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« With the increase in memory needed by software, the trend in state-of-the-art
microprocessors is toward higher performance, high-density memory modules, such as single
in-line memory modules (SIMMs) or dual in-line memory modules (DIMMSs), which are
circuit cards with memory chips attached. Having higher capacity memory chip units or
packing more memory chip units on 2 memory module is one way to increase memory
density on a modulie.

Conventional methods of mounting multiple die units on a module is through stacking
the die units or attaching a daughter board to the main module board. However, a profusion
of small electronic products such as pages and cellular telephones demand small product size
and low profile products. The demand by consumers for miniature electronic devices has
increased the need for powerful yet compact, ultra-thin semiconductor devices.

Based on these and other needs and deficiencies, an improved die package for

achieving a high density memory module would be desirable.

SUMMARY OF THE INVENTION
The present invention provides a wafer level semiconductor die package, a
semiconductor wafer comprising one or more wafer level packages, an electronic system
comprising an integrated circuit module that includes one or more of the wafer level
packages, a memory module comprising a printed circuit board and an integrated circuit

module that includes at least one of the wafer level packages, and methods of fabricating the
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bond pad of the dies to either a ball pad or to the bond pad of another die which bond pad is
connected by a trace to a ball pad.
In another embodiment, the die package comprises an integrated wafer level package,
20  comprising a support substrate, typically a semiconductor wafer, comprising at least three
semiconductor dies, each die comprising a plurality of bond pads; an insulating film disposed
over the dies with openings exposing the bond pads of the dies; a plurality of traces and ball
pads disposed on the insulating film; a bond pad of each of a first die and second die
interconnected by a trace, and one of said bond pads of the first and second dies connected by
25  atrace to a ball pad; an insulating layer disposed over the traces; and a plurality of traces
disposed on the insulating layer, including a trace connecting a bond pad of either the first
dic or the second die to a bond pad of a third die.

In yet another embodiment, the die package comprises an integrated wafer level

package, comprising a semiconductor wafer or other support substrate comprising three or
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sem conduct asmbisfBdnts, ke waed @tifprises one or more wafer level packages according to the
invention.
In another aspect, the invention provides an electronic system comprising an

integrated circuit module comprising at least one wafer level package according to the
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layer can be applied over the redistribution layer and openings formed to the bond pads and
25  ball pads, and a second redistribution comprising a plurality of traces can be formed over the
insulating layer, including a trace interconnecting a bond pad of either the first die or the
second die to a bond pad of a third die.
In yet another embodiment of a method of fabricating a die package on a wafer level,

the method comprises forming a first redistribution layer over a plurality of dies disposed on
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The configuration of the RDL with traces connecting bond pads of two or more dies

i
together and routing the connection to a single ball pad also eliminates the need for a separate
pin or ball contact for each individual bond pad, resulting in a lower pin count compared to

15  other memory module chip units. The package also is easier to lay out on a DIMM board or

or other memory module since part of the routing is done on a wafer level.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention are described below with reference to the

20  following accompanying drawings, which are for illustrative purposes only. Throughout the
following views, the reference numerals will be used in the drawings, and the same reference
numerals will be used throughout the several views and in the description to indicate same or
like parts.

FIG. 1 is a plan view of a substrate containing wafer level packages according to the

25  invention.

FIG. 2 is a perspective view of an embodiment of a wafer level package according to
the invention, showing an insulating layer partially cut away to expose a redistribution layer.
FIG. 3 is a plan view of the wafer level package of FIG. 2, without an insulating

layer.
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| ayer, shownbeisl pals B@btddahlovelCeientipih tht Srsalaithg FFn.over the RDL of the
package depicted in FIG 3, and openings are fornmed to the bond pads

and bal I 1pads.  FIG.Bjiga crpgs-pestianad vigwst dhecnackaegiof FEG I8 tekiea wlong ding B-8.
v v of the Vel crpke el bR B oo AR TR L s
second 25r edarsembddirhendof & mpdi-layeRL RDLs f abri cated on the insulating
layer, shown as pl*alrd ilalisl b4 pl%%ie@vm&%'pmcessing step in the fabrication of the wafer level
package of FIG. 2, in which an insulating layer, shown as partially cut away, is applied over
15  the RDL layer, and ball contacts are mounted on the ball pads.
FIG. 11 is a cross-sectional view of the package of FIG. 10, taken along line 11-11.
FIGS. 12-17 illustrate sequential processing steps in the fabrication of another
“embodiment of a wafer Jevel package according to the invention.
FI1G.12 is a plan view of a processing step in which an insulating layer, shown as
20  partially cut away, is applied over the RDL of the package depicted in FIG. 3, and openings
are formed to the bond pads and ball pads.
FIG. 13 is a cross-sectional, side elevational view of the wafer level package of
FIG. 12, taken along line 13-13.
FIG. 14 is a plan view of a subsequent processing step in which a second
25  redistribution layer (RDL) is fabricated on the insulating layer, shown as partially cut away.
FIG. 15 is a cross-sectional, side elevational view of the wafer level package of
FIG. 14, taken along line 15-15.



FITG 15 Ts a cross-sectional, side elevational view of the wafer

| evel package of FIG 14, taken along |line 15-15. FIG 16 is a

pl an vi ew of a subsequent processing step in which an insul ating

| ayer is applied over the second RDL of the package depicted in FIG

14, with ball contacts nounted on the ball pads of the dies.

FIG 17 is a cros¥Fi6ets isandin viewdéa edevqichipradessihgstepin wiieh svaiheulating layer is

| evel package aof 5FI 16, n ong, ling 17-17 E 18 is a

pl an vi ew of aﬁﬂ%?@ﬁé’?%ﬁﬁ?fﬂpm ‘?f]ﬂ‘%pﬂ%ﬁ?%rdgpé@glm Bﬁ‘éﬁa“gg‘t&{gﬁ‘%t‘:@?‘t?‘@s fpgunted
the inventionpy, ghapai@adsoseanrd redistribution |ayer disposed on a
partially cut-avva}éli nsul ating | ayer overlying a first distribution

| ayer. Gsl7 isacagssispitignely sideclsvaiigasviey ofthowakes lavel packags of

in the fagri Ei P tﬂen%%%hﬁ% lé}_qf,enbodi ment of a wafer |evel package
according"to thé i’nventi on. FIG 19 is a plan view of a

processi ng step i FIGhi&h agplaredew bf anntlter embbdiyent ¢flABLferi 1evel paakegk dcoording to
connect bond pads of the.dies of the package. .. FIG 20.is .a X X
r 0oe. sect i ol ey BVIEA FodrTERAH 1S disarer op Epaitalh Bty jpulating
FIG 19, tak%eab@@gjdgimsg(gstagmi&ﬁ@eg 21 is a plan view of a
subsequent processigg step in which an insulating |la shown as

S

partially cut awa¥IGhs!appillustntesegpentisbpetssivg steheing efr@hij%ﬁti@é of enagepr

L TR

| evel package of FIG 12ika flakdew af @ poctdsing si2p-12 Rhich a redistribution layer (RDL) is
[ formed to connect bond pads of the dies of the package.

| FIG. 20 is a cross-sectional, side elevational view of the wafer level package of
FIG. 19, taken along line 20-20.

15 FIG. 21 is a plan view of a subsequent processing step in which an insulating layer,
shown as partially cut away, is applied over the RDL of the package depicted in FIG. 19, and
openings are formed to the bond pads of the dies.

FIG. 22 is a cross-sectional, side elevational view of the wafer level package of
FIG. 21, taken along line 22-22.

20 FIG. 23 is a plan view of a subsequent processing step in which a second

redistribution layer (RDL) is fabricated on the insulating layer, shown as partially cut away.
FIG. 24 is a cross-sectional, side elevational view of the wafer level package of

FIG. 23, taken along line 24-24.
FIG. 25 is a partial view of the package of FIG. 23, showing a schematic depiction of

25  trace connections of bond pads of the dies, with traces of the first RDL shown as broken
lines.

FIG. 26 is a plan view of a subsequent processing step in which an insulating layer is

applied over the second RDL of the package depicted in FIG. 24, with ball contacts mounted
on the ball pads of the dies.
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“of” @ subsequent processing step in which a

second redistribution layer (RDL) is fabricated on the insulating

| ayer, shown as partially cut away. FIG 24 is a cross-sectional,
side el evational view of the wafer |evel package of FIG 23, taken
along line 24-24. FIG 25 is a partial view of the package

of FIG 23,
bond pads of the dies, with traces

i nes.

showi RgGRPRRRIRLIsCeRR] %Elé ﬂ&a?Enﬁ@wW &%Pﬁ:%l Qgﬁag%f

hown as Br
IEIG,ZQ,GakesathglllacﬂWéw of a subsequent processi ng step in
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package depi cted
pads of the dh®6diment of a waftd 16vel dckiage &cbrdifIo SRGhVaah., Side

el evati onal
line 27-27.

view of the wafer || evel package of FIG 26, taken al gng

FEG @38 is aglaggyigy Pfj%?ﬁ"é?sémé &g &nvhigh a firgs é‘?é’é%ﬁ“ﬁ@l%tl@i% (RDL)

in the fabri ??fohﬁéﬂﬂoﬁﬁb@”iﬂ?ﬁﬁ&?&ﬂh%@éoﬂfmga &£r |evel package
n

according to the invention

G 28 1s a ew of a processing

step in which a fFI@I29rled|cmss~smwaimd€8@@fatl()m@ew of theowafedlevel package of

bond pads of
Cross-sectio

ﬁi&e k%%noﬁgégﬁeg%gﬁagﬁéM/of thglggfgg :ngl package of

FIG 28, taken al 81q. 30 8@ pRA28 of a subsequertipceshihg stepdn Whi’dh d/ﬁ@t/\ingﬁatihg
subsequent processing step_in which a first insulating 10

| a
shown as 1Bar tavar. shovaias P&%@}ly cpiavgypisiappiiegd\aer the Brst R ofity pas aaerﬁ@plcted in
package depi gygdag, @nfb&n@mﬁeﬁnmsmé}ﬂém%ﬁﬁechﬁé fEdsto the

|nterconnect|ng traces. IS a cross-sectional, side

el evati onal
line 31-31.
15
20
25

vi ew BIGi}as wafoe$~8¢cavml qnct&ﬁkta@eonﬂ viewaf ﬂ&()vaftxdk’eai patkapejof
FIG. 30, taken along line 31-31.

FIG. 32 is a plan view of a subsequent processing step in which a second insulating
layer, shown as partially cut away, is applied over the first insulating layer of the package
depicted in FIG. 30, with openings formed to the interconnecting traces, and a second
redistribution layer (RDL) is fabricated on the second insulating layer to provide via
interconnects to the interconnecting traces within the openings, and ball pads and traces
connecting the via interconnects to the ball pads.

FIG. 33 is a cross-sectional, side elevational view of the wafer level package of
FIG. 32, taken along line 33-33.

FIG. 34 is a cross-sectional, side elevational view of the wafer level package of
FIG. 32, taken along line 34-34.

FIG. 35 is a plan view of a subsequent processing step in which an insulating layer,
shown as partially cut away, is applied over the second RDL of the package depicted in
FIG. 32, with openings formed to the ball pads, and ball contacts mounted on the ball pads of
the dies.

FIG. 36 is a cross-sectional, side elevational view of the wafer level package of

FIG. 35, taken along line 36-36.



FIG 32 1Ts a pran view of a subsequent processing step in which a
second insul ating 15l ayer, shown as partially cut away, is applied
over the first insulating |ayer of the package depicted in FIG 30,
with openings forned to the interconnecting toraces, and a second
redistribution layer (RDL) is fabricated on the second insulating

| ayer to provide FI@.3Tikabiekdegtan dla mbRotythedulonoapbdiatif & paedisy of wafer
within the openj ngs and ball pads and traces connecting the via

i nt er connect £VelPackegehal | pads. 20FIG 33 is a cross-sectional, side
el evational view of the wafer |evel package of FIG 32, taken along

i ne 33-33. Fl G 34 |s a cross sect | onal si de el evat I onal view
of the wafer d SE z ERRE BODIVIEIN]

35 is a plan vie |

> ubati n% ayer V“rg{_m%ﬁﬁ}éﬁ%%ﬁﬁ B Q&;ﬂﬁ%@&%ﬁa{]? vﬁmtgmﬁgfe%egcm q?i ings for the
second RDL opuipbe qfamksﬁgﬁngj@plbddirﬂdits onl¥kfd n@ Zor mur;bdsesxﬁfemmnggthfe@dehe

to the ball pads, find bal | cont act? nmount ed. on t he bal | pa s.of . the
di es. Fhignresdlusate propesig stept fop st 10 felimifating initqngRelPr dAvisRs Braceepdance

wafer |evel KROe Rt fik&AtioRD 1t sh&HER Al altpit e RO tebb Gte onl
37 is a bl ocaﬁﬁl agrgm of a 1r?\s\rmrsy nmod ﬁ g W?:%jr por at i ngpf';t)cgssﬁl étgle:ﬁtyec?fnyal
waf er | evel pertiengEthe eDEEAMUIEBIMEZORISRTI ON OF THE PREFERRED

EVBODI I\/Ell\ﬂ'

In the current application, the terms "semiconductive wafer fragment” or "wafer
fragment” or "wafer" will be understood to mean any construction comprising semiconductor
material, including but not limited to bulk semiconductive materials such as a semiconductor
wafer (either alone or in assemblies comprising other materials thereon), and semiconductive
material layers (either alone or in assemblies comprising other materials). The term
15  "substrate" refers to any supporting structure including, but not limited to, the

semiconductive wafer fragments or wafers described above.

The present invention provides a semiconductor die package comprising two or more
dies that can be fabricated at the wafer level, that is, an entire wafer of active device dies can
be processed according to the invention to form one or more die packages, and burn-in and

20  testing of the one or more packages can be performed before the wafer is separated into
individual packages. It is also contemplated that packages can be defined as comprising,
multiple, unseparated packages containing two or more dies, or whole or partial wafers.

Referring to FIGS. 1-4, a first embodiment of an integrated wafer level package 10
according to the invention is depicted. The wafer level package 10 comprises two or more

25  semiconductor dies. For illustrative purposes, each package 10 includes four dies 12a-12d
(delineated by the dashed lines), which is merely exemplary.

The dies are fabricated on a surface of a substrate 14, typically a semiconductor

wafer, through etching, deposition, or other well known techniques, and contain integrated

circuitry comprising active devices to perform a specific memory function. A dynamic

10



5The—tmvernttomwtT e descri bed generally with reference to the
drawi ngs for the purpose of illustrating enbodi nents only and not for
purposes of limting the same. The figures illustrate processing
steps for use in fabricating sem conductor devices in accordance with
the present invention. It should be readily apparent that the

rocessing s i D i cati
Br ocess. %OI Inag? e%g%rs f@h‘%ﬁo p%‘?{“{‘ isEke Bla@@fsﬁé% ﬁﬁ?ﬁ%ﬁd@d qu%gi:tj%tﬁ'tlht\)}égh other

I cat1on, the t em con

waf er fragmecitcuite for'anpfigctién, agrhesiptomssotaednere pavkagkd e ordimiptoghwiodertion.
e oY NSl SRR R B T e 2
sem conduct oguriyeé €8 of @k tikken2al D@clades AsefesSsiHdhd Fﬁds@@@l’)tﬂ &1 dlgetedaer
mat _eri al s thereon), _anq .sem conductive, material |ayers (either alone
or in asserbfREUHEHORVEIEC BieesAcheli s egriginedridie gach stk Mmihe-
refers Lo anyuSuRanbinpte, ebdfd B 2000bdda R pAm b MohEihdigy the

sem conducti ve waf er agments or wafers c?escrl bed above. Ne
present i nveamtingemgntounicddsoldhsdins, eltmaivgb other béns nad ekangemeoinsan b¢ wigizedwoA

or nore dies_that.can.be, f.abyj.cate L e f | evel , .that. is..an

ont] e vat or BTV daiay e L RaS) i B b St b G Bp 18 ater 14
i nvention t otofpassivaihe attiveBuadel of AT EAGEIo scaltie Qevitd Snfitlesd tHeafiési figh

of the one or nore packages can he perfornmed before the wafer is

separ at elf | ntFAMHBRNANANA MPRERLFESS 2 peralch Prgtectior ete rireaings farmae in the
packages can0. iRl fifsigd bR kklDthe UL DPDG pdiBSERRURALED Packages

containing two or nore , ol e or partial wafers.

