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vi ndustry is driving the electronics
packagl ng 1 ndustry's research and_devel opnent efforts
to devel op BAGKGROMND QFEHAE RINENTIONENt i ons. [ 0004] A
devel gpnent. of .t he el ectroni cs packagi ng i ndustry is

Lol ?1%%%5‘&@@ ng. This is prinarily driven by
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into smaller packages and at |ower_cgst, ..

Intgzrakd Girsygit AQopaskegipg.cansh mp@dmlqw%bp 3¢ B Bed af mutti-
M tRin. the | C package body reduces the area required

ch’gﬁé%gfngt ed cost on the printed circuit boards, on

2. Whi Désciipitor ¢F theRelatglArtar e nount ed. Addi tional |y,

mul ti-chi p, packagi ngq. enables cJ oser.  proximty
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handd Ondust! & %@H@%@'%ﬁﬁscp&lﬂgﬁg fiidugey's
ne and i nproves overall speed and performance.
resételh t v alevelppmbnt ciffoptss éal developk Aapmy( hreughs and
. package which is only nodestly larger than the
InvEpEMr ated circuit chip or die which is encapsul ated

[0004] A NgeRRpbREE of| BROB)cRties0 badlaginguindusichiis pattkelipng
techni gﬁas_of the prior art"dil to tac(li silicon cgleps
packegivic Ahisy ist primerbe deivan Haindupty, demapd (g, pacipee mox

forle RS shitbn cBiiteRf NS smaller packages and at lower cost. Packaging
two or more silicon integrated circuits within the IC package body reduces the

COI

area required and related cost on the printed circuit boards, on which the IC
packages are mounted. Additionaily, multi-chip packaging enables closer
proximity and shorter electronic signal paths between the chips in the package.
This reduces clectronic 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

“}-



in figure 1. Interconnections between chips and the
external termnals of the package can be achi eved by

ng@é&g@ggnal wi re bonding, bunps in flip chi pp¥sca00s/000067 |
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[ 0008) The invention disclosed in U.S. g%&lentte . )

erpdpyadciatiiring the pyireenngrons 1o thopesfide o 1op ShiR b8
tediBique’ &+ diShARHC hOVURONPRAN IAppfitdtde CRUBIRAUBEN No.
2003/0197284 to United Test & Assembly Center Limited.

[0008) The imvention disclosed in U.S. Patent Application Publication No.
2003/0197284 is sujtable 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 iwo 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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the active surface of the chip is either facing
upwardly or downwardly, the bond pads can be
w&?_@)&ﬁ%ﬁéz@&j. to either peripheral side of the chppysggesioeess?
wever, if the bond pads are arranged in two or nore
rows, as shown in figure 2, the orientatiop of the
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bleps,in the prior ant that [Hvol. ' of:

piBbfeeasci b e et M infeites s OB By igRRal b and
cHifd MRGBES nBHipehiphdall ANt dowasbridaymll layotli e Theesrestint
_invention also provides the design and prgg Ss of, ..
inwentismealsqprovisics theademgnand prrcsss fﬁgafe ture mylti-ghip
ﬁggebj ect of the present invention to provide a device
PahaP et hod to  overcone difficul ties of i mage _
[001 E Finisadn sbjeabf thepresentlinyentidnaty gueddd e dwden andmethod o
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present invention provides a structure of a
inventionaikbwstacdie badidagiic backistagkngrastangedenty at e havi ng a

VAR S e 58 B0 AR 0Ny S0\ ry b o b
seldibdriucior RbkpenWils i fiet sutanew, havifg 4 e suthiviripyarea and

| ayer, a second adhesivye | ayer, a , .
wind)c/:w opening and a plurality o concg%nve traces, 2 second substrate with a

plurality of conductive traces, a first adhesive layer, a second adhesive layer, a
last adhesive layer, a first semiconductor die having a plurality of bond pads
and a last semiconducfor 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 imactive side of the first
semiconductor die. The second substrate has either a single signal layer or
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| ast adhesive layer, a first sem conductor die having
a plurality of bond pads and a | ast sem conductor die

wh3Msffs234 Pl ural ity of bond pads. The first  pepggoeesmooos?
sem conductor die, having two sides, with the

electrically active side being nounted to the first

mnltiple signal Inyere with at Best big of tha dignsl e Haing swan from the
di i i .is glectricall | ed t.0 t

scstord aftieste o 2Bt Bz i ErSe inediob) o T st epdiBordfitor

die, heving k68 stk akdied Slectibaly MagiveVsids mdanRll thRe sddofd

sem conductor die. The second substrate has either a

sutistrgledhrongh she lasyashesive layers\itiio ¢s7 diggedving area. Signal
PCE/ SG2Q05/ 000067 mubt i ignal . with at Jest

b ORaroraions R o Rt SRR Y PRty e Bhod

traskifesiny @lecBital sighils ol 1he cendiicBve RE®S 16 th@ prcRege ekbgior

| ast sem conductor die, having two sides, has an
ang} Wee versal | y inactive side nounted to the second

