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by reference herein the entire disclosure of U S
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CSP Package ACTUORE", BACKGROUND OF

MIFEHOES OEMABIUF, :
THE INVENTION 1. Field of the Invention [0002] The
[0 Toe present epplication expreasly ynqomosatas; by geierrace heredn dhe

coTURIREACE 5, DGRl Finfd o o RpS A9 o
Mdidle 82 Q004 - entitlePeduuliiple | Stacked DiecWitelont €5PAP4cKa@O(8idThe

rapi d %ngh of portable electronics and the wireless
MethoshOfiMeavleeitts"i ndustry is driving the el ectronics

packagi ng i ; W?ﬁﬁgm | opment efforts

to devel op W@QMroug S an |n1\§€nti ons. [0004] A
1. devEkRpMaRiIneéntiohe el ectroni cs packagi ng i ndustry is

nul ti-chip  packaging. This is prj 1]y, .driven.b
[0002HThst prpsamé ipveation ssaeriy celalss ég f#fg?'&i‘* gh aﬁmaoﬁflu%w

: '?1?‘9% PR - i-

Int C agﬁﬁgﬂ@ﬁ% %igi |c?ﬁﬁi|ag]ta§elg’rgt ed r%e?cfggﬁuéh
chipptdkagimghe | C package body reduces the area required

and_rel at ed .co on,the printed circuit boards, on
2. whi _WH@"I%%‘%@R%@Q?are mount ed. Addi tionally,
[oog?;htﬂe- Cﬂa%ia p@ﬁk@gl RE GoMables diédhemics RundXi fibt ywireldss

orter electronic signal paths between the chi:ps in

comrhenipativks gizdustiphiis ddviog ctheeFlsstrones Paskegios AUyl

ti and .i nproves oyeral .
rescapth CROndFTAOPRGE S <o TRvaick caey (RERAIREGS and
v gge which is only nodestly larger than the

Integrated circuit chip or die which iis epcapsul ated
[00043 & svelaprreneof [t sdctiopiss grackagingnipdysiyhis nﬁﬂw ng

peckioty O yo dsrbdtfly S B iphiey iShad o Patldgermbiy pe
fundtivabbsiliedn cosers imrorsmaller packages and at lower cost. Packaging
two or more silicon integrated circuits within the IC package body reduces the
area required and related cost on the printed circuit boards, on which the IC
packages are mounted. Additionally, multi-chip packaging enables closer
hroximity and shorter electronic signal paths between the chips in the package.
This reduces electronic signal travel time and improves overall speed and
" performance. Additionally, the chip scale package (CSP) is a package which is
only modestly larger than the integrated circuit chip or die which is
. encapsulated by the package.

{0005]One of the multi-chip packaging techniques of the prior art is to stack
silicon chips vertically to achieve a smaller planar form or footprint, as shown

in figure 1. Interconnections between chips and the external terminals of the
package can be achieved by conventional wire bonding, bumps in flip chip
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in figure 1. Interconnections between chips and the

external termnals of the package can be achi eved by
woaneszssizanal wire bondi ng, bunps in flip chi pPCT/SHE05/600067

2005/ 086234 PCT/ S&2005/ 000067 fashion, |ead bond| ng, :

£itpighi BB BRARE 3r o BER G AR Ut MR ver b s,
stilD pﬁl’sé )?7 s%ﬁéralcﬂlhdhmétm Wﬂﬁl@ultﬁh it prﬁtit arf &hlﬁ sacking gﬂ'lﬁﬁng

|.ayout

%ﬁwﬁsﬂ hi m@l ?lglPSI slenen aﬂ’?ﬁ‘l%ﬂd %Y"Z’é &HENS hei r
[dbﬁﬁ]{}l%?%ﬂ olr exarrpl ein %ﬁ}gﬁp‘)ﬁﬁ%g???%g%‘%ﬁ épads

a avapaiphend atnadro iy dlampbein SDRIAIM ehiffs whearedhe ﬂxpnd pads
simlar, size chi a b sfacked dire ach
A8 eHEREASCRIERE BB DR O BCHiP: thr SHBGY £17%, SHRS £RBh
I i
st kel ot BB o bl 1 tni Dok B %%‘*Eﬁ%ﬁﬁgﬁ@&
bechlackdewhauithe aiext tisip dhstacked théreowx &e m'xglurc 2 e Thismiakesof
t he pacﬁjage_i r@gssl bl e. [00Q7) One e tec i%Hes {
CORBRHIOPS oY\ WEE g, fory ©c Bt lBotr?d agftema
ttomchip's actlve surface
E@Emo}-ﬁﬁéﬁl n erposefm’(ﬁubstrateIO with a cut out
[oommmofthetdomqummd dor veérticalin stanhmgqutmxo%bqnéemded

<hifit s b e Bl chinth ach U, stylhc ARSI tRh AR Spbgtrate
wifll% Bufl St WiRddeR ATRE béntEpdie G Shelotdim &m? ab@bdrﬁ!&bﬁﬂ ioft to

Wth the active surface facing away fromthe

the mmmfsﬂac interpeser sebstraie through g syhwtete winsloskby Hnerwires.
Goicttp okl s e PRHBR 17 chp bt Phib APl aive
mu‘t’ﬁ:d‘ét faléﬁngsa“?ﬁre'grcﬁﬁ “i)d a(tjerpcssgs smmlrem aitebidkeiodaok lfd'nrmad

a ayou e on ads  ar al er
Ses figprend whish @ht)\“ré ﬂl"eﬁfsg and st g q@%ssk de %a&% 1 FA%he
ottichSthe HrSt P 1a0 licR oFd BB | %de%doﬁfwe%s (¥l bdndepad

hor t VVI re bondi ng connecti ons
laybue Tid soridqrads preciaidodut tih singteprowhinglineonlong theientetlinerof
of the subst Ssone redi.str ont chm ues _ a
diep o) padk P lsst oY moateg foutne FRbeHy e 18
facﬁ%&%ﬁ&rtﬁw bCHa?ﬂS J QRmb&tidhs ik the B PdS of tﬁestop chip to

scl ose Pat ent Application "Publication
ﬂzezeﬂamaygaﬂsrhet muguateeosomuecﬁsmbmrbltycl@meér axel bEingd.