Referring to Fl G heiwafer lavel package hbButhemsineludds agedistribetipndayed (RBEp24 formed
level packagg 1%0 inas%féﬁﬁ dhfﬁg2%..o’fﬁe%trﬁel"ﬂr§%c%g efc?trigéj I%E’lglsid 'v-ert‘.]rgc Wag?ﬁat connect
| evel packagé1 ﬁcorrpr ses"Two or nore Sef coRayctor éﬁes. For

i [ ustrati vethpbogbsss 20820h0f1BE diag bhll padc2ifde sitdeching edfeain] Balbeohfdts 30 such
(del i neat ed by the (ilashed lines), which is nmerely exenplary. The

di es are!¥ abtieKEEbrSn a surface of a substrate 14, typically a

sem conduct or V‘afﬂcor&iﬁg RUBNinetRRdhNde Kﬂﬁpﬁlﬁéﬂtﬁ@ﬂafeﬂeyﬁtpla@{afg&@b hls& BeWRes
techni ques, and contain integrated circuitry conprising active

devi ces to peackoihihat isiseconnect thedend pads oiéwe evmors off fheadigsowithin the wafer level

package. For example, as illustrated in FIG. 3, in the embodiment of the wafer ieve]
package 10, the traces 32 of the RDL are formed to interconnect the bond pads 20a of a first
~ 20  die 12a to the bond pads 20b of a second die 12b, and the bond pads 20c of a third die 12¢ to
the bond pads 20d of a fourth die 12d. Referring to FIG. 5, in another embodiment of a
wafer level package 10' according to the invention, the traces 32' of the RDL 24’ are
patterned to interconnect the bond pads 202’ of a first die 12a’ with the bond pads 20¢' of a
third die 12¢', and the bond pads 20b' of a second die 12b’ with the bond pads 20d’ of a fourth
25 die 12d'. The illustrated trace interconnections are merely exemplary, and other
configurations of the trace interconnections 32 can be utilized to interconnect the bond pads
of the dies to each other and to the ball pads within the wafer level package.
Each bond pad of a die within the wafer level package is connected to a ball pad 28
either directly through a trace 26, or indirectly through the interconnecting trace 32 leading to

11



random acCcess nenory circuit is exenplary of such an integrated
circuit, although other circuits for any function, such as
processors, can be packaged according to the invention. Scribe |lines
16 are typically provided between the wafer |evel packages.10. The
active surface 18 of the dies 12a-12d includes a series of bond pads

20a-20d in elrﬁ%ﬁh g@d oéﬁggqszag{n%%é, Which 5 theh b@,ﬂee&@aﬁaigﬁqh&ﬁ%%ﬁ the

contained within each die I'n the 1llustrated exanple,

bond pads 20halPpal 28 & or examplé, mefarringde F&6n, itre ond padj29hu oif digl 12b is directly
arrangenment on each o i al t hou t he [ an nt s 4
can be uth i Seweasd stbe baEefttn A e 2 B PR b TR e
been forned 0¥£5k alsb@omietfed &ethekahdBallwddeas(H)4ndiecpadsivghtie: infeeconnédting
surface of the dies and to@gﬁzal_tge devi ce. st tu%ﬁ-s_ f the dies

from 10 cont ATt andihedrse Abieadinedron| bagflaad;iﬁ%& 3!5 tection

layer. Openings fRLfRdimdwibe1cIsu Iﬁbéeagnérgtlamsqims%tew Ih GRELAERBRASE a

t he bond 20a-20d pads of the dies. he wafer | evel package 10

further incl odtwddorfennisg tiehvaferdavel ayakagg HDb)FIg 2§ whigh doropriseh éour

i nsulating fi] 2.~4he RDL.24.includ ctrd cal.ly cond iye

{races 26 1 hEIES Sekid ThenemisgRiieRE i 3a Tad i oot a BB vatere

28 for attachihegsubsité Malthrbagh etclond, depsitida, Gutler bl knowh eehnigads if the art, and
Accor di n?th o the invention, ackage 10

. : t he, RDL 24 of tqf;lg fer Iavel_ ﬁ) _
al so i ncldetespectively inppudetbgpd piseledfiredbe band radelapd yRiFally\igmprise @
more of the gélﬁl%ctWetrgétﬂotr %hmﬁﬁ,rbsdcﬁ\égmumgﬁmﬁ@ﬁ ABNARRInGim, A8ngsten,

illTustrated in FIG 3, in the enbodi nent of the wafer I|'evel package
10, the tractsnBen-tingstéreal DL tantalund, platiaumt eoppen et iebacterotmati silisaded fqs g¥emple,

20a of a first,20 di Ob of a second die 12b,

and the bonda’bda?:fge%ﬁt%c%fﬂgaﬁﬁcﬁﬁogl?%qigig&‘[?tcr?z't he bond pads 20d of a
fourth die 12d. Rafeks stivgvd ia FIGGS, &, insulatimg ditlh el cembofbrmedova thesuwiateof the
| evel package .10' accordi.ng to the inyvention, the traces, 32' of.

ROL 24 al2 pRHtSBRAdA ¢ PﬁSflﬁ%@#@@ﬁﬁ&%ﬁur%ﬁfe?'}dgﬁﬁ{%aa@%m Yy, el by

die 12a" wi t ByilillindRR R 8RE o RPEla SHcod didXidetr dili@or Aifride 1@d of HEorABiAStion of the
pads 20b' of a second die 12b' with the bond pads 20d' of a fourth

25di e 12d. Thwo.j Thelissulating dilm2dcan plse be Esmad ef 2 dislsctae amajgsiabsyeh as polyimide or
| , i- . ; | .c e
exenplary. aRfhplN6h-oSRRMMIAALS Ho @H%g%@?e&?lg{nﬁ%@ﬁ&%%@ﬁid gelBbitén

. t .
can be utilized to Interconnect t on 3 dies to eac
ot her and t o(B@B), bah kpipaniglavd (SKIG) shéheasybephobibicai¢ glpssdRaGH borosilicateEhash

oons aC,S1 B e Pl B GRIRRES nSARBEASHH, T,

t he i nt er conpRedial@ntbe apliedAisin@ @Ghvegtidal methods including deposition techniques, spin
coating, spraying, flow coating, brush coating, among other application techniques. The

{ insulating film 22 can be masked and etched by conventional methods to form openings 34
that align with and expose the bond pads 20a-20d of the dies 12a-12d.
25 As illustrated in FIGS. 3-4, a redistribution layer (RDL) 24 is formed on the
insulating film 22, which includes traces 26, ball pads 28, and interconnecting traces 32.
The present invention utilizes a conductive redistribution wafer level package

technology on two or more chips whereby, instead of the redistribution traces confined to a

single chip (unit), the routing traces are extended to one or more adjacent chips (units) with
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t he-bond—pat—ot—tte-adiorning die, which is then connected through
the trace 26 to the ball pad 28. For exanple, referring to FIG 6,
the bond pad 20bl of die 12b is directly connected to the ball pad
28(b) via the trace 26. As further shown, the bond pad 20a3 of die
12a is also connected to the sane ball pad 28(b) indirectly through
the intercongectin [ A ' . d
pad 2001 of O i tehd 36 BAnRRE LodEaty. A58 e A0 e At f
i s illustr atigtricanen teabosibreatiés withia a prikagdintesset dremhengory hapaviag ef the die

| evel package 10 of K FIG 2, i ch.conprises four dies 12a-12d. .The
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ot her subst r ghgidf thddomighedaingd istibubee TaRichpRRy ca beixRpde Il dddiiogan
techniques inthée art, and 10 respectively include bond pads 20a-20d.

The bond padsulgiple-wds, foypiagmie. jous gpiss Fight dnisinieraunits, ardsapn.of hewresent
al I oy such al%v@ltfdm %suﬁ% Wﬁ%ﬂeli ¥he ch atcﬁff]bflﬂiné :Rgcf\t]rﬁp?r die package as a
titaniumtungsten alloy, tantalum platinum~ copper, or re rac?orf;

met al sili cidsfer dcale (Exalyphekaga ftrther smkeaddrdse alatayand omme camrb] buses bresven

die circuitry. al so,shown in FIG 8, an insulating film 22 can he
for med over BHETEIRRAGIr DHEOT eVt e reds DE gUpaLTt P ULy o
surface of teifiRsed pRkbEOMRedubed d¥enfdd to bMPle @Rl dnytsbY oxi di zing or
nitriding to forma silicon dioxide or silicon nitride |ayer or a
conbi nat1®n of t HehetRdBL 24 mpidaly gpmpiisey ahighty pdedive mesd opmemhal yFuel as

ol astomer . SRSt AR S, T Bl DRl AREERBR hickR, The

or .a, slpl n orRDLad saf Bﬁa)rmsdmiingmcphmsﬁhﬁmiﬁb in_ct}aqt art glchsals ckdrB63! vapor defnosition

UM s KNG eI R R

convent i onal (pwey) fmﬂf&eﬁﬂg:&,mia%@aﬂﬁﬂ,wchbﬂaﬁﬁggetaames@@;aﬁsg,i stencilia, 4¥@ screen

spraying, flow coating, brush coating, anong other application

techni quiss. privéingfeueemplyy Thea kb4 camcasprisedricrampls. o fehaer efyeopper,

the bond padiiBpanon hy SHEIas, fateaids i @ il BeBgthTHIRGg of

3-4, a redi sttacedand tetl gadyer (RDL) 24 is fornmed on the insulating film

t2r2:31 C\ggl gg ! ncl Udeﬁletﬂ:ﬁf & 25560? col?n%)lnjse B %’J?tip%g mef%plglyérg gpel)rh%g %\r}eer%é ﬂgulating film
22 according to known techniques, to form a sandwich or multi-layer under-bump metallurgy

20  (UBM) structure, typically having a tri-metal layer structure. As depicted in FIG. 9, for
example, the multiple metal layer RDL 24 can comprise overlying layers 36a-36¢c of a
conductive material such as overlying layers of aluminum, nickel, and copper, or overlying
layers of chromium, chromium/copper, and copper, for example. Ideally, in utilizing a
tri-metal layer structure, the third metal layer 36c¢ is extended to route traces over adjacent

25  units.

As shown in FIGS. 10-11, an insulating layer 38 is then applied over the RDL 24 to
form a passive exterior layer over the traces 26, 32. The insulating layer 38 can comprise, for
example, a polymeric material such as polyimide or another non-conductive elastomer, or a

photoimageable polymer such as benzocyclobutene (BCB). The material can be applied
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The presént Tinventton utilizes a conductive redistribution wafer
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techni ques, to form h.or multi-la r-bu met al | yr .

20(UBM) 49 r ulrdrEe @@’ﬁ%ﬁ%"ﬁ&?ﬁ Pfﬁ\oﬂ OBIMPHS oVely ?‘&S dp I@IFWEF@H“%E“ dies

depicted in Rlifin shackse, mgnt&,mthsnm-ﬁ pﬂzyewa?bﬁéxam;@ean l%%i%mﬁperw
a-

conprise overlylng | ay ers'g 36¢c of a conductlvq'naterla such
over|lying | agpeiperisyg tEcgsdhinieraenesesing theand pplsefa” 9r20by @Wl‘;/ﬁf%al“h%ﬁé%d dies
of chrom um 0 5t WHASRPBSHa paD 200 WBRL " of R 1hi0d AIPYofrth BRETALY12d e be
utilizing a tri2metal layer structure, the third netal layer 3 'S
extended to fabnitated asad:aemheﬂemhadgpactenthemfm lewl package PsofSHEGM3. iAS illustrated

Lo tor m 20 pattPes'3gud: piPingdYET 485w Foindd R RRBLbE frsSighe ffy S vedpberivery

i nsul ating I @Y &Ton Mthcaad eﬁﬁdﬁe l’tlieSlﬁmdfp@cls maml 'amdaapphdsmr' bﬁtﬂéﬁﬁlﬁﬁll RbL, 24",
such as polylnl e or  anot non- conducti ve el astoner,

phot oi mageablé dpaptgdin FGR H4als, pascept fOldluceniben B@phee]rﬁgtoﬁgq iwpylating layer

can P e appl i ggh , with traces 48" interconnecting the bond pads 20a" to 20¢" of the first and third dies
12a", 12¢", and the bond pads 20b" to 20d" of the second and fourth dies 12b", 12d", for
25  example. Thus, all dies 12a"-12d" of the wafer level package 10" are interconnected by
means of the interconnecting traces 32",’ 48" of the first and second RDLs 24", 44", As
depicted in FIGS. 16-17, an insulating layer 50" can then be applied over the RDL 44" to
form a passive exterior layer, with openings provided to the bails pads 28", and ball contacts

30" can be connected to the ball pads 28",
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usi-pg-conventtormat—methods;~and the insulating | ayer 38 can be
patterned and etched according to known techni ques to provide
openings 40 that align with and expose the ball pads 28. A plurality
of ball contacts 30 are attached to the ball pads 28 for connecting
the 5 wafer | evel package 10 as a conponent to an external circuit

board, not her boar ghffer@khifle %k EE:SJﬂg%F’Jnoﬁ‘BPé‘E&Bh@RBi ey 1ﬁﬁstra@8‘%ﬂ'@g?ri’8 In

ball contacts 30 conprise sol typically conprising tin
| ead (Pb), ohhealhxsmtdducmb%mnmﬁmwferéwhp@ka@ thﬂlqemltwldﬂébaskwmnﬁgured

conduct or -1 gk 8RR 3988 ke, SORTRSL S, RIAAD G, LT HR e

conventi onal® processes suchas enciling, screem printi
el ectropl at i ingulatiigdser GB'ésmhphattha‘t@ceﬁmpmte&tdnﬂéht thradnd bﬁdsllQh'i kethe bond

Conduct i ve pol yner i a | ed, and ured to formthe baI I
contactss et ThheoThe il end tﬂﬁﬁﬁwg ff’guﬂ%@ Caesyliigagn Ve RgrEoRIeqien lgal four
into individgad 13808898sthiPhe GA @fo Why@br d RGLHA Bordlof lt\?@@lthM% be

and shown as four interconnected |es 12a-12d in the illustrated
exanpl e. | n wilizedhterinterdoouictrbyn orghorg digsfathis zewefer [raclkageage.0" accordi ng

to the Inventi On’I Wtanpconclggtgiemgrg%ggr?mt ?z(%: Wa eg e%l#gcl%ggégr“ accorggg to the

overlying RDLs to e nec onar es WI age,
depicted in 1511&1i‘ﬁon 1tRe ﬁa?;ka@ycamymﬁﬁsean@rﬁbh&re ﬁﬁlstrfhutlblalayRDLRDBy)eﬁhe%y the

conpri si tr |nte conne ng t he bond pad 20b"
Che 11 1 ot arkhlgegera dvised sop 2‘%’ Stonsl RS hseRg %gﬁﬁ Srdericips 2ed

of the thirderawl 159054 hirfRBS, 2:h2‘cls1faﬁh7egted%ﬁ'auli%%]aftlﬁgf' lrﬁQQ'e'd Pé%hown the RDL
described with respect to the wafer |evel [ﬁac age of 'As

i |1 ustrated 200 eormrises traces 32" infprenimeg8niihe | OWCBpadaﬂ@a"f'mZ\%ﬂ" oﬁhoﬁgﬂﬁand
the insul ati r e iV Rk ol

bond pads 20%90@8%& lg%td} 2a I’Sa%gg{s gw’a‘#ozthe ‘.92.0‘\(” OFt}EBﬁlrcg%%%ﬁrs‘ﬁ 9%3
depicted i n BeGS12d4- Ah insalatiag tayer FDL cahvibe applied dsn&mﬁaddﬂpm i"eghdaipesings 34"
t he insul_ati | ayer 38", with traces |nterco ng, 1 he.

bads DoaS 1 dodud et fs T I T et B CepRd o e fustated
bond pads 208'FIGo2208" AShdWiSnFICSNES-aNGh CeiHtHDTiE cARben bé?&mdbﬁﬁhe

25exanpl e. Thus, all dies 12a’-12d" of the wafer |evel package 10"
are int er corinatatog laygr AandheRDLA" | Fncorwrielziendst infewenupoting thgborgt pads

the first arfﬂ't@@ﬁggﬂx ?gh&kﬁges’ lﬁﬁratecfa% cgﬁmcﬁﬁfg%ﬂg$§§%"" {520l oAk second

i nsul ating | ayer e appl 1ed over to form
passi ve ext emddirird digsek2b" Wil ¢ olor erampde. pothen tdasd comnertimsiE8l™ @n[baq.imvnﬁd as

and bal |2000r}}195(f}a§ed? I%r e)?a%{]plg n ﬁP&Qeﬁta% ltSO the ball pads 28".
RDL 44" further comprises ball pads 56"" that are connected through traces 58"" to

bond pads 20a""-20d"" of the dies. As in the other wafer level packages, each bond pad of a
die communicates with a ball pad 56"" either directly through a trace 58"", or indirectly
through the interconnecting trace 32"" and/or 48"" leading to the bond pad of the adjoining

25  die, which is then connected through the trace 58"" to the ball pad 56"". As depicted in
FIG. 25, for example, trace 58"" directly connects bond pad 20b™" to the ball pad 56""; and
traces 32", 48"" and/or 58" indirectly connect bonds pads 20a"", 20¢"", and 20d"" to the
same ball pad 56"". This results in dies 12a""-12d"" of package 10" being interconnected to
the same ball pad 56"". As depicted in FIGS. 26-27, an insulating layer 50"" can then be
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Anot her exanple of a configuration of a second RDL 44" is illustrated
in FIG 18. In the illustrated enbodi nent of a wafer |evel package
10", the initial RDL 24" is configured simlar to the RDL 24 shown in
FIG 3. The second RDL 44"' has been fabricated on the insulating

| ayer 38" such that the traces, 32 i nterconnect the bond pads 12a" to
the bond 5 paRpied over thyRipkL 45" to dermy passiye FYIRIQY; I @xer,) ikl opepmgs to the ball

resulting in %Aa@ 55-n-t HaRAGEE BO™ @h tihlbe c@xﬁ{ec@ﬂ &Pthd B8 1 Qd%djé“w thin
the package 1 her configurations of two or npre RDLs can be

utilized to int er cbnmh@tembm@nmm pior wafdr euelmnekabe 19) agegrding|te thelinvention is
package. t 0 t v
package 10" ac E:cPorﬁ i Flé% %ﬂ%l nveﬁ%#%ﬁan‘? ﬁi0§2§ki%§ﬁé%r¥ﬁg%¥§ﬁﬁ4 llsteféglllcated
or nore refli séd mbmﬁulalmgl fﬁyﬂ% disphdled ))vemhber dibyort the wheer BadfAcepadisndndes traces 32"
fabricated as

FIGS. 19- 20, légeﬁﬁmégtlﬁgl_e se&%ggsféﬂ&r fo gafq‘B%Péﬁ)t P??E{W%Aqsﬁ‘i ﬂaﬂ.ﬁg‘é and the

