-1- MULTI PLE CH P SEM CONDUCTOR PACKAGE AND METHOD OF FABRI CATI NG SAME
TECHNI CAL FIELD 5 The present invention relates generally to sem conductor
packagi ng. More particularly, the present invention relates to wafer |evel
mul ti chi p packagi ng such as, for exanple, a systemin a package sol ution.
BACKGROUND 10 State of the Art: Sem conductor dice (also referred to as
chi ps/dice herein) are found in many el ett ronic products today. As
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One of the earlier solutions included wire bonding from signal connection devices,
such as bond pads of a semiconductor die, to pins or leads of a lead frame contained in a
ceramic or plastic package. Finished packages are mounted to a carrier substrate, such as
a printed circuit board, where the pins or leads make electrical connection with contact

20  pads on the carrier substrate.

The term “signal connection devices™ as used herein regarding semiconductor
devices includes not only contact pads of a substrate and bond pads of a semiconductor
device but also I/O connections for a semiconductor device created by adding circuitry
from bond pads located on the active surface of the semiconductor device to different

25  locations on the active surface of the semiconductor device. Such additional circuitry is
typically effected using a so-called “redistribution layer” extending over the active surface
or a surface of a semiconductor die.

An evolution of electrical connection technology occurred when multiple
semiconductor dice were mounted on an intermediate substrate. In this instance, the

30  semiconductor dice are typically connected to a lead frame by way of bonding wires.
Signals, or electrical connections, required for coupling with an external device, such as a

circuit board, are brought out to contact pads, pins or leads of the multichip module



circuit board, are brought out to contact pads, pins or |eads of the

mul tichip nodule -2- package. Other signals or electrical interconnections
may be established between multiple sem conductor dice by way of circuitry
formed on the internediate substrate. In these solutions, using wires for
connecting a sem conductor die to a substrate and w re bondi ng processes
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the solder begins to flow and bond with a corresponding contact pad of a carrier substrate.
20 Upon cooling, the solder forms both mechanical and electrical connections between the
carrier substrate and the semiconductor die. This packaging solution may alleviate at least
some of the inductance problems, allowing for higher frequency performance and better
signal integrity of the semiconductor die. Also, to a certain extent, it allows the contact
pads of a substrate where bumps were formed to be larger, more widely pitched and
25  placed anywhere on the semiconductor die active surface rather than just around the
periphery or down the center thereof.
Chip scale packaging has evolved from various standard flip-chip processes to a
configuration wherein the size of a package is reduced to only slightly larger than the size
of the semiconductor die. Chip scale packages are typically created using an interposer
30  substrate. The semiconductor die, with solder balls or bumps such as described above, is
attached and electrically connected to the interposer substrate and an encapsulation

material is applied over the chip for protection thereof from the elements. The interposer

substrate can redistribute signal connections to new locations so they are physically



of the sem conductor die. Chip scale packages are typically created using
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functions to be "hoperable, ect not usabl e.
microprocessor next to a memory controller and two memory-type semiconductor die.

This pattern may then be repeated across the entire wafer. After fabrication, the wafer is

20  sawed into individual segments with each segment containing the four different functions.
However, this approach has not been a very satisfactory solution due to yield problems
created by the variations in processes for forming processors and various types of
memory-type semiconductor dice. For example, if a defect causes any one of the four
functions to be inoperable, the entire segment is defective and not usable.

25 In addition to that described above, there have been advances in bump
technologies where the conductive bumps act as the signal connection device.
Conventional solder bumps, in some cases, have been replaced by stud bumps. Stud
bumps have conventionally been gold, but copper and plated-type stud bumps have also
been used recently. The stud bumps may actually comprise short wires or wire stubs

30  applied to a semiconductor die using a conventional wire bonding process. Stud bumping
has the advantages of using a more cost effective wire bonding process for application of
the bumps in comparison to the more complex, multistep solder bumping process.

Further, conductive and conductor-filled adhesives have also been employed to attach the



25 In addition to that described above, there have been advances in bunp
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DISCLOSURE OF INVENTION
The present invention provides a multichip multilayer system on a chip solution.