Substrate ' within the
di e recei v#%ﬁg%gd@g@(ﬁfigﬁs %ﬁwﬁhﬁﬁ

[O0NS FTIROSIAE! b Bitid Abjeiss, feamires shddoantabescod diedpragent
_are used for transferring electrical signals fromthe

inyemtinncwill ke meda appareyt fiem e fllaydng Sessriptipn of fhe rreferred

etfhfent et o ik oipls” A NS ol e

adcbmyppiiydsediawingpiamticn wi || be made apparent fromthe

fol l.gwi ng description of, th referred di ts,
of veREuse dis e epiipial inp i ek SRR rooieR oF
thaprePR&NYi ng drawings in which: Figure 1 is a cross
sectional view of a stacked die nulti-chip package of
t he Mgirei2 isra persiegtive view of atpe reycsutetline hand pd layauwko
raw centerl. ne bond pad | ayout sem conductor chip of
S“’H*%"ﬁ?‘&’i‘“ Pto?ﬂ?-el%'ﬂorre is a cross sectional view of a
t Wo Hijhie ¥ 181 eleRssdotiond ofiag ef eftwotdie high density tpaclkagy wif'e
. 4 is a cross sectional view of a two die high density
thp pEiREYE according to a first enbodi ment of the
pre iNye o oy | [ 8
he Yoo f KR o peRhell Gicw of o£uRS URPRZH Séhilty ety
according to a first embodiment of the present invention;

Figure 5 is a perspective view 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 sectiopal view of a multiple die high density package

according to an alternative embodiment of Figure 4,
Figure 8 is a cross sectional view of a 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

wé%@g}ﬁgb%c‘forrmt according to a second enbodi Mppis@ho0s/000067
the present invention; Figure 7 is a cross sectiona
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raaSSarRg ST ho PO By SErgl 0o 1
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sectional view of a nultiple die arranged 1n'S
conshygtor layswor di ng to a fourth enbodi nent of the present
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suchahatahie haninate stibstats of [ iRkl sﬁ%ﬂﬁtﬁeﬁd%ﬂ%ﬁ@% oa

trace routing and its termnals using two
mogg fagid materiplyand11C i s a cross sectional view of a

) h L ani
S oo J2%0oPh S Mool AR tecrlie et Tl S gt remly
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e ehage DETATLER DS CRIFbN o Tk Ny ENETeN o 4 7

7 .

OBEA . SRS LEH By YL B A e o,

illp-ttrqﬁws discussion dof ths embbﬂinmntﬁ ofats pregentifvérition only and are

PR BT e AE PRYAUBE Gies VR o Pt Sotarspil and

reﬁ@lyb&dbﬁ%d@&éscﬂﬁtgfﬂibf ﬁ{é_dpr'ir{oﬁﬁgé haid H&%%Bﬁfap Shects of the

description of t principles and conceptual "aspects
present fuentjone duthisiregasds noattennyt is masle te ghowt structurd tletajis

i t. how .struct ur details of th r.esent
of e FRAG BvaRRN i 88 R R ickensdiy ol Jof Bicismtal
unflerseindingt off theupetaent dnainfign,0thet BescRiptiBRNs Talw® Nirito the

the description is taken with th
dravtrlmgs m En apparent to those sﬁ\ldlled in tﬁe art how the forms of the

present invention may be embodied in practice.

[0015]With reference to the drawings, Figure 4 shows a two die high density
package according to 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, a second substrate 2 with a
plurality of conductive traces 5, a first adhesive layer, a second adhesive layer,
a 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 I, having two sides, with the electrically active
side being mounted to the first substrate 1 through the first adhesive layer
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draw ngs maki ng apparent to those skilled in the art
how the fornms of the present invention may be

wE R8s, i n practice. [0015] Wth reference topERRaG2005/000067
draw ngs, Figure 4 shows a two die high density
package according to a first enbodi nent of the present
witkiarthé die rechiding weads @lechically eupiéd 1 MRCKFEHR triddE A

firsg embodi ment includes a sem conductor package
PO RV fayen it st sioh attaehyd do hesinaetivs sideigf the s

' : ' Al .t f. conduct i

SBORHOAG tie 3 IR sl 0l g GREE Hfepedfover or

redtiglecyignat layerscwith it Ieust bne bf dfhdeial fayleR RkingaveBCROS
adhesjve [ayer, a first

dhesi | ast
"'eﬁ%‘%sé"%}ﬁ ?ﬁﬁ‘b?% e Eﬂ?@'aenﬁ Ying adig) repeivingyarer. Jdwdastpertep
: . ! _ e
SPaloRAIAN dRnd JAOHICHAS HUS, bud 2l Mechilly ! ekl ioe
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throu t he