As shown, the, (B@I-pags‘bOcE RTRIA 8Lfhe WLALER fé’n?rm digd BXcE qQHECAJ; f.}gmtnhﬁ mgdso-sgl an
pads 20a" to 20b" of the first and second dies 17a", 2b", and t

bond pads 20cthsulatiredayer 38¥is thea appliedovanthe REUy 24 tol fom aflmswe leyer oveme

insulating | a p e o} v
34" 15f or nmed t’erc@é%ﬁctx?n%l&a%g 3gr R’Hh (g;leﬁ’ﬁ% n@%eéﬁeggsaﬁ ﬁhgg Ign?fgp’al&ls) and
20a"-20d"10 aslzcr’Ilaﬂtwa&p@helﬂueJﬁteﬁonaactiagtraéksfighom in FIGS. 23-24, a
second RDL 44" can then_be for 0 sul atin a er 38", The. )
RDL 44" can conpri%4&Ppdisula Q@nﬁ‘ 'Frrf{ieiscfe VPhg et Eaﬁgﬁ&ayﬁ%t%a eRigted in

dies in the v
Ches fpthe ;;mg%%gg?gdh{dﬁ??%ﬁ%}e?éhn@%tcﬁ@d‘%?ﬁ&ﬁﬂ'@oﬁkﬂﬁ@s ga%d%%xteﬁcpopemng 60".

for exa
trace connectApshowngn Féﬁnﬂo@qdn@msa@@ptm IBIG.1Mst ﬁ@?@@EDio‘H @(@ﬁbﬂ@lled onto

that are conrBEIBRAFRg By ¢2 ofbhn vihlepRip KRR Wi BnlngEorhBitpd o
dies. As 19 tieranheringahes 08 bell PP god irae ' hatipoinat e igads 68" o
o e R St AL LS R LR 0,

| eadi ng to thgshang 1pad SO”fcahmﬁan&ﬁla@pmcng/eﬁﬁéls&onmf&o fdiBi: passive exterior

connected through the trace As depicted in

FIG 25, for l@xeaﬁmﬂéopetmrwé&g@ ﬂl%IWlbWF 98 &?ﬁé@ﬂ@ctﬁéﬂdcaaéhewonwted to the
the ball pad 0&% padsgw t’[glﬁ.ga?ﬁn%%nent 4Byia PG 04 ui% cohﬂ&'nBﬁﬁd%fQﬁE‘ BEC the ball

bonds pads 2 to the sane ball pad

resul ts i20 dimsls 6¥gprovides cloklypaakig R0 tengdis frgmi the bwbpﬂde@ﬂaadwlm tohlae ball
sane ball pad 56%.+vAs depicted in FIGS. 26-27, an insulating |ayer

50" can then 568"

Referring to FIG. 2, the inactive surface 52 of the wafer level package 10 can be
covered with a protective dielectric layer 54 such as a photoresist or spun-on polyimide, for
example, which can be applied after backgrinding of the wafer or other substrate 14, and

25  prior to singulation. Ideally, the electrical testing and burn-in of the dies is performed before
the substrate (wafer) 14 is singulated into individual packages 10. The packaged dies 10 can
be severed from the substrate (wafer) 14 singularly or in groups as desired. It is also
contemplated that an entire unsevered wafer 14 can be tested and burned-in, and then used as

fabricated as a wafer-scale package, particularly for large-capacity memory applications.
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applied over the RDL 44"" to forma passive exterior layer, with
openings to the ball pads 56". Ball contacts 30" can then be

connected to the ball pads 56". Mot her enbodi nent of a wafer

| evel package 10" according to the invention is depicted in FIGS.

28-36. As illustrated, in FIGS. 28-29, initial RDL |ayer 24" is
fabricated 5 Toe faﬁshiednmfeaﬂdvnlg)afckagmlgzan bé swume@am@mnoh&t@in@s end usel'e printed
waf er surface, i nterconnect | g gﬁp

20e to 20b" & rciurt_lgoz}r? ere Eesr%ag Slze(cjtngal agpfg{us or q_eélbcc Eelrl_lcorﬁact ising
pads 20c" tokaedrntaj}miqhesthl rd and fourth dies 12e, 12d As shown in
FIGS. 30-31, an i ulatln en a Iledoerth RDL 24"

to forma passive I"%ﬂ/%rrm?fgé‘fa?%ﬁeé' FWE?%?B&H ]?‘%gmﬁnﬁ’ée T g%amp ?m“i‘tﬁ an
openi ngs 60" ifepARM HEVRGAuIAEH QinBhdd®r Sk@ad héFunctidrdhity @ﬂﬁdl*ﬁ%gﬁhes 12 W cuit
to expose the interconnecting traces 32". A second i nsulating

| ayer 62 is froedviakcanwemptisrea ¢qm§:umaélpnnﬁdmagﬁ@resggmgasvadetmoéﬁmnw ¥Elc@8aining
32-33, and | %l&éo atd %ﬁ%m%ﬂ%%&&nﬁ%ﬂg@éﬁ%&%c@ Pl%%lﬂgssm de l%ngoryr_rflefu}es

ext end Openl n I N Cross-secC
34, a second dlgke 414vers,§3ot~’éﬂmwiﬂéﬂ, btﬁﬂmﬁﬁt’tﬂldnhﬁodeﬁsyﬂaraédsﬂg nh(ﬁiyllﬁ; afi@appli@ation-

formvia intercopnects 66" w thin openin connect o1l Lo
i nt er connect iSRRG Beddesznd mfli’dp?lu‘ﬂfa’ggln]kﬁygr &?%ﬁtl”f?lac%éiuﬁé E%“H%R%es of multi-chip

i nter conngct nscra%xé@wcmgdﬁclﬁfé a s%rsglcemmé lﬁérﬁt?r& nYddﬁle éstms omlﬁﬁn-m mérfory
a staggered arrangenent. depicted in an‘insulatin

| ayer 50" Caledﬂlﬁ{DiMMprTMdeéﬂss WQO%MM) m onmrodyle, and eread-only-memory
passi ve ext er(k%M)tCﬁ}((f or mgﬂurléq RGN B?ﬁm@ﬁle c%‘?ﬁt Qﬁlbgglh%@%’ﬁ]‘tdcﬁ a.Q-%IIEtY%? efectromc

cont dcts 30" *can Eh 08" ¢onnect ed

arr angenent Qf/st&mafmﬁeﬁlamphda peraamal aompuea] ¢etinkr iﬂﬁbnepcﬂoald, &ﬁevﬁsﬁon h@oinbkile,
bal | 20 padseWB {% oVvi d s cl oselég‘gtched RDL | engths fromthe bond
pads 20a" str CQ‘WQ Hiaiem. pRg ers Referring to FIG 2, the

i nactive jgurface F2G0o37 dhemufagy dé]ﬁc\!t@lan PRGBS af BlediBel SYQhtaHoid 4 2
a prot ectlve dielectric layer 54 such as a&/ghot oresi st or spun-on

pol yi mi de, f arléxhipgnanonymadnlecdnsush aap SlYIMordPMM, which grs ssa¢aly aprinted

the wafer or 4 I

the el ectri caﬁg@gﬁs%a?ﬁgféﬁrﬁﬁgbh%{ fur??!&? &ﬁﬁhglgeas*?%ssdgw %Qﬁ%eT%(radgh% e
substrat e (wahdror afiytother memaonyl @&-enhymg subitredé. vA GUEM tyatchby esniir(es T Isuagle
packaged dies 10 can be sey sub rate (wafe

o ar y ol setsSa SElEh, Bl M DPMPLSHRR Esfrriih S bt p eaph sice of
entire ungeveicflipwéit ®ith Eﬂchc‘s%ﬂreb@sénﬁﬁg @éjaaﬁlfdﬂ/@ufglﬂ@l@ iAB depitwdd, tthememsBanodule

as fabricated as a wafer-scal e package, particularly for
| ar ge- capaci t§c%mg$e}$ ng%tﬂplie@: e,'tg?{gl packages 10 disposed on a support 76, the number of

packages 10 depending upon the desired bus width and the desire for parity. Wafer level
packages 10 can be disposed on both sides of the support 76. Typically, the memory module
74 accepts a command signal from an external controller (not shown) on a command link 78
25  and provides for data input and data output on data links 80, both of which are connected to
leads 82 extending from the support 76.
In compliance with the statute, the invention has been described in language more or
less specific as to structural and methodical features. It is to be understood, however, that the

invention is not limited to the specific features shown and described, since the means herein
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The finished wafer | evel package 10 can be nounted as a component on
an end user's printed circuit board or other external electrical
apparatus or device via the ball contacts 30 using known techni ques.
Two or nore wafer |evel packages 10 can be conbi ned, for exanple,

into an 5integrated circuit nodul e to. enhance, or extendg;he ) ..
functional i tfHWFOSF%{%ﬁWW:Fﬁé’FEfﬂF orms of puglinethegRientondalf efig ey fpg vgntion s,
conbi nati on ofiediuRS claGREERSAY bPBs Ariabd Bbdifieftichy AethinARS pRperePlAithd1g
the sane functionality. Exanples of integrated circuit nodul es .

i ncl ude nenorappensidd cleums ahpydnsiatell inteaprated Fogsprdapssuritisthe desirihplaguivalents.
nodens, processor nodul es and application-specific nodul es and may
include multilayer, multi-chip nodules. Exanples of nulti-chip 10
nodul es (MCMs) include a single in-line menory nodule (SIMM, a dual
in-line nmenory nodule (DIMM, a random access nmenory (RAM card or
nodul e, and a read-only-nenory (ROV) card or nodule. The circuit
nodul e can be a subconponent of a variety of electronic systens, for
exanpl e, a personal conputer, cellular phone, clock, television,

aut onobi l e, industrial control system anong others. 15FI G . 37
schematically depicts an enbodi ment of an integrated circuit nodul e
as a nulti-chip nenory nodule 74, such as a SIMMor DIMM which are
generally a printed circuit board (PCB) or other support containing a
series of nenory devices, or a nmenory card or any other nenory

di e-carrying substrate. A SIMMtypically conprises a single inline
set of contacts or leads, and a DIMMtypically conprises a set of

| eads! on each side of 20 the support with each set representing
separate 1/O signals. As depicted, the nmenory nodul e 74 conpri ses

mul tiple wafer | evel packages 10 di sposed on a support 76, the nunber
of packages 10 dependi ng upon the desired bus width and the desire
for parity. Wafer |evel packages 10 can be di sposed on both sides of

t he support 76. Typically, the nmenory nodul e 74 accepts a command
signal froman external controller (not shown) on a command |ink 78
25 and provides for data input and data output on data |inks 80, both
of which are connected to | eads 82 extending fromthe support 76.

In conpliance with the statute, the invention has been described in

| anguage nore or |l ess specific as to structural and nethodi cal
features. It is to be understood, however, that the invention is not
limted to the specific features shown and described, since the neans
herein disclosed conprise preferred fornms of putting the invention
into effect. The invention is, therefore, claimed in any of its forns
or nodifications within the proper scope of the appended cl ai ns
appropriately interpreted in accordance with the doctrine of
equi vial ent s.
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“WHAT TS CLAI MED: 1. “An integfated wafer |evel 'package, conprising:
a plurality of electrically conductive traces on a first insulating
filmoverlying two dies situated on a support substrate, each of the
two di es conprising one or nore bond pads, and an openi ng extendi ng
through the first insulating filmto each of the bond pads; a first
trace of said plurality of traces interconnecting one of said one or
nore bond pads of each of the two dies, and a second insul ating |ayer
overlying said first trace, a second trace connecting one of the bond
pads of said interconnected bond pads to a ball pad situated on the
second i ns WHALJ§ GLAIMEDher ei n sai d i nterconnected bond pads are
connected o0 a ated wafer |evel package,
conpri si ng: 3 &h Hgégr?aetgﬁlééf?ﬁgﬁ% lpa?ckaq%aye ﬁ% ‘erconnecting two dies
situated on a suppelity of alsstricallyeconduetiver teadessanrs fivsttinswtating §ibm ovaolyingiteo digs
a first tr i V.

i es' and conustoh by hitaie fh of BENIAhd b HEH o KEhioK BGWIE, b

trace and Iarab;benmgctxtendm@m&dlgb thedirgt ércsolating filsub abdhrog thecyped paiger fiyi trage of

said first t second trace connecting said first e.lo

251 d ball PRGN SRS ot E el 6P Bl drnd hb el iFubeuve,

fﬁn nect eddﬂ?s ,andh E@bﬁﬂ inalldtingaher o\@rlyihp CaiP BRK@REE, ecdddaiatl conndifg Silbf
e secon rac

oppected to vja . int onpect sityated in an
openi ng exfh&an eadf 6 Al SHiLjAeroREnesied boe Rﬂ%@lé’@%@y fitipied omHig spoend B lating
W th the fkgtwheredf&id infrcoffbctedbE/ Ride ste WaBEted R\USingRANARE
conpri si ng: at |least two sem conductor dies situated on a

support substrate, each die conprising a bond pad; a first

i nsul atingofil r%?}ﬁ?é La¥dd\Gatt NBveflh RRage2dntRGALNY extendi ng thr ough t he
first insulating f n1to eacheo? sé?d ggﬂ %ads and

redi stribution 4 layletrlbn@quayes integccangsitiog twd digs sthated ercesipport subetrate, thet
i nsul ating ﬁJdls#rmuﬁgx{@gétr%gﬁgns%}éﬁ i3 (kb ﬁgﬁteh ok %g?s? E}\Qﬁ%&%&ﬂ){é %Lé?lyﬂ%’!f?e

pad of eac second

connect i ngtveadies dndranmpeithgaf bonth pad ofresdh od the tep desiadd b@mndnqbawbe@ﬁd bdikpad
second di e Lo ﬁ bal | chd s]utch t hat slal ﬁ@ g&t ed bond(g ds of tt e
first and SBEIAEN4seend Psulaigarer Qfriyipe s¢i 85 ° $7°RRETECE camEFtng) o
bal | pad, tdiefisesasc daidind! padeuchiient bad donpertbdtiohd pide df thie two giecarad

sul ating LU YSIl gl iga ¢ 1St trace.

3. The package of Claim 2, wherein the second trace is connected to a via interconnect
situated in an opening extending through the second insulating layer and in contact with the

first trace.

4, An integrated wafer level package, comprising:

at least two semiconductor dies situated on a support substrate, each die comprising a
bond pad;

a first insulating film overlying the dies, an opening extending through the first
insulating film to each of said bond pads; and

a redistribution layer comprising a plurality of traces on the first insulating film
comprising a first trace interconnecting said bond pad of each of a first die and second die,
and a second trace connecting said bond pad of the first die or said bond pad of the second die

to a ball pad such that said connected bond pads of the first and second dies are connected by
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5. An rntegrated wafer [evel p'ackage, conpri si ng: at |east two
sem conductor dies on a support substrate, each die conprising one or

nore bond pads; a first insulating filmoverlying the dies, an
openi ng extendi ng through the first insulating filmto the bond pads;
and a redistribution layer conprising a plurality of traces on

the first insulating filmconprising a first trace interconnecting
one of said one or nore bond pads of a first die to one of said one
or nore bond pads of a second die, and both of the interconnected
bond pads of the first an ond.dies bein n ted.to si ngl
ol pad pipe seBitrra ) ¢ BB BEFRACPERTon Bavk S GEBRER St tthed
bond pads, inki&ingeuaneed yiRcaidmet ttag€ bal | pad situated on a second
insulating filmoverlying said first trace. 6. An integrated wafer

| evel package, conprising: a support substrate conprising two
or nore sefi congiftedfatediveFor ISR hckH R, GRHFRLISI Ng @ plurality of bond
pads; a first insulating filmover the dies, the film

conpri si ng operft 1£8¥ tep pearieandygtendiesoa asuprordibirateocach dieseRpripRgneof
t he dies; %Pﬁi.bond ads@ Plurality of first traces on the first
I

i nsul ating m _one of said first traces connecting one of said

plurality of bonfitstiasidatiog film byerlyingdhcediesparoeneniog extendinghough the firssf

bond pads . i second trace and ball pad on a
second insﬁ’%‘é{ f“%gﬁlgﬁgmgggrédr%gﬁgdthe first traces, said second trace

connecti ng one axkdisthibutiontlgrec omipeisingd pboality piidses an thafidt insilétingdidm
wherein said inter nect.ed bond.pads of .the first, and seco i es
e connootEtiEa TR Rbionregunons of ki il s gloas Wi ad Sy At 138 one
package, cofgaididhk Bfmore bond pals SfIPgosid die)land bak ef the Mprtcnheged byad padsmdr e
sem conductor_ dies, each die conprising.a plyraljty of pond pads;
afirst i nglmﬁaseﬁﬂgswqqdﬁ%g?&wgfweﬁﬁi@,a sméeﬁiﬂﬁmﬂ# E%%ﬁﬁ? tFRge GHBRTHC
al i gned W fp 795ld SedrEsabad] Boad bhd, 10 BldoRPette @hd thb BalDpLRASituA&on a secondd

plurality of first traces on the first insulating film one of said
first tracBsulpgfdeavedyishBidfistdsic® plurality of bond pads of each of
two dies, and a second trace and ball pad on a second insulating film
overlying the first traces, said second trace connecting one of said

i nt er connett ed dointepirdsvasgr levebpackiggediogwrisigg'sai d bal | pad, wherein

sai d interconn }C&ﬁgorpﬂxﬂgr%ﬁ\p%iné B8 Sr'Rord LR HIBAGUREEIR HielcBmBrising a

single ball pa
plurality of bond pads;

a first insulating film over the dies, the film comprising openings aligned with and
extending to the bond pads of the dies; and

a plurality of first traces on the first insulating film; one of said first traces connecting
one of said plurality of bond pads of a first die to one of said plurality of bond pads of a
second die, and a second trace and ball pad on a second insulating film overlying the first
traces, said second trace connecting one of the interconnected bond pads to said ball pad,
wherein said interconnected bond pads of the first and second dies are connected to a single

ball pad.
7. An integrated wafer level package, comprising:

a support substrate comprising two or more semiconductor dies, each die comprising a

plurality of bond pads;
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—8—Amint egr at ed waf er—Tever package, Conprisinb: a support
substrate conprising at least first and second sem conductor dies,

each die conprising a plurality of bond pads; a first
insulating filmover the dies, the filmconprising openings aligned
with and extending to the bond pads of the dies; and a

plurality of first traces on the first insulating film whereby one
of said first traces connects one of said plurality of bond pads of
the second die to one of said plurality of bond pads of the first
die, and a second trace and ball pad are situated on_a second