* conblgg o o i Bk QBRSO e cibhely Py cbip. This
technique is disclosed in U.S. Patent Application Publication No.
2003/0197284 to United Test & Assembly Center Limited.

[0008) The invention disclosed in U.S. Patent Application Publication No.
2003/0197284 is suitable for, e.g., single row bond pad layout because when
the active surface of the chip is either facing upwardly or downwardly, the

“bond pads can be connected to either peripheral side of the chip. However, if
the bond pads are arranged in two or more rows, as shown in figure 2, the
orientation of the bond pads of the chip facing downwardly and that of the chip
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2003/ 0197284 is suitable for, e.g., single row bond

pad | ayout because when the active surface of the
WOI095/G8623¢i t her faci ng upwardly or downwardl y, PCEEG2005/000067

bond pads can be connected to either peripheral side

fgﬁné %w%{&iljpare Wﬁﬁmriifna%ésrb? HANGhBR dﬁsﬁé{:ﬁltiﬁﬁeﬂ ARRSH

nore rows, assovvnlnflgure )

devices)tthd comespbndihe bomhphds ad simifartchipsaingt be aohnegted to a
05/ 086234

d di hat. of .the chip -2V ,
SPOYY Semisty BERKIES STk Ptipackin YL AR PR ETOSRE  wres
b%ﬁ?;&@%é’tﬁﬂoq%%o? o%agﬁgmifal ﬂlagdpn:lhﬁ;pm bofigH chipS |

or respondi ng ads of simlar chips nust_ be

[0009%Bue et the avindoov apening nororthe svksttpe, ethoeraviing pofn the
coRRth BeArRmgh the PO Brentige % ) Hopguchs Hies

nQé&béoQJ@ AibirRed arbQRPRE Wifddw o%éiﬁngAlfnﬂiaweea@ﬁ?@a réiifle oM
Su e

ubstrate, the routing of the ‘conductive fraces
othsideghithe lyabshiatekoanotben resylting in longeralectuizah signeli paths.

traces need m% w ndow openi ng
if it is nece r fTonm one side of the
[Wlbﬁ'ﬂe%ﬁsér@ iavatibelis direded to HGovel hokietip phélaize iaadla
si gnal ‘paths. =~ SUMVARY OF THE | NVENTI ON [ 0010] The

nycb mefhod; of rewei-chip packaging that @versome pErRlemms and difenlties

o5 RnP daiek 57 oo BEARAF: Bt rpenC B BAE bR ke
problemBIinathe rior aMothat frvolvies whips|of sitiler pr &deatital size and

invention overcones problens in éhe p{i or aiﬁ t hat
chips, Baving acReRrpemphem] mplipleorow hopd Rad| layoute The) PrespRtys
. . : | J o
e e o S e e
ss of manufacture of the multi-chip package.

papkapee . . : i (
1opY 134518 an sy SE0° Fhsenranvastion 18 PEVER B Aol Hherb 0
ovtg hIERA QMR YRS odintitith dTRRS bORIpARIAPHILS bErtewe gk

e two simlar chips and routing difficulties of the

twousintilant ehipsThad provtug tdiffioultiss ol thenishbstesten dThe W?@Rmt 0
. di bagk stacki ng,arnsan p aspect of the
imianBeR IOV & Ok Sk 10 TR Weding pelitiGeR 7P
[ogagmo %9?@& Obf Pk pefend tilivemtibhr providdastar atractnsy i ofg aa

| rec

el ving area and w ndow opening and,g pl ural idty

senpicondurtercpackage vades firy subdTAR haipg @r Re JSGHLYIRE Frea an
window opening and a plurality of conductive fraces, a second substrate witha

plurality of conductive traces, a first adhesive layer, a second adhesive layer, 2
last adhesive layer, a first semiconductor die having a plurality of bond pads
and & last semiconductor die having a plurality of bond pads. The first
semiconductor die, having two sides, with the electrically active side being
mounted to the first substrate through the first adhesive layer within the die

receiving area, is electrically coupled to the conductive traces. A second

adhesive layer has its first side attached to the inactive side of the first
semiconductor die. The second substrate has either a single signal layer or
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plurality of conductive traces, a first adhesive

| ayer, a second adhesive | ayer, a |ast adhesive
wDa9ev08624f i r st sem conductor di e having a pl urarisGgoan00067

bond pads and a | ast sem conductor die having a

PR sl e 300 3657 o B bt 1BFF PRI o e

sb@inBAdhebp TaPdt dnd HabiRg fal diStectivitptdred. eThdlast@hniédiductor

first adhesive layer within the die  receiving area,

die; haviag ttwp sideasy hascanpelecirieallyt inective ifecmpyited o liessecond

a ' i.t-8 - f ia[.St: . Si X h
ST a0 TR AP, D9y bl bledie ffil hAET bkl
s e )55 sl resonlie ay i
- ) Y elera mul ti pl e signal,
tppsferrige glochicyl sipeals fremdhe pondyetieg aess 19 %Mﬁ%ﬁﬁ@m
o the second adhesive |ayer and having a die
receiving area. The |ast semiconductor die, having

two si des, BRIBF DESERIETION &R THEDRAWINGS de nount ed
to.the second  sybstrate through the | ast a sive
(0034 o And wiken cbieeioe GrAUTR o @Avarkegss A e prosent
_ F oy . o S
R a0 AR AL AR (bR ML I Erip i p 8 PRGred
embaibaksis,f rgivert has ceondiordting eexampless wmitht hefqremdeage the
exterior . and vi.ce,versa. BRI EF DESCRI PTI ON OF THE
teymgsmaglo e, and other objects, features
and pReita B tid @fose eddRalPFiew 8F b stackEdici RAltMHip pRkasBee
apparent fromthe foll ow ng description of the
thppgérart:ed enbodi nents, given as nonliniting exanples,

i refer. he . i i i i :
Fi o5 2 S erisetMyeR o HPRNL Pttt B pfa 6
seiffidontin@by ship of HaRgeioPhrt; the prior art; Figure 2 is a