4 e{pg&vm)unt ed_jo the first substrate |

i %&r?é%ﬁ-vﬁlana{/mf@@nwtzmwm%wh as, for example,

WRETHBERI0 B/0RRAT: i | | b A%HE S RS
el ectrically coupf g’gh %fghﬁ%é}g%tﬂ%%c%@\%g %?%gtgg’c%ﬁducnve

traees 4o thepmskage sxctarioy and tvice verss. fThesecmidbmbsirsta 2ifasktions

' tgve. Si f .the first sem condyctor die 3.
o<, EREto¥ Sehel P Wl B proRPUPGoR i onropmartions
crbasiny eavh othet! dndpbconvn e gy fo %tlﬂd&tsidle‘?ﬂgﬁe E&agé

the signal layers facing away fromthe second allhesrve
for sgorconpertion e M packnge pise 6i oribetyveendbe baibpadasif tiw fitsbp

a8 ctor die 4, having two sides, has an
el'ectrically inactive side nounted to the second

[00163#1 thatembddinksd of Figube4) the boadi pablaysut foyME Sastibl b lic

4the die.receiving area, Signal transferring
P EREEd, i B0 swes Jarbine alons G centarecat thaidi o shimin
figare2 UTRE sdcohd bhiamatess 1 A gdﬁfoﬁﬁﬁ Béﬁ%la? ﬁiegﬂgétﬁ'egfd\%i'ﬂgggee

conductive traces tot package exterior an
firgte? sapd pledisedonBonditpads ametie fasindiei amesredizaritaned e he

! ' l,.paths to avoid any conplication of
Pe{]ﬁ%eéfég%%gé'i ons crossing each other and to convey
[00173AS istionath In tRpukd' S, Wid packiagle 2Bforlie 1BamK 3U8: eﬁa%dgﬁﬁgé’

. CO n?ption to the package pins 6 or between the bo
m% Be Vi to agmectsihg tWgrowsf hend pagoof dha kst die 4 to

A e TR
thearedistyitiatien dayetictol thaeondudidretrates imthe S8eoMY dubstrate 2. The
cdnductor 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
dic 4. Fine wires are included also to connect the second substrate 2 to the first
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 pitis
6 can be connected to the cortesponding or similar assipnment bond pads of the

first die 3.



figure 2. The second substrate 2 is sandw ched between
the inactive side of the first 3 and last die 4. Bond

wdaso8dsf he |ast die are redistributed to theperscaoosoonos?
perlgpﬁfary of the die. [0017]As shown in figure 5

package according to the first enbaqdi rrent .ncl u!gels

j00h §JAesesbnd smbmdlmmﬁcﬂie preseqt iBYebiRR 1%ihayth " he
last die 4,.to te t Ay S.

thesarandormbadimgnty e Bt e elbs & 3Eha ﬁé‘é%d‘w :

,tth bo d ds f the h@bsheu 4 afth
el DO et e bt of et
arrdigedin thajpaﬁpmr}eoﬁ e?n‘f ”g#? ﬁ‘@ iy q% of
subtgg'a%g:—??g%}vg)‘g s;xg@s gt‘ﬁn} bhe ﬁ'g& of hy FastheW?o kisppdeite 4

|e 4. Fine wires are
51d?8ﬂh# '@&ah?oﬂié?&iﬁ%oﬁﬁielﬁwmm substrate 2 to the

substrate 1. Greuitry int first substrate 1
[00a9TALe yhemhtwesclgbmdmemtr mh@ck%fc E sBFﬁ?ﬁntt are” r%mﬁ i

;ho:y\!rqqepgg%z?%zn Yy }Re Qieiiid EABBIGn:, e 1#aNHe Riktkdgaity

correspondln or

pa%g%%g 2 Gira NERIbonding, Thirdm thé lashidie 1o thestecendbsupstatg
/086234 PCT/ SG2005/$0 067 [0018] A second
withotuddistritation deviessiondh iention is shown in Figure

[00%0];% %@%\'B:i&ﬁe 5 o% %@gﬁf Eﬁkﬁ%& §ft the ipeesent inedntisas

rlphery f the
15 éﬂO@Vn I.E éélh's '3; Ihlﬂﬁs Mamwdmnn Fh?SﬁrsH 1@ aéla&

arrange

th d
pad mﬂbﬂmmlgg@ &Egg ﬂ%i’g ! &E{)Wﬁ%‘%’ug&?}} Ate. Qﬁ dic 4 A

convey

Iast tieet may be

nof b Abfielt 18T Bet 1S, fild iHepdndSpads iof o
mﬁkd i v, el Ve A
ihe rpon SubAal £ Bl B gl o et DR
to ﬂ}%nosgipbyﬂe %’I e&?gstldﬁgﬁggg g% dt;lbem?esgfﬂbe lsstdien g 7 from
(00BN Asthirillpaitiodimens of &8<pa6KaEH e srosamiybilpgs shown o
:é,‘ééé ein %@l@%ﬁyﬁuﬁm 1B PacRdgel h&:enﬁtﬂnﬂgﬁonfﬂia Bds