i nsul ating fil fiBedavipting ‘B&P‘t?rf}lerdéets the Hlepcomprigiag gpcaiieg 2ligngd avith and

connect i NG\ @MAin@ko MabehdiRAoARdGieQtind he first or second die to the
bal | pad wherein said interconnected bond pads of the first and

second di es ar @ phuplitpef But ragsesomstha fiseinpdating Sidm; ong of said first eapeseangecting
wafer |ev éne%@geh@*%ﬁrah J@Bg(g#nﬂg of each of twd alﬁeg RRe Etsec%%’ﬁﬁcre%lg bglplggaroln%' ng

at least first an conduct or I €s, eac
plurality storidomulagagi§im overlyingsheffirstatacesnsaid mtqnldgrate tonmentieg onehcﬁ' said es,

the filmconprisi open extendi.ng.to t
pads of th e{Tp nnec{%g ba ald&L:l gr thg1 Hr(gcp 5 Pal Opr?g1 % eé?m galclif%}er%onﬁac eaboomgj
plurality ks Mthe;t\azctdla%mcmnemmitted smglelbhllepadnsul ating film one of the
first traces connecting one of said plurality of bond pads of the
second die to one of said plurality of bond pads of the first die,

and a secofid t rmacigtepiattd hakdr gvalhackdgsabe@rigiip:a second insulating film
overlying said first traces the second_trace cepnectlng one of said
bond pads of tREUPROFiSEbAteCaRBHEng rtdeastdirstiand sspnd ssmiroadicprdiesreachdie

|nterconna%hﬁgmggggwggg§oﬂ&maBﬁhf|rst and second dies are connected
to a single ball . 10. An integrated wafer |evel package,

conpri si ng: a ﬁrstansglabpg)ﬁhn aush e dies che Bmpormprisige apenprwagbgqeﬁ ith and

sem conducher o [H-XHN g di grirOFRL LS4 Nng a plurality of bond pads; a
first insu aPPngﬁf v &er tﬁ ﬁ%{es W th openings to the bond pads

of the dies; aﬁdJlUl”allt)’ of Arspirageson the fivst inguiatng & lmnah%ﬁiylonpaﬂ%ucbﬁrsttttaees

first ms%ﬁ&&%@%ﬁ&h i o8R! o REA B o Eicksbe i oty SP6ARY

di e i nterconnect one sal

and secondpads m’sth@ﬁnn@e,taadl alegcond tracaaed bacbl m&d bzl situqmabbn &Sﬂﬁcwdtlim}iatiﬂgﬁhh

ngq pads geﬂ;qgge S‘;lé {irss% trzﬂ:@g, e sEcon trgtlzeec%nr?erc gcc%re]:% sau? gond paas ot tﬁ'gtlirst hal |
second die to the ball pad wherein said interconnected bond pads of the first and second dies

are connected to a single ball pad.

9. An integrated wafer level package, comprising:

a support substrate comprising at least first and second semiconductor dies, each die
comprising a plurality of bond pads;

a first insulating film over the dies, the film comprising openings aligned with and
extending to the bond pads of the dies; and

a redistribution layer comprising a plurality of first traces situated on the insulating
film, one of the first traces connecting one of said plurality of bond pads of the second die to
one of said plurality of bond pads of the first die, and a second trace and ball pad situated on a
second insulating film overlying said first traces, the second trace connecting one of said bond
pads of the first or second die to the ball pad such that said interconnected bond pads of the

first and second dies are connected to a single ball pad.
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a second insulating |ayer over' the traces; and | a trace on the
second insul ating | ayer connecting one of the interconnected bond
pads of the first and second dies to a bond pad of a third die,
wherein said bond pads of the first, second and third dies are
connected to a single ball pad. 11. An integrated wafer |evel
package, conpri sing: a support substrate conprising three or
nore sem conductor dies, each die conprising a plurality of bond
pads; a first insulating |ayer over the dies w th openings exposing
t he bond pads of the dies; a plurality of traces and ball pads
on the first insulating |layer, a bond pad of each of a first die and

second di e|(. nt ACigikaaededidYeval pacikage, compesigne of sai d bond pads of
the first and second dLes connect ed trace to a hpal

b 0 euch
that said bond ASHPROTHPSIRLE CPMPERInERt detfiss semipaductpr s sash dieisgmpesiag 2

singl e bal bufRA@;of bond padst second insulating layer over the dies with
openings to at '| east one of the interconnected bond pads of the first
and second di e fipidnylstinglapercypribedisgwishppeninggito thbpnd gads b hedlissagndos

the third die; fI alri1t of tracBs dfdHaf pd} ohlike ﬁr@tq%%tihg'ﬁay&?ﬁ béidl faB¥EEach of a
connecting one t g |nterconne8ted bond pads o he first and

second di efirst die andyeempdgiedniofeonneeted byia hes, anone phsaiciiasd padsed theefiratand
level pac k&g&id. &t TBhdetted 9y a Erg'crqu BArn wr %cg bfaP saft boRd ?h‘&%tr ridlefrst aﬁ@g&oﬂ;
She" of *Hore. bond pads; a i

t he di es conprising Irst insulating |ayer
over the ddiesarevcdrineaabniangglednlboad;ng t he bond pads of the dies;

a first trace and a sect)ﬁd ltalreace ftfert%gs_gvﬂer the first insulating

| ayer, the fi rsatse?oflgéré@ua PR FED et ng a Bond pad of each of the
first and secondradé esthe acvdndinsdatingdayer exnaedtiog nexcdfitingin@renodcted dbutl pads
i nt erconnect ed_bon ads .of the first. and, secqnd.dies, tq a, bal,l d;
Al s e R T Lt e e e
- second i nsgk@idiang tHiriRds are connected to a single ball pad.

11.  An integrated wafer level package, comprising:

a support substrate comprising three or more semiconductor dies, each die comprising
a plurality of bond pads;

a first insulating layer over the dies with openings exposing the bond pads of the dies;

a plurality of traces and ball pads on the first insulating layer, a bond pad of each of a
first die and second die interconnected by a trace, and one of said bond pads of the first and
second dies connected by a trace to a ball pad, such that said bond pads of the first and second
dies are connected to a single ball pad;

a second insulating layer over the dies with openings to at least one of the
interconnected bond pads of the first and second dies and to said connected ball pad, and to a
bond pad of the third die; and

a trace on the second insulating layer connecting one of the interconnected bond pads

of the first and second dies to a bond pad of a third die.
12.  An integrated wafer level package, comprising:

three or more dies on a substrate, each of the dies comprising one or more bond pads;

a first insulating layer over the dies with openings exposing the bond pads of the dies;
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havi ng openings to the bond pdds of the three or nore dies and the
ball pad; and a third trace on the second insulating | ayer connecting
one of the interconnected bond pads of the first and second dies to a
bond pad of the third die; wherein said bond pads of the first,
second and third dies are connected to a single ball pad. 13. An

I ntegrated wafer |evel package, conprising: a support substrate
conprising three or nore sem conductor dies, each die conprising one
or nore bond pads, a bond pad of each of a first die and a second die

i nt erconnect ed atra an.ins ayer ov e die

openings to thé %%Hacwﬁg sgond frace P’é"é?d °g‘ﬂdh‘yfeﬁt Insu t'Bg E’ﬁy L Tth.“%frace
traces on nhﬂéﬁbohﬂéﬁﬂ*ﬂgaé Bong pbcﬁbfﬁﬁch SME: Bkt 4nb Secoid @ES MNEREGM thied é’onﬂé‘&lﬁg
of the first die and the second die connected by a trace to a bond

pad of a t¥pefsa wtegseanested portbpads phte fitst andisecond dies to akellpadh and t hi rd

di es connect ed 50084 fn'sﬁlgtlir% 1Bgk bvdpad ﬂ%tfaﬂd &cé&@ﬁral’e‘ékcihég«?coné{\'h@m%d@ 1
of said bond pads of the first, second dies is connecte by

a trace tdesinEapvines e bondpadgef thetheeg lﬁa{ﬂé@ dm%fi the belbpadpanck age,
conpri si ng: thlrdatra%j Qlﬁﬁ(rﬁtsec%ﬂclp ﬁ]tsﬁlgtﬁr% I Frwnhédtlﬂ J"Jf?ﬁe {er e_%teg bond

sem conduct or eac i e conprising one or re bon
first insqiadsmfngeﬂhaWd seoped dieht mhoeépadafm«lblahdm,gs to the bond pads

f the di di
Che irst i nsuPRerehgeRRl ol Rt tie-B shdARE g FERRp el b il &

second di epatint er connected by one of said traces,

13.  An integrated wafer level package, comprising:

a support substrate comprising three or more semiconductor dies, each die comprising
one or more bond pads, a bond pad of each of a first die and a second die interconnected by a
trace;

an insulating layer over the dies with openings to the bond pads of the dies; and

a plurality of traces on the insulating layer, one of the interconnected bond pads of the
first die and the second die connected by a trace to a bond pad of a third die and said bond
pads of the first, second and third dies connected to a single ball pad within the package,
wherein one of said bond pads of the first, second or third dies is connected by a trace to said

ball pad.

14, An integrated wafer level package, comprising:

a support substrate comprising three or more semiconductor dies, each die comprising
one or more bond pads;

a first insulating layer over the dies with openings to the bond pads of the dies;

a first redistribution layer comprising traces on the first insulating layer, a bond pad of
each of a first die and a second die interconnected by one of said traces;

a second insulating layer over the first redistribution layer with openings to the bond
pads of the dies; and

a second redistribution layer on the second insulating layer comprising a ball pad and

a trace connecting one of the interconnected bond pads of the first and second dies to a bond
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a second insulating |ayer over the first redistribution | ayer with
openings to the bond pads of the dies; and a second
redi stribution |ayer on the second insulating |ayer conprising a bal
pad and a trace connecting one of the interconnected bond pads of the
first and second dies to a bond pad of a third die, and a trace
connecting said bond pad of the third die to the ball pad, wherein
sai d bond pads of the first, second and third dies are connected to a
single ball pad. 15. An integrated wafer |evel package, conprising:
at least t es situate n Str : flLr St |.ali l.ayer
over “the o niiii i8Rt £8actReMeBA BNl okl Thid 0810 i blpbaey O
on the firwsheréinsaid bardygdd efitie firsio meend andghial dicsratk @Eadecddd tb asingle bt ead.
dies; an insulating |ayer over the first trace with an opening to the
first trace; and a ball pad and a second trace over the insulating
layer, a vizm i Meihegatedaiafdr levehackyge bomgrisig:cont act with the first
trace, and the second %race cgnnectinﬂ.the via interconnect to the
bal | pad wher eihlea%tee Bishiupsden fubsk@e wo dies are connected to a
single ball pagfirdifasufdiing RYQDvaLBEIMENER opeBivied toRBA&K AR of OARE] Si NY:

a support substrate conprising two or nore dres, each die conpr.ising
a plurality of afupidrapgensthe first insulating layer connecting a bond pad of two of the dies;

an insulating layer over the first trace with an opening to the first trace; and
a ball pad and a second trace over the insulating layer, a via interconnect in the
opening in contact with the first trace, and the second trace connecting the via interconnect to

the ball pad wherein said bond pads of the two dies are connected to a single ball pad.

16.  An integrated wafer level package, comprising:

a support substrate comprising two or more dies, each die comprising a plurality of
bond pads;

a first insulating layer over the dies with openings aligned with the bond pads of the
dies;

a first trace on the first insulating layer connecting a bond pad of a first die to the bond
pad of a second die; l

a second insulating layer over the first trace with an opening to the first trace; and

a ball pad and a second trace over the second insulating layer, a via interconnect in the
opening in contact with the first trace, and the second trace connecting the via interconnect to
the ball pad, wherein said bond pads of the first and second dies are connected to a single ball

pad.

17. A semiconductor wafer, comprising: a substrate comprising one or more wafer level
packages, each package comprising:
two or more semiconductor dies, and each die comprising a plurality of bond pads;
a first insulating film over the dies with openings extending to the bond pads of the

dies;
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T TTST TRsSUrati gl ayer over the dies with opehrﬁgs aligned with the
bond pads of the dies; a first trace on the first insulating

| ayer connecting a bond pad of a first die to the bond pad of a
second die; a second insulating |ayer over the first trace with an
opening to the first trace; and a ball pad and a second trace
over the second insulating |ayer, a via interconnect in the opening
in contact wwth the first trace, and the second trace connecting the
via interconnect to the ball pad, wherein said bond pads of the first
and second dies are_conpected to _a_single ball pad. .17. A

semi conduct or vaanlwl,'wesﬁﬁr fracphen the fig, \fl?tatgg‘ﬂfeoﬂ?w %‘%@‘“B"HE’ efbopsbpads
waf er | evebr Rackagas: dieaah sBanl AReyiBRPHdcRigd titerbMMAeEd BYDIR of said first
sem conductor dies, and each die conprising a plurality of bond pads;

a first inS#L&ting filmover the dies with openings extending to the

bond pads of thetin@S$nsulating film GvePlhd ¥Rk irhdés;Qhd f i rst traces on the
first insulating film one of said plurality of bond pads of each of

a first di e and saconddreeriandiadalhprdonihesesenskenspeting fibm, cop pbseiddatetppnupaied
of said fi ; b ' j) fii ;
oha" " 1 Gl AATER ) RECAN SIS, e RN B DR e ree
film one gidw&rannated bowhpads bitte Hshahdpawhed dies araeorfriectsd tozarsin ghelmdpdd.
di es connected by the second trace to the ball pad such that said

I nt erconnected bond pads of the first and second dies are connected
to a singl g.balA sepsicbnduct&. walers anmipeisingLecdubstratwaheiprisispaplutadityng wader level
substrate co risiqﬂgq(pluraliay.of waf er | evel packages, each
package coPﬁ? g§§,ﬁgﬁ ackage Comprising: .

two or more semiconductor dies, and each die comprising a plurality of bond pads;

a first insulating film overlying the dies, openings in said film extending to the bond
pads of the dies; and

a redistribution layer comprising a plurality of traces and ball pads comprising a first
trace situated on the first insulating film and interconnecting one of said plurality of bond
pads of each of a first and second die within each package;

a second insulating film over the first trace; and

a second trace connecting one of said interconnected bond pads of the first and second
dies to a ball pad within each package such that said interconnected bond pads of the first and
second dies are connected to a single ball pad; the second trace and ball pad situated on the

second insulating film.

19. A semiconductor wafer, comprising: a substrate comprising a plurality of wafer level
packages, each package comprising:

three or more semiconductor dies, each die comprising a plurality of bond pads;

an insulating film over the dies with openings to the bond pads of the dies;

a first plurality of traces and ball pads on the insulating film, including a trace
interconnecting a bond pad of a first die and a bond pad of a second die of at least one
package, and a trace connecting one of said interconnected bond pads of the first and second

dies to a ball pad within the package;
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of bond pads; a first insulating filmoverlying the dies, openings in
said filmextending to the bond pads of the dies; and a

redi stribution |ayer conprising a plurality of traces and ball pads
conprising a first trace situated on the first insulating film and

i nterconnecting one of said plurality of bond pads of each of a first
and second die within each package; a second insulating filmover the
first trace; and a second trace connecting one of said

i nterconnected hand adﬁwonﬂ%pﬁ }I S p%f§econd

i .a bal |
RSB B b Bt PP RABRAL A GRe! Bufie B RS

Wi t hi n each package
first and secipads elitksdies sdcothndall pdisfanda singl e ball pad; the second
trace and ball pad siiu ted.on the second HnsuLa uf film 19. A ¢
semi conduct or viaiesId PIYREY CEiracgs omthe fsulpting %Ve&dﬁ‘é‘ﬂ "gﬂ higecs cpRnsFdIe g ©
of wafer | @ghteRatkasebond§adIoMRCHBIONd ROR disd dTdhe fabk#pe tdD4 béIpad of a
sem conduct or dies, each die conprising a plurality of bond pads; an
i nsul at i ng thirddis Qs package aycbdhagssig) b%‘emﬂﬂg‘ghet%ste sreonsiang thisbdiessee ¢ he
di es; corfhedtid Bla splghtalliphg, of traces and ball pads on the
insulating film including a trace interconnecting a bond pad of a

first die and a bond pad of a second die of at |east one package, and

a trace conpect} Ld . 3 : f
L 22 oA AR SO OISR AN 0l Wi
i nsul at i ngcomagrsingover the first plurality of traces and ball pads

Wi th openings t t% H?‘El;&s? Qe(?nigoquEct&f cl%ésbgacghﬂgzgllﬁﬁrgsufgga )}%Pﬁli&aolf lbo ds; and

a second pIuralle races on the’irnsu rncludi‘ng’a
trace connect i ngfieniasubdting heyet omtee the dies @dth epentirgn b thatlendgfads bifthé diegt and

package Such 1 natoedl o Bue-gaALPap o RE Ty eleo i dning AR i s

are con necthﬁsfcd.ﬁeoainF b BEhdEpadalf kachad a firs? Bie af¥l SQobRialiclofd tastwat package, a
conprising: a plura

conpri si ng Fra?ecfﬁl‘“e&?“é%%@%%ﬁ“&%&ﬂ?&]%%iboggl%?%gié ﬁ%ggrgi @g‘?%g?q?%it%@ bajl
plurality @hd weKel tHReSkage such that said bond pads of the first and second dies are connected to a
single ball pad, a trace interconnecting a bend pad of each of a third die and a fourth die of the
package, and a trace connecting one of said interconnected bond pads of the third and fourth
dies to a ball pad within the package;
a second insulating layer over the first set of traces with openings to the bond pads of
the dies and the ball pads; and
a second set of traces on the second insulating layer, including a trace connecting one
of the interconnected bond pads of the first and second dies to one of the interconnected bond
pads of the third and fourth dies within the package, wherein the interconnected bond pads of

the dies are connected to a single ball pad.