perspective view of a two row center]ine bo_ndmp d
| ay Bigure 3 dppcaawrectimal Miew of a twie djsy high dgpsity fgﬁ%‘fe"%

| S. ,0Sss sectional view of a two die high density
‘h‘%é%%aﬁ‘é of the prior art; Figure 4 is a cross

secFigurald iiewtoss sectional view &f gltwdedisiligh danditygpackage
accor di n% to first EH%OO” ment of.the present
aceqrdiag e g prst gment;of the HesERHBVENNAN i ew of the two

di epfphh sARNF ige¥spBARVEEEw of the two die high density package

according to the embodiment of Figure 4; |
Figure 6 is a cross sectional view of multiple dies arranged in stacked

format according to a second embodiment of the present invention;
Figure 7 is a cross sectional view of a multiple die high density package

according to an alternative embodiment of Figure 4;
Figure 8 is a cross sectional view of a2 multiple die arranged in stacked

format according to an alternative embodiment of Figure 4;
Figure 9 is a cross sectional view of a multiple die arranged in stacked

format according to a third embodiment of the present invention;
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according to the enbodi nent of Figure 4; Figure 6 is a
cross sectional view of nmultiple dies arranged in
weoeesk86234f or mat according to a second enbodi NRET/SGL005/000067

the present invention; Figure 7 is a cross sectional

Vi ewRigura 101 4 cRls@ settiBnal vidiy 6€H 34 ﬁﬁ@g ; lR9
fo an alternati vg serr‘oogli n‘gér}}r of Szlh:]%%%lregféz | Sﬁ%ﬁ%&%"g

forpaipseordingite 8 fourthenbodiment oftie present thiventinn; anged i n
st ac f ccoradin 0 an alternative enpodi nment
ot ° Fiure 198 BbuR A O u%: bBed Ruig ind i ferpiraly s

. singl¢ eqridactdt Ryerforthgeeond sebadalkegd format according to
a third eppodi nent of the present invention; WO

2005F e BB showssopwsios oo ey rauting asd it terminels nsing two
view of a nultiple die arranged in stacked

c?%ﬁ??aétm ccording to a fourth enbodi nent of the present

i nv ePiginent 1CFisgierosy sechosd) aNdw 8f ﬁ%@éﬂﬂﬂtsﬁbs&d’t@m L9

and, it ermnal s using a_ single conductor r-tor
Sicatche nigas Subsitte O Jogd-feme s skprgthensd dyrdboring 1 &
conduct or

SE&d% éﬁzﬂ'ganﬂnd its termnals using two
ayers; Figure 11Cis a cross sectional view of a

secdiighrs isshoas e methof refiadtdact@e QT thé @vo e highehsiye

sybstrate_ or |lead-frane is _strengthened by adheringto
P’é’ﬂaWQO’idﬂﬁtﬁ%%WdémFmaﬁd&Wﬁ&re 12 shows a net hod
of manufggqg[gﬁgf %@%&Nﬂ ' lslg SRR package
according to t eDeE 0 megtfug? I gure @ﬁ%ETAI LED

[0BESThe partion mhmE herEl!ﬂé; B\whp eftagaza'p;e famfdrimmmf f
.nSho erein ar . of e e an oI, purposes o
il ARpRRptbncht s uPadionts G kB e oo ol pod ar

OERRE : : e

PrEn th thoudiss pEproiiile WAdh B IRIioWARAR i rhdkt Loyl

reagily understriodydeseripsiont afoibie geinciplest andrcombepthal aspeotis bHthes
.concept yal, .aspects of, the. present. i nventio I,
prRREPRAER., 1808 SRR o ekt i B rgvitFipnral dpl

of @6 frebehnt iDfentibf iR MRS YetdilMhan tié ABcdsShrf FoL i otuaidmddtan

s necessary for the fundanmental understanding of the

un iing iqifvé\_?t pissent; imyertiong rthpt despription: dx dakem witht the
o BB I8 R et G A e Rt
preserit dilication map baeimbodied in practice,
[0015]With reference to the drawings, Figure 4 shows a two die high density
package according Yo a first embodiment of the present invention., The two die
high density package of the first embodiment includes a semiconductor
package with a first substrate 1 having a die receiving area and window
opening and a plurality of conductive traces, z second substrate 2 with a
plurality of conductive traces 5, a first adhesive layer, a second adhesive layer,
2 last adhesive layer, a first semiconductor die 3 having 2 plurality of bond
pads and a last semiconductor die 4 having a plurality of bond pads. The first
- or bottom semiconductor die 1, having two sides, with the electrically active
‘side being mounted to the first substrate 1 through the first adhesive layer
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[0015]Wth reference to the drawi ngs, Figure 4 shows a

two die high density package according to a first
wompesdiseasnut of the present invention. The two HCESGRI0§H00067

density package of the first enbodi nent includes a
package wWith a first substrate 1 having

' t
3 e@fg‘?‘? gg“g‘%%img aﬁéalsmtrmaﬁm souplasiiertheepndnetive traces. A
Py oeha aditivd e BEVES FE shdcAftiGheatto BRERAEING 1T 0 e

a plur condu
seomieendpetor gigee?r The seonhsutattiie 2 hee eiﬂwﬁrsmgla sigAdl layer or
ndyct ie 3 having a

first sem di
BN gt e, wih o st S of e AdimoL Intets Gacing ey o 4
tha\seetgldaadhbm@hd Y first ~0r. hottom
sem conduct or dlyg %ﬂé hggilﬂ doa%;wgéfﬁg ajﬂ{;/ast Eh la}? Or top
ssmazanducten (dje Acthaying swa es:gm rigs rmueieeﬁ:caby tJhﬁttfvler ille

B B ool BBt dhisveh s o s o witbinahn

die Reeivirg 26£C BignsPirhnk |lﬁgrcbﬁaetcﬂ§m°§f3ﬂ%§ }‘%xaragle

second adheS|v§ | ayer has its

traces., A
wite; bending, g wied fon frensfomingi fd@;:tnéal tshgealkifran the conductive
ei t her

