﬁ‘éi by

- SaW NG anPiRFRSEdePAha WIRI A TBLATP GRS eléé gpped to
get ath @%% raq Poceslsed ase QUN g i érrnl erials
of saidt? QSE ér} F% Ry atgg}gléﬁl; F‘ﬁ curlng
type mat €49 ﬁFCOft‘m &P“é%?‘i Aot g "f‘}éer poas ’c%'f

wher®l n thgrgof the madarial of tbageeen quI%}é’frtl‘fﬁo Pﬁ al'?‘re e5c f‘éﬁ Vi he

conbi nat Coin Nihéis otr, thepcombinatiosaihereot. sAlhovgic FiGe 16 oely shepsise Ni |,

Cu, Au, stadtkihg mhtkageostirimnatreowitthéeweoodieswiteiseobviausatleati alstetksw d

i sol ati ngadlasge | strglcests withi aabre Ceiam ewoodiey y&dral banbdtaaled vher ei n

sai d i sohfireiedtanesd.conpri ses epoxy, resin, and the conbi nation thereof,
furtfier conprising at |east one passive conponent on said isolating base, 5

further comysing 2. 5eaa00 @ enonosaledhyl sRlcaldl) PAS atolbhddiftfonttl ePOXY

layer for malg cbtructure AR Mmaintain A appropnate pitch between two
ad]acent solder balls of the package structure. Therefore, the present
invention can avoid the problems of signal coupling and signal
35 interface. Moreover, the present invention also employs a glass
substrate for LCD and the size of the glass substrate is very larger, so
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,

40  package equipment, etc.




9. The package structure in claim7, further conprising: a second die
adhered between said isolating base and said first 10 dielectric |ayer in
the vertical direction of said first die; a third dielectric |ayer forned
bet ween said isolating base and said first dielectric layer; a fourth
dielectric layer formed anong said first dielectric layer, said third
dielectric layer, and said second die, and said second dielectric 15 |ayer
havi ng third openi ngs on second pads of said second die; a second contact
conductive layer forned on said third openings to electrically coupling
wi th said second pads, respectively; a second conductive |ines forned anong
said first Alitbbeghrsmedifiy embedinerdtsundtve beeh édtistratédyperd dascibed,
cor r espoftdwil) beadkvibiussto clendaekilBY aontecditvithdtayaiouantodHichtikesond
conduct i weny RetRld SO Wepi-AMeCARLRESPRAH 1§ Untéhded Q6ORE ERMeACt
condQ§t|ggbggﬁth%%gﬁgﬂggye g second end points, wherein said

1rg

correspon econd ‘end points are inside a surface of said fourth
dielectric layer; a second isolation |layer formed anong said first
conductive lines, 25 said fourth dielectric layer, and said first
dielectric layer; fourth openings fornmed in said second isolation |ayer,
said first dielectric layer, and said second dielectric |ayer on said
second conductive lines; and conductive nmaterial filled in fourth openings
and el ectrical coupling 30 with said first conductive lines and said second
conductive lines, respectively. 10. The package structure in claim9,
wherein surfaces of said third dielectric |ayer and said second die are at
sane | evel, wherein materials 35 of said third dielectric |ayer and said
fourth dielectric material |ayer conprise UV curing type material, heat
curing type material, and the conbination thereof, wherein said second
contact conductive |ayer conprises Ti, Cu, and the conbination thereof,
wherein said second conductive |lines conprises Ni, Cu, Au, and the

conmbi nation thereof, 40 further conprising at |east one passive conmponent
on said isolating is base. 16 .A9r.AlB. AVB.AIB.AIB.AB.Al__.A.ABA>
_.Al9B. Al B. AB. Al B. Al % Al ¥8D z
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X6\, ) p#HLOUP<P<& ()-'!\,) p#LlO0%P<P<& ()-''!1UO ) p#10% <l <& () -"' 1 #7#10%<& ()-cC
TH109<&' () -1 UT#10% <1 <& ()- . r P! \CLAFME&P<P<!\c T#10%P<P<& ()-v% Uc
T#109% <I <& () - v98 U c T#10% <l <& ()-Vv% 10%& ()-C 10P<P< 10P<P< 10P<P<,
wu6+ 10< Ocyﬁ&' -1\ c THI0YP<P<& ()-v%B\c THI0Y<P<& ()-v%c
T#10%< “%l}atv%@( 4 38P<p<& ()-v9%\c T#10WP<P<& ()-v% (dE
10<:t 1) 67#10%R&' ()-! NG 67#109B<B<& ()-! %W 10%<& ()-F! G' 10%<& ()-F
V1096%' (- AlDrocesstey SOE ol <yprpwalorlevekparkage, tompiising. hiaisteps
10%<<& (PES$| 109%<& ()-!' N ) 67#109B<B<& ()-!N|
) 67#10%B<B<&atherA Rkt plufkdity d0¥es&o (@n isolating base;
forming a first material layer on said isolating base to fill in a space
among said first plurality of dies on said isolating base;
10 curing said first material layer;
forming a second material layer on said first material layer and said
first plurality of dies;
etching a partial region of said second material layer on first pads of
said first plurality of dies to form first openings;
15 curing said second material layer;
forming first contact conductive layer on said first openings to
electrically couple with said first pads, respectively;
forming a first photo resist layer on said second material layer and
said first contact conductive layer;
20 removing a partial region of said first photo resist layer to form a
first fan out pattern and expose said first contact conductive layer;
forming first conductive lines on said first fan out pattern and said
first conductive lines being coupled with said first contact conductive
layer, respectively;
25 removing remaining said first photo resist layer;
forming a first isolation layer on said first conductive lines and said
second material layer;
removing a partial region of said first isolation layer on said first
conductive lines to forming second openings;
30 curing said first isolation layer; and
welding solder balls on said second openings.