21. A semiconductor wafer, comprising: a substrate comprising a plurality of wafer level
packages, each package comprising:

three or more semiconductor dies, and each die comprising one or more bond pads, a
bond pad of each of a first die and a second die interconnected by a trace;

an insulating layer over the trace and comprising openings to the bond pads of the

dies; and
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a first insulating |ayer over the dies with opénings to the bond pads
of the dies; a first set of traces and ball pads on the first
insulating layer, including a trace interconnecting a bond pad of
each of a first die and a second die of at |east one package, a trace
connecting one of said interconnected bond pads of the first and
second dies to a ball pad within the package such that said bond pads
of the first and second dies are connected to a single ball pad, a
trace interconnecting a bond pad of each of a third die and a fourth
die of the packa? and a trace connecting one of said interconnected
bond pads of t felurality af tsaces nghe insulatingdayen ncluging a trasel infireaaperting gne of the
package; I S
W th openi oo EOREmy Bt Rl e R 4V BreabRekgeR) « B gt oL L
a second sditofghe packages on the second insul ating |ayer, i ncI uding a
trace connecti C i

second di es to%ﬁ%&o ﬁ%ﬁf?}d{n@ g‘?)snogg{c}?‘e&%} % g’b‘{j thg ?SQJ Otéln‘fcﬁefd bé%ttra
fourth di et ahall hadwmthmttp@eddageﬁuclv\kheraaidbonﬂtpads nf the Ciostysecind dndihird divsars
of the dies_ar onne a single ball pad. 21. A sem conduct or
waf er, coﬁﬁPt¥fﬂg a3"&h Eg Wite conprising a plurality of wafer |eve
packages, each package conpri sing: three or nore sem conductor

di es, and each di e, .conprisi one .or nore bon ads, a.bon d of
cach of 8 Prr o TSRS Nl P Es R SRISRE o By § PRy o
an i nsul aty4fer 1g@yggckggé§rea@mcﬁarga@@n@m]gcorrpr| sing openings to the
bond pads of the dies; plurality of traces on the

i nsul ati ng | aydee qrrteqr%ﬁnﬁgpnéuqt?ré’é@ ‘Faﬁlﬂ gic comprising qug opmaredrongd prds;

i nter connect ed atﬂ?{f%sﬁﬁﬂ? Qtertot)@r tte J:&twﬁmbe&ﬁgsftﬂ%efﬂoﬁé p&s of A€ t],epac kage
to a bond pad of a di e of package wherei n one of

sai d bond pads adtstresstributign laygéméhmﬁr@trmtutﬁtmgi lagigrez bong nad aheach ele fiyyt die
t t |
race to aanﬁasécogéﬁlegtatﬂédat ér%l%aaé éﬁ&?coﬁhb%{tdfbgatraée%f%ﬁgﬁﬂ c@étﬁﬁmpa 4

the first, secon Ird dies are connected to a si
22. A semlegmduct or mafer conprising: a support substrate conpri sing

aplurality of Wac]c ec'i ins atl lee?ka Seﬁrs%%?sg'lb%?on rw1 & SQS’ he:tbhrc?e
o B6n

or more seni coAd e conpr|5|ng one
pads; a leﬂithS&bﬂhmhg Iayer over the dies with openlngs to the

RS SR e e W E AR

insulating layer, one of the interconnected bond pads of the first and second dies connected by
a trace of the second redistribution layer to a bond pad of a third die of the package, and said
bond pad of the third die connected by a trace of the second redistribution layer to a ball pad

such that said bond pads of the first, second and third dies are connected to a single ball pad.

23. A semiconductor wafer, comprising two or more wafer level packages, each package
comprising:

two or more dies, each die comprising a plurality of bond pads;

a first insulating layer over the dies with openings to the bond pads of the dies;

a plurality of first traces on the first insulating layer, a bond pad of each of a first die
and a second die interconnected by a trace;

a second insulating layer over the first traces on an opening to each of the first traces;

and
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and a second die of at |east one package interconnected by a trace of
the first redistribution |ayer; a second insulating | ayer over
the first distribution |ayer with openings to the bond pads of the
dies; and a second redistribution |ayer conprising traces and one or
nore ball pads on the insulating | ayer, one of the interconnected
bond pads of the first and second dies connected by a trace of the
second redistribution layer to a bond pad of a third die of the
package, and sai d bond pad of the third die connected by a trace of

the second redi,SSLRYLER hAVSl 400 hal b SUSD DR SRLd, AR1G

pads of the fir'd I'es are conne
bal | pad. mﬂeﬁcomﬁacsmmndmfalhﬂortp@nmg@‘éz&h v1aomnqoomrecmg conit erith woe ef thraiﬁlet

compr | o1 e ke g SaREe 5 BY SHEHIRTRELD % ¢ 8 helRlFrdh, SR yBRSN G, ©
the di es wintefconieri basd pads bibe hfsnﬁhdaadmd dfes hle@oxtieetsd to a single ball pad.

plurality of first traces on the first insulating |layer, a bond pad
of each of a first die and a second die interconnected by a trace; a

second i nsy at iA4g JraMBhs RY Shrthdd Corhprishig ah iBGRANLRyR BVERRNifROrdces. each
of the first traces;

25.  Anyofclaims 10, 11, 13, 17, 18, 19, 21 and 23, further comprising a second insulating
layer overlying the plurality of traces with openings to the ball pads.

26.  Either of claims 14 or 22, further comprising a second insulating layer over the second

redistribution layer.
27.  Any of claims 1-23, further comprising a ball contact mounted on each ball pad.

28.  Any of claims 12, 13, 15 and 21, wherein the trace interconnecting the bond pads of

the first and second dies is on an insulating film overlying the dies.

29.  Any of claims 17-23, further comprising scribe lines between the packages.

30.  Any of claims 10, 11, 16, 19 and 23, wherein each package comprises at least four
semiconductor dies, and the first plurality of traces comprises a trace interconnecting a bond

pad of the fourth die to a bond pad of the third die of each package.

31.  Claim 20, wherein the second set of traces comprises a trace connecting a bond pad of

the first die to a bond pad of the third or the fourth die of the package.

32.  Claim 20, wherein the second set of traces comprises a trace connecting a bond pad of

the second die to a bond pad of the third or the fourth die of the package.
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—ana_ a prurartTy of balT pads and second tFaces over the second
insul ating layer, and a via interconnect in each of the openings,
each via interconnect in contact wwth one of the first traces and
connected by one of the second traces to one of the ball pads, such
that said interconnected bond pads of the first and second dies are
connected to a single ball pad. 24. Any of clainms 1-9, further
conprising an insulating |ayer over the first traces. 25. Any of
clainms 10, 11, 13, 17, 18, 19,21 and 23, further conprising a second

i nsul ating,,l ayer, .overlying . the pluraljty of traces with gpenings to
the bal | plds. C18 20pvisel tisreqspia it fapes fompsisiia e e dlig Aoy d ot
second i nst¢ Bist digof thy packaxeas abhl e @Othd tHiRidiiSéithdpickaye, dAndydrace 27.

Any of claims 1-23, furth Co .Sl a pall contac nt ed, on _ each
bal | pad. COQ@CHMb%ﬁPe@ g the SeE9ld digof Hespagkege 0 @ wﬂéﬂépﬂff’whgﬁeg?@e
interconnq@&h?g t he bond pads of the first and second dies is on an

insulating filmoverlying the dies. 29. Any of clainms 17-23, further
conprising scribe Iines between the packages. 30. Any of clains 10,

11, 16, 19,and A%eé’lecmﬁ% ?ﬁts&gﬁ ?t::‘a‘?psrg kﬁgiﬂ‘e (3t rc%:ﬁﬁtsm@ciulé ERkisih® ¥ least one

sem conductor dies, an .Lura ty of traces conprises a
trace i nt evaferienstpdckegeathb parkiagsaadmpfisiehal [fasi i serdicendugtondibornch gubsiratst

the third di.e, ' ' t
of traces SFgS boriahef8885e bond b, o s Tkl B Sy Mo AELBNSE, |
a bond padhobontipedsdrposdd troughepénings iththel insulating thaterird,ckd g eedistrtioiTlapérm

20, wherein thensec ngts%Iquakéggﬁ%dco EH% Sﬁﬁ-tQQQ? %Pgnecting a

bond pad SPTPHENE LREHYS &S 21 f)?ﬂj SIS RS SR Y e fourth

di e of t henerekRGng a bond pad of each of a first die and second die, and a trace connecting either
the bond pad of the first die or the bond pad of the second die to a ball pad, wherein the

interconnected bond pads of the first and second dies are connected to a single ball pad.

35. A memory module, comprising: a printed circuit board, and an integrated circuit
module comprising at least one wafer level package, the package comprising at least two
semiconductor dies on a substrate, each die comprising at least one bond pads, an insulating
material overlying the dies, each of the bond pads exposed through openings in the insulating
material, and a redistribution layer comprising a plurality of traces and ball pads on the
insulating material, a trace interconnecting a bond pad of each of a first die and second die,
and a trace connecting either the bond pad of the first die or the bond pad of the second die to
a ball pad, wherein the interconnected bond pads of the first and second dies are connected to

a single ball pad.
36.  Claim 34 or 35, wherein the integrated circuit module comprises a multi-chip module.
37.  Claim 36, wherein the multi-chip module is selected from the group consisting of a

single in-line memory module, a dual in-line memory module, a random access memory card

or module, and a read-only-memory card or module.
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|
33. Jarm 20, wherein the second set of traces conprises a trace
connecting a bond pad of the first die of the package to a bond pad
of the third die of the package, and a trace connecting a bond pad of
the second die of the package to a bond pad of a fourth die of the
package. 34. An electronic system conprising: an integrated circuit
nodul e conprising at | east one wafer |evel package, the package
conprising at |east .two sem conductor dies on a substrate, each die
conprising at |east one bond pad, an insulating material overlying
the dies, gach gf; gh openings in the
i nsul ati ng mat é% lg]teg&eg a reglfpgt@%%i@gﬁtgﬁgﬁgﬁgggyer conprising a
plurality of traacrbs;rlbmmnﬂm'bt ovgadtd intprepimectinggwb dics g a mebisteate.dhe a trace
i nt erconnect. n and
atrace ¢ O %l ((’19 thont?@lef% pr{swg agfg’ﬁérage 1a%rcph{e§{m%d§0n%%gd giee%r&p tﬁ]éﬁv
pad of thedlssemhdsecbxﬂ tiace mtdmhhecpaglone\dﬁemébmndtﬂads uoratbmﬂcpadmmeteenkaidond
pads of the first %d econd dles ected to a single ball pad.
35. A menof fﬁ?ﬁ’&ﬁi}eg FF@lCH’a‘eaﬁ {9raist‘ﬂgg(}’ iPP€uit board, and an
integrated circuit nmodule conprising at |east one wafer Ievel

package, the package corrpr|? lg at | east ,two sem conductor dies on a
subst r at e, 3%acHninEeRidsyatesilergl Reckage £OMPEHRE bond pads, an insul ati ng

material overl yij ;ﬂﬂaﬁt]b%f thﬁﬁcall %&ﬁu&fveﬁtﬁ@es%@éﬂn@ﬁﬁéctﬂfﬁ%@dwé e OO

openings in the insulating erla and a redistribution |ayer
conpri si ngsuhstpsta,p Srst trgzcedntetcma@ét@mn%a#d of sachof e Wﬁél%@d?ﬁ%@ﬁ@“ﬂce
mat eri al e
and second A SIERUSHARNARLL 15 GRS THERM Al HRESnRucl shid Al i
first di e omntced thopidglpddll pid.t he second die to a ball pad, wherein
the interconnected bond pads of the first and second dies are
connected to a single ball pad. 36. Claim34 or 35, wherein the

i nt egr at ed4@i roduimtegiatkdlvmfmbwprpasme,aconmﬁsihg chip nodule. 37. Claim

36, wherein the u elected fr e
consi sting of a?‘g%'ﬂﬂ"‘& Ag}ieﬁ)’ém?‘fg an%r’r%tﬁrﬁ?@wé{' gwgldlés o} ?L?\bgtrﬁ% the. Ty
nodul e, a feaﬁﬁmmlms@%orﬁmmfgw ﬁr@trtdc@dSonrrMugebolmmdafe@adfmahye duesrmq/

card or nodul e. An j nt eqgr.at ed waf ack ri.sing:
el st biFE ks jees e et s & Bk, WhiesPlR S8 Bng g P
substrate, cdnh&téd&@h%hgletbuﬂbw | ayer conprising a f| rst trace

i nterconnecting a bond pad of each of the two dies, and a second
trace interconnecting one of said bond pads to a bal | pad, wherein
said inter gpnne&%&qcm[}gomggr &dnfprizppgnected to a si ngl e ball pad. 39.
An integrated wafer level package, conprising: plurality of
electrical |y comdaempieevaferdevshpaskages formed th?fé‘i"bé?ﬁhé’é?}iaﬂfgcct%wtﬂlgé“go Bh a
substrate, m% s%ﬁlﬁ:ton&lfcgagﬁleg Ah& E&R REGH] ﬁgnfa Rgﬁmﬁﬁgom pAR8GRa @F the

two dies, a second trace connectl one bond pads to a
bal | pad, widstrxbunorslayed compmmﬁretqﬂlerelhtboﬁmacpaw baH padsovprcioe B argnoge

S POr see Bief Phireif dpafdpdd U SRR BV B 8ha | SYBla REGAAASpa0ABRAL ! 1O

a redistri i on or me Interconnecting two-dies on a
substrat e, ;rltdme)nnmhdsl:tyral tkaaé,iaod obecnf eaid bmrdmads«)thge frsf andsecond diceare connected

connecti ng of, each,of the t e n

connect i ngb%%ﬁ q? EE?]?%%' 1 %’eﬁa%‘ggerw crgfn S@\Eétemodnng%t?agg@ggnec
bond pads admedediwacinglt Hatd pad.si ngl e ball pad. 41. A sem conductor
waf er, conpri sing:

42.  Any of claims 38-40, wherein the substrate comprises a semiconductor wafer.

43.  Any of claims 38-41, further comprising a ball contact mounted on the ball pad.
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'6ﬁ§”6?”ﬁﬁ?é”ﬂﬁf€i“lever“ﬁﬁﬁKﬁﬁés f or et her eon, €ach package
conprising two or nore sem conductor dies, and each die conprising a
plurality of bond pads, and a redistribution |ayer conprising a first
plurality of traces and ball pads over the two or nore dies wherein a
bond pad of each of a first die and a second die within a package are
i nterconnected by a trace, and one of said bond pads of the first and
second dies are connected by a trace to a ball pad wthin the
package, wherein said interconnected bond pads are connected to a
single ball pad, 42, An f clainms 38-40, wherein the substrate
conpri ses a*se n‘f\‘&yo‘?fd’l?érf%? é)'f}\}af"é‘F‘.'e'“ th%g‘%ipnlﬁ‘s‘t’lnéﬁgﬁée‘j%%ﬂ’ 9 REFiOHR P
conpri si ngmambal fundtieAt act nounted on the ball pad. 44, Any of
clainms 38-41, wherein the dies conprise integrated circuitry to
performa menory function. 45. Any of clains 38-41, further

conpri si ng4an i AsHliRidiAg34-2Y Sy &mpiidfig bf fis@StnY bt QRS MBRed R he
ball pads. 46. Any of clains 38-41, mhéreln the conductive traces
conpri se aocpwigststthebalipedal . 47. O ai m 46, wherein the conductive
nmetal is selected fromthe group consisting of copper, alum num

gold, and nickel. 48. Caim46, wherein the conductive traces
conprise t® orAmpofeldimy39-4],sthemincbnchndudtive traeet admprisd 9 corcuetive mfal.
wherein the conductive traces conprise overlying |layers of al um num
ni ckel, and copper. 50. Any of clains 38-41, wherein the conductive
traces conpf.i seClaincd)cihedeintbe goakdyoriee memrt Bis¢ledted frdm the Afynp@bnsistiag ofs
38-40, further conprisiqg %ﬁ igéulating | ayer over the first trace
with an op&HPHy 2B MFL 8Pl alA Mekeee ~ with the ball pad and the second
trace over the insulating |ayer, and the second trace connected to a

via interconnect in the opening in contact with the first trace. .
48.  Claim 46, wherein the conductive traces comprise two or more layers of a conductive

metal.

49.  Claim 46, wherein the conductive traces comprise overlying layers of aluminum,

nickel, and copper.

50.  Any of claims 38-41, wherein the conductive traces comprise a conductive polymer

material.

51.  Any of claims 38-40, further comprising an insulating layer over the first trace with an
opening to the first trace, with the ball pad and the second trace over the insulating layer, and

the second trace connected to a via interconnect in the opening in contact with the first trace.
52.  Claim 41, fusther comprising scribe lines between the packages.

