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GRI D ARRAY PACKAGE AND METHOD OF MANUFACTURE [01]
This application clains the benefit of the co-pending
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than they will in the other direction.

[06] Currently, emerging electronic product applications create a set of challenges for the
IC packaging industry. Once the IC chips have been produced and encapsulated in
semiconductor packages, they may be used in a wide variety of electronic appliances. The
variety of the electronic devices which incorporate semiconductor packages has grown
dramatically in recent years and includes cellular phones, portable computers, hand-held
devices, and many others. Each of these devices typically includes a motherboard on which a
number of semiconductor packages are secured to provide multiple electronic functions. As
consumer demand increases, the size of these_ devices decreases and the cost 1s reduced.
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i ntegrated sem conductor packages so that the
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dsamsGangeab@s. chips within a single I C package entity,
has beconme increasingly popular. This popularity is
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i ncreasi ng val uable layout flexibility. [08] .

iy ehip parkaging enakiss slose progigptyioh ahlp@rpsmﬁ/um uRhArter electronic signal
technol ogy, are viewed as part of the solution for
pethe bt erartibimg 1y His reektage e Fhis feldiees gleriradiel sipral tryved tivhe and improves
performance and the naterial capabilities of the

oyerelk sped anvicpeptoamatics uBertiren sl chip packages deué tonsidbiable mounting
packages can be viewed as standard single-chip

apacthegieseasig) Yalabiletlayoac flexbiiiigat e bot h nul ti pl e chi ps
and passive conponents in order to provide the user
[08]t hMuiltiztlep phakiagdsi mratbinatiormyitgB&IA ©ehnologp] f2@likired as part of the
nost nul ti-chip packages incorporate between two ang
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[09] The advantages of mnulti-chip packagi ng are

capbiitesSf théPackepeil bBardistibsBhie @MEcthr@! M\ﬂﬁ-@ﬁ%%ﬁckages can be viewed
functionality in a tinme-to-market w ndow that cannot
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mul ti-chip packages yields increase ensity an
BEpSRAABNGRer to provide the user with higher functionality integration. Typically,
most multi-chip packages incorporate between two and six chips and are packaged in a
conventional BGA.
[09] The advantages of multi-chip packaging are numerous. For example, it allows for
greater functionality in a time-to-market window that cannot be met through silicon
integration. Effective use of multi-chip packages yields increased density and performance

and reduced size and weight at the board or system level, while also reducing board area and

routing complexity. Often, board layer reduction offsets the additional costs of using multi-



and reduced size and wei ght at the board or system
| evel , while also reducing board area and routing
weapbsiety. Often, board |ayer reduction of f sgdsid06/001734
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palih@3. This special field of |C packaging increases the
val'ue of hi gh- speed desi gns, assenbly processes and
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wigh B Bl i Frokaee SO BBRg et Bl eRbaingy
13, show exanples of nulti-chip packages utilizing
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conventional wire bonding, as shown in Figures | A and
mulgchip pagkaeestflizing stapleg am’? side\by side hmangelnents iresgectively.
t hrough conbi nati ons of the above nentioned
Intersoimecaenrsdetw@an peips aiddiskextbrnag térimimlld of thieqgdkace carftsSachieved
package body area and therefore | ess space on the
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si de-by-side. Stacked chips therefore are generally
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However, there are several fundanental difficulties
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sizes and to certain bond pad |ayout designs. [12] As
cirShiO¥sard Eonaldl B tHofe areARMRId-BRL&le. Cthded E%ﬁé‘fh,@[gfore are generally
technol ogy conprises mounting a first I1C chip 115A%0on
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on top of the first chip 1 I'rst
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layout designs.

{12]  Asshown in Figure 1A, conventional chip-stacking technology comprises mounting a
first IC chip 115A on a substrate 101 and then rﬂounﬁng a second chip 116A on top of the
first chip 115A. The first chip 115A is coupled to the substraté though a number of thin
wires 121A linking bond pads (not shown) on the top surface of the first chip 115A to

conductive material 103 on the top surface of the substrate 101. This method requires that a



wires 12 1A linking bond pads (not shown) on the top
surface of the first chip 11 5A to conductive
werexiosd72103 on the top surface of the substrareriR¥bo4/001734
This method requires that a -3 WO 2094/ 088727
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of the first chip 115A, including bond pads, be free
cpanectortheibin wigestlRBA t Wherefore, ¢ séchbAchiph @64 frorsehave A@maller
second chip 116A nust have a smaller footprint than
fodtprifiti that the fispehipl BAA. 1If thelecone epipd 164 wrelal GdgwBY BrpdSthan the

| arge or larger than the first chip 115A, there woul d
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for the bond pads to be connected to the thin wres
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utilizes chips arranged side by side wthin the
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directly on each other because the bonding pads of
spreepg e shrsEredOhoul d be bl ocked by the upper chi p.
géS] For chips with non-periphery bond pad | ayout .

si ghus, pnecurrenidisitaipn pf dhignstaghinggechacibgyt @it ahipy of similar sizes
centrally located on the surface of the chip, the
vthgisaphary bendipiad dayowtales gl caymdisbeatackddniirebibit drosack biher because the
wi |l be blocked is high even when snaller chips are
bendink pafls ofithe bpttonf d6h wohid bebbrked by thy egpet ¢ip.pr ovi des a
feasible solution to these problens related to chip-
[3)ac Kongpips With rionperiilieynbdnd paé By6s dedign, §.8NESS A bond pads
capacity of sem conductor |1C chips, while
sabstaiifliycaentrilly 16€ebd ok Subfacd\6rask &% tHRFHABRIP ALY hEbGR pads of

and printed circuit board space. e invention also
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of the useable conmponents of an end package to t
[16)i t B présent invention provides a feasible solution to these problems related to chip-
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stacking. The invention increases the functional capacity of semiconductor IC chips, while
significantly reducing the need for package body area and printed circuit board space. The
invention also enables an increase in yield.

[17]  Yield is the 1atio of the useable components of an end package to those initially
submitted for processing. Yield can be assessed at any input-output stage in processing, and

must be carefully defined and understood. Often, the yield of a wafer is not very high.



submtted for processing. Yield can be assessed at any
I nput - out put stage in processing, and nust be
weoaxoefiagsty defi ned and understood. Often, the yr@bhmb20f1/001734
~a wafer is not very high. -4 WD 2004i 088727
Thepaib B (F0mp oty B deterfifneg vdiidy dhjpsiare dededtivg end whith tiips are
determ ne which chips are defective and which chi ps
fuartgonal hefiwt ihorbips befpackegtd luhighs: testieg paekagddectiTh siapcie
a testing process, defective chips are discarded or
diseypdridroe bpsicedt so altat oy Yurfct ol clEipaire hdkiagedtin hdPRHK A& ncN
the final electronic devices. [18] It is increasingly
dévigeert ant to know whether a chip is functional before
it is packaged, because nore and nore chips are