ion " 1s shown i'n Figure

1 LERBIthY Seconil Gubstexts 2, fonming p HP ahw 'eh ebothﬁ iast
d Iayout a
semmd‘;‘é‘ér“ iod i auehgn ﬁ;eﬂgv'?% el B MipQiigd b Il €,

cal to the
[Obgﬁ]it fo(ljn'tﬁ cmboaidkr e kAR the pichent limneniigh is shopgyin
Figure 10. In the fourth embodiment, & spacer 10 is provided to separaie the

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

package pins. .
[0023]Figure 11A shows the conductor trace routing 12 and its terminals 13
using a single conductor layer for the second substrate 2. The interconnects
convey signals to and from the last die 4 or the first substrate 1 through thie
terminals along the two sides of the second substrate. Figure 118 shows the
conductor trace ronting 14 and its terminals 15 using two conductor layers.

The interconnects convey signals to and from the last die or the first substrate
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arranged near or along the centerline of the die.
Addltionally the conductor traces in the second

(? k%p%@ 2 convey the si gnal s from one side PéT/E&foosmoonm
ast to the opposite side of the |ast die or any
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of. t he acka
chF‘@[JPaé:k %o%%gﬁggéﬁg%lgleﬂymé g&ss %%tcer 18
[ODZSJAddﬁiénhny,SEpﬂkaéemxtdiﬁluctm@a%ngc mmbnhng: ro dhe spr&em‘l 1
whose active sides are fac away . f

inyention, [the festrsemigandyctppdien dP-'né R!'éfﬁ t}'c?*glmftd? Ef"%agﬂd

D

Altgthgthed) tiechitt secomincmr glmim!udos aphiralityof tbhed padst amtl e
4 or the first substraje h,the term

the (BORg BARE Arecict aBRoRT Srilia dheNInAgN conentig ELRR, st o
substate na? &i"s"um nﬂfg{éiécth&aﬁ l&ﬁleldrig tﬂé‘wﬁiﬂé\# &ﬁenmg by

wo conduct or | ayers.
a riedistitmtion devise. c'da'lwbgndspagls ahay b@pmnedmthe pmnherﬂ pE
or. the firgt substrate -7 W) 2005/086234
aﬁé%ma % through the terninals on any side

[0006 JFARthER SR RistSsehidorahictor Eiaqw’s@. ﬁraﬁt)smtmdq:-ads,enﬂnﬁc
substrat é 2 prepared such t F m nat Lésstr

bood nadaa:ern@m@smnﬂkneagﬁh?enﬁtﬁ@ﬁéa %atrﬁgml gfor, for

[ er Fiy £

thd Ybel, BAE Pe bleRiiently, (spiRf ‘%‘*’%. RATE SR Tt

seﬁﬁsbhaﬂﬁomﬁ@rhja lagretdtstﬁmldu devicesrh ddie mendistibutione device

L2 o e 2oL 5 P i, g s

mét{lﬁirs g#nfe%ert &}Elé ﬁt 1 J@em' &ﬁf&@ﬁ{r@fza&s EattAbhbd G thedactive

Ity of and the bond’ pads are
suq:ram of mmaaswsemmndmomdwdwmm aihesives with @ ploradity of

rate erna t firs d e
e“t‘:ﬁ aud&%“l%lmﬁFu%’&‘Ft f}‘ Bn (}J}‘g%dg‘; the d%‘%@ﬁbgﬁ{g °sg'l
AlirBatiRly, RRS irbdigriBation ﬂbvlﬁe tihdutltmd Gmtaklle rmtegpccsﬁ:r mﬂda
first substrate t he bog gads bei n tric

phuralis gF AUk o et SUROIS, f fipyackve Surfice of the last
semiconductor dic with an adhesive, and 2 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 semiconductor die to the first substrate is by wire bond. Further,
the electrical coupling from the first semiconductor die to the first substrate is
by 2 TAB (tape automated bonding) method.
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a redistribution device. The bond pads may be
positi oned near the periphery of said |ast

w&%ﬁisﬁﬁ’&gimtor die. [0026] Further, the last  pc1/562005/000067
sem conductor die has a plurality of bond pads, and

th bond pads are not positioned near the periphery
[Q9p8 Avather, he semiconAvier Bckags: may, inghie Airesh dere priing

Bt bbAPhAd JrUORR BHidoRalds AEHd BT Hackdid dBStare

sem con y are | I OoNn devi ce.
withelitsgotigbthrbwh s wedietributich terice, as $hbwn ifi Stvaéy 7 And Bon