53.  Any of claims 38-41, wherein each package comprises at least four semiconductor
dies, and the redistribution layer or plurality of traces comprises a trace interconnecting a
bond pad of the fourth die to a bond pad of a third die of each package, and a trace connecting
one of the interconnected bond pads of the third and fourth dies to one of the interconnected

bond pads of the two dies or to the first and second dies.
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52. Claim41l, further conprising scribe |ines between the packages.
53. Any of clainms 38-41, wherein each package conprises at |east four
sem conductor dies, and the redistribution |ayer or plurality of
traces conprises a trace interconnecting a bond pad of the fourth die
to a bond pad of a third die of each package, and a trace connecting
one of the interconnected bond pads of the third and fourth dies to
one of the interconnected bond pads of the two dies or to the first
and second di es. 54. An el ectronic system conprising: an
integrated circuit nodul e conprising at | east one wafer |evel package
conprising a redistribution |ayer over and interconnecting two dies
on a subst¥at e Andlectronidisysten, isompriging: aywtegatrdminceil mgdule ¢ampsisingapleest one
i nt erconnegtd : . . ' :

trace i n er gt prRgE: (A he SNl iyt 8P ShE prorifecind Rk on
sai d i nt er substrags thedediarilitioa thyemompdsing & Gitsetlace dnterceinagting athehd pasled each

i cor at e e BB Ena i PRt ricong bl S oond PR B B age

conpri si Nowheréif €4id intdrbatinécddd Hoay pads areconmntdd itand dnglobalbeddi ng two di es
on a substrate, the redistribution layer conprising a first trace
i nterconnecting a bond pad of each of the two dies, and a second

trace int esLonnemknds metRItontiisthgPOphtqR@Suit Boaad, RAd bn BRgrateatatwi n
sai d bond pads are connected to a single ball pad. 56.. C aim54 or

L g ) o.. U
55, wher ei RodWecqmprisige at leest encwafer ) cyshprskage compryagyredistibpiiqn laygr gver and

modul €. SifierdshlcihPRvo WIS b, b kedistebitioh HPéi'éblﬁFﬂisﬁngsé?ﬂir@ﬂFaQQ from
the group consisting of a single in-line nenory nodule, a dual .
i n-1ine neitsrepnpastiog wbong ped atkesh efthety diesntida seeand tigee isERonRectingepesf
read-only- r d : I &d hag pag waf er
| evel pack§§£3ﬁ§8ﬁgﬁgéﬁﬂégﬁ’HL&““S%%P?ﬁﬂgﬁiﬁgg?g%“%ﬁgﬁﬁgﬁ?ﬁg Payer
over a plurality of sem conductor dies on a substrate, each die

ot at g ayPub LA ot R e BRyRERLATSbL Bl Wb
redi stribution | ayer over the first insulating |ayer, the

|t or connett i nd Aot A ot Mayaredi<h e BRERR b edisle

appl yi ng asifig€ Mheinfsintratotile, :aiglrin Oe metnbe matlies & Fanboth aawsd ragmeury cadd
formng a trace, and bahl[ﬁad on the seconP i nsul ation |ayer, said

trace conn®dh9duls ek srd-pHEMSBNE PEHY ®9Uhe first and second dies to
the ball pad, wherein said interconnected bond pads are connected to

a single ball pad.
J 58. pA method of fabricating a wafer level package, comprising:

applying a first insulating layer over a plurality of semiconductor dies on a substrate,
each die comprising one or more bond pads;

forming openings through the first insulating layer to the bond pads of the dies;

forming a redistribution layer over the first insulating layer, the redistribution layer
comprising a plurality of traces with a trace interconnecting a bond pad of each of a first die
and a second die;

applying a second insulation layer over the redistribution layer; and

forming a trace and ball pad on the second insulation layer, said trace connecting one

of the bond pads of the first and second dies to the ball pad, wherein said interconnected bond

pads are connected to a single ball pad.
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~BY A method of “fabri catifig a wafer |evel packdge, conpri si ng:
applying a first insulating |layer over at |east three sem conductor
dies on a substrate, each die conprising at |east one bond pad;
form ng openings through the first insulating |layer to the bond pads
of the dies; and forming a first plurality of traces and bal
pads on the first insulating | ayer, wherein a trace interconnects a
bond pad of each of a first die and a second die, and a trace
connects one of the interconnected bond pads of the first and second

dies to a 'l ,pad; ing a s nd. i nsul ati ng. | ayer over the
traces: and: mgtp%cf&ﬁryﬁ%mag%%‘gﬁgﬂﬂ% p%gi?g(eyco&pglfwg%es over the
second i nsul at iapglyingy €ikst inshiefigy 1yed ovdracieasothrdeREmResdnoBr HidsoH aubkgate,

| ayer connect% one of thg inteLconnﬁcted bond pads of the first and
second di €€k e LOBYIRINEFASEAH PG die. 60. A method of fabricating

a wafer |evel @aﬁf@?niﬁg@mfdugﬁ ihd first insulatidRBley {oBe Bdhdipaddrad iig; dy er
over at |east three dies on_a substrate, each die conprising one or
more bond pads forang it plwality of tirces piskhallipads oa thiofiret ipaptiag layak whereing
first die @pdifSRRQAG 6tn8ipad Of ALNG ARG YA aSEAYER, 1ndG RS UrRLdd

| ayer to the boﬁd pads OP Pﬁe di es; an% é ?%rninb a prurg%@ﬁi of
traces andfit intexsamiecied bend trads pfribedingt dnd gedond dies towrbeHeprdi a trace
connects one of ' of.sthe first and second
dies to a bondaﬁggﬁ%?ggﬁﬁﬁﬁggaﬁkggmgﬁﬁpggﬁgéﬁﬁkgonnects one of said
bond pads of t fiemingastecordehoality of tracks owir tie esondinsulatingdyer, vdiketeinpeithce

61. A nethod, of fabricati a wafer |evel, package,,.conpri sings.
forming a FipereyBdrafing Wpdaiesene ofihenfroapeties ardbidn gt oy il er
t hree or rgecsnddiesso Dbond padibfd thirt die. each di e conpri sing one or nore
bond pads, the first insulating |layer with openings to the bond pads
of the dies, the first redistribution |ayer conprising a trace

i nt er connegik i NG\ Meth@Net Mtiitatig ©R4rhr 16¥el packidesdontprieingnd a second di e;

applying an insulating layer over at least three dies on a substrate, each die comprising
one or more bond pads, and a trace interconnecting a bond pad of each of a first die and a
second die;

forming openings through the insulating layer to the bond pads of the dies; and

forming a plurality of traces and ball pads over the insulating layer, wherein a frace
connects one of the interconnected bond pads of the first and second dies to a bond pad of a
third die, and a trace connects one of said bond pads of the first, second or third dies to a

single ball pad.

61. A method of fabricating a wafer level package, comprising:

forming a first redistribution layer on a first insulating layer over three or more dies on
a substrate, each die comprising one or more bond pads, the first insulating layer with
openings to the bond pads of the dies, the first redistribution layer comprising a trace
interconnecting a bond pad of each of a first die and a second die;

applying a second insulating layer over the first redistribution layer;

forming openings through the second insulating layer to the bond pads of the dies; and

forming a second redistribution layer on the second insulating layer, the second

redistribution layer comprising one or more ball pads and a trace connecting one of the
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applying a second insulating |ayer over the first redistribution
| ayer; form ng openings through the second insulating |ayer to the
bond pads of the dies; and form ng a second redistribution |ayer on
the second insulating |layer, the second redistribution |ayer
conprising one or nore ball pads and a trace connecting one of the
I nt erconnected bond pads of the first and second dies to a bond pad
of athird die, and a trace connecting said bond pad of the third die
to a ball pad. 62. A nmethod of forming a die package on a wafer

| ovel . COMM&hiltied hong pack B B od el o R0 Al Bl b g BAneh ace

waf er having a Ies thereon |nsu atin

havi ng opemnngsmgsaldh@ldhxaddftﬁladsrd@iﬁetblaé)aldip@s, and form ng a
redistribution ayer on the first insulating |layer to forma
plurality of traces, including a trace connecting a bond pad of each
of a firstéedie Amﬁhhadsfeﬁ:fmmgdidé;paélmgerbmgwafesmdmbniprisiugati ng | ayer
over the redistrihuti ra a

pad on 't he. secdrEma drRaielg e oves aaer Rixdhe Eaibaliv s BinsBurPe ey

I nt er connegk@stidaandr Ragts opbnihdiao tHerbbhd pdlid oftic izl alles to the ball pad
such that the interconnected bond pads_ are fqnnected to bal |

pad. 63. A met HBH“'E%af“GPSFﬁhr"}BO‘h'aWQ“HEJK%IQ%W HpEYSTde g afpé?f#?fggf tgaces,

first redi glhbpyhinat doﬁb(&fm@é/%nd%d beash of Morscliiemdsedonaust rate, the
first redistribution |ayer conprising a trace |nterconnect|ng a bond

pad of each of fewpinga sesandyinglilating layer over the redistribution layer; and
forming a trace and a ball pad on the second insulating layer, said trace connecting one

of said interconnected bond pads of the first and second dies to the ball pad such that the

interconnected bond pads are connected to a single ball pad.

63. A method of forming a die package, comprising:

forming a first redistribution layer over at least two dies on a substrate, the first
redistribution layer comprising a trace interconnecting a bond pad of each of two of said dies;

forming an insulating layer over the first redistribution layer with an opening to
expose said trace of the first redistribution layer; and

forming a second redistribution layer over the insulating layer, the second
redistribution layer comprising a plurality of ball pads and traces, a via interconnect in the
opening of the insulating layer in contact with said trace of the first redistribution layer, and a
trace of the second redistribution layer connecting the via interconnect to a ball pad on the

insulating layer such that the interconnected bond pads are connected to a single ball pad.

64.  Anyof Claims 58-63, further comprising applying an insulating layer over the traces

on the insulating layer or on the second insulating layer.

65.  Claim 64, further comprising forming openings through said insulating layer over the

traces to the ball pads.
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—tormng an-insut ating | ayer over the first redi'stribution | ayer with
an opening to expose said trace of the first redistribution |ayer;
and formng a second redistribution |ayer over the insulating
| ayer, the second redistribution |ayer conprising a plurality of ball
pads and traces, a via interconnect in the opening of the insulating
| ayer in contact with said trace of the first redistribution |ayer,
and a trace of the second redistribution |ayer connecting the via
interconnect to a ball pad on the insulating layer such that the
i nterconnect ed bon ads are nnected to, a Si n | e ball 64. Any
of O ains 63Ny F'g Scﬁénﬁﬁﬂggl‘%amaﬁw yingyating hfh%laﬁtsﬂtq *?fqufqﬁformver
the trac esmﬂlﬂldb&]%aéldaﬁéé' @Eh Bﬂ:khg%y&fnp%m@iﬁe fikeaeeqnd die@wdh%hmgadk ayer.
65. Caim64, further conprising formng openings through said
i nsul at i ngmtegy@qec@(}@ytheﬁ@cqsr aces to the ball pads. 66. Any of
clainms 58-63, further conprising: singulating the substrate or wafer
to formindividual packages, each package conprising the first and
second di &¥-w tﬁhmbtbwof;fabwaﬁlm@rl@f@m@épwltm}oduhecmws 67. A
met hod of fabrig pealellt
separating a pl ﬁ%g#lp?ya@fdl%&g&ﬁ%rggg arCE %atté)es t%ﬁhvb@%@%ﬁwgﬂea\ﬂ one
packages, pickdgeewoprising apb@&ta\g@smcqnducswnd@sa&ach daasd}mplvamm thastenelbatdor

di es, h | b |

mtoriar Qi RaRbs B o R he SRS BB Pa At 180 BbiRE e,

! ayelr C ONpdohprisige ﬁf}lni'allt)adﬂttayesahd bl beads omthe 1d3&lhilng)a§6rla‘.b,(rjh tt'afte .

I nsul ati n materi a trace.1 nte nnecti.n on ad o each of
first di e%a%f OWEEHER '?fi“g padpffa §1 frraafff% dé"oﬁ?ﬂé%f’?‘i‘]gerf’ﬂégéfﬁc“t $pgnecting one Oaf
i nt er connefé mebrddanedtcdddnd pdds bhie Fitst sid seethd YRS W WhdliR8, Wwikrén @l | pad,

wherein the interconnected bond gtgs are _connected to a single ball
pad, and a}§§@ﬁﬁ‘}elc‘ﬁ§b?ﬂ‘ijepa ?a'ﬁﬁ?r@eg Ragasle batl gadiand nt egrat ed circuit

modul e.  68. A@%eﬂfsh@@k%m@ﬁ: ,ﬁakagésuﬁmﬁﬁm AR diufhodBeNt i ng a bal |
contact on the ball pads. A met hod of Tabricating a wafer |evel

package, corrprl si ng: for mng a redistribution | ayer over at

| east two gy A‘?&? ggclgﬂg%tsf@ ﬁnhé#&%mbﬁgﬁ% :@th% LAVRL o @FBAIl F4aR9 @

plurality of t one or nore |rst trace
i nterconnecting a bond pad of each of the two dies, and a second

whor oi n oara | nrmangs B et e AR Bk AR 0 i nl o bal

pad. 70. A rre1f¢mnhg1f refligtributing layedo‘eer pedsty® dias oa awalisgmte] the eddjstribution

conpri si ngl:ayer comprising a plurality of traces and one or more ball pads, a first trace interconnecting a
bond pad of each of the two dies, and a second trace connecting one of the interconnected
bond pads to a ball pad, wherein said interconnected bond pads are connected to a single ball

pad.

70. A method of forming a die package on a wafer level, comprising:

forming a redistribution layer over a plurality of dies on a wafer to form a plurality of
ball pads and traces, including a trace interconnecting a bond pad of each of a first die and a
second die, and a trace connecting one of said interconnected bond pads to a ball pad, wherein

said interconnected bond pads are connected to a single ball pad.
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S| |
formng a redistribution |ayer over a plurality of dies on a wafer to
forma plurality of ball pads and traces, including a trace
i nterconnecting a bond pad of each of a first die and a second di e,
and a trace connecting one of said interconnected bond pads to a ball
pad, wherein said interconnected bond pads are connected to a single
bal I pad. 71. Cdaim69 or 70, further conprising: formng an
i nsul ating | ayer over the redistribution layer, the insulating |ayer
havi ng openings to the ball pads of the redistribution |ayer; and
connecti ngspal | gg@q pads of the redistribution
| ayer. 72. 7% alcr%gl orqﬁ‘otf“g? ?ﬂgﬁé li,gorrprl sing: applying an insul ating
| ayer over the fnmdhgarrihtnlmingrlnyleawr the redistribufior layergthe pewiatingslayen bawigh
the insulatin Y nd th bond pads of the dies;
and ?pepﬁgﬁta tge % I@S%Saoefﬂéeaﬁeésl?tfgqh aaehk Iaﬁyer on the insul ating
| ayer, the seccuodnercﬁ(g tsallrchinudts @rthd batlgradosimipredistributiontisy@ee connect i ng
one of the interconnected bond pads of the first and second dies to a
bond pad of a third die. 73. A nethod of fabricating an integrated
circuit nogyl e,Cigi@iay drF0 Wither compriss@par ating a plurality of wafer
| evel packages to forn1|nd|V|duaf packages, at |east one package
conprising a reapingiapinsplating laXFéPV‘?N]&'re Sebytion daveBnnect i ng two dies
on a substrat e, kiR, 6}5°e¥lin§§ thkduigh 'tlﬁﬁnslu?a?t’l %la?&ﬁ@fhb%hlﬂﬁatﬁaﬁd fhﬁvooﬁma@ofme
i nterconnecting a bond pad of "each e"two dies, and a second
trace connéiésiaryy one of said |nterconnected bond pads to a ball pad,

wherein said ' g@?&%&&cﬁ‘édimﬂﬁ’ﬁdﬁq r 84 ﬁfzcﬁgﬁl%@tlﬁﬁrt@e el t!hﬁnplﬂ]oln

pad; and assenb one or nore pac %es I nt I'nt'e rate circult
nodul e. layer comprising a trace connecting one of the interconnected bond pads of the first and

second dies to a bond pad of a third die.

73. A method of fabricating an integrated circuit module, comprising:

separating a plurality of wafer level packages to form individual packages, at least one
package comprising a redistribution layer over and interconnecting two dies on a substrate,
the redistribution layer comprising a first trace interconnecting a bond pad of each of the two
dies, and a second trace connecting one of said interconnected bond pads to a ball pad,
wherein said interconnected bond pads are connected to a single ball pad; and

assembling one or more packages into an integrated circuit module.

74. A die package, comprising at least three dies on a substrate, an insulating film over the
dies, a bond pad of each of the dies exposed through openings in the insulating film, and a
redistribution layer on the insulating film comprising a trace interconnecting the bond pad of
each of a first die and a second die and one of said bond pads to a ball pad, and a trace
connecting the interconnected bond pad of either the first or second die to a bond pad to a
third die.