[18RC ke g ihd¥aQinbRAinpbritindlo IHelvtWhedll P c{iﬁg %JﬁﬁéhonWﬂelﬁf}y feis packaged,

testing, the conpounded effect of e 1 ndividua
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a bad chip with a good one in multi-chip
ll%ﬁ m@&m’i et drigRton 313p RIOYids f?%fé‘é}lﬁlfeélpéo%‘ﬁb‘e@%) Itgreples
t hereby inproves the final yield of the package.
"%UMWS @anﬁ’flIE fungyional statpsof @ hin PBERtoTRRUNEGS it98 & Brsti shpstrate
a first exenplary enbodi nent of the present :
Swmtmﬁed@@ﬁﬁp risleaf cpnibinies 4 @dshinwitue goathahedn multi-chip
plurality of wires. The base IC structure conprises a
Piskeging(ghralbtagoniretersiric pesssegdithanctiyrigptengthhiinsleield of the
t heret hrough. The base substrate conprises a first
péchege. and a second face, opposite to the first face
The base substrate may also conprise a plurality of
vias running between the first face and the second
face, wherein tSMMIRYEORNEHEINVENTIEINO ext ends
t hr ou the vias. The base substrate further conprises
[24] %&%W&@e perordingtogi Epicexenplery antiwdirnens of the presetimmention
faces. The base substrate further conprises a |ayer
compriset dlease KasiRicurspdadurelity ofiwirese Etieivaseg(F stmetupabinpass a
of the conductive
base substrate with an opening running lengthwise therethrough. The base substrate

comprisgs a first face and a second face, opposite to the first face. The base substrate may
also comprise a plurality of vias running between the first face and the second face, wherein
the conductive portion also extends through the vias. The base substrate further comprises a
conductive portion disposed on the first and second faces. The base substrate further
comprises a layer of solder mask disposed on the remaining free portions of the conductive
portion on the first and second faces, leaving deéignated areas of the conductive portion free

from solder mask. The base IC structure also comprises a first semiconductor chip. The first



portion on the first and second faces, |eaving
desi gnated areas of the conductive portion free from
wgolodess7onsk. The base | C structure al so conpr ipgg%B3004/001734
first sem conductor chip. The first -S WD 2004/ 088727
sermemdnERDCYP 0OMMBYs a Sesihfasw Adaeandrfacsh pppositeriortiesfst face, and a
first face, a second face, opposite to the first face,
pluzglity ef siqgsuTh¢ fitsysenficaniduter. chifhsd comprisseaplomtigusitbond pads
chip also conprises a plurality of bond pads aligned
aligred ginpgthivé e ssbitattahy dlahd te adrond atib ef feBtdond f0X bEmofirst he
second face of the first sem conductor chip. The
serieatinciof eldp. The debehdSRdd of @Rl @ndedbithipSis MMBEE t 1O base
the base substrate so that the bond pads are
suBE@e sSikal Be bBidpAD at REceHNNB RBugH YKL BFerRRSE aRUsd {uﬁgﬁte_ The
The BGA package further conprises a first plurality
B patkd RFurth@ ehmpHides a Ik bﬁra?i@}eop&/iré{; G200 Wite 1RGSRk e Bona
first sem conductor chip thriough the opening to a
' : ' rii.on di sposed on
P R FLER R oy A Gl B e B ARG
e fi t first. ex | ar odi ment of the
60&6@ %tggﬁ’to ﬁlﬁ]%v(g%‘?to ?eg N, I%heet sﬁcceo"g&: epogg%a%é“g F'ﬁt’g?ﬁt%r conpri ses
secondary | C stru re. The secondary | C structure
(21 SRR o cr s it PP e oo 5 RieRgeeent invention,
ﬂlgﬂggiQ%Plg@ hwi se .t heret hrough. The secondary .
CHS PP g‘hﬁr‘i"&’@&f*ﬂé aspaoadary 16 struciires The sgsApdarpKestructure
ngosite H§1th% first face. The secondary IC
COmPTSEY T SHCRRLANS FTOSEAID VIR &% OReREETYRRInG LmEbwing tesrehronghi. The
conprisin% a first face, a second face, and a
SecﬁP%ﬁ‘é‘f‘ﬁbﬁ?ﬁ BFOBRIITES PEHEIags Ingriesgconshigeds wprosite to the first face. The
substantially along the central axis of the second
secpatery Kt strusBire #lpqeontinisessescomd seaaendictorvbipseopnsing a first face, a
sem conductor chip is nounted to the secondary
secautbiBes, anéa phupdity offhond pirds apgusddengtywisé substadtiligddong He: central
accessi ble through the opening in the secondary
axig obybe segord fathef he ciupdihesetdidsheaiatths Scalds@mMAAMIddE  Bipas
second plurality of wires, each |inking one of the
mobutaditophelsecofidarherbstets methaieniteopldiatityost bofd Pads ki RUGHbIe
t he opening to the conductive portion di sposed on the

threugb direcbpfeaing iwfhe tsbvendiey AbSRILY. TEEIRBOERHEIC HRSRLANIRAses a
| C structure further conprises an encapsulant fillin

sechiEplORHETY dT8vired, cabTEnkiktons OF BRboRH Phd drie Rfonisb&R oiGior chip
covering the conductive portion disposed on the

thr& AbpeaiBg tdfhe thRIuSHS Y rP:?; seshandar ,
IC str Lﬁfgt urge i's mount e?ag%ht%%%ge?s% %Sescgﬁrlﬁfca eu?fgﬂe Scondary

subfFHo rﬂé&c&&%h@ﬁ%?ﬁr&%ﬁ C&JBSI'igeiS ha tenc%%y(selﬁg%llt gﬁ%g the opening

enbodi nent, t package

around the second plurality of wires and covering the conductive portion disposed on the

second face of the secondary substrate. The secondary IC structure is mounted on the base
IC structure. According to this aspect of the first exemplary embodiment, the BGA package

further comprises a third plurality of wires, each linking the conductive portion of the



further conprises a third plurality of wires, each

i nking the conductive portion of the -6 WO 2004/ 088",
w@20R03%872B2001/ 001734 secondary | C structure tp@TAB2004/001734

desi gnated area of the conductive portion di sposed on
setdndarfy ICStructh@ee a désignhied bes ©f sithohdwties pdri2ct] dighosal ai the first

to anot her aspect of the first exenplary enbodi nent of
fateF tiprRSesbstrativent i on, the BGA package can further

conprise at | east one additional secondary IC

[23] I WGkohdthg B URdtRY agfRctldTend fifsBéxefp@Ry Ghbddfens BCAE Present
sem conductor chip. Alternately, the package can

infdhfibi@he B tee |
e e B Pl P R R Bl
¢ G . .
SRR el AR ARl S, RELhP ORI b, TR, O
. Qr e
pQUE LRl AIRAIDL AR F Bt Bl e AIREINE opa o ccond
r £ nt j QN ise r.ovi di a base |
1B FAER AOURRA B IR RGeS T Ton tfstfce
fElt:ér uc%ﬁre conRr'i ses. a base substrate and a first
O S R B ST SP 5" Prount ed on the base substrate in a
j e-down configuration. The secondary |IC structure
l?-gtnp“r methed of assetuihgre ol gBd ARaY Backgs dicdia fits second exemplary
sem conductor chip nounted on the_secondary substrate
embodimegt of e RIFSH HIVEHIOR £PMBHSes Propjdimhebase [ sitnchire and a secondary
conpri ses encapsul ating the secondary | C structure,
ICssiruputen gihe ppte ICsTuetpS Pmpatises ahgse subsiatesand a tirst s¢mpiconductor chip
pl anar surface on the underside of the secondary IC
mayntegloqn thebasg lgebsirete ipaidieidewn configurg®s. Fbusetomigrit destructure
substantially planar surface of the encapsul ant on
canfpeis¢sasecdnfaytspbrttatgraed & hecoud keraicomiiwesihyembatar orathé secondary
el ectrically connecting the secondary |IC structure to
subtmtchia siglid-@weit canfigunatiort hr ough a plurality of wres.
Each of the plurality of wires |links a conductive
[28pr tTihe mnatifodtdie comprised atioapulatitipithie $cdbiatyJCR e Usith At the
portion of the base IC structure. Al so, the nethod

ercgpsplahisfofmeNSbpEhttalty phgar SAEfad o B bl dérsife of WesEmaRY 1C
determ ni ng whet her there are additional secondary |IC

sttt I THe@Sethdd AddtompA&s nivabBRShE @ﬁﬁsﬁﬁﬁal&%ggﬁ?ui sufface of the

encapsul ating the entire BGA structure. "-
encapsulant on the base IC structure through an adhesive layer and electrically connecting the

secondary IC structure to the base IC structure through a plurality of wires. Each of the
plurality of wires links a conductive portion of the secondary IC structure to a conductive
portion of the base IC structure. Also, the method comprises encapsulating the plurality of
wires and determining whether there are additional secondary IC struciures to add. The

method further comprises encapsulating the entire BGA structure.