20  Greater integration is accomplished using a plurality and variety of known good dice
applied in a flip-chip configuration to a silicon substrate containing at least one circuit
redistribution layer. This allows the use of manufacturing processes and geometries for
silicon for creating the redistribution and interconnect layers for the multichip
configuration.

25 The redistribution layers may be terminated with conductive bumps, perhaps in a
standard configuration, at the top layer such that the multichip package may be used in a
typical flip-chip application to a carrier substrate such as a printed wiring board or other
multichip module.

In accordance with one aspect of the invention, a substrate, such as a silicon wafer,

30  is coated with a layer of dielectric material. A first conductive trace layer is deposited and
patterned atop the dielectric layer. Circuit connection elements, such as metal columns,

are formed upon the first conductive trace layer at various locations. Conductive bumps



redistribution layer. This allows the use of manufacturing processes and
geonetries for silicon for creating the redistribution and interconnect
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Multiple semiconductor device packages may be formed on a silicon wafer with
each package functioning as a system on a chip module. Each individual package may be
20 tested through appropriate electrical connection with the conductive bumps prior to the

packages being singulated.

BRIEF DESCRIPTION OF DRAWINGS
In the drawings, which illustrate what is currently considered to be the best mode
25  for carrying out the invention:

FIGS. 1A and 1B show a perspective view and a cross-sectional view,
respectively, of an exemplary semiconductor die which may be used in conjunction with
various embodiments of the present invention;

FIGS. 2A-2F show cross-sectional views of a semiconductor device package

30  according to an embodiment of the present invention at various stages of fabrication;

FIG. 3 is a plan view showing a substrate having a plurality of semiconductor

device packages formed thereon according to an embodiment of the invention;



each package functioning as a systemon a chip nodule. Each individual
package may be 20 tested through appropriate electrical connection with

t he conductive bunps prior to the packages being singul ated. BRI EF

DESCRI PTI ON OF DRAWNGS In the drawi ngs, which illustrate what is currently
considered to be the best node 25 for carrying out the invention: FIGS 1A
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-6- FIG_4 is a plan view showi ng a nenory device including a nultichip
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15  shown as spherical balls, such may actually be formed in other shapes such as, for

example, stud bumps or columnar members. Furthermore, while the semiconductor
die 100 is shown to have only a single row of conductive bumps 102 which extend
longitudinally along the active surface 106 thereof, varying arrangements of the
conductive bumps 102 may be employed which might include, for example, an

20  arrangement of conductive bumps 102 around the periphery of the active surface 106 or an
array of conductive bumps across the field of the active surface 106.

Referring now to drawing FIGS. 2A through 2F, the process of fabricating a
semiconductor device package according to an embodiment of the present invention is
shown. Referring first to drawing FIG. 2A, a substrate 110, such as, for example, a silicon

25  wafer, is coated with a layer of dielectric material generally referred to herein as a first
dielectric layer 112. A first conductive trace layer 114, which may also be referred to as a
redistribution layer, is formed over the first dielectric layer 112. The first conductive trace
layer 114 may be formed using a conventional metal deposition and patterning process to
create a desired configuration of metal interconnect lines.

30 As shown in drawing FIG. 2B, circuit connection elements 116 are electrically
coupled to the first conductive trace layer 114 at various locations. The circuit connection
elements 116 may be configured and arranged for electrical connection with an external

device as shall be discussed in greater detail below. While the circuit connection



die 100 is shown to have only a single row of conductive bunps 102 which
extend longitudinally along the active surface 106 thereof, varying
arrangenents of the conductive bunps 102 may be enpl oyed whi ch m ght

i nclude, for exanple, an 20 arrangenent of conductive bunps 102 around the
peri phery of the active surface 106 or an array of conductive bunps across
the field of the active surface 106. Referring now to drawing FIGS. 2A
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connecti on él2manbs cdupbedyfohninglaghedlitwiof hiabinathé Mdohddielecttid Sayet 109, UMB | ayer
typically being an alloy or_conbination of different netals, to inprove
adhesi on belﬂ'\'ﬁé%ﬁl CKPSING 3 RIYFA ity sABRscligargascid associnted vaHthe Gt eongpetve

electrical ¢Qang Oilggp_ TRORRES @o%gﬁ\étiv% a6 gg%qg?e gtlilé?l JOH%%}E‘? ﬁ%gt ail bel ow.