75.  The die package of Claim 74, wherein the substrate comprises a wafer.
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“7ﬂf‘¢?ﬁT€‘ﬁ§Ek§géf”tOHﬁTT§Tﬁ§'bt |l east three di'es on a substrate, an
insulating filmover the dies, a bond pad of each of the dies exposed
t hrough openings in the insulating film and a redistribution | ayer
on the insulating filmconprising a trace interconnecting the bond
pad of each of a first die and a second die and one of said bond pads
to a ball pad, and a trace connecting the interconnected bond pad of
either the first or second die to a bond pad to a third die. 75. The
di e package of Claim 74, wherein the substrate conprises a wafer

76. The dig package of C aim.74 erein at | east one die conprises

i nt egr at ed%Ci r ﬁﬁ? ﬁpfaﬁ%g%‘gﬂr&ﬁlm 4a%ﬁ'ﬂra§/]e?% A% ‘S‘E)ﬁo.mpnf?s. m;gg@feg%lrcunry to
package, cffpfnh 8 mgoryafundtdast three dies on a substrate, a first
insulating | ayer over the dies with openings to bond pads of the
dies, a trace on the first insulating |layer interconnecting the bond
pad of eacty, of aadit béoﬁhge@b&n;ﬁﬁﬁg%%ﬁdhr@é SiePbth GORRECH RY irRMEtRS lafri d

i nterconnected bond pads to a ball pad such that sai d bond pads are
connect ed V8" e dienyite oppaings pckend padsioh thgidies; afkpce ay e fiss dnsulatieg leyeices,
and a tr acgeRBndelfnd MSbLAAGE & 6L BNl UR 204 ciiftbdi f sai
interconnecfegnﬁhndgpads g% t%éﬁgﬁi%t and sgcoﬁg %fésc§@ amggﬁ%oﬁg

of a thi rdntfcennect?gd bont] midetopdel agsuck thapsaidshond pads arccmsnectadteesidgle balbn
a substrat g ' ' r =3 i rst . on
tho 1ot TsTinleRhe [5E hPBace B o o R i cobhd e
first and sedoadorticetedbehdpadneebd fivgt and eecofid dies td albondipgolad @ thial die.si ngl e
ball pad on the first insulating |ayer, a second insulating |ayer
over said first trace, a second trace on the second insulating |ayer
connect i ng’8one Apdie pdvkagentm@ipricing ack st thbeeniiks pa dSuidtrate efifkd inadatiag thyer
second dies t bo ad of a.third die. 79. A dje package,

ot si ngat B B 8 Hrsaac LS g et dicreanhoctiGe LS FREpt g of o

| ayer overfiktd keBid didaid dobhectifi@6ie 075ail Behd PalsSib alsinglel alliphdion @Y BiFst

i nterconnecting a bond pad of each of a first and second di e and

connect i ng"BHRSNGayean Ecorshins g laver oy esTastinat tar.1a speoad Gace mdhs sepend

i nsul at i NGRbBYRE laydr RRFRAR d2DYHREABGodr@AEN bAM PhdsIAHI firbifafl sdebfes to

wi th openings to tyhe bal| pad, to one of the interconnected bond pads
of the firahongnef efadbirdidiei es and to a bond pad of a third die, and a

second trace on the second insulating |ayer connecting one of the

i nterconnected bond pads of the first and second dies to the bond pad
of the thi?d diAedie p@Bagepcatipeising oklagpe foucdinpor siuhsfrate, a fiesh Ssulpiing laykr ever

on a subst . first insdl atjng | r. gver the di i iNgs

L0 bond pal g Bl op ottt B8 8B ek el pRL bl R

| ayer i nt ednd e¢uonddic agd conbetidg preecbfadid dadpads toa siriglesallpadios thedind di e, a

second insul ating | ayer over said first trace with openings,t h
Frret o r acsiaal ey S e St itiold @5t il AR RE G Rel . o
second i nsankeaf ihd éhidregtMEecteDone @hdsid tHelTRstahd Sekordd didsant & 4 hvad pedef faidd of
a third di agqc: to a, ball pad on,tr\e@gjcond i nsul at i ntg I,a}/er,

wher ei n safit 2pOHIFCpIHERe P the gecopd inulating dyericonnecting PRePTdf wigtesropnected
connect ed Hofd padsion Bk Eirddahd seP@ldiesBd the okl idRAGKE AYRL di€onpri si ng at

| east four dies on a substrate, a first insulating | ayer over the
dies with openings to bond pads on said dies, a first trace on the
first insuoati nguit BxRhgel Eﬁnﬁfrﬁf?@ BERhd RAr e Ssubsithih A GRuRfinAlafdr bodr
and second die and a second trace on the first insulating |ayer

i nt er connetbe diagwith ereningpiedond pedsen said digs, rHiryt dragaen thefirst ipswating layer
second ins I g | gk y 3
Speni ng 1 o ppaF e R PPSr BALT < Arff3he S ERE G- TR S
pads of t heidifiittecawith épeninghtodhefirsttrachandkbe bendgad nf 2 third digcosegond trace

[ | ati I i he f1. d
of e t i PrErer BT ak st ctTacslig e i REE0fe bR EALEA R AERY P HG
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84. A nethod of fabricating a die package, conprising: form ng an
insulating | ayer over at |least three dies with openings to bond pads
on the dies; formng a first trace and a second trace over the
insulating layer, the first trace interconnecting a bond pad of each
of the first and second dies, and the second trace connecting one of
said interconnected bond pads of the first and second dies to a
single ball pad; formng an insulating | ayer over the first and
second traces, the insulating | ayer having openings to a bond pad of

a third di gy ARdn the seconll HsTlatitl BydrWietbil SAC6nAPadsHE the ikt @cbmithnk BN
to connect one of the interconnected bond pads of the first and
second di edies ye eonmedieshid aginglednllphd third die. 85. A nethod of
fabricating a die package, conprising: formng a first
insulating | ayer over at |east four dies with openings to bond pads
on the die8}. A die packapd, ngmpriding =t leagdourdfes bn aséstraexrfirstinsufdting tayer over
i nsul ati ng ce,interconnect i each of
d

| ayer..a firs r ng. a ho pad, of
2i et ar e B v Betite bosberR oL QR BiHGRPrSIERY B  BE Ty P Bog B2E
I nt er conneite@ebnhearing pbsiRl pall of ueh bf 4 Aist AKldecdad divdndlh s ofdirate bh tetfirbal |
pad, a third trace interconnecting a bond d of each of. a third die
Bnd’ a f our {MUIBHTE IaYSRItECOPRRHIpRe PpicRad Sbre bEY thigd BHEIOBRD dig; gecond
i nt er connegis@eiddQn@r A Sai@first HRY skbtint eacws dith @b bpdnirthi 16 Sithied ti (RGP Rond
bal | pad; for Seco insul ating | ayer over the first, set

mng a nd _ | ( h
of traces WrEHRPRAE ﬁﬁge bend nads pigheithid aad 1oiirth die. athisd tragspnitheesesnnd)

pads; and jgylating/|@etdideding QA6 of Sdcoftf trdck AARSLEHA pald Bf HEARADr fourth die
insulating layer, wWith traces connecting one of the interconnected

bond pads &fd toadalf padsn thmescensipnidntiag tayen whespin sajd intereoningqted sl madstod ghe
bond pads gf 06,4 %if@an@?&r{h%starb hfitred t@?sin%-wﬁal hod of O aim 85,

wherei n the Second set of traces conprises a trace connecting the
i nt erconnected bond pad of the first die to the interconnected bond

pad of the 8£.hi r)&i dl%rpaélage,fcgﬂﬁrtigﬁ]gdit?ea&ffoﬁr%s BRG lél?tgﬁate, a first insulating layer over

the dies with openings to bond pads on said dies, a first trace on the first insulating layer
interconnecting a bond pad of a first die to a second die, a second insulating layer over said
first trace with an opening to one of the interconnected bond pads of the first or second die
and to a bond pad of a third or fourth die, a second trace on the second insulating layer
connecting one of the interconnected bond pads of the first or second die to the bond pad of
the third or fourth die, the second trace connected to a ball pad on the second insulating layer,

wherein said bond pads of the dies are connected to a single ball pad.

83. A die package, comprising at least four dies on a substrate, a first insulating layer over
the dies with openings to bond pads on said dies, a first trace on the first insulating layer
interconnecting a bond pad of a first die to a bond pad of a second die, a second insulating
layer over said first trace with an opening to the first trace and a bond pad of a third or fourth
die, a via interconnect within the opening in contact with the first trace, a second trace on the
second insulating layer connecting the via interconnect to the bond pad of the third or fourth
die and to a ball pad on the second insulating layer, wherein said bond pads of the dies are

connected to a single ball pad.
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87 The method 6f O aim 85, wherein the second Set of fraces

conprises a trace connecting the interconnected bond pad of the

second die to the interconnected bond pad of the third or the fourth

di e of the package. 88. The nethod of C aim 85, wherein the second

set of traces conprises a trace connecting the interconnected bond

pad of the first die of the package to the interconnected bond pad of

the third die of the package, and a trace connecting the

i nt erconnect ed bond pad of the second di e of the package to the

i nt erconne ted bonﬂ(P%% rth die of the package. 89. A nethod

of fabricattng gy %a%lﬁréﬁé"g ac‘ﬁﬁﬁzf*cikige GmPTISIG: * £ orming a first

i nsul ati ng | aydsrmingedn induldtiag flyerfovenr at tHasishred dibs witleohenngs lobohd palls pa e

on the dies; formng a first set of traces over the first
df?ayer

insul atin a first trace interconnecting a bond pad of each of
a first di e andormiSacmmecirat enddWcdHaMABCiveNdic R3E1aMAg 18 Pdr Ghe first trace
i nterconnected bond pads to a first ball pad, a second trace

i nt er conneldtercapnestitgonbpng fad eff eagdpefihefirstand ﬁ‘FCP@Id dirw anghige secprsliFach di e
and conneciohRQidNeheF s §@in@erédﬁh&ﬁ&l%ﬂ@ﬁz¥d§gf ekt mﬁs%c&ng d?cs%@a? gﬂgl Pf}l !

pad; formng a second insulating |ayer over the first

traces w tidopeni ngs to the bond pads of the dies and the ball pads;
and form .
Tayer with tr acagide e B e B e o R R il Sl

first and dpanings tdaebsnct\m of h¢hiidniermbnnect ed bond pads of the second
and fourth die br cating a die
?ormn}gba thlrd {}Ece Onlqllljerlgiulat ng 'Iafyertt? gggxgct ORe 3P t?li: I,ngficllco’nﬁg ed b[op?l]g

conpri si ng:
fil m over | padsief thefirst and sémndadﬂs ashesbcmtj@ﬁcmfthmthad digbstrate, each of
said dies conprising a bond pad, and each of the bond pads exposed
t hrough an opening in the first insulating film a first trace

i nt er connegst | NG\ MetheF i Rka@f a’:\hépd‘cﬁigeadwlpﬁgﬁ@nd di e and one of said
bond pads to a first ball f and a second trace interconnecting a

bond pad of a {®TVRE ket 'F%’Lﬁ“f"ﬁ'f’él?fé"’a'%ﬂﬂ legptdoygrdies xyith operHEgssaBandirgdsen
second balthe gigd; formng a second insulating filmon said dies

with openings to said bond pads and bal | pads; and
forming a first set of traces over the first insulating layer, a first trace interconnecting a

bond pad of each of a first die and a second die, a second trace connecting one of said
interconnected bond pads of the first and second dies to a first ball pad, a third trace
interconnecting a bond pad of each of a third die and a fourth die, and a fourth trace
connecting one of said interconnected bond pads of the third and fourth dies to a second ball
pad;

forming a second insulating layer over the first set of traces with openings to the bond
pads of the dies and the ball pads; and

forming a second set of traces on the second insulating layer, with traces connecting
one of the interconnected bond pads of the first and second dies to one of the interconnected

bond pads of the third and fourth dies.
86.  The method of Claim 85, wherein the second set of traces comprises a trace

connecting the interconnected bond pad of the first die to the interconnected bond pad of the

third or the fourth die of the package.
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forming a trace on the second insulating filmconnecting the

i nterconnected bond pad of the first die to one of the interconnected
bond pads of the third or fourth die. 91. A sem conductor wafer,
conpri si ng: a plurality of die packages, at |east one die
package conprising two or nore sem conductor dies, each die
conprising bond pads, a first insulating |ayer over the dies with
openings to the bond pads, and a redistribution |ayer conprising a
first trace over said first insulating |ayer interconnecting one of
sai d bond ds -of [y | @<t ] f ' . cond
die, a secgﬁd i]‘r??gu g{ofjr?gbfaayg;j’ ‘g}{/ege;ﬁ%thggecﬁ ?dr%{ Q@%g%dgc,%q%ﬁlggsgq?ggond
trace and enbatihg padnteiconnattedibox phdef thesond dinwuhaintengnhayedbond pud of
second tra&e Cﬁnnﬁfti nrﬁ‘é)neftf s?i d i nterconnected bond pads of the
first and SEHBHET fiedeurtrdiy pihA°Ka85ad, wherein sai d i nterconnect ed
bond pads of the first and second dies are connected to a single ball
pad. 92. A sem_conductor fer, .conprising; a plurality of die
packages, ch @%@8@5&@%?%@?6&%‘%%%9&& %F%e%@%pé'é??&l} r dies
and a fir sgonhétsib} eliftercbdikeied Bordpall bEhéfiBBdic 601G B pabikageo MR ihtSicoghebiemd
pads, and at |east one package conprising a first trace situated on
the first Pendwadel thgthird glisrof dheparkage rpdaHarecrmscrahe inteeangedisigns aaes
of each of oAnf deksild c@é‘&{“tﬁﬁﬁé@n tlraéage% fhe ifler SRR uoam@&ﬂarrgu&}aaf.gaﬂﬁysackagee

first trace, and a seco ce I nterconnecting one of sai

i nt erconnected bond pads of the first and second dies to a ball pad,

wherei n saigg infer . A 0 -first and second dies
are connec?%d t‘%ﬁ‘ﬁﬁ‘g{’]ﬁgﬁ%fé‘q‘%é‘ﬁggg‘ﬁﬁ?&g%"dt? e?slsng&:ond trace and ball pad
are situated orfotieg s 6cbimdulatigudyat ovegat leagefiour di&3vithrosemegcordud pags on
waf er, conpri,sing: one or nore wafer |evel packages thereon, at |east
one packag eglc?ﬁ’pri sing: two or nore sem conductor dies, each die
conpri si ng bondopsialss fiest et bBrackdwugt tht Firsg inksalyting [opeera firkterack merasnbdeting a
openings to the, bon ds;. and .redistribution.|aye
conpr 1 9; gt e 8F arOE s A Fud sospnp e pgeesmient B el Bliemsetet oo
i nsul at i ngbdrayads to WHid BN séabndidcd ifdatuhnitids a Gbndpaalof edchaf & thididie
die and a second die a({e |nterconq|}ec,t ed by sai chi rscg trace; , a,second
P& Pne d &

. y ;
i nsul at i ngandafayrthdieng geangeti aud integgppnected bond padsde. p segopd Slldading

a ball pad situgtffs #5chbRFind BB ayeSdl Mk NG sdt BYRdces WHE bFinthgd Eth®bond
said i nterconnected bond Eads of the first and second dies is

connect ed bads ehthg digsandhyhe palbpadsitaBd sai d bal | pad, and both of said

it gt o g_ognlegt gg | #Iaf?ﬁ\g%lpeéiancpiet bteactd dnthe RBShdIRGARAZ iy ESwiBl @actORIARELiRS
i )
J the interconpr)lected bond pads of the first and third dies and the interconnected bond pads of

the second and fourth dies.

90. A method of fabricating a die package, comprising:

forming a plurality of traces on a first insulating film overlying four or more dies
situated on a substrate, each of said dies comprising a bond pad, and each of the bond pads
exposed through an opening in the first insulating film, a first trace interconnecting a bond
pad of a first and second die and one of said bond pads to a first ball pad, and a second trace
interconnecting a bond pad of a third and fourth die and one of said bond pads to a second ball
pad;

forming a second insulating film on said dies with openings to said bond pads and ball

pads; and
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97 A Waf ér Teéevel package, cohbrising: a first ﬁnsulating mat eri al
overlying first and second di es; a first trace on the first
insulating layer, said first trace interconnecting a bond pad on each
of the first and second dies; a second insulating |ayer
overlying said first trace, and one or nore ball pads on said second
i nsul ating | ayer; a second trace on the second insulating |ayer
connecting one of the interconnected bond pads to one of said bal
pads, wherein said interconnected bond pads are not connected to

anot her bal

. 95, As nlcon uct or e sin I|
of water Tevel HIUREEEYS of St A Ya eIt bR RE 1 e erginn s REbD
sem conducsfalie fikstaiis to®AE bf Wi ek eipEd i bagd ﬁad@bﬂﬁh@kﬂﬁ)ﬁr‘tﬁurﬂﬂ@ﬁw pads, a
first insulating | ayer over the dies with openings to the bond pads

of the dies; a first set of traces and ball pads on the first

i nsul ati nggﬂ ay & serrid¥ntbHdrehf@, dohpfiGing:Nt er connecting a bond pad of
each of a first die and a second die of at |east one package, and a

trace interconddduralifyobdip pardagsadt lonst epgcdie packagetampesiag BVomdnase f our t h
die of the.paek@Bfr dies, each e SGRFRMAZ ORI, st #@s\ﬂﬁfln%}ég& Onlgﬁhé ?{Essﬁut

set of traces wth openings to the bo pads o e ball
pads; and openings tg thechood padseand afredisicilngion pertchmpesispnirst wanglozerisaid first

| ayer, i nCéH‘,?At a?;ext é@?c%nfe%@ﬁ%& Io??a %%d?)[l?sto? % ﬁ'rﬂ%% "t 89&&%5?%819%23%

pads of th econ one € 1 nterconnec
pads of the atsbnondl dmndsetmufrmmmimgmyw avé the ﬁhetrqna,cﬂndge¢cond trace aadhal ball pad
trace connegt. tercannect

f
bt oo ot BE Serihd hafiRiREE &S fack PmBiSerd of WS Rntefedd
bond pads whdpiB of theSirst ase oo, didsho thd balnpad, ehetin said gerasmeaedbund pads

i ngl I : . .
to asing of tl?eafjirst ety (sjecond dies are connected to a single ball pad.

92. A semiconductor wafer, comprising:

a plurality of die packages, each die package comprising two or more semiconductor
dies and a first insulating layer over the dies, each die comprising bond pads, and at least one
package comprising a first trace situated on the first insulating layer and interconnecting one
of said bond pads of each of a first and second die, a second insulating layer over the first
trace, and a second trace interconnecting one of said interconnected bond pads of the first and
second dies to a ball pad, wherein said interconnected bond pads of the first and second dies
are connected to a single ball pad, and the second trace and ball pad are situated on the second

insulating layer.