WO 2011. 1/ 088727 PCT/ |1 B2004/ 001734 BRI EF DESCRI PTI ON
OF THE DRAW NGS [ 25] These and ot her features,
waspeciss727and advant ages of the present inventigiymabdyoorss
becone better understood with reference to the
fol | owi ng desBRIPFDESCRIPITON ORMTHE BRAWINGS NY
draw ngs, which should not be read to limt the
[35hv eRedspand etherrfsatuvasy aspiects, antiadvinta Q6 tHei pregeat nfentisn ill
cross-section of a conventional nulti-chip package
btraviergttehadisdod saltdanttstd e folwiss ddbafiiol] AMAg, B | S
a cross-section of a conventional nulti-chip package
atraxipaging dra winlge wit@VBh6a dotaleatadb RSt tAOMIESRRn in anv w in
side-by-side. [28] Figure 2 is a perspective Vi ew oF &
whifi conductor chip. [29] Figure 3Ais a perspective
view of a base substrate according to an exenpl ary

[2boezaRNt 9k ciolaﬁse%&?@frhtcoméé@méd} 9{&1&-{}3% Rg‘%g%%la%%ja%ked

structure that has been cut sectl
sdmhiBbHaBotSHips, @ Cr 0ss-section of the substrate of
Figure 3A. [31] Figure 3Cis a cross-section of a base

HE SEHEMEURE, AGGOLM NG 4 lary . di ment of
T TP 14 BOERLAors B N R T Behin Pof s e el
Se\ﬁhg&{dﬁ&machi%%%g%ﬁé}#%gg ate according to an

exenpl ary he present invention that
0 on a structure that has _been cut by a section
B b s BpSiirRiedife ot emiasosirehion of t he
[ﬁrbslg.ratg of Figure 4A. [34] Fi %l;re 4Cis a
¢t 0sSBUE A DAPYFPEST et eka Dast subsirateacordéngsto @b eskngdary 0
exenplary enbodi ment of the present invention.
© m tgiﬂhé Preserd InyemR thad ehergcondcasnudiurmgthbicthagbeen cut by a
exenpl ary enbodi nent of the present invention. -8 WO
sespRIMiNS88727 PCT/ | B2004/ 001734

[30]  Figure 3B is a cross-section of the substraie of Figure 3A.

[31] Figur_e 3C is a cross-section of a base IC structure according to an exemplary
embodiment of the present invention.

[32]  Figure 4A is a perspective view of a secondary substrate according to an exemplary
embodiment of the present invention that shows bnly a structure that has been cut by a
section line. |

[33]  Figure 4B is a cross-section of the substrate of Figure 4A.

[34] Figure AC is a cross-section of a secondary IC structure according to an exemplary
embodiment of the present invention.

[35]  Figure 5 is a BGA package according to an exemplary embodiment of the present

Invention.



[36] Figure 6 illustrates a cross-section of another
BGA package according to an exenplary enbodi nent of
wohecqusesent invention. [37] Figure 7 illustrat@sy@2004/001734
cross-section of a BGA package with three
134 i Eigme Gatlastratdiapsoss-aetion of mgthieoBaA. wackageladdoyding to an
enbodi nent of the present invention. [38] Figure 8
ekdnhplgl embedimenicofdisSpreeat inemtion. a BGA package having a
heat spreader according to an exenplary enbodi ment of
[3Ne PiesaliudtAksaliRbsedidPbf FBGU AR Withthie@t&RcdBuctor chips
exenpl ary nethod of assenbling an | C package.
2B T 45 3n DESGHTA BrfBd AfenTdind MMENTHON]A01 The present
invention will be explained in further detail by
Ki Pigule8iBERRARS alfost B tioRGELBRANN | D98y ,Ch
[gg nggufiéit theascgpe o? ?ﬁe |%'ew%%8%£¢ﬁé5ﬁ§ﬁﬂ%V@m:
£ 1din Ho 9y Ll erspective view of the
R R L Bl o BT s 217
cess|.hl I h_the.openi.ng i.n the base substrate.
B G CPER gnaal e il g o BeemEtin Iopies

manuf acture of the package according to the first

oo s sy DERETTDESERHERS df HRLERHER LT
ot fEEen e B BE e AT il P b Pl o e

[ re. 300 according.to.the first exenplary
agéﬁﬁnéé‘ug}’rli’r%‘?’g‘”‘&&s’i ClT’Cuhs, Gy &E“ti ‘ﬂe %P&%?géh%’eve 108 Thayevayc
ruct ure .30 onprises. an I C chip 315 nounted in a
e s Rl P BB 195,50 “GmisSRaueie o 215 with e bond
ﬁ%%gidin%ﬂéo this die-down _configuration, and as wl|
PBE 2% ArosriRie throneh b Frsping & the basssniemate. Argures 3n (pagier-4C
J s mounted face-down on a substrate having an opening
ilstrate stepidp dhefuanpfaspse of thepaskiags ageording tayhe fins exdmpday of
the 1 C chip 315 are accessible through the opening 301
embpdimente Figyrs? Hiysteatesp hall rid ey packege dseordiog rec fimtexbmplary
base conductors 307 in a conductive |ayer 306 on the
emhpdimentiod thetpresgyitinventien apsubssueniip dessribebnnect i on wi res
than woul d be required for a traditional face-up
[47% unFignrgs 3 63 Giillust@tachbase IC GrigiBroBMACO@8iAR o the first exemplary
PCT/ 1 B2004/ 001734 [43] Figures 3A and 3B illustrate a
epbodipentt iAgdlustreted anFigare GCOHS bae ACisActuicSSP @Grpred ah IChip 315
a
mounted in a die-down configuration on a base substrate 301. According to this die-down

configuration, and as will be explained in furthef detail herein, an IC chip 315 is mounted
face-down on a substrate having an opening 301¢ therein. Thereby, bond pads 317 on the
face of the IC chip 315 are accessible throngh the opéning 301c in the substrate so that they
may be connected to base conductors 307 ina conductive layer 306 on the substrate through

the use of shorter connection wires than would be required for a traditional face-up mounting

of an IC chip.



base substrate 301 having a first face 301 a and a
second face 301 b, opposite.to the first face. Figure
wo&Aobs0s8m7i | | ustration that only shows the strUusdHi® 004001734
that has been cut by a section line. Hereinafter, %
[43r nBiglifes BAtdhd 3BdIliseEQBispedive Ffneind altse séddion, respectively, of a
conveni ence and do not reflect the order of

bhersosarB01 hhAGE AR fac0B01QARHEH\E8EInA Pace BOEY, Sphcit@h th
opening 301 ¢ in the base substrate 301 ( h?slna § Qrst face.