RS SRpkale guciiofspd $foo R, 3P Be bt  Rupcipn,

asian laverste fongignhl piths 3 GRald Ay @nfplicatén of B ofifedbns
and having a die recelving

t he second adhe3|ve | ayer
CIaFng %Pgé’ﬂl%rsan dge cpaw %ﬂ@ghdgdh@uninrsda of thevpackageno

foF 9 oonagioR i BT kA i) § 57 REbIeLE PR iR P e it

t he seco
anddalelast die.t hi n the d|e recei ving area. Signa
sferring. i nterconnectjons such as, for exanple,
(b B 8 smonmet of e 4.che bq@r@ﬂéamuh@r@@m'lp@p e
4 Bl b A8 WS RO Glon She boRGRRe bP d'BiePACKAYS in
exterror and vice versa. econ © SL6% MER
fighemat Thneccond S\dzstrw@m esalﬁdwwhe@mkreqmahh inabﬁv@sigda df%ay
nnec crossi ng each ot her
it Rl 98 £ 0% the SRR dif oer SrdiaribRenio the
pmﬂﬂﬁkﬁgﬁﬂmﬁmy easy connectlon to the package pins 6 or
bggen t he bond ads of the first and the |ast die.
{0913 fhc;wn e figniso) mac&gega@urcbnguo theefitso redlh@dﬂnent
. ie..4 js arr h two
inchi@0 he \ifes 0 FonA%H o ohE Rt BT b Bad A0 oss e

rows I n-

clruwtry i the relistribuftion lagsion BuShdrsfifdivitePare SnAado CaRkk ot
a& En the inactive side of the first 3 and |ast d|e
- the yedigighytiomlayers fo firecqandyptor trecasrin thesticond sihstrets 2.0Thée
conductor traces in the second substrate 2 convey the signals from one side of
‘the last die 4 to the opposite side of the last die 4 or any other sides of the last
die 4. Fine wires are included also to connect the second substrate 2 to the frst
substrate 1. Circuitry in the first substrate 1 conveys the signals from the
-second substrate 2 to the package pins 6. Additionally, the same package pifis

6 can be connected to the correspondmg or similar assignment bond pads of the

Brst die 3.




peri phery of the die. [0017] As shown in figure 5, the
package according to the first enbodi nent i ncludes

Wi 20¢5/08623¢s t o connect the two rows of bond paB€TSG2a08E00067
last die 4 to circuitry in the redistribution |ayers.

H ¢ . tnthe | ]
[OQFJSEJ‘% §$":‘ﬁhg l?lf“l%gﬂivﬁnfeiggéf; &{sa' ?‘{%Sgﬁwlgd%gir?ggit or tiri‘talcz:les i n Itnhe

theS Bt ebbGieat, ehe firsthife 3cinnlides arbond gad Jayawt mmenged
second substrate

2 ' | Y f
I B TR R Y
arr%ﬁgaﬁg etgg Ewgé%ﬁe%g SF 1 dfeh8nd A% corftlubtoft trabésni ther sesomt e

connect the second substrate 2 to_the
sullsbafil2 cste§ tharkignals fiGhT ons sidy of the lnst dierd to therepnosts 1

conveys the signals fromjhe cqond substrate 2 to
sidbbﬁ\tllpé@tdyéﬁ:ﬂ%yoémﬂé$?§'gﬁé¥?§{°%t he gams package
' b fiRSReshk tion i
{0@:9&1&‘ éﬁe@g@egﬁrﬁg%[iﬂglg%@d%ﬁaﬁ%&g?gfﬁg first lhjﬂvem .On.-ls6
sholfd %g;@fg@es 923 tﬁél'ﬁlté‘ﬁﬁ% pobodisient, 3k BYA déﬁ’eg%ﬂi'od ensity
embodi ment of the present.inventi | bk €
package nclucks disest ke WO, HED 154 fogt i S e 8 dibiel
.2 bond. . RdRsie 8l ong the periphery of the
wi Et.re%ﬁﬁ%ﬁg{;’r?x%%es%gr@padgegf t%e IasltO dig 4_er e
(02014 i@k aRertivend Bqdﬁnc:;t o the prskegecol theprepept invention i
conduct or traces .in the, secand. 7 : e
is diogmin §1Ewok dn it ALRGHve bt e fﬁ*‘f“afi E‘(%“:"‘“a
0S] ' : he dib. Furthiey, the kst disi 4By of
Pagféo%%&&%g@@%oﬁhg%ga?%r native n‘g\%%i t | of Pghe
noPBs kkgiticdl fro tirefipst dischtanidnthe opd rpafl%*’fﬁ’ﬁ ‘;{%Q‘Fﬁ“a% g
7. In the ajterpative,. ' t, dhe chidviat
arrgRgesh Repr %a{ﬂ?ﬁ F Y ﬁ-“?ﬁ‘%‘?ai s m
trabSn S tecthE iRirbiae cnventhesigmls o ongisideciithe last die
r

edistribution devices on the |ast ﬂiﬁﬁ% iJOOZO]A
o fhieroppesiteaideatite lastalie ghany; GHReFsids of 4ge of the

tcaideofihe gt TGP ANE BIckage of th
(o178 it RS SimsBiod B RO offod et “%f"'ﬁa‘g“a b@‘n"g‘.“
FRR¢ o, Pk it aubodiinbnd hopetiachimen B A O e
fippedsntel the Scond pbshaie rfgg%"é‘&s“ @ifp ?qﬂ% és?ﬁ%u % 911 may

be arranged-: tiviesigeot the fliprehipfdic.ne di e.
| SG’RH’BP‘?‘P éﬁ?g,’ﬁ%ﬁgh%{)tﬁ uﬁigf traces in the. secan

d .
[o?zzqﬁ%ﬁﬂ%rﬁbm‘ewoﬁthepwkgg@ pEthe passepifnvention iy phowrLn
a

Figurg thfj ilg the fourth embodiment, a spacer 10 is provided 1o separate the

two semiconductor dies 9, 11 whose active sides are facing away from the

package pins. . -
{0023TFigure 11A shows the conductor trace routing 12 and its terminals 13

using a single conductor Iayer for the second substrate 2. The inferconnects

convey signals to and from the last die 4 or the first substrate 1 through the

terminals along the two sides of the second substrate, Figure 11B shows the

' conductor trace routing 14 end its terminals 15 using two conductor layers.