93. A semiconductor wafer, comprising: one or more wafer level packages thereon, at
least one package comprising:

two or more semiconductor dies, each die comprising bond pads;

a first insulating léyer over the dies with openings to the bond pads; and

a redistribution layer comprising traces and a ball pad, a first trace situated on the first
insulating layer, wherein one of said bond pads of each of a first die and a second die are
interconnected by said first trace;

a second insulating layer over the first trace; and
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I |
96. A die package, conprising: at least three dies on a substrate, a
trace interconnecting the bond pad of each of a first die and second
di e and connecting one of said bond pads to a ball pad such that said
bond pads are connected to a single ball pad, an insulating |ayer
over the traces, and a trace on the insulating |ayer connecting one
of said interconnected bond pads of the first and second dies to a
bond pad of a third die. 97. A die package, conprising at |east four
dies on a substrate, a trace interconnecting a bond pad of each of a
first and SeConadse %t(%gg e ﬁg)g glat%ﬁ]gn ﬁ1fe ] | ?m@lﬂ%j &%? &h%re%lg
bal | pad, an insu et ayer over sal I'rs race ‘'opent ng s
the ball psa mtemcommedfbohdhpads of e cﬁmnm&ksbmﬂndld'mads qnaniatedfoytshé sécpnd;tracaltrd
second di es d.pan.of a third d trace on the
nsul at ngSt"i@aitpaﬁn%ﬂﬁe{ﬂ o S nderesPndfh Hond s oM CEE RN %y
the first amedanoadingiednallfpad.t he bond pad of the third die. 98. A
di e package, conprising at least four dies on a substrate, a first
trace interconnecting a bond pad of each of a first and second die
and a secopgl traGRfd el faoriae chinplsisg: bond pad of each of a third and
fourth die, an insulating Iayer over said first and second traces
wi th an openi ncf first ieswaiiag matsgiak gvedying firssandspepnd digge and to one of the
bond pads of t heglfded R e ersEthnﬂE Byer, %afdmr&(ilra&r ﬁfé?coﬁﬁ‘ecﬁk%a bond pad on
insul ating | ayer connecting the first” or second trace to the bonh pad
of the thuc@mofmt@unﬂmi@mamahu to a ball pad on the insulating |ayer,

Four th df o5 ar o EouRanigt lsve SpRAfEsfl i By ahd hne GRRR0N o pesate

fabricatingmmudmsﬂmagmage conprising: formng an insulating | ayer
over at |east two

formng a fi rst? steF%]g%aﬁ?/%rt E’F ‘gco?dnsg'ﬁ% 8% %}?g?g%% he ctflhl? S Ee&%nmcwd
inter conneetridrmdsatotmadfqaatbaufpaasy\mhaémsad thtatc amectédbioni padsaine hatsednattedig
| ayer over the first trace with an opening exposing the first trace;
and topihePall P41 | pad and a second trace over the insulating

| ayer, and a via interconnect in the opening in contact wth the
first trace, the second trace conneg tlng the via |nte connect o the
bal | pad. 9300.AACTSPHEIObIAlED FOMPITINg: PRt 456 clpagioges eqcb pagiage
conpri si NG¢omprising: fOrmM ng an insulating |ayer over at Ieast two dies

situated on a wafer with openi ngs_to bond pads on the_ die
four or more semiconductor dies, each die comprising a plurality of bond pads;

a first insulating layer over the dies with openings to the bond pads of the dies;

a first set of traces and ball pads on the first insulating layer, including a trace
interconnecting a bond pad of each of a first die and a second die of at least one package, and
a trace interconnecting a bond pad of each of a third die and a fourth die of the package;

a second insulating layer over the first set of traces with openings to the bond pads of
the dies and the ball pads; and

a second set of traces on the second insulating layer, including a trace connecting one
of the interconnected bond pads of the first and second dies to one of the interconnected bond
pads of the third and fourth dies within the package,

and a trace connecting one of the interconnected bond pads of the dies to a ball pad on
the second insulating layer such that said interconnected bond pads of the first, second, third

and fourth dies are connected to a single ball pad.
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formng a first redistribution | ayer over the insulating |ayer, the
first redistribution |ayer conprising a trace interconnecting a bond

pad of each of two of said dies; formng an insulating | ayer
over the first redistribution |ayer with openings to expose said
trace of the first redistribution |ayer; and formng a second

redi stribution |ayer over the insulating |ayer, the second

redi stribution |ayer conprising a plurality of ball pads and traces,

a via interconnect disposed in each of the openings of the insulating
| ayer in contact with a trace of the first redistribution, |ayer, and

a trace of the %@eaﬁ%asfea?fgfrﬁ"@uﬁ Ieast thigs gies bt HbEN3 G t'faﬁ%mwcé’"“em"g

i nt er connegt bémdl @Al of &R bf PNRL Pidkhd Ravhd dlhd c&mreamgqﬂe of saﬁcﬁwnu 9§ctslt619
an integrated circuit nodul e, formng a plurality

of die packdlged susf that &1 Bendpads areaweca?dgo paiorladall eedvpp Insplpne peeevesr
nore sem CQPHUGE hd 9B ondhd inkdhting8eslonhthd SR Jr §¥1§ nt&!&{ne e OI#ornﬁ gccﬁ;

and second die conprising a trace i nterconnecting a

of said fiofghe fincend serondidigs ox: boadpadefalthitd dig | ayer over the first

redi stribution |layer with openings to the bond pads of the three or
nore dies, and a second redistribution |ayer on the insulating |ayer
conpri si ng9Za bal lie packagm doraprisirece least fiove dies orga sdbktohte, rattmce:mmoh@dngmnd

d of eith th dd
Phird e i Pad Sheatetidod ortEa B bRt ot e Donfioge Gieahel
the bal | piel;pad eqpdnsatatinglagaeheaidiageracnwitthepesinsto tid &l ltpad,fte bm8 of the

i ndi vi dual , acka :apd as | i ng one ckages, i nto.an

i nt egr at ed™ inferopRcted hgi rags Ofi@%%ﬁfﬁéﬁwa digp andsn %\Cr Paﬁﬁaﬁhlrdrﬂlea?dat ed
circuit nmogudd traGOeHthE _&lsﬁllgtlng layer corfn@¢titl 08 6 the iteddohhattedlbofld paddBEHBTES
on a substrate, each d ge.conprising three or nore

i
sen conduchiigrandisesend dies 'iortgftbqnﬁﬂﬂ githeigird dser over the three or nore
dies, a first redistribution |ayer over the first insulating |ayer
conprising a trace interconnecting a bond pad of each of first and.
second di e arf* diapadkags. aemprisingrat Bew four Hiss 61 2 stbstrateljadirstitigen inreoneepéng
w th openi §yy¥ I

second red?g?m&%%%ﬁﬁﬁ ay:ﬁ%ﬂﬁs?&gimggggﬁﬁﬁrﬁéﬁ aﬁﬁﬁghﬁiyggggmﬂFMdOf
conpr i si ngeagh bitd thirdhard! fanth dietandowlationlagetovergaid fird andneeortddmea:w@danbond

pad of ei té]:%fn&é Fb 1Jh!31r e ﬁ[q s%onh BGceS a?lg ?CB glfﬁxefgg c?p%ag g[dt[hg hd fbu h

third die race connec sal
t he bal | pdiel;a thiepimacabn ﬂg 1mdﬂtmg>lmyhagmeoﬂmgttheaﬁlsmrswoaﬂ ﬂad:edoftlmrhmnd pad of

|t ogr at e BITEGT [OHDAGT 8 Ty 14T RSB RE R g i e Bg oo

circuit nogbad @adsederfirs d&gond, third and fourth dies are connected to a single ball pad.

99. A method of fabricating a die package, comprising:

forming an insulating layer over at least two dies with openings to bond pads on the
dies;

forming a first trace over the insulating layer, the first trace interconnecting a bond pad
of two of said dies;

forming an insulating layer over the first trace with an opening exposing the first trace;
and

forming a ball pad and a second trace over the insulating layer, and a via interconnect
in the opening in contact with the first trace, the second trace connecting the via interconnect

to the ball pad.
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form ng a wafer |evel package Eonprising at least two seniconduct or
di es on a sem conductor wafer, each die conprising at |east one bond
pad, an insulating |ayer over the dies, traces and a ball pad over
the insulating | ayer, a bond pad of each of two dies interconnected
by a first trace and one of said bond pads of said two dies connected
by a second trace to the ball pad; separating each package on the
substrate to formindividual packages; and assenbling one or nore
packages into an integrated circuit nodule. 104. A nethod of form ng
a di e package on a wafer |evel, conprising: formng a first
insulating | ayer over at |east four dies situated on a wafer with
openi ngs t bothont metdd of)fmrmh'gd dekipeskage on a wafeotemln@nmrﬂsihgst trace over

the first |nsul ti.n ercon of. fi

oeond di esn dptmiRge A Hke e SR RTALOB s PRt Hra itipe Rl o,
dies with Bﬁdqg@ﬂknﬁeﬁmsexpose t he |nterconnected bond pad of the
first die and % bond third die;

and a second ¢ HaEBRBALhESuBuleh Pite amﬁlmasuﬂaé% feinpe 4rg fediscibtion P

i nt er conneplericBmpadin PPLRIiMEchie&RMBadohd YdIT ARSI twd 6rfsei@rdact ed bond
pad of the first die, the second trace connecting the via

i nt er connect t JOMNBE Bbieuly laEr evsethe At ErdiffrutipRlay eV IBAPENIPERIC CHRPSS
A et hod OgIJ@Qﬁb@&kﬁ&g“gﬁnﬂﬁh&g&@&quCIrCUIt modul e, conpri sing:
formng a ﬁ urality of die packages on a substrate, each die package
conpri sing at |fereing h srsenditedistributicni lnyer over ghednsukating lagerndesscapd a bond
pad of fir

bond pad of PR HE AR ot inedidui SF At SR ELARANE Y Bosen
dies with oyeacth aifgbe tpenings of theinsraing heyet mdo:hmmthpadmpe ef thmﬁnsdredlstalbalon
and a ball pad on .the fi tin a

connect i ng lagfﬁ‘eangfa t{aﬁgoﬁt th? %elp%lbdnrﬁtzl('s}flglgloggaﬁ&r go ectlog ﬁ}etwa 1P%rcopt? %Fta at least
second di esndtalltph@ i nterconnected bond pad of the third or fourth die
and to the ball pad, a second insulating |ayer over the third trace
wi th an opening to said ball pad, and a contact on said ball pad;
separ at i ngjgacha dieopat kedgeutih@ar DieptatdddirviitadulQackpisis: and

forming a plurality of die packages on a substrate, each die package comprising three

pad

or more semiconductor dies, a first redistribution layer over a first and second die comprising
a trace interconnecting a bond pad of each of said first and second dies, an insulating layer
over the first redistribution layer with openings to the bond pads of the three or more dies, and
a second redistribution layer on the insulating layer comprising a ball pad and a trace
connecting said interconnected bond pad of either the first die or the second die to a bond pad
of a third die and a trace connecting said bond pad of the third die to the ball pad;

separating each package on the substrate to form individual packages; and

assembling one or more packages into an integrated circuit module.

102. A method of fabricating an integrated circuit module, comprising:

forming a plurality of die packages on a substrate, each die package comprising three
or more semiconductor dies, a first insulating layer over the three or more dies, a first
redistribution layer over the first insulating layer comprising a trace interconnecting a bond
pad of each of first and second dies, an insulating layer over the first redistribution layer with

openings to the bond pads of the three or more dies, and a second redistribution layer on the
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assenblTng onée or nore of sald'dfé”ﬁ§6kééés infgnéﬁ‘integrated
circuit nodule. 106. The nethod of C aim 105, wherein the substrate
conpri ses a sem conductor wafer. 107. The nmethod of C aim 105,
wherein the integrated circuit nodul e conprises a nulti-chip nodul e.
108. The nethod of C aim 107, wherein the multi-chip nodule is
selected fromthe group consisting of a single in-line nenory nodul e,
a dual in-line nenory nodul e, a random access nenory card or nodul e,
and a read-only-nenory card or nodule. 109. A nethod of fabricating
an integrated cir

it nodul e...conpr,i Si,ng: formng,.a plurali
of die paoragEndftnt WRCmRraRE ARUL g0 g usse sqmneR itk PRl e b
four dies, pal dfieitisd therfistldd drnige deeonerdieay @ bosdbpad oflh thrd dée, bhd Strade camiRctiig
the first insul ati ayer, intercopnecting a bond pad of first and
second di e%a’_l?‘ﬂﬁ' é?aggfcth?l%“fj_rdé?ct%%eﬁ‘_f’@i’i‘gnnecti ng a bond pad of third
and fourth di esepaati@@adhthatitgelbthe3Ghstra &F foftN fidiveduiaPpadkfSs; Whd h
openings to said interconnected bond pads, a third trace and a ball

pad on the secdHEMbHER PIAITHPLE pAFksees infoan ipfegrated pis eesliifect i ng one of
the interconnected bond pads of the first and second dies to the
i nterconnected bond pad of the third or fourth die and to the bal
pad, a thit®.i s metiod affabrigasing arviategrated cirpritodulea e@npising: an opening to
said ball pad, i : ! ie
ackage t o1 or ke ARk RSt pafkepstdhRink ahAs: (RRRAIBHAIG-ARED,
said di e psokegdetormaderagich dieeomprisng at leagwint bandgad,en idst BtingNayertoherdhof
fabricating an in r L | dule. ¢ rigipg: . ferm a first
i nsul ati nggiFsaﬁgéreS%'\%gar &gfp%fjggésrﬁhj 'hﬁu;mﬁglleag erg?ﬁ ?Jatpélg Og%cgc’g{) ’s le%at e wth
openi ngs t mtdbnnkcpddy adhstsatddandioas df said bond pdde bfitaftiwe didsrcshnectedbgaover
the first insulating %E%Fr i nterconnecting a bond pad of a first and
KabskaiPag

second dj eSecond trace » second insulating |ayer over the at |east

four dies with sapurapghdhpatige ¥R e Sutiiratt @AHFm tdevidual gickspesiaad ed bond
pad of the first die and a bond pad of a third die; and formng a

bal | pad and a %S¥EGHES PR S1HPAKEBeS WA icsratet SHSHgnIifer and a via

104. A method of forming a die package on a wafer level, comprising:

forming a first insulating layer over at least four dies situated on a wafer with openings
to bond pads on said dies;

forming a first trace over the first insulating layer interconnecting a bond pad of first
and second dies;

forming a second insulating layer over the at least four dies with an opening to expose
the interconnected bond pad of the first die and a bond pad of a third die; and

forming a ball pad and a second trace on the second insulating layer and a via
interconnect in said opening in contact with the interconnected bond pad of the first die, the

second trace connecting the via interconnect to the bond pad of the third die and the ball pad.

105. A method of fabricating an integrated circuit module, comprising:

forming a plurality of die packages on a substrate, each die package comprising at
least four dies, a first trace interconnecting a bond pad of first and second dies and a second
trace interconnecting a bond pad of third and fourth dies, a first insulating layer over said dies

with openings to said interconnected bond pads, a third trace and a ball pad on the first
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i nterconnect in said opening in contact with the interconnected bond
pad of the first die, the second trace connecting the via

I nterconnect to the bond pad of the third die and the ball pad. 111.
The nethod of Cl aim 110, further conprising: formng a third

insul ating |ayer over the second trace with an opening to said bal
pad; form ng a contact on said ball pad; singulating the at | east
four dies to forma die package; and assenbling the die package into
an integrated circuit nodule. 112. A nethod of fabricating an

i nt egr at ed;, .l£tﬁag'l%yelg‘rﬁ‘g%l?d tréc® w{n'eéﬁrf%gme of the mté(r&:fnmclﬁgl tHond bﬁ&tof the first andh

|nsulat|ng aye | east four "dies situated on a substrate wt
openi ngs t weonsrdiespaithe insercarmpeiedipand pad of the third onforgh dicfand ?ﬂtth@ balbradoaer

the first éerclénlﬂll 1§5tu|la?igg L?%rgorvelj tﬂé fl r(d\gr'a&e\g'tt% ﬂ?{lrp%mpg ﬂ)q;aﬂaoq]l (ﬁ h E(fr;&'fc?&?l

second di €] a second 1 ns ng fayer ov

four dies Mmdﬂmuqmdopening to expose the first trace and a bond pad of
athird die; an h 'ng a bﬁll.&ﬁd agd ) second trace on the
second i nsul at |Sﬁ5ar7t’él§§?° Aliepagkage o ToRp MYAriARLBaeRagss 8t § opening i n
contact wth saisgénmblifigbénetar ates oftshid dkqmolged indcea inegmed tiraud niddelevi a

I nterconnect to the bond pad of the third die and the ball pad. 113.
The nmethod of Claim 112, wherein at |east one die conprises

I nt egr at ed| @y, I CtHetrieyhold @f PRIith Q0 M wheARINMRE Yubkiei€ Edniptises a semiconductor wafer.

107.  The method of Claim 105, wherein the integrated circuit module comprises a

multi-chip module.

108. The method of Claim 107, wherein the multi-chip module is selected from the group
consisting of a single in-line memory module, a dual in-line memory module, a random

access memory card or module, and a read-only-memory card or module.

109. A method of fabricating an integrated circuit module, comprising:

forming a plurality of die packages on a substrate, each die package comprising at
least four dies, a first insulating layer over said dies, a first trace on the first insulating layer
interconnecting a bond pad of first and second dies and a second trace interconnecting a bond
pad of third and fourth dies, a second insulating layer over said dies with openings to said
interconnected bond pads, a third trace and a ball pad on the second insulating layer, the third
trace connecting one of the interconnected bond pads of the first and second dies to the
interconnected bond pad of the third or fourth die and to the ball pad, a third insulating layer
over the third trace with an opening to said ball pad, and a contact on said ball pad;

separating each die package to form individual packages; and

assembling one or more of said die packages into an integrated circuit module.
110. A method of fabricating an integrated circuit module, comprising:

forming a first insulating layer over at least four dies situated on a substrate with

openings to bond pads on said dies;
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forming a first trace over the first insulating layer interconnecting a bond pad of a first
and second die;

forming a second insulating layer over the at least four dies with an opening to expose
at least the interconnected bond pad of the first die and a bond pad of a third die; and

forming a ball pad and a second trace on the second insulating layer and a via
interconnect in said opening in contact with the interconnected bond pad of the first die, the

second trace connecting the via interconnect to the bond pad of the third die and the ball pad.

111. The method of Claim 110, further comprising:
forming a third insulating layer over the second trace with an opening to said ball pad;
forming a contact on said ball pad;
singulating the at least four dies to form a die package; and

assembling the die package into an integrated circuit module.

112. A method of fabricating an integrated circuit module, comprising:

forming a first insulating layer over at least four dies situated on a substrate with
openings to bond pads on said dies;

forming a first trace over the first insulating layer interconnecting a bond pad of a first
and second die;

forming a second insulating layer over the at least four dies with an opening to expose
the first trace and a bond pad of a third die; and

forming a ball pad and a second trace on the second insulating layer and a via
interconnect in said opening in contact with said first trace, the second trace connecting the

via interconnect to the bond pad of the third die and the ball pad.

113.  The method of Claim 112, wherein at least one die comprises integrated circuitry to

perform a memory function.
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