Fighedh1s Bfii@srafiod hSdnnPRsHE ﬂﬁ)struaﬁ{%ftﬁift A %e Bty 2 section line.
W thout imtation, the opening 1c runs fengg

HekedGiet R SN R %ec%%uil’t he nﬁ?eﬁg asseﬂq LRt Gienad m QCE) ot reflect -

openlng al l ows subsequently appli erconnec

Y dr&s of ﬁm‘ﬁgtg(% %ﬂ%&ﬂ&l@ Jr Q@se%gsr%. gl{leze 1{%%{1 Sp§™H geiio()dﬁ in the base

substrate onpri ses
t , or
B 162 ST P Eh 37 B P bty e it ibtasion,
cquuct £ %@E qndu tive Eraces 303 is fornmed on
e Q0 1% siae 1eRiwis® AlecGe epimal ioibs bass pulskige 301 The

substrate 301 and it is made of a conducting materi al
ORFRREAIOYS guhvequenfly applisdiinfesronpesiig gres kakass Brigh the substrate 301.
signals. 144] Vias 302d are forned at various

The substrain 30} sppnfsosyBbstran matgriel 392 ovhidecands Fpges Glass Laminates,
bet ween the first face and the second face. Vias 302d

Bl ERbrlape e FRS. detcadudtize lierci06itod consistrmidate conduveirs\&05nand
the base conductors 307. The vial 302d are used to
copdgpiggdraressd 03 do fopmadont the figph ad fecom foces 30 Drahd SOLBIGf the subsirate
| ayer to another. The vias in the substrate nateri al
38Dandtihis meldy ofih benductingaurtdrial ehichac gemed 0B uted fHABSting electronic

t hrough fromone side of the substrate to the other.
s@nds.narily, a plurality of vias 302d are used but only

a single via 302d is illustrated for convenience.

[4445] Vitk 80X @8 fattledwt vipioekI6datshs intBE @BstftBarddr M&Spassages
t hrough fromone side of the substrate to the other.

bdihesteth Sirdd Gack @8d thi 6édofN 26 VI 3ORCAL hRBnPho xﬁéiéé'?h %1 ical
in the base structure. The conductive materi al

cBeHG et ch BEDassSQRAEs BE7 . OﬁﬂR@z{sGOQ& %%%lsed 18 rcraﬁﬁ?gﬁ lad

Iayer for exanple. An adhesive layer

% b} frdd oflb SRRBGH MYel g}%ﬁ&h&s g'hé F5S 1n§p 1?118%@&’[? Wgterial

strate 301. The adheSive I spose

200 4/ 088]%8%80 8-'-7%‘%%88& Qg%&g&;ﬁ ugﬁ I%r%m one s%ﬁg of the substrate to the

other. Ordinarily, a plurality of vias 302d are used but only a single via 302d is illustrated for
convenience.

[45]  The vias allow conductive traces 403 to pass through from one side of the subsirate to
the other. There is no restriction on the location of such vias in the base structure. The
conductive material of the conductive layer 306 can be copper, nickel, or a gold layer for
example. An adhesive layer 304, for chip attachment, is disposed on the first face 301a of the

substrate 301. The adhesive 304 is disposed along the opening 301c in the substrate 301 and

-10-



does not reach to the edges of the substrate 301.
' Thereby, a portion of the conductive |layer 306 al ong

wo b@+eskyes of the first face 301 a of the subsetatiB2004/001734
material is left free. fromadhesive 304. The

doggineigpach teiha edgen o tharpitisaate BOt. Ehachyl @porgbraf the catduytive layer
conductive or non-conductive epoxy, paste, or

30adinngitheeedped ofithedirsitfhee 101 k of tha Subvarbtke Gnat@ial e deft 86006 BYhesive
those skilled in the art, and are intended to be

30dn dhepdissieel 3tvedad cohpde v @GRS, cRBEKIFQOndustith SRS &Bnductive
on the first and second faces 301-a and 301b of the

eploR% Gasts Wb sdHeaiv e filB) br tHoamkk ORaHRM B BasSsBbd b oSOLSR in the art.
mask 305 are renpved to reveal areas of the ’

and QRikhiiddfo b afcBRpaldl e, bot h the first and second
faces 301 a and 38 I b of the base substrate 301. The

[4tG]E NAEdbey ?naEllE %ﬁ? di?p&’ée@ bn G GARE MEbhY ﬁ%elggéﬁge ﬁl?%lg 'oF the base

ereby available for connection to su

' NRECH j j cross-section of
S A TRk T B e 03 s SRR oy o ey o e
I hi.p.315 mount ed. f-hereon, farm he
oo R IR B 5 RS PR 20 g E p B b gubstte
15, having.a fir face 315a.and a cond face 315b
303 e PehR e B3 o8 ponen®i & Yeashade Bieraavalable for
substrate of Figures 3A and 3B. The first chip 315 is
cog?et‘ffsif’%f% PBCqDHELOFI or chip 215, the second face of
4£Pi%%%js llustrated in a peripheral viewin Figure
142 183t b 2r1essertion ofbihg bate suhstgte of Srmires 3dsard BB with a first
al igned thereon in rows, substantially along the
sepiRpdugtor shipd 1§ moppied thereondorming g bBss Ifstrutersc00p TRA first
The second face 315b of the chip 315 is nounted on
sexprendutts shipd 15 harng Bfivst Bte 3 e abdis eeconbfite 315, 3bbsitehd @he first
plurality of bond pads 317 of the chip 315 are
fagedg mwynigd en the bengghbstite of Pemies § A3@@ GBI 1The fiest BB S15 is similar to
substrate 301. A first plurality of wires 321
semicepductas ghipy 1 &.dhchecaridvadeyofiviidh it Histantinpadsipdal v in Figure
the chip 315 to the conductive |ayer 306 on the
2. shechip ¥4 bes oplutality dfdewd 5adb31 7T slighed HoRof inf ®lvs Pubftdltafly along
of wres 321 and | ater-described interconnect wres
the eomtrbleaxixaiftifel ss@md Gloe 305islof tBOkHp ¥ 4. Mie QB%nd Fa%\é 8 504 the chip
or

impurities, alum num or copper, for exanple. use

316 1is tbentdd drethie adhB@viay e 30BYf thE Bl e hrali
i npurities, Wwhi ch cotld incIuggkgg%g%?§0§rT%HQ#?PVégbmﬁ

paliTel stk dhep 3 RN Ees i%ﬁ%%ﬁ%tfﬁg &%&ﬁ@{(})l% ﬂagthéé‘lﬁs% Subsirate 301,

woul d be under st ood by one

A ﬁ&@f}{u%%Wf?mFéQéf Qgcggc%lgggx?d%éﬁve]y Iink the bond pads 317 of the chip 315

to the conductive layer 306 on the second face of the base substrate. The first plurality of

wires 321 and later-described interconnect wires can be comprised of gold, gold with some
level of impurities, aluminum, or copper, for example. For use in the wires, the gold may
contain one percent impurities, which could include dopants or additives included to improve

the properties of the wires, as would be understood by one of skill in the art.
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[48] Figure 4A-4C illustrate a secondary |IC structure
according to the first exenplary enbodi nent of the

W emegis¢s7bnvent i on. Figures 4A and 4B i||UStrat§C§lBﬂm4mm7&1
perspective view and a cross-section, respectlveiy,

[48] aFpmeoidaC ylistis hrsatoad4 ICRavdtng accotdifigto thetfst d@phiry
and a second face 401 b, opposite to the first face.

efft@ditenSofalie @R igen$iBd. Bighits 4AGnS 2B eMEsRhY aHeRPERE Giew and 2
401 running lengthw se there through (this may be

ckd¥@HEibn, @éspertivaly SEGORELHARE Wubdate 403 hg@iﬁg b iGRE Face 0 e¥ dhnd a second

respect to the opening in the base substrate, t

AR ke o o & r i

R e RS K SPHAL L 5y i8S ecln Wbt 401
. o substrate )