2. The process in claim 1, wherein surfaces of said first material layer
35 and said first plurality of dies are at same level, wherein said first
' plurality of dies comprises at least two types of dies, wherein said first
plurality of dies is formed by sawing a processed silicon wafer, wherein
said processed silicon wafer is back lapped to get a thickness of said
processed silicon wafer around 50-300um, wherein materials of said
40  first material layer and said second material layer comprise UV curing
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10< type material, heat curing type material, and the combination thereof,
10<: t 10%sdictdin 3A# BiYsE contbhct@OPdGctiye | Ihd# LOURsiRsSs (DN €1, tand/tHez X6] _=0
10!\ p#p#i0Bthation) tHAEBL0MAEXEK Ghid 4l X¥rRrcdive) 1hdd# FI5e8NG) - ! dvT#10
IXX<& (L, ARYER4) ti5e OB i StrRdbbs) whehid Qdid0 PABMEN( Nayerl 0<
5 comprises epoxy, resin, and the combination thereof, wherein a
material of said isolating base is glass, silicon, ceramic, or crystal
material, wherein said isolating base is a round type or a rectangular
type, wherein said first contact conductive layer and said first
conductive lines are formed by a forming method comprising physical
10  method, chemical method, and the combination thereof, wherein said
forming method comprising CVD, PVD, sputter, and electroplating,
wherein the step of welding said solder balls comprises placing said
solder balls on said second openings by a screen printing method and
joining said solder balls together with surfaces of said first conductive
15 lines by a IR reflow method.

3. The process in claim 1, further comprising a step of sawing said
base to isolate said first plurality of dies after the step of said welding
solder balls, further comprising a step of adhering a plurality of first
20 passive components to said isolating base among said first plurality of
dies onto an isolating base before the step of forming said first material
layer, further comprising a step of cleaning each surface of said first
pads by using plasma etching after the step of etching a partial region
of said second material layer, further comprising a step of forming an
25 epoxy layer on back surface of the base.

4. The process in claim 1 further comprising further steps before the
step of removing a partial region of said first isolation layer, said
further steps being:
30 adhering a second plurality of dies to said first isolation layer in
the vertical direction of said first plurality of dies;
forming a third material layer on said first isolation layer to fill in a
space among said second plurality of dies on said first isolation layer;
curing said third material layer;
35 forming a fourth material layer on said third material layer and said
second plurality of dies;
etching a partial region of said fourth material layer on second pads
of said second plurality of dies to form third openings;
curing said fourth material layer;
40 forming second contact conductive layer on said third openings to

12




10<
10<: s10%<&' () - p#p#109<& () - ! dp#p#HLO0YX<X<&' () - !\ p#p#10%P<P<& () - 45666799} [ 99
\:0 10!kl p#10% X{ X& () -J!r| p#LOYXX&' ()-Ji 109%X& ()-!oi
109XX&' () -' ) #10%&' ()- ! @) #109WPXPX&' ()- 9®:\; <<<<<<z[ PE: 0 10!! 10X 10X
10X s109X&' () - (SH109&' ()-'d(S#L10% Xt X& () -!\ (SH#10% Xl X& ()-!kl p#LO% X{ X& ()
- J<=>K@ABWU3PE: 0 ! dT#109X<X<& ()-* ! T#10%<& () -
I'N) 7#109B<B<&' ()-!U) 7#10% <I <& () -! N) 7#109B<B<& ()-! Nv) 7#1098B<B<& () - B! DDLF
FFFFF}"SH=0 !'d 10< 10<
10<: s10%sKictied b dOking) with) sH6109doald<gad} tdS)pESﬁSIGI?ﬂ,d <& ()-T#H10%& () -
FSGGaH K{ LadddSHrg a partial region of said fourth material layer, said third
| UT#10% il i&rie) 1 g&#m% sl s@:ohmﬁﬂawat’%:&) oﬁ\éﬁwﬁ%ﬁf&mam}e%
10%<& {iheb Yo fTOPATY é‘s%boﬁ&%ﬂgfgs P(P)P 0 U 10< 10<
5 filling up said openings with conductive material and surfaces of
said conductive material and said fourth material layer are at same
level,;
forming a second photo resist layer on said fourth material layer,
said conductive material, and said second contact conductive layer;
10 removing a partial region of said second photo resist layer to form a
second fan out pattern and expose said second contact conductive
layer and said conductive material;
forming second conductive lines on said second fan out pattern and
said second conductive lines being coupled with corresponding said
15 second contact conductive layer and corresponding said conductive
material; '
removing remaining said second photo resist layer;
forming a second isolation layer on said second conductive lines
and said fourth material layer;
20 removing a partial region of said second isolation layer on said
second conductive lines to forming third openings;
curing said second isolation layer; and
welding solder balls on said third openings.