The interconnects convey signals to and from the last die or the first substrate

-



to the opposite side of the last die or any other

sides of the last die. [0021]A third enbodi nent of the
WpP2eH§623df t he present invention is shown in PETHGRES000067

9. In the third enbodi ment of the package, a

Cﬁ’l@ Q&ﬁg&ﬂ? gh SnPsilie S of fl') 's@@cﬁﬂ s%gﬁtf’at& I;Eli ejr)md shows a2

r at or m°ng
sé@ﬁ& sulseateCopepared suolil tbatéthe hmamta sﬁm@tateoortibml-fmac tl by

side of the_ fljip-chip die., [0022].A fourth enbodi nent
stsengthepedy R‘g'!‘}@nglt"?ﬁ’@rep’f@éé&ﬁte‘i‘%\} ntion is shown in

[dﬂzﬂttf;@l% q; 2 shBwk 36 % o Etxﬁetﬁ?@ of iMRitactife P Metwoldle ibfsh

0 -sep ar e the wo sem conductoer dies 9, 11
dwhlty packape mosdm@m the @rst ambngmamayf ﬂlﬂ@mselﬂenvqm&onag e

002 JF 11A d
(3R RA G op i i HhecseteiprmRialeE BRSKas POTIINE, RPE present
I ORHC { @B firSY ffmibstdubiof dfeeﬁﬁnﬂe§ Hqﬂﬁﬂaﬁi)ﬁoﬁbon ds, and

I nt er tonnect s convey signals to and fromthe ast die
thé bond pinds dre pesitienddowithin dhg mm’m\umnmf sad fiashspbstrate,

afarnatudne e St Forhctts i FEBERY 8 BRI 5 Bond b i
the HoRHNRE 2k2 6% ipeions] eans Qh@ nvthr@enmgh@f said first

I nterconnects convey signals to and fromthe last die

substratd:;ethé bomt pasistheingalestrically relocagddp tigopBlow opening by

Q000 f
BN Qoo 7% PP P sl AN e PPl
saﬂgbﬁtséﬁioanaudm&nared such that the | am nate substrate
| ead- f 16 t th
m%rgmeu?ma, AR AR Sy e e L L g
bold FRALAK 1R pRUAOI & @éeﬂrﬂﬁ?f%“n%‘é%llﬁsé‘%?ﬂ%ﬂ% 4%,
theriemdnpadsn beinki ethcﬁM)%]oé.d@dt too ribe | peripheryt o€ the Jast

i AR B R
inddésd Wiafe d?ﬁ?ﬁ]t&%dﬁﬁlan%et fé&s@‘i’&ﬂwﬁaﬂ@l&f ﬁncludes a

posi t one ndow openi ng of said first
metallis fntetpeser with erphzalnwedfﬁonﬂu@wreu trases,starhashioube getivel e

e thofhen st SHBRRRRAR R Pite A A G iing HIRAATE
eleEHcat c&ignﬁgg afr8m tthe bond padks iaeltne eletallic | hbrpyser.

rel ocat to the w nd owopenl {!Pedlstrlbut[on
Algwatively, Hecradistabitasdarice el .at n@F?é HegrPosgrewith

phoaiity PO C¥ndlctive Hrdbed, 28achE OML GhNe Sufface of the last
semiconductor die with an adhesive, and a plurality of electrical couplings from
the bond pads to the metallic interposer.

[0027]The adhesive layer may be an adhesive paste or coating, or an adhesive
film. Further, the size of the first semiconductor die may be smaller, equal to,
or greater than the size of the last semiconductor die. The electrical coupling

from the first semicondustor die to the first substrate is by wire bond. Further,
the electrical coupling from the first semiconductor die to the first substrate is
by a TAB (tape automated bonding) method.
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[ 0026] Further, the |last sem conductor die has a
plurality of bond pads, and the bond pads are not

wpagesiiseased near the periphery of the |ast PCT/SG2005/000067
sem conductor die, the bond pads being electrically

d| e by a rg% el dﬁ%ﬁét@ﬁﬁééka?{ Eﬁ%cf’ E%%W%P?%ﬁ%

i stribution” dev ere

fbey the dbond padsnfithe Isvefndsondeatorsdie kdthieifirst dray&ind skbdrate
es a taII|C|nterposer

. dlstrlb i on devi e Jnclua
e Hirateh §o3 fedS B Podcs 25 S6en ig Fiaes ol fhe
Tﬁéﬁkéf%em%h&&‘i& & istdheniany c&ﬁﬁé&ﬂtﬁﬂ Qo ggéﬁtﬁwptn J‘gﬁ:ﬂ

hesi ve, a plurality el ectri cal

clup angthods, Fb@lm ﬁbad@t s@nmmim alid wceleqmaﬂympled to the
] udes

scpb P Rlrieovs SRaL i Fieiod, Tt Refadcprpotep e opied
with 2 $Sacti®é bide Hﬁﬂng & fn@&w@%!de\éﬁa gfcﬁgﬁseﬁﬁcéd?ﬁ Iﬁ{eyono .

senm conductor die wth an hesi v

the |seeand; sibistratou pFurthgs, the @mond Hebsteatel ip m«aﬁooﬁ my of the
fofl g, et bR, sty i, AoIRFRS, R lEtm, i A2

marefidlheat cdthe siahfsefurdd ®ithia Slur:giRyiof QBASEHSY tralie® ML
be smaller, equal to, or greater than the size of the

sevﬁxslt%@rﬁt@ m'zdwf w/thin lamdpate, %ﬂ@mbl@aqzrcwm 4 heed-frmem
anfl ) Broceb 36 THRAOERE HBlaidh dof Pedefinleif *lnd A7 Gl

wre

mtbhemiach&h pReuEss; onchiad for egkingple,dt :ttRiuﬁg fldifg b@xhp@trﬂ toS
a TAB (tape aut omat ed bondi n nmet hod. _ -
thez@ésmfs*bz@n fitaty w3 EP TRy &macped ta#h¢swq F?érer,
[F‘ﬁ{q,p package may include direct wire bonding
sh ﬁﬁe glt)% pads of the |ast sem conductor die to
[O]él‘lia sehiconductwro pstkage spayaireludei & heeobnd) subgrate '119"1@9
s shown in FiqQures 7 and

an dlstrlbutlon evice, a
19 iang 115 DERRERY eliRG Gisroanmeotdo PRYED] lciea) signals
to aﬂ%ﬁ% st Eb‘im‘f:bﬁcﬁkto? ARSardhe sﬁbﬁ&dt@ at &le s?da*ﬁ #ed-
Further, the |ast sem conduct or Is electrica