14305 o e A Sl e
clﬂ%h?éiﬂﬁp el Sne Hst ¥ 'céﬁl:[\% Qidks élélﬁnhﬂ%[c upled to the
sem cond e i

uctor die wth an adhesive, Wt ralrty
seobnd allstrateibyad flipoehip meged! e kitsembandusas diet io stasked

tallig interposer., Alterpatjvely,.the .
witl a4 o R e TR P02 e SitFed S TIehiR Fmiconiugtop dischn
m%é"'hs%b:ﬁ sublsiihd! | PRt tﬁ@h | {®sidi@GE Fornidd 8F ol‘\?\ﬁ h

e active surface of the |ast sem conduct or e

folowinghmatevials ohidingpsilicen, icesami¢, Rinduate.i alamiroe péridnasy
GO AP ek B, PG e B of Gt Faisse B

se6GRY $uBSirate'is Pmadl BLA (iR larhinki) a FEkLREE W) 8r £ 1628 -Pime
the first sem conductor die nay be smaller, equal to,

andr pyecestadr tohdncredss Jigidityof for hattachment e and o Aol u glestrical

inishpndctonriest 8 o it Exiifle, b ARURR Tpdting sgeppnd to
thd 8idd. offthiet tbktrate tthat i8|gofig toC flce dheiRbédtd ddhRBIVE NEydk) 55t

sem_conductor die to the first substrate is by a TAB
shewr peFiggrohHe-ed bondi ng) method. -8 WD 2005/ 086234

s t i 4
[0 it SRR pabilde iy e = BECORBTLARRAN Chting,
terpdnids glongliis peripherg a_ﬂbwﬁimgdmarqmncﬁtsatct cmmlrbje ckctrish! signals
secaqn strate t hout i.ng.thrqugh an .
fo BB (o SHFoPRISOr Gt <8 B sh e 28 Y 5idg of the
last Remidon8hct§E Bier ORGktig Ofhe Heorid slishale nGRdEY a ligdot O
the first substrate by a flip chip nethod. Further,

condustive dracechades thecteoringlspasgioapd én ppimnm pesiignsedons
ot £ 14 ' " t
its 4fiph SR RN FAIOGT e Bonling ! rdtn ifle RerkhdlYnsislRg 10,356
firétaabsigiteulldw ded shogtest ipdihs o6 tie gakkggeadnigmaling CTisksetond

die on .the second_ sub tra(tle., Furt her, the second,
substrate dngladass ar phwality oo gRpdustivepgaces having the terminals

positioned in optimum positions along its periphery such that wire bonding
from the terminal positions to the first substrate allow shortest paths to the

interconnection from the first semiconductor die, _

Further, 2 plumlity of dies are positioned between the first and last
semiconductor die, whereby a semiconductor die between the fisst and last
semiconductor die are 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.
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following materials including silicon, ceranc,
| am nate, alum num and any material that can be

Wd‘?tfdk'/f) fr ed with a plurality of conductor traeRsc2065600067
second substrate is fornmed of a thin |amnate, a

flexible circuit, or a lead-frame and % cessed L%
{0030 Sridonductbt packege frtherinaludes 8 PACER t?qakgg o

hecsaumioeg REPRG TSR SRt feitEY e BALIRY Of opliings
in @%g&v\:ﬁé SubH@AD GohRidRewith i bagbpsisadiths fivst seajeonductor

gure 11 C. [0029] T' he sem conductor package
diefray include a second substrate having terninals along

toasi Fadiifcafal e e pthipfc Rl B 80 ReRtl; bR 25 for |
exffhflo 3 ot Conkhyfsblang W aniser anolded molding comphend. | 1be

conduct or die, Further, the second suglstrate

endapilateis aapltditcatbictpackage te oA c ATFEAfVElYe SRR A
térmnal s positioned i ks jrodol NGurthé

inchsier et ( SOTeh A GERARcI did 4 BRShicaPBupingl Furthés

ﬂ]egﬁglr@%wé layRfaSdahi B/ fie ftadhied to firecsivisgibrarantie tag yespeative

est “paths to the paéka%e .external pins. The
matchinnside eftbe par featiachtoeIEIPMEFSPi ty of conductive

: having t he . . e giele
[0 r igftﬁ?) Vhﬁ%rfﬂv?e’}u Sg)géglq%ninr y sucBr?'d?ﬁEIl iNI re bgnd‘i}ng
exdr &%g]g;\k; aﬁbﬁfﬁm{‘p #l if mrh I Stb(:lh&at the :wosds thethavs et f‘ -\ a:g
alTow shortest paths jo the . OhidRe
wdrds of d@éﬁ?@h@'\i’gﬂ]ﬁt‘"’cﬂo& rag‘[ﬂ‘ P??@r‘,%rgg g?ﬁ%aﬁte vV of d‘ilg es