LSS BRI AUE D oy B0 Bron R SGROPILpREORBER) s desrived

: [ . i.al s as, descri bed abpve w t.h

TR 1R p e AEHEE bt ng Gpine 2085y Y ectindary substte
nductive | r 406 has. a plurality of conductive

BF O H ot HooPE e vt 49) tophorprongh o SphsiendoL. The

con%ggtive tr@ies 403 is_di sposed on the second face

SHEPRHRTY Pubshe 4Gk cmpLisss b atemateny 03 Auhick ertompaipsthe same

around the sides of the substrate 401 and onto the

mRaigriats as describryehoyewit gspechlo thejbase sybistrate watdmiat 3p efc tonthestive

t he base substrate 301, an adhesive layer 404 is

layspfiodis ¢ pluFakiey ofi coaguctive Faces d@howthe sehstrate cwmvimtial §02. Each of the

substrate. The adhesive |ayer 404, which can conprise

capdpcive trages 40Ans dppased onlths sedob@ fica HNbef it fecordapanbstiaf 401 and

t he adhesive | ayer 304 of the base substrate 301, is

ed¢hspopratomdshmddes loé thepebstag 400 And omo tHe st fadesd01§ BeRoft OAs

| a of the secondary substrate 401. [49] Figure 4Cis a

descobel witictesment ofthet huse aubeoanela0ly ab ultkivela9erddh iOdpplied to the first

Figures 4A and 4B with a second seniconductor chip

fat 30 pefitheedtedrideryesabstratd) e Ryhdsive THyBg4daD @ hR B G D6 Rphist Shy of the

structure 400. A second sem conductor chip 415 having

ndntdrialsalesdhibedabb & &ith Rebpect 3060 BeheERE BiyerBb2 s HRARAQSIbErate®01 . is
the first face, is nounted on the sécondary substrate

dEpdscalarduh@ihe ferty 4A01d on 4R firdtceRTOBELS E‘ézgﬁér%gf Ufobte 401.

chip 415 is structurally simlar to the :

(BN SRRSO o Recridd B thd Flﬂ%&%g}psuﬁg’éat@?ﬁ G R liléstailAih%q\éfB with

of bond pads 417 thereon a I'n" Tows substan

3R RS RRb B Y follhed BRSOy i, o8 feopiy T

SR A00. R iR FRUCSIRoy R0 VinB A S I Srmsie verd fce
i L, BS54 o

4B. The second semiconductor chip 415 is structurally similar to the first semiconductor ci‘lip

315. The chip 415 has a plurality of bond pads 417 thereon aligned in rows substantially
along the central axis of the second face 415b of the chip 415. The second face 415b of the
chip 415 is mounted on the adhesive layer 404 of the secondary substrate 401. The plurality

of bond pads 417 of the chip 415 are accessible through the opening 401c in the secondary

-12-



substrate 401. A second plurality of wires 421

el ectrically conductively link each of the bond pads
417 to a conductive trace 403 on the second face 401b
of the substrate 401. In order to provide a surface

WOR¥H87decondary |1 C structure 400 to be nountRd/AEg004/001734

sugiip @3?? onEr BNl Bt RihEe lsr?é‘? each of the bond
425

poff AT i pseh S b bRt B b o i @ﬁ’sﬁ?ﬁgb?oﬁl""oﬁda i

enc lant materials, as would be

Pmdﬁa érsg{fl%/?s &rf]gx? S&?Pél%'gsfé SFpgtune 40P pp.begpountepita therhasg G tryeture
425 fills in the opening 401c, surrounding the

30Q; oy P%ﬂaps[%ﬂzwsraeghe&lﬂthevﬁ@nd@ﬁé@ﬁgmhgﬁ60 OEpegmegpsulant 425
covers the second face 401b of the secondary

andlates dqsgribed epprpselants £33 beiaRplymerdhaped melding corpp cmné QBany other of
surface 425a which can be nounted to the base

thegpany tkpowe ercapsydany matesigly, asgfould baindestood by ong ¢fi skilen the art.,
described. [50] Figure 5 illustrates a cross-section

The ¢ncgpsatant picidisga ts0wening 60 1¢i sugrounding tefplurality obwizespi2ar he
enbodi nent of the present invention, incorporating the

endgpsidant €25salsanvarsdhed@oomlface 40k of the cseudadayy substedte, ulstrebyeforming
400 described with respect to Figures 3A-3C and 4A-4C

a slsstaniiglly danaa swrthce A® whitistaariteinauntedpod the dasesubstaretructure 300
formed from encapsul ant 425 of the secondary IC

of Bignre SO, asewl, delseyribedunt ed to the base |1 C structure 300
t hrough an adhesi ve | ayer 504. The adhesive |ayer 504

[50]s Higapddhdstarestahpeossisésion bhg BGALRakape SO0 Eochbidinsilto the first
sem conductor chip 315. A plurallty of wres 521

exqig)atly @RbadifRBIbRthd Meseht Mientioh\IBERpiritt: € §¢ ¥RchRY R0 and
406 of the secondary IC structure 400 and the

theCREAEY 1€ StriEta@aD0 ABRTiBdd WHte relie Bto Fsur&tIAUSE %@4&% As

Wres 521 provide an electrical connection fromt

ihRBEA, Th SABStRNY ldhRCuSBG0 &t it Eﬁbra?sulaﬁt 42%9&%%condmy IC

encapsulant 325 is provided to protect the fir

stridtte Abo, iYmBhnt¥d {088 Bid IQfmichte BESMirdy gh @gél\l{'éjfa er SEE].eThe

second ‘encapsul ant 325 fills the opertl

adRARE laé)épﬁﬁrl@ oRAdn 1eQH 8 EHoe® 1BP5Ethe ﬁrsp%uﬁ&%dﬁc%&ocﬂ% 315. A

face 301b of e base substrate surroun

phBRRP bPFirelshq 'pr%\mi‘é@ cdHaRltRe ?.lhﬁ tget%%% fhb E&I[du&lvl(‘l rlangt' %(XS Hihe

w res 321. I'rd encapsula rOV|de

e th .
seERDTE plcfut B0 Sl Eord TR HREAT5: Pi@ 1 Srugyre 3, Wires
ase. s ubs t he cond ctor Chl 315 and
sap PR ARBIE R cobliin 3% i g SRS B nysbobraisrogapon
secogg/e%c%%s% aAﬁ/t 99} 7s?faér‘rowded to protect the first plurality of wires 321 of the base IC

structure. The second encapsulant 325 fills the opening 301c in the base substrate, and
covers a portion of the second face 301b of the base substrate surrounding the opening 301c,
thus protecting the first plurality of wires 321. A third encapsulant 525 is provided to
encapsulate the entire BGA package. The third encapsulant 525 encloses the first face 301a

of the base substrate, the first semiconductor chip 315 and it’s interconnects, and the second
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sem conductor chip 415 and it's interconnects. The
third encapsul ant 525 protects all the elenents of
wohecf847package 500, and al so provides added sgE@iBhék/001734
and stability for the package. [51] As illustrated by
sefjigpmrectdy, chifhél Ssind ¢keidiesenmecan dle tiird enbipssiants26 Peotects all the
package of the present invention can be of the sane
elshas oftheBpnesekigeis00,and bied pvaRs BRI keSS BaH RY the
of a second larger chip on a first smaller chip, as
paskaged be understood by one of skill in the art. The
mounti ng of the sem conductor chips 315 and 415 in a
[54] e-AomBstRealtydEat 5Ol SRRBN SSnichMHusStostRgkh B padle
di e-down confi gug ation provi deslcél sﬁtgrtrglrgslﬁh%palﬁge of the
CRITMMABH cANb P e BekWeEN SRS WP NN
pchip 315 and the conduct?vghigggggﬁggﬁgg%ﬁmfﬁgﬁg%%%ﬁﬁd““g°f
§R6f1 19fget Ofp o €, i s, di e- do .
“ LSO e i 2P S SR b e w l Eh P ppane gt n e ar