Still referring rawmng FIG 2B, a seco ctric O is forned
over théS ficomductertiaceldyeel 14 thoomgh thequlurdlitg ofiochnkcticsitarghisdléctri c | ayer 112.

o oot Ol aror i & SredeiamiBbs Iult ot BBl RS Pytion TSRITSY | vo
trace layer bdttmedB§ dispbsihg, 208 1SBERTEREANMEEIIESLIEARE 1dyB% 8RS conbificipad 122

may be coupled by formng a plurality of vias 1n the second dielectric
| ayer 120, trace layers over existing layers and electrically coupling each new conductive trace layer
with an adjacent underlying conductive trace layer. Thus, while only one additional
20  circuit redistribution layer is shown in drawing FIGS. 2B-2F, the process of forming
additional redistribution layers may be repeated a desired number of times to form
multiple redistribution layers. Multiple circuit redistribution layers may be desired to
create power planes, ground planes, and/or difficult signal interconnections not easily
accomplished on only one or two layers. It is further noted that, in some embodiments, no
25  additional circuit redistribution layers may be required. Thus, only the first conductive
trace layer 114 may be required as will be recognized and appreciated by those of ordinary
skill in the art.
A final dielectric layer 126 is formed over the second conductive trace layer 122
and second dielectric layer 120 (or the outermost circuit connection layer if additional
30  circuit connection layers are utilized). A plurality of vias 128 is formed in the final
dielectric layer 126, such as through a conventional etching process, to expose the second
conductive trace layer 122, creating a plurality of exposed connection areas 130 associated

with the second conductive trace layer 122.



t hereby exposing a plurality of connection areas 124 associated with the
first conductive trace |layer 114. The second conductive trace |ayer 122
may then contact the first 15 conductive trace |layer 114 through the
plurality of connection areas 124. |If desired, a predeterm ned nunber of
additional circuit redistribution |ayers may be fornmed by disposing, in a
| am nar fashion, additional dielectric r%yers and conductive trace |ayers

over existing | ayh¢ sia@lB £t iodd, agaiged atdepifigied @redopaaivaprdieclitiiae t r ace
| ayer with an adjacent underlying conductive trace |layer. Thus, while only

|
one addi ti oRAraliBofGondystive P@ap%/loﬁi o aplusality 8§ eemicendyetengics HOOERH gt mdGs.
2B-2F, th 7ol ! it i i i R
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pl anes, groun L anes, . and/aor difficult sjgnal__inferconnections not easily
acconpl i g heaorglﬁg%‘f?lt?%}?&ro{z t \Xg‘e . pzation {agq:r .3?1!:? {Oﬁﬂ?gﬁ’f?ﬁ@?}aﬁ)‘ﬁat , in sone
embodi ment s cofifoshRndHfEE hPBb ifbloGtblbetfief bid frle c%oh@ax%e%wéw%ée)er equi r e

required. Thus, only the first conductive trace layer 114 may
as will be exmeehianaectiandreap pieefitbe sedorslcontogioe trhcedaytiria? ynd, &iekbmpla, t he

t. A fi dj tric | 26 is f d.. duct i
race | ayer hesoRa e binpsiBaricaeniondidyaictish (KR RGP IBE Aot i rcui
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A plurality of vias 128 is forned in the final dielectric |layer 126, such
as throl@h Htaebwyaickeleeld allyskiong process, to expose the second conductive

trace layer 122, Rt%f?glﬁsée@?ﬁ%"g%ﬁ?bﬁ n z?c{cor%ét?c%%% o%%%n S&i&‘%ﬂt %ﬁ éa Pslreél'e%g)

associated wth uctrve trace |l ayer 'as 128

are sized, aveatigeean atdhoentilagrlBHmhpbe foaped ater dPoptionl thevinahditloéripl ural i ty
of conductix@e bunps 102 of a plurality of sem conductor dice 100 (FIGS. | A
and 113). MYRRIZ3ndpxen His megllization fayers] d2rfomaed-pn ok evpopeshronnestigRr  bunp