Lt ipefidedodlaimsa aib tly stated
m%g]?ﬁ %ﬁ%%ﬁ@'ﬁ%@ﬁwﬁ‘g?ﬂgﬁ {aﬂpgerﬁ conduq;ga przsia: bet ween
anl1 6 afichddd, avitlobtodsparting fropo fheueers A @”’étr‘gf@? EREPRELM y

coupled to the first ok s . ferh@eteof
itst sspepisur Aithpyety fhsy i“&?“{!%%‘é%%gﬁ% er ,&Eelg‘lﬁlﬂh%oﬁr

p
Sofdr indcentodimdres, fthe itvegion igspot intended to
pag%m Cgfﬁ%%g’?%?{egiglg.%n. 9 V\lg O%g/ 086%‘34 F’?{%ﬁ%&%ﬁ%%ﬁ
be[ﬂﬁ&%“fhethssemtmghméwglpsﬁgﬁc Yot OF RET ONcT Udes a'thfe
spacern, i 40 ' 29 e tas rareliveghin
f;%%myguy &Bgmaﬁ:ér? tsﬂ‘ﬁ‘%‘ctu%g, fbhbie MM

I'hc es a plurality of openings in

sct)ﬁheof‘tihéﬁ peidbgtlahe coinciding with the bond pads of
the first” sem conductor die. [0031]Additionally, the

encapsul ant maybe any suitable material such as, for

) (B
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exanple, a liquid encapsulant, or a transfer nol ded
nmol di ng conpound. The encapsulant is applied to the
package to cure. Alternatively, the encapsul ant
includes a lid to cover the sem conductor die and
el ectrical coupling. Further, the adhesive |ayers can
be pre-attached to a receiving area or to the
respective matching side of the part to attach to the
WHaTaBGINAMER#S: [ 0025] Al t hough the invention has been
described wth reference to an exenplary enbodi nent,

it |1s ung e}éiegﬁdddg&t édﬁgg?ﬁﬁﬁfﬂﬁ% t have been used

are words descr | on tration, rather
thala fixst dsibefratel haviagi ardie Groeiying arey adirstaadhesivenilayer, a
purvi ew_o ai.ns, as presently

iy Brering asd o Gl AW Bsst i P T rom The

scope figgids&midontuctor tdie, inavigt latnnelera:tnaaﬂy asm@ctsa:le and an
Al t hough the invention has been descrjbed wit

 elqcticallyipactive sigar thec alesiicathy mstivergtder baing 'aﬁanted to said first
su?gpﬁg' tﬂ?d”u%;ﬁ tnél?ﬁst' éb)h%%f\ﬁeoﬁyé l’\]ﬂb di® &g taﬁ?e.et\ ke electrically

Imte e particulars osed. Rather
coltplecsaid first esmigmducior did to thie rpturatityaif m%mtwedrams

S coBcbHioT aBRRNE Savdt alfg % FHAGER ALK Bl Ay ditricaly
indctivé stdenofezid] fict esemicotidagieor digpri sing: a first
h ety Te QYRGB taTRITG arie. 2 IRy of popguctive

tracRE @Hatd sife WithaBaminalst | r st sem conduct or di e, having
an electrically active side and an electrically

i naet third sdlaesive Hayes| kaving hfirst %@haitacgpdetobtﬂ%glde of said
Seggwgggstpqqewhqh{eut%ﬁm gubstrate through the first

hesrve 1l ayer |é receiving area, to
el eat liasiabdemlconduq:tbe diaj dhalvings tans etactricadlyc activedisgde aand an

t nd ad
elgcledlihditg it e eiina badREiod paREIRRuERGR A Seoond
sidenacédid ehifd dehs¥ive ﬁiydr faridsthesaigtifioalusdtRe dide bemg electrically

second substrate having a die receiving area

cogpledatoi gajd SPNeRIEIAcES of s3I sscaritsubsirate dijeelly or through
reﬂlgfrmuﬁéll\ S‘dc-:*\f‘lf"cc-:I rﬁﬂdj géhé(@céiv@yﬁécé@\ﬁf QP sbbbsd S‘Elbgﬁ’ate is
attached to the SI sal second substrate wit
eled’qécalkyrquwdstp said conductlve traces of said first substrate;
an encapsulant to encapsulate said semiconductor dies and electrical
coupling; and
signal transferring interconnections to transfer an electrical signal from

said conductive traces to an exterior of the package.