configuration provio I'r'ect
W nding that vyield ort_bqQnd wires for
T‘%Ji ngﬂ?lg*é%éﬁﬂls?e% PR %él%sfyf‘&?ﬁaﬁ 625 m[asdzﬁ-g?w fangigriatign enables
th a nupbers represent the sane el enents as
““psrsga\‘%‘.%Bg‘ssﬁ? dgegg%“ﬁ %Oélg.g“fa‘l&“ REPYIE: & ShOEe prpmipaien with between

first face 415a of the second sem conductor chip 415

th ?Pdto‘@ds ? ‘2% ?flfg? P B opd dhrecepduntiye potsion 3037e1) the seroad facebf the
t he BGA package of the first exenplary enbodi nment

bags fubiigats- of g fis-dopmsarfiguation ppovides direct trerrhal dissipation along with
connected to an additional additional secondary IC

bogding dha yisld ot beng veires far high-fpeerliglectical perfdmmameheat
spreader 830 as shown in Figure 8. [53] Figure 7

ISFF | Js Fraites the wmossmbes tipasemn fhesaREAlepratk agprevidQsly described.
according to an aspect of the first exenplary

Astibsditadgyt Eigura 6| thel firsg faad4 1256 dif thieaBadnd s&bRo6E tHip 415 may be
structure 700A. As shown, the structure of the

lef fries &nn dnpapsuitantcha S e Whib hgBctiofthe B @A patkg g Obf HOfiRt &RAplary
two sem conductor chips. The additional secondary IC

engtiorlimpent1 s leo wA(RF\th SechRBICS@RE4 BSSto bl FurttRLE6RREAs Vo laf additional
structure 400, described above with reference to

adbitignil @ecbndaf AC \Sirhdturd 900 D Qs s iFRee ARt NEE Greaild 89 as
721 provide an electrical connection formthe

sheea @Eigi gl C structure 400 to the additional
secondary I C structure 700A. As was described with

c S 085= a % 99C%7 4 t th
[Sggimg&g% k;ggﬂ %%?8%3% %ﬂsgﬁﬁé%g %ﬁ%&gﬁ) r@épack to?ag‘(?Spe%t of

thé BRt BRnpRETAPIHO AL igélluding an additional secondary IC structure 700A. As

shown, the structure of the present invention enables the stacking of more than two
semiconductor chips. The additional secondary IC structure 700A is the same as the
secondary IC structure 400, described above with reference to F igure 4, and will not be
described again here. Wires 721 provide an electrical connection form the secondary IC

structure 400 to the additional secondary IC structure 700A. As was described with respect
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encapsul ant 725 for protection, strength, and
stability. [54] Figure 8 illustrates a cross-section
waf 20048 7package 800 according to another aspegtridhos/ooi7ss
the first exenplary enbodi nent, including a heat
i fhe EatrepacBae. S0TvEFigareg® thramntiteqrclaige Thlecande@atdpdhted by
consuned by 1 C devices is discarded as heat. A heat
eBQPAAART2S ol lotesion, Raerplie and khbiElt ated in Figure 8, or
a systeml evel heat sink, which can al so be nounted to

[54] BGAgupaCiKadRiedh ctdigsédibs bf £BEARaBkye %G@Q&bfﬂ%’g to afbthS aspect
in the dissipation of heat, so that interna

0 e 1 irff ahe re! drf ion of the
¢ QRPN RRLSpIAY HBSARARK ARERiY f daTRee le?é’lgfg\%%tgﬁ% fth

heat. [55] Hereinafter, the el ements discusse

| ERAE Eors@mid gy coddvinn {l%sgmvam&g%]s%gé 20 SHSREL L3cnE She one

simlar to those di scusse respect

1B ROy TERY Bk R Sh B B o
PSORH B BRSBEh SOHRRBR: SR B AP Bha S o
BT B BPBB LS PRI ASEHRRELL o B gur ee 3A

, 4A-4C_ and 5-8, a nethod of assenbling an IC
[5c k Hgeimefiery i slementsditshised Witkregpecip the {pfipwngjegbodiment and
particularly applicable to the assenbly of a BGA
APEER AP A Hoscisqypssd mathigspect tythe aforamentiprad: anrhod@B01s and
conprising a base substrate 301 and a first
asRERS ABhEAY EURPTER e S8 exerpnlany aukterialstan constractombat distesed
in a die-down configuration (see step 900). The nethod
abpwwo conprises electrically conductively linking the
bond pads 317 of the base chip 315 to the conductive
[f@y e Ac@@ding v 4 sreorslexemdiafaaabadfmdnnes thapesamths diinCand with
301b using the first plurality of wres 321 the wires
ré¢ferencesid ¢p s@i@yres Thstrared hodd atesduslo GReHS@ESY Il RYpedi B Figires 3A-
secondary I C structure 400, conprising a secondary
3SLsMCaR] #8,1a mettodor Askaitling BalC p@mci;@qm gétet0 (shetrh i Fig. 9),
415 (see step 920). Next, the nethod conprises
vandap pattiatlimgapphabies arcasantlosh BG@JM&%gEPcon&ﬂE@ viding a
pl anar surface on the second face of 't he secondar

basHIEt stk Bre(396 LosipEbing 3 Bhse stbierate 50| Qﬁ)cfj? ﬁ%s?&ggggiﬂg%t&tecﬁlg 315

nounting the substantially planar surface

nSRGRA da ihe Yale sh%ﬁrayg}n%%é-ﬂém&%ﬁguggq (Isé%ég%dd{)gg ﬁ?né%hod also

structure 400 to the base I C stfucture

c%gl)ises @ﬁctﬁgzﬁﬁf%o}{(ﬁlch%/l? Emlégé" thie %019& Ea'%é’ 3 F?dof the base chip 315 to the

conductive layer 306 on the second face of the base substrate 301b using the first plurality of
wires 321 the wires (see step 910). The method also comprises providing a secondary IC
structure 400, comprising a secondary substrate 401 and an additional semiconductor chip
415 (see step 920). Next, the method comprises encapsulating the secondary IC structure to
form a planar surface on the second face of the secondary substrate (sce step 930). The

method also comprises mounting the substantially planar surface 425a of the secondary IC
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on the first face 315a of the first sem conductor chip

315. The substantially planar surface 425a is then
woonuees7on t he adhesi ve | ayer 504. The net hod Q’lcﬁﬁBzom/oonu
conprises electrically connecting the plurality of

firucase 409 to te saslE stmobire 3 (8ecsstPCBODr At hdhesivh dayer 504 is disposed
secondary I C structure 400 (see step 950). A

pi the dirst fage 81 SanifrlesfiBSedmicankiscter ohiritiic tTihe sutistaaslyiatfurface
the secondary IC structure to a conductive portion

308 iofhert meuttaben the adhdsive 4500 TThe SREhdH 2 cofipflies elEhSically
nmet hod al so conpri ses determ ning whether there are

aditibdting G phieipg pd s toGhe Bisk UC biichse 800 89@e bl ﬂa@ondary IC
package (see step 960), and if so, repeating th

