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Integrated circuit chip or die_which is encapsul ated
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echni gues. of . s t il dsthas to Shack&RN mokd PS
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funt-QeHabEilidbn costenthiavwnsmaller packages and at lower cost. Packaging

two or more silicon integrated circuits within the IC package body reduces the
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area required and related cost on the printed circuit boards, on which the IC
packages are mounted. Additionally, multi-chip packaging enables closer
proximity 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
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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 commected 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
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window opening and a plurality of conductive traces, a second substrate with a
plurality of conductive traces, a first adhesive Jayer, a second adhesive layer, a
last adhesive layer, a first semiconductor die having a plurality of bond pads
and a 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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resent inventjop; . .
acgordmg to a first embodnnnent of the present invention;

Figure S 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 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 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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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 a 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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In the enbodi nent of Figure 4, the bond pa

the|[ rggég%bu:pigy layges tothe comductns tesices in the second substrate 2. The
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 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 piris

6 can be connected to the corresponding or similar assipnment bond pads of the

first die 3.



4 is arranged in two rows in-line along the centerline

of the die as shown in figure 2. The second substrate
wQ2008/08@284lwi ched between the inactive side of PEESG2005/000067
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Figure 10. In the fourth embodiment, a spacer 10 is provided to separate the

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

by

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 the
terminals along the two sides of the second substrate. Figure 11B shows the
conductor trace routing 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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not be identical to the first die 3, and the bond pads

of the last die 4 may be arranged near or along the
wa@eosesd2Byae of the die. Additionally, the condeCt/®62005/000067
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d suhst.rat igure 11B sho duct
a refirbutign devige: 1 e, ot s s S R S&&?ﬂﬁe prgptiery of
sam&&%%ﬁfonﬁﬂ&rcﬁe The interconnects convey si gnal s to
fromthe last die or the first substrate

[mem@xzym etremisradustondisdms ammwghighe th?@dtpéﬁs;naﬁgﬁl?
b°35 f@g% rg)g B’g ? mé?e% xie pre p%ag%'%%gﬁﬁ}ehlg%t%t ﬁl?mglglr!n&(r’]é@gm

the Wonldr pads wdgeatécﬁcalm refochted #d rthe gpdrqxhery my the last

adhering to a nore (i rraterlal gfzg%
semitoRduder sic dry & HOH ABVIGF-act Fere e"d‘ﬁ"e

méglﬁ%% £ rreér;*?ll '(i)%’dx %ﬂ&k‘tﬁgxelag&cor'ﬂ{enﬂedﬁs‘i’n&ﬁfbnf Bévide mcludes a

e presént invention
mdtA1G2 Shtéehdisér witalal phyrality efheprslectieotates dtached foathe active

d h h
sudfn i bsh serca b, s M A, st S, B Rl of
elfttal ¢ E@uﬂ?ﬁ@@ PRES @ee tRAdi tpadseth V\thbhlrﬁbtﬁlhe \WhtBEpoRer.

openi ng- sald first substrate, Alternatively, the
Alfem&tivebe rthea ocdjamb@tnom Heviee dnalades a mptalle interposer Bishcp

p]l&?ﬁtgoﬁf ocggﬂ? N b‘&a%eg,i %g?ch%gtet& Ghe PREVE | QPRTe Wt Blen1dshe

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 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 a TAB (tape automated bonding) method.
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substrate, the bond pads being electrically rel ocated
to the wi ndow opening by a redistribution device. The
wohondopads may be positioned near the peri pherpCDBG2005/000067
said | ast sem conductor die. [0026]Further, the | ast
l%g] bo%%gdg eﬁ?ﬂcr%gﬁﬁcg?ra %g{#@(})dag glfgg?qﬂ%e peri p‘%{H
frofn thé boﬁchpadssaé' theclastamicondutiter, die tohthe Fivstbr pestnd kabst@ate

ectrlcall rel ocated,tqQ the periphery of the |ast
E‘E 1ggisiiibutien Eﬁtvﬂ% @b ShewvR &y FigaresThand 8.