!astcmp@nﬁwtprtdxe Rutben dhes mad @ubsttaye amflmdqg z plupality of

ol RNl 6 b A
its W&%ﬂﬂ&&i Bt ﬂ)h@nﬂﬂre biiﬂnﬁgeﬁ@ﬂﬂﬂ'@%ﬁhm ?eslﬁ'éﬁsttb%e

the second substrate is formed of any of

first sbstoate aljovrthe shogtest paths tadbaprekpgs extprnabpingnhe second
subb B ke ATy 3P bRl B RELL . o s

positiopedidn Si#ﬁﬁimtlﬁsmﬁns‘ along dtsof:erﬁ)liel’y sudlahian atife bending

flexible circuit, or_ a |ead-f
from the terminal positions to the fln'st substzate allow shortest paths to the

© interconnection from the first semiconductor die. _

Further, a plurality of dies are positioned between the first and last
semiconducior die, whereby a semiconductor die between the first and last
semiconductor die ave electrically coupled to the first or second substrate. The

size of the plurality of dies can be smaller, equal to, or greater than the size of

the first or last semiconductor die.
oy -



and processed to increase rigidity for attachnent and

an electrical interconnection process, such as for
wexaegisez34by addi ng nol di ng conpound to the sPd®sSGE005/000067

the substrate that is going to face the second

adhesi ve ] ayer, as, sh in Fl .
(080} e permicotiieion SRogE Mpet iy e Frdckin WOSHIIE of
06l QiR The SRSy peniplichides y phrblityicfgpenings

I nterconnects to_convey electrical %B.al s to %nd
in fthieo first lsebstatt coinoiding ®borq Ba%ﬂfs ‘b irgt; segyiconductor
.Substrate at any side of the |ast sem conductor die.
=urt her, the second substrate includes a plurality of

[0GANALEHibiAlL HRCaifeapoatind giay e mrgﬁtﬁﬂe anwﬁhltsuﬁimeﬁi fon
cxmple, b o grerpoin 95 3 e POl REIRE Compon THFS,
sugsz rate ahl W ﬁ]g SE 1St a?@éﬂhﬁvél?eﬂﬁaﬁléﬁﬁﬁimt

engapslanbis app @‘f"r er?é’ %?at su‘ﬁs rate intludes a
indthdtisd fid ¥ Sfvef gRGumidondudtomndie and alectripat brpliegmFusther,
positioned in optinmum positions.along i LS er'cghe%ﬁ)ée
thesathiesivi dayemi ¢ag bsoeraieched F‘bﬂwf?‘l?é“{‘%f‘%ar?él °E‘b°s PSHS t o
the fi.rst . ths to th
mateiing %@%ﬂ%@??ﬁ%*@%@%%@%&%%%ﬁ onductor_die.
wintiol hds e ari wig repeg
[Omkfhuﬁ?‘; z;tllri?dq?as_ntu g erfi C mﬁ%t or éisls t oﬂ%lv%rb%@(uéedeare
exemplonormbrtisentgit ds yadersiend Bricthy Worgs Bt Ve
' W I iaal lingidtibin  Chan
e of GO el oo, e A e bl ur &y
e

meff belirge St thesparvicer of tgappendsd cgimgy anpEFeNHLTTaE

i f . the first t ' ' ;
and ooz e 2pB 08 FOBUDE Fit AL i oL e murlion o,
Packade AHhGIE tic"mbtsifn Rass bogedesoribedenith acterange db

its . . . . .
tHE S&ni Conddct or di es. The w ndow opening inclu a
pafticulan Inhdays, ahatetials and gmbpdiments. fhey @F"lﬁh’&s‘ﬁ?‘@f é‘&m&ﬁs‘“

coi ncj di wi t.h .t he,. p ' extends to all
bes‘%‘%%ﬂ%tmﬁ"mbl?r&d‘%%%?ﬂzg éﬁ"fﬁ%ﬁ‘{fhﬁﬁ% encapsul ant
fmfgﬁymgg, éﬁu}ivﬁéﬁtt @thlcares nsothads, and lusess sudhoss agex the,
I'qui d encapsul ant, or a transfer nolded nol di ng
scopergfdbmappemdrl claiMSapsul ant is applied to the package
to cure. Alternatively, the encapsul ant includes a
lid to cover the sem conductor the and el ectri cal
coupling. Further, the adhesive |ayers can be
pre-attached to a receiving area or to the respective
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mat ching side of the part to attach to the receiving
area. [0025] Al though the invention has been descri bed

woibds/08e3¢r ence to an exenpl ary enbodi nent, i PCT/8G2005/000067
under stood that the words tHat have been used are

wWeIABIOCLApaED Rt i on and il lustration, rather than
words of limtation. Changes nmay be nmade within the

pur vil efysemicepductqr pecicigel complisieg: as presently stated
d i £ hout,, d [ f h d
7 R, R B M T M

vindewbpening) 8d DpREIESE sdndastiveitiabes; ef er ence o
particul ar nmeans, nmaterials and enbodi nents, the

i nvehfiry semiconductormdienbirying two bides, iwitht anl eleotricaly active
i cul ar I scl.osed. t he the ipvent|on exiends