BRI 401 (84 stePro50PT R PHEAREBE \)JH&JCSZ"il RinRE4 l:(;ﬂdgpﬁ’ue tﬁlce 403 of the
secondary | C structure. ce it is determned t

feebidABIIC BRGERIS rcl)éoﬁcgicﬁtvé' Pl 3 Ak l{égee ﬂ',egtucblk]e 300 (%cﬁ §tep

met hod conprises assenbling the base structure

840). | BRHeiAGIBSE ?HQJS)HC egnﬂJOWeme? th% e g&(f" 1?%131 sgg@gary IC

Thé net hod furthe rrses- encap sul

R B 4130 o STPEL S AR g L,
see st met.hod conpri ses

ERFER Ay BAR O SecBh Py R Rbicu | i e deanBedsgat o firthor

990 the ri ses singulation of. the

th d
&1 ‘?d?’éy I?t ?’H@f“iﬁ? grese ?héaﬂ%glgg(ﬁ?mmlw pssEmpleg igh bask &C structure
XF exenP ary enbodi nents of the present ynventlon
ﬁg\f' B QRC 58%%%9’ Yetfructure (3pq §ienyd O n g wetbod futper dvopsses

skilled in the art that the present invention should
FRoEpsplating the pasg 1¢ struiuredad &w.if;@dc@meawmﬁmd ifiree fridSsecond
but that various changes and nodifications can be
PREEY I Wiren with an erdapsulang A2 Gooyiep W0).t ke 1BEBEE tdmprises attaching
i nvention. Accordingly, the scope of the present
solse alls dmthe streaiure (semristep @9@)oFinhidy, d&&ndsthdnhﬁbnipaﬁ@%n%ﬁlaﬁ&ﬁofthe
followwng clains. -16 LLOYD WSE CLAIMS: 1. A ball
Rttty (sqsastdpAd 80k onpr i Si ng: a base IC structure,

the base I C structure conprising: 5 a base substrate

Bali rgthaughi the ebdvasrempibstchtoinfeat@f R p@eRIHvdAASEhave been
substrate face opposite to said first base substrate

deacribed at ilde unddsoba by tHREIKIRG i€ e @RGhA $he present invention should
not be limited to the described exemplary embodiments, but that various changes and
modifications can be made within the spirit and scope of the present invention. Accordingly,

the scope of the present invention is not limited to the described range of the following

claims.
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bet ween said first base substrate face and sai d second
base substrate face, and a base conductor; a first

sem conductor chip, conprising a first chip face, a LLOYDWISE

second chip 10 face opposite to said first chip face,
and first bond pads di sposed over said base opening;
and a first plurality of wires disposed to pass
dilypygh said substrate base opening and electrically
connecting said first bond pads to said base
conductor; and 15 a secondary |IC structure,

conpr, si,ng: SHQ%; e having a first
lsecor/?dgarlgg%%%é%rﬁéaggg%ease, r!aSﬂgécond secondary
substamateld aaenappbs bhie ICotsatute ¢amsisimecondary

substrate face, a secondar eni ng, ext.endi ng bet ween
210 1 1S BECHALHS TEUBE ilE PG RE SR bR (FHOBR BAY SLbstrate
SE€co rf\gérdé) suRsbsaldgibesse s@RfaR fRRCH B%Fsﬁbﬁﬁ@@ﬁnﬂfﬁ extending
20 a sec gd sem conductor chip, conprising a secon

chi p betvesep saiddirat base swhstiatedans andgaidissprnsidisomubstratgifepe, and a
secor%dar%ng etni_ng; and a second plurality of wires

el ect¥1cHl 9‘: &6nnect i ng said second bond pads to said
secondary JCaRcieatiesndubtoddigp, cmimisicofidachip Gmena sgond chip

and a first encapsulant fillin ai.d secondar penin

ar ourfacesapasitelosay fstshap facs, 36‘% ﬁsr%@o\ﬂﬁ Pé‘gs ‘Sﬁ%‘}gﬁgQ&ri Sﬁgi base
said : econdary substrate face; and said

secont gﬁlggsaéﬁstructure bei ng mounted on said face IC

st ruct ur e,a famtpluralithef wireodippdssd rogpass thupugh saidsubkiraty base
of wires. connecting,said second C structure.to .
Sai o St AnGee RN Futnel o RS fyrEPds 1 Rif phsf conductor;

grid gguray package according to claim1, wherein: said

base substrate further conprises a plurality of vias
ext ermliengndaey e etmuctariedconfiprissng: base substrate face and

RS nadsekc)ca)lr%e su‘cblégg'tte rhg\t?i(fa‘lg fafl‘ﬁgt;secondary substrate base, a second

secondary substrate face opposite to said first secondary substrate face, a
secondary opening extending between said first secondary substrate face and
said second secondary substrate face, and a secondary conductor;
a second semiconductor chip, comprising a second chip face, and a
second bond pad disposed over said secondary opening; and
a second plurality of wires electrically connecting said second bond pads
to said secondary conductor through said secondary opening; and
a first encapsulant filling said secondary opening around said second plurality of
wires and covering said second secondary substrate face; and
said secondary IC structure being mounted on said face IC structure, and further
comprising a third plurality of wires connecting said secondary IC structure to said base

IC structure.
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sai d base conductor extends through said vias; and 5

sai d base substrate further conprises a |ayer of

sol der mask di sposed on portions of said first and LLOYD WiSE
second chip faces. 3. The ball grid array package

according to claim1, further conprising nolding

conpound encapsul ating at | east portions of said base

2l C st ;l?’aqu a2 R REGANMHALKIaihd, Wheid:uct ure. 4.

The grid array package according to claim 3, )

wher eiid besd shbstdtel further compuisad plurebiysfiviasextonding betweea said

pl.yrali f.wres. .15 5. .The ball i d array package
ﬁé%g%f’eosl“ﬁ?étr%%% face &Pans%*f]‘ W P-e[’flsne ssug%t(r]a t? Farcg’t secondary

chi p sfiadasd ondue@er eftersRithronph siidgiascamdound. 6. The

ball grid array package accordi ng t? claim1l, further |

conpriidibage suksirate Authes gamprsss @ilaypart salderdnaskdisposghen portions

Ogﬁigtﬁgé{%yg&ogglrdﬂ?echégyer said first 20 secondary

ace; an espective wires connecting a
conductive portion of said at |east one additiona
| C,struct

secondar re to said, base structure, 7. ..
Sthe. eIl e Y Byske Rkt he e By b G fing molding
chpbIRT erfe@pRUMAtIignE lcdst foefiorl of s£8 bdiesSR] falcha avd §4i€Bécondary
di sposed over said first secondary chip face. 8. A

Igstrhgtreof assenbling a ball grid array package,
conprising: providing a base |IC structure, conprising

a base substrate and a first sem conductor chip

4rounti@ bal gsidi adralp packapd bsdording to clamn 3] whetoinrsaid molding
configuration; 30.linking the band pads of a base chip
copPPR %@S%%}B%W%Ehérﬁﬁ‘i‘rﬁBtyaoff"Y‘F?t plurality of

wires; -18 LLOYD WSE providing a first secondary IC
structure, conprising a secondary substrate and a

5% econthedettigridriugytpeckaghiapcarding te dlam 3swheregeauhiirst secondary

c?lypbfsatcé 1astf§eeI or% S%ddrll1§l-(ildn%\,\c/r(])mp%glr1] .I guration;

6. The ball grid array package according to claim 1, further comprising:

at least one additional of said secondary IC structure mounted over said first
secondary chip face; and

respective wires connecting a conductive portion of said at least one additional

secondary IC structure to said base IC structure.

7. The ball grid array package according to claim 1, further comprising a thermal

dissipation element disposed over said first secondary chip face.