m@ﬁfsssémguﬁd\ﬁ rdRis CfecrrcAly Bolfeco Al Bkst sflirdld 4Bl

layer e re stri bution device i
chiip msithnsls eFmvher,Hha Iast mlcm@ucmt dizois dilretiiicadlytooapled to the

ed h f th
sog] SHRE are DIECCHP Hho sRRder JEmiGPeRCIar e sl
with an $aREV4 k8@ FackRUR] m&aﬁzefsmaraffa Pféﬁfbdi?ﬂﬂé’o?xdwtof B on

nmetallic interposer. Alternative
the ed¢csldrsubatratan Kiether ¢he sedond @bmatenaa forimeedi oft amypof dhe

duct t it hed .t
follthg Swafls pinlind i SPRS, et A Bntar aind At 1
m#Bridl g Eatehe affufichirdd Withla pRfaliR) 8¢ coh&®ioCRMRS! NER

from the bond pads to the netallic interposer.
se¢qe pbstrate iscferrned ef ¢ thie lanriagterelleribldiwsitver plaed-frame

anfl” Prddised®lto ndUMES rbfuiey! o ofUBHIAL - pdd'a BERln

I'rst sem con pbe shal
int@fcofifiction prédesy) stxdsleasSfoz exﬁ‘ﬂpl’eﬂ@ hc&ﬁ:ﬁ% SRIAIAL Bdmiébﬂ{d to
omt

die. The electrical ,coupling e first
thes gide e sebstrae dhat ds gamer o @Fe &mg?qoaé eadhesiysy lager, eas
, the electrical coupling fromthe first
Shagllrpnﬂggg por die to the first substrate is by a TAB

[00293Ple= aahmﬁmdorbpadnag@)mayeuﬂumﬂe a8se66h® QUb$HHEE 1dding

PCT/. S 005/0 00281 Furt her, the semnm_conductor
terpupals;afangfs ﬂ@?ﬁ&ﬂ Qg dRtergpRnecls A FORYEN Flertieal slzmaled

to RaPfoR tht MRt SéRicoR@iFidr YR Med @ fﬁktesuwtrétﬁ %t Iua}r sille Bf the

second substrate w thout going through
last e@nspndmr din. dewthes tha§e@mdmbstnatﬂlgozlué@ Wptmdhts of

co:%tﬂxgn gfes cogiﬁl{ct Ol aid! Eflbgnecdnﬁgtt)r ,,5.9 os:,%{?u%) &% to
its pBfiphe$ lsucie Mt Qﬂﬁhoﬁrﬂé behding fro@d g6 teim@ilal Yosiaon ﬁﬁth%o

second substrate by a p chip method. The | ast

t he
ﬁr% évhsg@wonlbmﬂle@h@mss rathytadhe pa«alﬁagﬁ exi¢rnah pins; Joe seeond
subglﬁ‘gfeg gncﬂfhek nachindliey ! € cOfidudtild 'Packd! RaviRdM RO WHGRE

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, a plurality of dies are positioned between the first and last
semiconducior die, whereby a semiconductor die between the first 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 preater than the size of
the first or last semiconductor die.
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the second substrate. Further, the second substrate is
formed of any of the following materials including

W@ 2005086234 ceram ¢, | am nate, al um num and anyPCT/SG2005/000067
mat eri al that can be manufactured with a plurality of

conduct or, traces. The .second . a
O RS ks GRESEPBPE Sl s Bod Atk o
AU RIRGERP G| Tht WAEAP Spening iclsied oplaalitgaiivperingnd

an-electrical interconnection proc%ﬁs, such, as for
in theafiist substiytc aditicidingwiititheyb i the firgtfemisogdueier

.the substrate that is going to face the second
diegdhesi ve | ayer, as shown in Figure 11 C. [0029] he
[O@gﬁgdgﬁgﬁé@l?%w%ﬁkﬁﬁﬁnmyy ibe cny dreitzbls emerinl sudts 8. oe

tefmnals along it er,i,phery,.al |l owi n
cximple; s inpioveapash st Rl n@%ﬁ%fﬁgﬂw@ﬂan&hﬁ
romthe t, sepi conduct.Qr e .
encapBRlaRtys @PRRed R, gakap B lcuft. * ARRfhalilely ticSinc sulant,

inditlel A9id 1ol (P R BRI Gredie andh eleciies! coupllingalFurtherof
conductive traces having the termnals Jggsi tioned..in

theopitiesivenlayessi eandespredaBagied i@ 3 reRePRghated o 1R ihs Fesrechie n
wi.r.e hgondj fr ] : btions to the first

magching ?‘g? ghﬁg P%?%@gﬁ%r egaé%wp% fﬁ?h't o the package

[0@33 Mtlﬂa‘li!g}p iﬂfi@ -inirégﬁh??hw ;H»eers lﬂnsnﬁrlmﬁemthc t ncy to an

ral i of conductijve ces havin .

exonpiony cmbementofs NIRRT BRORE VA ShTef e EETuRA e
sych. t hat. wir ' Miafievdras 6F Hnlitafion. Chamgest o