metal |i zati QRa (55 the |s?%ﬁ coﬂ&Xti&ﬁra&angﬁngEYTﬁarﬁ@i?e?eﬁ%?&inl%nl??lg%&g&lﬁgm

connection areas 130 of the secon uctive trace layer
met al | i 2at i dayet B3demighBiz: fosmédbtorvpderalie entinetuafate of the fingd dizldcirivriayenil2éh Tied ps t o

i nprove el ectrical and chani cal gontact between the expased, connection
areas 130 01"“‘&'1l € Q&%‘?ﬁd%%@&&?‘yﬁgto?’gﬁreex@é’? anjspsropi¢ pondughiveilmy) o ¢ he

conducti ve BHRRFoplOonahictivePasts HorVMeHEHE filiHl'of BorkBRddcil&Ristd A and | B). An

Next, as shown in drawing FIG. 2D, a plurality of semiconductor dice 100, such as
those shown in drawing FIGS. 1A and 1B, may be attached in a flip-chip configuration to
20  the substrate 110 and its associated layers, with the conductive bumps 102 being aligned
with the plurality of exposed connection areas 130 of the second conductive trace
layer 122. After placement of the semiconductor dice 100, the attachment layer 134 is
cured, thereby forming a reliable electrical and mechanical bond.
The electrical connection mechanism is somewhat different depending on whether
25  anisotropic or nonconductive material is used. When anisotropic materials are used to
form the attachment layer 134, the unidirectional conductive properties of the material
provide for electrical conduction along an axis between the conductive bumps 102 and the
metallization layer 132 while preventing conduction in a direction which is substantially
transverse thereto.
30 On the other hand, if a nonconductive adhesive is used to form the attachment
layer 134, the conductive bumps 102 are pulled firmly against the metallization layer 132
due to the reduction of volume or the shrinking of the attachment layer 134 during curing,

resulting in a secure electrical connection therebetween.



exenplary UMB | ayer may include alloys of various netals, such as

ni ckel -gold alloys, 10 titaniumnickel-gold alloys, etc. Referring to
drawing FIG 2C, in accordance with one enbodi nent of the present

i nvention, an attachnent |ayer 134 nay be fornmed over a portion of the
final dielectric layer 126 and over the netallization |ayer 132 fornmed on
each exposed connection area 130 of the-%econd conductive trace |ayer 122.

In another enbodiymRAsing ASateichREMTBRE 134 orhiktly ekBid: 4 Bfkbtréiic bor med to

cover the entire surface of the final dielectric layer 126.” The attachnent
| ayer 134 magncbeductvematendl, the spnduetivplbumpsalfi2 sestyrcopipoise dorcaamplecgold,| m

ani sotropi c_conduct, ve st e onconductive fil m,or cqonduct i ve. paste.
Next . s shEIe of el RNt IR, R SSER e ey REs ST BieRE 1 0o,
such as t hagRoAdiRYNe mBteflalavhsd, the @achinedt 1ayl 134 Bso pRiyidesa fitrh atoRshidal a
fI|p-ch|§Ii configuration to 20 the substrate | 10 and its associ ated

| ayers, it hondhetwesndiechina) diclpgtisdayen 22¢andihe samigendyctondicei1€he plurality of

exposed connecti : CLiV .
After placenent g&%ﬁ@@%ﬁ%ﬁ%ﬂi%ﬁmgfggﬁg#&@eaﬁpg%%rsésﬁ I gé/ceer 34 is
cured, ther &wnidgnralégtical inetrécmib@ioalbesicen dlsedivdndoediaiv M®landond. The

el ectrical caonnection nmechanism.is songewhat different depending on whet her
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conductive properties e nmaterial fectrical conduction
al ong ah0 axbsmpeidea farimed epsudderitypeeobnatfiens] Purmied il neteriabohal Yeiwsed inon | ayer