2. The semiconductor package according to claim 1, wherein said first
semiconductor die includes 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 plurality of bond pads, whereby said bond pads are
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a | ast sem conductor die, having an electrically
active side and an electrically inactive side, the
el ectrically inactive side being nmounted to a second
side of said third adhesive |ayer, and the
el ectrically active side being electrically coupled
to said conductive traces of said second substrate
directly or through a redistribution device, and said
nof ﬁggtf&'iéd’ ﬁ/lutﬁlrnatﬁS%Ylﬂgoﬁ %p%n dé YRS BEFaleS said bond pads
el'ectrica cou to sa conductive tracés of
bei‘rigresiecteoaibjtrehxcetedatn the pamnw apening bgra:mpatmlaﬂ@nmvme
sem conductor dies and electrical coupling; and
signal transferring interconnections to transfer an

el egtri cohe %é@ﬁt@indﬁbt@ﬁbaéiéﬁgé SEUORdIAY ity elalirh Al @¢heréindaid last
exterior of the package. 2. The sem conduct or package

sepicanddriey die h@paql plurall rleond pads whereby said bond pads are
pOéﬁHﬁ&gHg% gﬁﬁefgrtg SR sPsdthidhbAdidt) dr Q& bond pads,

ereysal s are positioned wthin the
vvi ndow opening of said first substrate. 3. The

ST rTr Lhe SeafiREiREAEERAS B RIELE Hul o7 HFleR Yap test
sebﬂﬁﬂudp&@ﬁ dierhag ebﬂu@ﬁﬂycbfkb@hd peaids whessby-sbld bohd pads are not

positioned within t ow openi ng ,of sajd first
poSiinued de the e Bbed phabdd 168t ReMidaBEHistog 4., said bond pads

befn%' élééﬂn%gw Féié&ﬁedww hERSHErY bf i Idse dbfficdrRbior Yie by a

device. 4. The sem conductor package according to
redjstabmtqndam@eeu n said last semniconductor die has a
plurality of bond pads, whereby said bond pads are
positi oned near the periphery of said |ast
senBcondiied cerenmlbmdtﬁstoeraclngi ammtdnogoho platk afewherein said

C rdln to ¢ sen conduct or
re Sl detife aftids By BE reHSARtiOTRYE L by sar d- bond
pads are not positioned near t he periphery of said
| ast seniconductor die, said bond pads being

el e€tri cang sencenducky package 9@qralner5¢ elﬁlr@z# dwhgegin said
redISEbGRSHHETIRE u‘ijdlt‘iil(&y a %et‘éﬁi@ gﬂ) elfﬂfh ergur% <§f coﬂ?ﬁctlve

sem conduct or age accor al m
trases$,dattachdids tar rdtmtacbve devface @fnttieuti’st S&nwainﬂuctor dle with an

e A

melalit deippséudes a nmetal lic interposer with a plurality
of conductive
8. The semiconductor package according to claim 6, wherein said
redistribution device includes a metallic interposer with a plurality of conductive
traces, attached to the active surface of the last semiconductor die with an
adhesive, with 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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traces, attached to the active surface of the |ast
sem conductor die with an adhesive, with a plurality
of electrical couplings fromthe bond pads to the
netallic interposer. 8. The sem conductor package
according to claim6, wherein said redistribution
device includes a netallic interposer with a plurality
of conductive traces, attached to the active surface

of e | ¢ Ew

a pltlgr ali ty o electri cgfl Iggg%p%%ncggﬁ rtg?ng{éﬁﬁ %o &%éé@ssald
adhesivétayenest ao adlesive #finposer. 9. The semi conduct or

package according to claim8, V\,her ein said adhesive

| ayer is an adhesive paste or coating. 12 10. The

serm ¢ONdTRE eemistikiager paeragh Bgedrdingl talcvmum 1 vmérelmthe size
said adhesive layer is an adhesive film

of saidh fFeherTBicaRdysiekaiganay 6 sl AU &9, rﬁrﬂrei'mé #@nnthe size
ofEQia Iﬁét%%mlé’cfnq@ﬁ{dii did rst semiconductor die nmay be

equa or greater than the size of said
Iast sem conductor die. 12. The sem conductor package

accqrdin c

fronfsaj ghé sfei'%neé% V‘@Sél?éocié (%Egordﬁ'l 0&{( ﬂ'l 1 ‘Wrﬁ’éﬁeﬂg the
eleticsl rcaligliigsfrom said I‘Fﬁstbmlﬂlcoﬂc&:ctc'fmmeSbmatdrfnistCSLm'strate is by

.package according to claim1l1l, wherein the electrical
W'@giﬂﬂqgng fromsaid first sem conductor die to said

first substrate is by a TAB nethod. 14. The

sem conduct or package according to claim1, further

corrﬂBl si hige ciereisendyiater penlkagey aEEeMINthdo bdAiM Jadiherein the

i@y b gﬁﬁll qﬁ{ﬁ s fdeﬁrts?rsemc%ndhEto? fs {ol %aﬁa fiPst s%?gf?% is by a

subs oin 70U stribu
TABewmettend. 15. The sen1conductor package according to

claiml1l, wherein the first sem conductor die is

electrically coupled to the first substrate by a flip

chi p4. methed seﬂ‘@con'ﬂh@to‘iefﬁa@ﬁﬁ@éwb@éorﬁmgka@e ASiaPr dj Nfurther
to claim1, wherein said |ast sem conductor die is
compsistng; dirgct yire bopring fram dhe Bore pafls of saiddasisemigonductor die

to fld ftsE fcond substrate without going through any redistribution device.