SRSk ot S TReh e 6 BP9 S
didNcsiSing a7eic o AfecBIAIWCHIBI shidefirst s@RRoMuctdIcdiBRR Saed

clains, -10. WD 2005/086234 PCT/ SG005/ 000067 WHAT | S
condugtierraces; 1. A seni conductor package conprising; a

firgt ] dj ecel Vi I fi.r

adn 2o SHF adRsfee rhyihes Dol WlHeB6 3y Gosticaly
inactivesidei of eaitl fastaemicanflesteitdigem conduct or di e, having

two sides (th an eJectrically active side being
mouft %%FOP‘!) sghﬂﬁ'% Wa?edl?rﬂe%@ﬁgt #eafandsp pluradity vaf

cohd: c‘ﬁ‘afzéy;jaﬂ $@hSnalsli © receiving area, to electrically
coupl e sal fii rst sém conductor die to said
cond st kdiesive dayes having adirsicsidaitashatetol gide of sait Recond

rst side attached to an electrically inactive side
s“%?“_%%\mf“ﬁ‘?é"t‘mé"é‘ﬂ%cpnductor die; a second substrate
havh gt gerficSnduRfeRidid, MvRpaFoidks dwith Whidchicaly inactive

conductive traces and term nals; a |ast adhesive | ayer

mountedsto the decond: side of said thirdi aithesive dayar, sad and

sidncheing . . . .
clef Ay, e e\ Sk S TGHY Folpief o 35 RRARGRE tef e
 sai8 it ob sécogd BEbLRa@Wiieoty bethtphndediseibutibn aavide;t hi rd

adhesive |l ayer, and an electrical]ly active side being
el e pacepsulnt dguencapsulae said)seeireniuciop cdiey and slestrical
Iyf St or second substrate directly or through a

m@ghigs{ﬂfli buti on devi ce;

signal transferring interconnects to transfer an electrical signal from said

conductive traces to the exterior of the package.

2, The semiconductor package according to claim 1, wherein said first
semiconductor die incjudes a plurality of bond pads, whereby said bond pads
are positioned within the window opening of said first substrate.

3. The semiconductor package according to claim 1, wherein said first

semiconductor die includes a phurality of bond pads, whereby said bond pads
are not positioned within the window opening of said first substrate, said bond

-11-



an encapsul ant to encapsul ate said sem conductor dies

and electrical coupling; and signal transferring
wonbesfoge3nects to transfer an el ectrical si gnaPCT/BGRA05/000067

said conductive traces to the exterior of the

TRRE R cifcmillly RITRRAN 18b WinlRl BB 80 et
demiteudes a plurality of bond pads, whereby said bond

pads are positioned within the wi ndow opening of said
fast substrate. 3. The sem conductor package accordi ng

| ol Sbe S QP pallale atliling 6 WAL henced s

spaitenduatar diethapasilbralityest bordnpads; whereby daid magﬁaag aff
sai d bond -11 WO 2005/ 086234

saj.d first substrate
P@?@W@Bmﬁﬁfy [fgoinopdycterdie y rel ocated to

t he wi ndow opening by a redistribution device. 4. The

sem conduct or package according to claim1l, wherein

sai . |'Het sersiconductor package diceotding @ plaim al, i wiyere fsaldolast
i S L3R o i Wt e
POSRIBNEE MIACHE pePPRUPLT @F&%ﬂkdﬂf&ﬁ&\ﬂ%{o@'dﬁ gsagdgﬁ%{cgg%@ d

| ast semi conductof die has a plurality o)
beingeeleassicallyl ngldsated L thepesipberyaf saiddast semiveddustar dit by a

j ef said |last sem conductor die, said bond
re!plg%istgagé#%v&ceel ectrically relocated to the periphery of
said | ast sem conductor die by a redistribution

device, 6. The sem conductor package according to
cl aPmlbe sgripendycioniRackaged peordipgt P oslatie\d, cwhenein gaids

rodlstBltRln ATl T DIl A¥REibufion Ty 58 Conduct or

package according to cla n said
redi stribution device includes a netallic interposer
conductive traces, attached to

Wi t lurality of (

t he -aﬁgﬁ%@nﬂﬁgé" Frekags pogerding e calal ox ovherew seiit h
rodBRITARAS dffice Mkl 1 “pfalie] il fsd e T QMY W
corgluclicotretes) dtachet kathe ative suiifsay dfcthe et semicontharter die
with 3 bt Sl il PEFebictf Souplises Fom the bond pads ro

the metallic interposer.

8, The semiconductor package according to claim 5, wherein said
- redistribution device includes a metallic interposer with a plurality of
conductive traces, attached o the active surface of said last semicenduetor die
with an adhesive, and a plurality of electrical couplings from the bond pads to
~ the metallic interposer.

9. The semiconductor package according to claim 8, wherein said

adhesive layer is an adhesive paste or coating.
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conductive traces, attached to the active surface of
with an adhesive, and a

said | ast sem conductor die
WPI2005408623¢ of el ectrical couplings fromthe boROTAGAWS/0006067
to the netallic interposer. 9. The sem conduct or
dhesi ve

packggerqg %@hgé?ggyc&% é%?? i %Fco\g@% iethgqlgi?rii %, V%erem said

| ayer 1S an a

adh&ive(BrR Idarbidhesi ildh/ 000067 10. The seni conduct or
package according to claim8, wherein said adhesive

| ayer is an adhesive film | | - The sem conduct or
pack -0 ' el the size ,of ,
o o TSRl Al Ackor P Ll 17 sl 18 i,

ofsaid) fiest semicbhduwtdr it iy be sindlles Moiial B br GeMbCOR el e
package according to claim

1€,y 1 The .seni gonduct or
Oﬁs%bﬁéeﬂ“%%dﬂdo’éqﬁé‘ct rical coupling fromsaid first
sem conductor die to said first substrate is by wre
bond. 13. The sem conduct or package according to claim

1. iRerBensauirahducior phackagal accondilg g claimnt s eiherefr &t
said first substrate is by a TAB

sen condyctor di g .t : i
ellice] gounting from seid i Shrmropefcioy. ik &0 sid fiss sabskigia s by
wigé Bég. 1, further conprising direct wire bonding from
the bond pads of said |last sem conductor die to the

first or second substrate w thout going through any
15. The i conductor die

| o WP oTby ey Rilon, Perkiet, P, & o MR

elebtrical edlipPingBonoshid fifst sdvBicSRMicER WA & Qiid BAE KMikate by

according to claiml, wherein said |ast sem con
aTfARmethad, ect ri cal | y coupled to said second substrate

by a flip chip nethod. 17. The sem conductor package

according to claim1, wherein said |ast sem conductor

di el4. The samicotdutsrpadikngenasdrting t6 iclifim! 13 ikt 8dtuprising
i nactive gkde of a_ flip _chip sem conductor die on

direch vgres bonsding Sigpsthe hopd pads ofiepiddas/somdepductor die to the
firsEb1'decbi P QRYsRAE Without going through any redistribution device.