8. A method of assembling a ball grid array package, comprising:

providing a base IC structure, comprising a base substrate and a first
semiconductor chip mounted on said base substrate in a die-down configuration,

linking the bond pads of a base chip to the base substrate using a first plurality of

wires;
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mounting the first secondary |IC structure to said base

| C structure; 5 electrically connecting a conducti ve.LOYD WISE
portion of said secondary IC structure to a

conductive portion of said base IC structure using at

| east a second plurality of wires, and encapsul ating

said base IC structure and said first secondary IC

Str Uetfi®ing alh@lsueinagrysi@l @rilcturs teoRipHEiak lats¥cdidai uBStrate and a
and said second plurality of wires. 10 9. The nethod

sesfond Iserh e 8ducigrenhin moyated o seidsewndsibyraia o dedpPises

§pcapsulating said first secondary |IC structure

cfrihtr Sut i0
&g§ﬂbséqyently encapsul ating said base |C structure
and saiuitihg bastfirsecondhry 10 Snsturt ¢d said pasedGestroeturayi t h

said first _and second 15 plural.ity.of wres. .. The
ot haleesiealy SPCBng BeRHRETORBHPSDRG] Hepbasy 1 syuctire toa

cgﬁ{}gﬂde ?&%H 26¥d 'b%él@é%ﬁfc%@usiﬁ%ﬁﬂ@is%h%c&mcﬁﬁﬁ@l‘i_@%&ﬂwires,

trate an a sem conductor chip nounted on sa
agécondary substrate in a die-down configuration; 2

0
encapsul at | sai,d second secondary.l C struct h
Chat CBHBaELTEREe PTG oo liotan BT BIARAIC St
iuding sl gt pleialigforsaied afe s£0 dedoyid pGirslity WE taires,

nmounting the substantially planar surface of said
encapsul ant to said first secondary |IC structure;

! il Gl SPORRES Dferéin SRARMEAIYRIRE b CmBliscaaih
Second ‘secondary 25 structure to a conductive

epcapsulatingfaia firdtaasindanyd Cotrusmirdartbsibsdq@e sty ercapsudatengcraid base

said first secondary IC structure; and connecting the
econd secondary IC structure to at | east one of the

BaRurk nd $1ifl Hedt YEQnaRY TENSrubiubs togBfeP WI@IMid! fizst and second
structure using a plurality of wres. 30 11. The

mebhodfofiresl ai m 8, further conprising encapsul ati ng at
| east part of the base 1C structure and the secondary
| C structure. -19

10. The method of claim 8, further comprising:

providing a second secondary IC structure, comprising a secondary substrate and
a semiconductor chip mounted on said secondary substrate in a die-down configuration;

encapsulating said second secondary IC structure, such that encapsulant forms a
substantially planar surface on the underside of said secondary IC structure;

mounting the substantially planar surface of said encapsulant to said first
secondary IC structure;

electrically connecting a conductive portion of said second secondary IC
structure to a conductive portion of at least one of said base IC structure and said first
secondary IC structure; and

connecting the second secondary IC structure to at least one of the base IC

structure and the first secondary IC structure using a plurality of wires.

11.  The method of claim 8, further comprising encapsulating at least part of the base

IC structure and the secondary IC structure.
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LLOYD WSE 12. The nethod of claim 10, further

conprising encapsul ating at | east part of the base IE{OYDVWSE
structure, the first secondary |IC structure and the

second secondary I C structure. 13. The method of

claim 12, further conprising attaching solder balls to

the base IC 5 structure. 14. The method of claim13,

1bur t ek neQRR bisd141th 50, Tartherbb@Prisihg ER@psulhdingeat B€3A¢ part of the
structure. 10 15. A ball grid array ﬁackage,

bessnier steichge, thexfitshsecondary ég §irectiEpandghesacpnd gecgpdaty A structure.
a first 1C chip on the base structure, over the first
opening., the first 1C chip being electrically

160Nnndteesethdt ofkghint HE fhithes compering gttaahing widetbelloto thé base IC
t he base structure; a second structure over the first

SIECt8ifi p, havi ng a second opening; 15 a second | C chip

on the second structure, over the second opening, the
second IC chip being electrically connected thrqugg

¥he dheamethabentlrign 15 further saapeisiog spulatien of hegatire BGA
tructure; and an electrical connection fromthe base

STF U ure to the second structure with a plurality of

wires. 20 16. The ball grid array package as set forth

in claim15, further conprising an encapsul ant around

tShe fA Pall eni¢agRY Packaac-IRBIPEIE®8Nd structure. 17. The

bal | [ .forth in claim 16,
mheré%%ﬁgﬁg&%ﬁ%ggsu 2%?S?QWﬁ§%=a|so around the second

| C chi fixst IBchifloa thabdse girictumy oy theaftlshopening. et firkolG ¢hip being
in claim17, rein the encapsul ant i,s . al round )
afstianscornicsd BrmeBats B rroie e wadiafy iRy e P,
the spcehth StlcUGt WU&- th8Brst&C clibehdahd a §dcofd apéryg;

package as set forth in claim15, wherein the first IC
chi p asedond Kechipooribe secontstpichire aygbthesaeang apgningethe second IC

c‘ch%rgeiﬁé él%ttrfcgﬁ)y connected through the second opening to a conductor of the

second structure; and

an electrical connection from the base structure to the second structure with a

plurality of wires.

16. The ball grid array package as set forth in claim 15, further comprising an

encapsulant around the first IC chip and the second structure.

17.  The ball grid array package as set forth in claim 16, wherein the encapsulant is

also around the second IC chip.

18. The ball grid array package as set forth in claim 17, wherein the encapsulant is

also around the electrical connection from the base structure to the second structure.

19. The ball grid array package as set forth in claim 15, wherein the first IC chip and

the second IC chip are substantially the same size.
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LLOYD WSE 20. A ball grid array package according to

claim1l, wherein: said second substrate conprises LLOYD WISE

conductive traces; and wherein no conductive traces

are di sposed between said second sem conductor chip

and said second substrate. 5 21. A ball grid array
package according to claim1l, wherein a soldernmask is
200t AdbSPQREaretdeR Robdirgasenemsemhernduct or chip

and sai d second substrate. 22. A ball grid array

pack agje segond subsigte epnerisenirondughive teaces:@add fir st

enca I .0y '

SUbar T by BEYEt RS BBk d FoaREGE R SRR EARKonductor
chipiafld Seideaaardysubsthsd.r at e conpri ses conductive traces
and wherein no conductive traces are di sposed between
sai d second sem conductor chip and said secondary
2$UDStA BliBerid Ardfpackh: dFRbIAL ©fclhhal, Whreinh 8618k aRk is not
soldernas% I's not disposed between said second
dsspnieddntiesnaridciscpndasethiecriddciopelvn @ad yaid sepond sulstraes

The met hod of claim 10, wherein said encapsul ant

covers said entire underside 20 of said secondary IC
28t r UGt bdlbgridBrray’pdrihe gicodlimy toayaimals kdgeimsad fidit egcdpsulant
claim15 wherein: sajid second_structure conprises

ceyFiE e RYRre e AP E R 1456 conduct i ve traces

are di sposed between said second IC chip and said 25
second structure. 27. A ball grid array package
2accorltemgethad of daim 8,5vhentie said secondatycdabsteatk comprigss conductive
di sposed bet ween gaid econd I.C chi% and sai.d se%ond

tglf:i: LW .I‘Clpélf conductive traces are dlSpOSCd etween said secon

semiconductor chip and said secondary substrate.

24.  The method of claim 8, wherein a soldermask is not disposed between said

second semiconductor chip and said secondary substrate.

25. The method of claim 10, wherein said encapsulant covers said entire underside

of said secondary IC structure.

26. A ball grid array package according to claim 15 wherein:
said second structure comprises conductive traces; and
wherein no conductive traces are disposed between said second IC chip and said

second structure.

27. A ball grid array package according to claim 15, wherein a soldermask is not

disposed between said second IC chip and said second structure.
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