Wﬁse"? ﬁ&e;sgppt&%%{dgggg& agﬁ”o{/%ms&hort es(%rafr’qat hs ltg t he

msig”ﬁeefxﬁﬁé‘ RéfGA Bie pursiemt bithei appendsdrrleimivd ot PERSCRITY, Stated

ur

ther, a plurality of. digs ar L.
and s amended, yﬁaomkpm*@gmﬁxs3§?p%r£1§?é¥f‘t%w§‘§eﬁ‘§‘=ma t‘“
.. sem.gond ' WS hid) ©edri dedcribed witls treference to
ltssﬁsﬁe%g'nd%}c g‘éghgi“% gﬁg el ectri S%Ixels%;cou led to t

h
pafticnbr means,cmotdals ubd Emhodimentrs e ygntn Fiet Intspdd
of dies can be snal ker qu +h® imekntieh Sfxtdndano tallie
beghimiic o T poepEr Gptpl Retbbf thelatifeh dtdnder o
M&{&Eﬁ G3araRAT kiBset@e5/ GEROds and 0B80FIHe 2% aFf YaWL Yo
package further jncludes a spacer in the stacking of
scopreofshoappendedt elaimydi es. The wi ndow openi ng i ncl udes a
plurality .of openings in the first substrate
coinciding wwth the bond pads of the first
sem conductor die.
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[0031] Additionally, the encapsul ant may be any

suitable material such as, for exanple, a liquid
wepwapsazBant, or a transfer nol ded nol di ng conpOLIRGE2005/000067

The encapsulant is applied'to the package to cure.

VAHIAGT 1St XRED [ghe encapsul ant includes a lid to

cover the sem conductor die and el ectrical coupling.

Fur t het semicprdugttn psikage bemprisingian be pre-attached to a

tho birvBhER: Zeving s AR FEREEAHG s ek adheshve layer, 2
WRRASbpniEo et bR VEIaadacheen descri bed with

reference to an exenplary enbodinent, it is

undex §rsh semicenductoredioohaiing twa sides; avitheam elestzitaly active
her than

. ds of d ription . and,illustratjop, ra an |
S e BlooR RS0 e et B e e wh e
diBUyeioing Gred, 16 RRARANS Cofipidi iR, fiRE sithReAMMF dikab Sl
and as anended, w thout departing fromthe scope an
cangdpetive tice,he i nvention in its aspects. Although the
i nventj | be i t.h reference t .
par i) S8R HytROe" il ik BEARENG ' larcatly
inactivesidef shid firstisenidontoack die; be limted to the
particul ar fwgi scl osed. Rat her, the invention extends

to & fecond ubsigte hayingqai dig| rereivingr aree uansks a  phuralisy sof
&!ctﬂré . within the scope of the appended
ot ns,agﬁ%%dé%ﬁﬂgm PCT/ SG2005/ 000067 WWHAT | S

CLAkN&sDalifsive. layer having arfilsCiids apmbédgea sidoprf ssidRgcond
gi rstw‘sﬁgbs_trate aving a die receiving area, a first
SUBRIRES _ spiggeaminals; ndow opening, and a plurality of
CONgygsh isMRichh @bt dié M[@M&PW%%@&%% AR
two sides, wth an €electrically active side Delng

sidepbaing enauateslatodths deconch side t df aidy thitdh adlesivet lageth end \aa

| aver, within said le.receivi area, to electrical
clogfiBlty Sl e Retne ShietalfeatpPd P By cufinBie bhecs
said st stobddsiBRES difecB§ o fito@dNERdisRibulvA deliRY,) Ng a

first side attached to an electrically inactive side

of ¥miencapsilent toaneapmelate: wid grmicondustaroies smdselecirieal

%i ng‘%‘;\ die receiving area and a plurality of
§uli9ve traces and terminals; a last adhesive | ayer

havgiggal arahifesingdhRfconhtas emarsteran dtrical sigRaldrar esiad

conductive traces to the exterior of the package.

v

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 not positioned within the window opening of said first substrate, said bong
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substrate with said term nals; a |ast sem conductor
die, having two sides, with an electrically inactive

W@ k@s/0keBfng nmounted to the second side of sai dPehs6zZh05/000067
adhesive | ayer, and an electrically active side being

PBAP R kel IRl sed B 3fs SBAGH \Boe¥e o Aidistntan
dewide.stri buti on device; an encapsul ant to encapsul ate

sai d sem conductor dies and electrical coupling; and
signal transferring interconnects to transfer an

el ecjir .ve.traces to e

oxct o DR s Ruiof pERa8E sboorfiBR A Hentl a bBGFnoaack st
saicondlicty die has alﬁ)ilrihtyvmdﬁdnpdﬁ@,l drhéﬂebﬁ%ald bond pads are

sem cqnductor die incl udes a plur ads,
PoSiqueH peatthe perapterRiFaid éemmiwwa};ew t hi n t he

wi ndow openi ng of said f| rst substrate. 3. The

sem conduct or package according to claim1l, wherein
sai cﬁ fThes semis@nducton gackage aticerdingc toidRémal, phhdralshidy 1aef