15. The first semiconductor die is electrically coupled to the first
substrate by a flip chip method.

16. The semiconductor package according to claim 1, wherein said last
semiconductor die is electrically coupled to said second substrate by a flip chip

me_thod.

17. The semiconductor package according to claim 1, wherein said last
"semiconductor die is stacked with an inactive side facing an inactive side of a

flip chip semiconductor die on said second substrate.

-3



18. The sem conductor package according to claim1,
wherein said second substrate is fornmed of any of the
woOahi598623¢ material s including silicon, ceranPCT/SG2005/000067
| am nate, alum num and any material that can be
manuf@c ' | ural it f _conduct qr tracges,,
19. .'eig%%g%gﬁéﬂﬁc?% r B%gﬁfa ‘é% ‘g%% rQi %ﬁ"‘f g’ é’Y}%?ir‘?W 7said
sedvad sitbstmse 18 forrpaleRtbng WIthe SRy iR Rfhaink r&ﬂ%on,
I_am_niég, a flexible circuit, or a lead-frame ~and
AP duRnaEorlprinugn aad pmymateripl that cambeananuarturad withe
pRIAR bf EctldnctoPiridegONnect i on process. 20. The .
sem conduct or package according to claim1l1l, wherein

said second substrate has termnals along its
to ectrical

peri al 1.ow I nt er connect qnvey el
si gn@ltj ?’%éos%&mﬂﬁgw PRPPEL 0! E%ﬁgadﬂ br VRS aid

: : S S
St i e ) bl HEctle GRM, g me
angdc quockissegl tto dhereare 1 rigidigr dfon atachmenecontl g1 bsketets
urality of conductive traces having the

. {egq%l udes a pl
BPFEIOR PROSSES- 1 i oned i n opti mum positions along its
peri phery such that when wire bonding fromthe
term nal positions to said first substrate allow the

shoP@edbe ssmitenduator peckpge leagerdingt @r nhlimpl nwherdih sdiie
sl ARUEHE rak RGAILRIORE Y Dirihely pfioing fgpriimects o

sal
comeydlaiiont sighals 26 alidfoftsaid st Simicoihutor RS idd HIE Hirden
opti mum positions along its periphery such that wre
s“hﬁg’ﬁtmﬁgnwﬂ@ﬁﬁmlas@emamﬂgﬂpbéneti ons to said first
substrate all ow shortest paths to the interconnection
fromsaid first sem conductor die. 23. The

s erd I olsk sérhicopdior Opackagfe0 ek odding OtoC tialn 11, whdreineidid a

| ural it¥ of dies are positioned between sajid first
secidsybstrateciarudesaphaliey af sondugtige &igesshaying e verminals
posiidhell ot Btinaf Postides) alily 17 pEripiRey snel A HAGH int! ©
bondingsfromt the tefingi(p@itiiis 16 6RBY FRETUBGERAO alloWAR6 Ehorest

kage according to claim 23,

The sem conduct or, pac
Paﬂwlf}&‘é‘?ﬂa W@?S'séi d plurality of dies can be

smal l er, equal to, or greater than the size of said

first or Ias_t seni conduct or di e.
22. The semiconductor package according to claim 1, wherein said

second substrate includes 2 plurality of conductive traces having the tenminals
‘positioned in optimum positions along its periphery such that wire bonding
from the terminels positions to said first substrate allow shortest paths to the

interconnection from said first semiconductor die,

23. The semiconductor package according to claim 1, wherein 3
plurality of dies are positioned between said first and last semiconductor die,
whereby a semiconductor die between said first and said last semiconductor die
are electrically coupled to said first or second substrate. -
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25. The sem conduct or package according to claiml1,

further conprising a spacer in the stacking of the
woenisaserddct or di es. 26. The semi conduct or pacREl&G2005/000067

according to claim1, wherein said w ndow opening

conprises a plurality of openings in said first

substrate coinciding wwth the bond pads of said first

sem %ﬁﬂmaenncamductoeﬁackﬁ'gmosemmmlmm pelekein ¢he size
clal ereln sai d encagpsul ant
of Feif v a5 ol 48 be sgnlic aiBL s BwaticT e fheciese seid
fﬁﬁ@p[agtg&u@@idgkﬁi-me} V\herel n said encapsulant is
transfer nol ded nol di ng conpound, 29. The

sem conduct or package according to claim1l, wherein

0. 2 d0€ SHEoR Ml 3p 2Rt prtitle b PR, Bt hnfiie

Wﬁhﬂh@ﬁbﬂun@@lﬁewﬁmd@masses alid to cover
sai d sem conductor die and electrical coupling 31,

The sem conductor package according to claim 1

{he8: 18 erfiBhanBF GakiGe) AUSIE I HuPl btAE N

to a recel ving area

wihilow openinle chmptisdsoa Plivalily b dpeingedni sid Qiratr Substrates -
coinciding with the bond pads of said first semiconductor die.

a

27. The semiconductor package according to claim 1, wherein said

encepsulant is a liquid encapsulant.

28. The semiconductor package according to claim 1, wherein said

encapsulant is a transfer molded molding compound,

29. The semiconductor package according to claim 1, whereln said
encapsulant 15 applied fo the package to cure.

30. The semiconductor package according to claim 1, wherein said
encapsulant comprises a lid to, cover said semiconductor die and electrical

coupling.

31, The semiconductor package according to claim 1, wherein all the
adhesive layers can be pre-attached to a receiving arca or to the respective

matching side of the part to attach to the receiving arca.
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