25 5 The process in claim 4, wherein surfaces of said third material layer
and said second plurality of dies are at same level, wherein said second
plurality of dies comprises at least two types of dies, wherein materials
of said third material layer and said fourth material layer comprises UV
curing type material, heat curing type material, and the combination

30 thereof, wherein said second contact conductive layer comprises Ti,
Cu, and the combination thereof, wherein said second conductive lines
comprises Ni, Cu, Au, and the combination thereof, wherein said
second contact conductive layer and said second conductive lines are
formed by a forming method comprising physical method, chemical

35 method, and the combination thereof, wherein the step of welding said
solder balls comprises placing said solder balls on said third openings
by a screen printing method and joining said solder balls together with
surfaces of said second conductive lines by a IR reflow method.

40 6. The process in claim 4, further comprising a step of sawing said
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base to isolate packaged dies having one of said first plurality of dies
and one of said second plurality of dies, further comprising a step of
adhering a second plurality of first passive components to said
isolating base among said second plurality of dies onto said first

5 isolation layer before the step of forming said third material layer,
further comprising a step of cleaning each surface of said second pads
by using plasma etching after the step of etching a partial region of
said fourth material layer.

10 7. A fan out type package structure, comprising:

an isolating base;

a first die adhered to said isolating base;

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

15 a second dielectric layer formed on said first dielectric layer and
said first die, and said second dielectric layer having first openings on
first pads of said first die;

a first contact conductive layer formed on said first openings to
electrically coupling with said first pads, respectively;

20 a first conductive lines formed on said second dielectric layer and
corresponding said first contact conductive layer, and said first
conductive lines being extended out from corresponding said first
contact conductive layer to corresponding first end points, wherein
said corresponding first end points are inside a surface of said second

25  dielectric layer;

a first isolation layer formed on said first conductive lines and said
second dielectric layer, and said first isolation layer having second
openings on said first conductive lines; and

solder balls welded on said second openings and electrical coupling

30 with said first conductive lines, respectively.

8. The package structure in claim 7, wherein surfaces of said first
dielectric layer and said first die are at same level, wherein said first
die is formed by sawing a processed base, wherein said processed base
35 is back lapped to get a thickness of said processed base around 50-
300um, wherein materials of said first dielectric layer and said
dielectric layer comprise UV curing type material, heat curing type
material, and the combination thereof, wherein said first contact
conductive layer comprises Ti, Cu, and the combination thereof,
40 wherein said first conductive lines comprise Ni, Cu, Au, and the
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9. The package structure in claim 7, further comprising:
a second die adhered between said isclating base and said first
10  dielectric layer in the vertical direction of said first die;
a third dielectric layer formed between said isolating base and said
first dielectric layer;
a fourth dielectric layer formed among said first dielectric layer, said
third dielectric layer, and said second die, and said second dielectric
15 layer having third openings on second pads of said second die;
a second contact conductive layer formed on said third openings to
electrically coupling with said second pads, respectively;
a second conductive lines formed among said first dielectric layer,
said fourth dielectric layer, and corresponding said first contact
20 conductive layer, and said second conductive lines extended out from
corresponding said second contact conductive layer to corresponding
second end points, wherein said corresponding second end points are
inside a surface of said fourth dielectric layer;
a second isolation layer formed among said first conductive lines,
25 said fourth dielectric layer, and said first dielectric layer;
fourth openings formed in said second isolation layer, said first
dielectric layer, and said second dielectric layer on said second
conductive lines; and
conductive material filled in fourth openings and electrical coupling
30 with said first conductive lines and said second conductive lines,
respectively.

10. The package structure in claim 9, wherein surfaces of said third
dielectric layer and said second die are at same level, wherein materials
35 of said third dielectric layer and said fourth dielectric material layer
comprise UV curing type material, heat curing type material, and the
combination thereof, wherein said second contact conductive layer
comprises Ti, Cu, and the combination thereof, wherein said second
conductive lines comprises Ni, Cu, Au, and the combination thereof,
40  further comprising at least one passive component on said isolating
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