S EHHE R e 8 AU RGRUPe Z?vieneﬁr Bl e nor
po%ﬁioﬂe@ QREr the ler] p@&%@aﬂﬁﬁ%{sﬂe {11 q:!gé 009PRdnd ggcgs

bei ng el ectri'ca relocated to t ow openi
being G!aq‘-tsmll}h@lqcahd tmj thei preiphery o"ﬂsexdsiestl semméndﬁ@m- diadlyage

ing t.o claim1l, wherein said | ast sem conductor
re%%ﬂggng ®Wf%rality of bond pads, whereby said bond
pads are positioned near the periphery of said |ast

sem conductor die. 5. The sem conductor package
acc8r dihggsamgicondyrter packpge: acepsding| tes claim ofyi wheire tsaid

recggtgbﬂﬁén @ev?%e%abhésya WieeP Pe'?lg gﬁﬁﬁw@ l%hvee? Ir S ﬁg " ; alos ggP g

re no oSitioned n
| ast sen1conductor di e, said bond pads being

ele tgrihgall . rel ocated to the periphery of said |ast
senfc ongugtop pagkagee accordipg foi elaing ki where saide

rediSRbHARH L&eme g&eﬁh@se aﬁx%&‘ilﬁ’d e g@s&l %1 5 ﬁ’lﬁ&ﬁlﬁl Mof

sald redistribution device
condadtive trabast attachedyethe e?ctlvﬂsarfamf:thadamtsemlq@ad&ﬂgxedw

r [ aj m rein [
withi an 4 esxge,Fx%tk?a %iuralﬁy owgﬁac%cal Ec:’c?dp?mgs from the bond pads 1o

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 to the active surface of said last semiconductor die
with an adhesive, and a phirality 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.

-12-



redi stribution device includes a netallic interposer
with a plurality of conductive traces, attached to
wo b@sagd28ve surface of the |ast sem conductor BECESGU05D00067

an adhesive, with a plurali ty of el ectrical couplings
lic i terposer 8. The

fro h he

sem cé)n ?g‘gw gcg%g’éepaﬁ a?ﬁ? ipg, t8I W 8, wheetieisaid
adladstve Mﬁdignrddhégweomndew ce includes a rret allic
interposer with a plurality of conductive traces,
attached to the active surface of said | ast

sem an ad e, and a plurality
of € ect ?lcsc cogglg% aﬁ%@r%ﬁ?% oﬂambgdg"hﬁ?m esize

ofsaidafitst gerhiobrdups ie. m&) beliifalkep HoRONG U6 BLatBARKRAAR size
ayer 1s

%qccglregplégg to.claim8, wherein said adhesive
micondedtorddier coating. A i2. WO 2005/ 086234
PCT/ S&G005/ 000067 10. The sem conduct or package
according to claim8, wherein said adhesive |ayer is

an dah&heveeniitdnductdil padiage seobrdapd us chimP AC %ABRINn said
wherei.n the size of said first

acco di ng, to, cl ai
95, g drory F@H] I’Féﬁ speicongdngter die so s firss substrateris byer
w:hiﬂ cthe size of said |ast sem conductor die. 12. The
sem conduct or package according to claim1, wherein

sald el ectrical coupling fromsaid first
id first,substrate is by wre

uctor, di,e to s
bonds- 188 SrRiodid Rerkess opRtinRy siewn: i Nherein shd m
elel;tnc% é’étgi WS&I@ iRt sémicBhdichitdit Bdsdid ARt §\§’t5sg'a{e i5 ﬁﬁf
sem con die to said first substrate is AB
ammﬁmm The sem conduct or package according to
claiml1, further conprising direct wire bonding from
t he bond pads of said |ast sem conductor die to the

firBs The séﬁmﬂdu&étf;ﬁbka’ge%cutﬂli@tb c#in"g fldfie? o Pﬁﬂ)i

redi stri bution device. 15. The first sem conduc

direc} weire bonding fiogn Seusmdpads of veids lastssemiennductondis foythe
firsk U‘ £ gﬂd Quﬂgﬁ%{é%thollﬁgm&-g ﬁuﬁ&%ﬂ a?n?r%&%é@a{ﬁtxgg cclel:<v&11 3