15. The semiconductor package according to claim 1, wherein 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
method.

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.
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met hod. 17. The sem conduct or package according to

claim1, wherein said |ast sem conductor die is

stacked with an inactive side facing an inactive side

of a flip chip sem conductor die on said second

substrate. -13 18. The sem conductor package according

to claim1l1, wherein said second substrate is forned

of any of the following materials including silicon,

ceragni C, ' é%kgp t gLiral 1 t : i

be ?r‘%nnuf-grl&%u@se c\?\n]dt"ﬁ{dgnbp u g??%ﬁ%?‘gg%ngﬁﬁo% \?l;igrceg?%ald
sedd Fuestrateris dontnast of apicifaihe tebowingi mgterils ingdluding silicon,

wherein.said econd tr s, f ' .
coiflfit rafutty iR ead ARy ridEyp bl bR Be M@ raiba with 2
plupdlitg ebsertivctoritiecesase rigidity for attachment and an

el ectrical interconnection process. 20. The

sem conduct or package according to claim1l, wherein

sai g SefNdeRliBHIdiRIR Dakabsl Adbrdiig ¥oCBEirh £ wherein said

peri phery allow ng interconnects to “convey electrical
seganghsuthstiate intprmedmfsathin laminatsm §exblectitmuitdpe adgad-frame

ai [ u .any sid ' t .
andg foctsll, o5 dheRsd HudSy BrCBenishe 2 an clectical
intercommebitiog procedsai m 1, wherein said second substrate
includes a plurality of conductive traces having the
termnals positioned in optinmmpositions along its

per ppheryhe uehisditfuckdr’ Sadkanei Agdraing tot Bigirk ef,MvAakein said

to said first substrate allow shortest interconnection
seg@uth subgrate dhas ierriigrls calerg rit ppripRery 2gllowjpg interconnects to

' t oL dj t 1Al eret n.:
o9 GRRNEF QbnAR3E7AR AGRCLAN T8t SorficBhfictor $°ERI Said firs
sulsirsde et avesitiead esidHast segnicbeduakeomdieal s positi oned in
opti mum positions along its periphery such that wire
bonding from the termnals to said first substrate

al | pw shpiid esmicdridickpnvsskaige nagutirtiag f tooblaiai 11 whereii said
semi conductor die to the termnals. 23. The |, .
se sidhrliate Hrcludasca plurabiyoplaeonguctve trgcas havipgeths; ferminals
_ . e O Lo £t
podlitfietl I dpfthufh SEHIRIR Ay i HIPNSE] URANEE bikel birfing from
thedtesmibestisvie saishfitpt fsubstratgnallovaistoftesit inteseanneetion thathsl ie the

package external pins.

22. The semiconductor package according to claim 1, wherein said
second substrate includes a plurality of conductive traces having the terminals
positioned in optimum positions along its periphery such that wire bonding from
the terminals to said first substrate allow shortest interconnection paths from said

first semiconductor die to the terminals.

23. The semiconductor package according to claim 1, wherein a
plurality of dies are positioned between said first and iast semiconductor die,
whereby a semiconductor die between said first and said last semiconductor die

is electrically coupled to said first or second substrate.

-14 -



is electrically coupled to said first or second
substrate. -14 24. The sem conductor package according
to claim23, wherein the size of said plurality of

dies can be smaller, equal to, or greater than the

size of said first or last sem conductor die. 25. The
sem conduct or package according to claim1l1, further
conprising a spacer in the stacking of the

sem conductor dies. 26. The sem conduct or package
according to claim1, wherein said w ndow opening

conpti sebha semicariductioropackagei aggording stai daini rd}, wherein the

s e 38 BEHRBE SR DB et e o

saiddiestratiiag semicdriugtot diswherein said encapsulant is a
liquid encapsul ant. 28. The sem conductor package
according to claim1, wherein said encapsulant is a

trapsferrpel dedidtpudins pasRYE dacctRdingN8o claim 1, further

sem conduct or package according to claim1, wherein
corvptising @mpassuindhe stackingoof the semiearslustasidigre to cure.
30. The sem conduct or package according to claiml1,
wherein said encapsulant conprises a lid to cover
sai g6.senfhonrdndtardudice packagbesatdordiay tocolaprhi ngwhaikin said
e sem conduct or packa ccording.to claim

T e d 1
Wingiodt RTNITY. GORPISSNAs PlLEalty B CRBINNGS, M, said; rst aypstrate

coihBidihg WiRethd BhdPp & GTsdidfidt BBnfddnadctdt R, of a part
to attach to the receiving area. -15

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

encapsulant 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, wherein said

encapsulant is applied to 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 fo a receiving area or to a matching side of

a part to attach to the receiving area.
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