accordrng to clarm erel

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 dje 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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sem conductor die is electrically coupled to said
second substrate by a flip chip nethod. 17. The
W@ eovso8nauct or package according to claiml, WET/862005/000067
said last sem conductor die is stacked with an
i nacig v i.de: faci an. i nactive side .of flip chi
seni %:go' n'gl?Jescts %rﬁlcaf“gucgﬁ RAs|REes REIFHINg B <Slrim d W}PSQV\G&‘

sctOnd sQRktratidis Perhica@i0aS/ RO Blowhtx m?éfé%ia&f%guﬁ@ag lég{c%,
wh secaon

package ,according to claim1, erein sai

AR lapipatesalppingey and agypatsfiak thet daplbeoninufactured withl s
' ' Lyl ceramc, lamnate, alum num and

Pgl%iwng{%%dgi:tb{ﬁ%&can be manufactured with a
plurality of conductor traces, 19. The sem conductor

pac@g according to claim1, wherein said second
subs'tr yemg T prckagenaceording faclaima 15 mdierein eaid

j ' : . essed to increase
scbbiffibkiatPlc forba0t s BT omiBRE, FHRGBR R or {RaE TR
andntprossedeabi Gnicrpase C eigidity2 For Thach@I¥hE ORI CLP! cle@sikage
. according to claim1, wherein said second substrate
IECONPERHONPEPCSST| ong its peri phery al | owi ng

i nterconnects to convey electrical signals to and
fromsaid | ast sem conductor die and said first
sub26s dhe ssmicomducton packiags aicdordixgt tes ehiimondudit@in diid.
21.. The seni conductor . package.,gccording to claim1,
sofbd, SRS S ASIGHHS ALAFRoKS BePHent e thes mgtrepCRS oot
cofRydledtivg signdlsqs ahd YohDsdid fast SmiicOhRtor éh;?]d Qaﬁcgfﬁrét”
optimum positions along its periphery such that en
sulyitrate at oy sidp gf $aidlast semicanduptontliieposi ti ons to said
first substrate allow the shortest paths to the
package external pins. 22. The sem conductor package
accor.dThg sticohdicrl packhgs @beoramigdto SRGANH HBSHT &4if

in¢gludes a_plurality of conductive traces having the

secppfl Fhbitate insBides 2 pivsality wf spadustive foses hoeg thegatninals
ol & Lo, poolt o Ry Whfgbal Pikch el FUER "Bl

positions'to sa
bonding ifiem ithet ®rmimah podifions for caid $astcsubstratt atlow thenHogesdr

The sem fqnduqtor package according to claim

pat si:t%(,méggqlgqg%extema pims.

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 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 a
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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plurality of dies are positioned between said first

and | ast sem conductor die, whereby a sem conductor
wale@shed2zseen said first and said | ast sem condpCr/e6G2005/000067

are electrically coupled to said first or second

substrate. - 14 WO 2005/ 086234 PCT/ SG2005/ 000067 24.

The sem conduct or package according to claim 23,

wher 24. Thelsemséanduaidr sakapepdcoodinig tp ddinr23; swirsein e size
ze of said

eater_ than the
of Fad pliiticy o Rles a6 ol el 8, Onereste has dhe igmoh 8icor
ﬁps@ggﬁgpseﬁﬁg&{dq%gd%o claim1l, further conprising a
spacer 1 n the stacking of the sem conductor dies. 26.
The sem conductor package according to claim 1,

wher.gi id. W lity, of
operindbe ool Patlogh pebrRE™S i ; P crrearion
a 06t iRARSstadkiSPbIkhE bérdiboRir@pduct or die. 27. The

sem conduct or package according to claim1l, wherein
said encapsulant is a liquid encapsulant. 28. The

sar 6 Ao ARECRE Talkaes Bt 1S sThif duyovigrerm saia
Wﬁﬁﬂﬁoéﬁ%xﬁ COmpFisSe dﬂﬁﬁﬁb}cwroﬁéﬁﬂg@% 3@ %@t @ﬁbs*n%te

claiml erein sai encapsul ant i s applied
comsiding withghe hend padls of said figss ﬁ?@@nmqrrdlp ackag e
according to claim1, wherein said encapsul ant
conprises a lid toy cover said sem conductor die and
el e2?r Thal scnncnndhbtng packiage Tiveomhing ¢ordhint O wherdimgeid
accardin | ai m wherein all the adhesive |ayers
enEB‘J’ﬁ“]!rﬂ %é ‘f Ei"@)rarecelwng area or to the
respectlve mat chi ng side of the part to attach to the

receiving area. -15
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 to a receiving area or to the respective

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