132 whil e preventing, conduction,] i rection which i.s substanti.glly

v ansver s PEY ok st oo i Bapace bohert e dniiton Dheedive i s
used to for RrhidEndicior 8RB and BY¥ BhaliidectidBy&AnEUTHE MiklebilMPatedifdheR)s fo PUl | ed
firmy against the netallization |layer 132 "due to the reduction of volune

or the shri pkdtengthsfsignhkcoanection deviees| feppethe sautoundingregvisenmeng and, iresomiet i ng in a
secure el ectrical connect'otn thber eebertyvgen -9-1.\/\b“1enl usi ngn%@t. at tachnent
|ayer 134 cSASITETHE WETHEP Y RH0grIcg ih begpsuiiDg Seldatd PSP ST 02 the
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pl at ed-type al As noted above, regardl ess of whether anisotropic or

| oys. 5 N )
nonconducti\?@bsﬁﬁéérlpél‘ﬂthi@Vaﬂ@éﬁlaX% attachment |ayer 134 al so provides a

firm mechani cal Referring now to drawing FIG. 2E, with the semiconductor dice 100 being

electrically coupled to the second conductive trace layer 122, an encapsulation layer 140
may be applied over the semiconductor dice 100 as well as the final dielectric layer 126 to
20  protect them from the surrounding environment. A portion of the circuit connection
elements 116 including the UBM layer metal 118 remains exposed through the
encapsulation layer 140.
Referring now to drawing FIG. 2F, a plurality of conductive bumps 142 may be
formed with each conductive bump being disposed on, and electrically coupled to, the
25  exposed portion of a respective circuit connection element 116. The conductive
bumps 142 may be formed as, for example, solder bumps or stud bumps comprised of
gold, copper, or other plated-type alloys. With the conductive bumps 142 formed, testing
of the resulting semiconductor device package may be conducted through appropriate
electrical connection with the conductive bumps 142. It is noted, however, that testing
30  might occur at other stages of fabrication as well through appropriate electrical connection
with the circuit connection elements 116 prior to formation of the conductive bumps 142.
Referring now to drawing FIG. 3, a wafer assembly 150 is shown havinga

plurality of semiconductor device packages 152 according to an embodiment of the



5 bond between the final dielectric |ayer 126 and the sem conductor dice
100. If the conductive bunps 102 are forned as sol der-type connections, the
process of formng an electrical interconnection between the sem conductor
die 100 and substrate I 10 nay be acconplished by refl owi ng the sol der
material such as with controlled collapse chip connect (C4) technol ogy.
Additionally, if the conductive 10 bunpd0102 are fornmed as sol der-type

connect i ons predéht VAR, Tt is WBe itlafine WEMicBRdULRE detibe }?aglézgceg 6? e(a)r% Igl,‘[?%v% tachment

layer 134 to fill the space between the active sur e
sem conduct Sitheitdke agapsatation lyerf fonpurpatice bid4rity.c Ehcdysemicbabuctditdevicader f i | |

mat eri al hel t 0, .~protect .the sign connecti of] e fromthe

sur r oundi ngpgcﬁﬁgger BRrRRY 1n81H8e aPWraé%h(g# Se@é@@&‘?@éﬁ‘ﬁi@é%@& &"may be
gener at ed i Bsstily 165944 dawad R0 i@kl SQARARLINESaWHS 1n6s Br0kS féHSERt ch of
coefficients of thermal expansion between the sem conductor die 100 and the

substrate 11glivifuahsqmisondueiopdeyiqeypekages Rk dfavinggnwitiplesemigondiictog FI G 2E,
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the sem condugtfaictidh aca $3nasn Aetlip nddulehBof éxanipled bhiesiduttor 4idY60A kaghtt 0 20
pr ot ect the@ fromthe surrounding environnent. A portion of the circuit
connecti on D8P EFASAISEN: sampicoihicion igd OPR anigibe jaayeporysentrollen andrsemigonductatposed

t hrough theg; ' : f ernhi t ' Fl 217, a
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a respective circuit connection elenent 116. The conductive bunps 142 may
be forned aél?gelf%?(’deti%tﬁﬁ‘? Bumbseg ofdice Btk ssmicopducten deyice parkags Kanight beyo)

copper, or @bebthdy Rinsdr HyRAdRL bﬁg&-deyﬁéﬁ gn& ﬁ%nﬁéuﬂ&yg%éré/& legigﬁg tddor med,

testing of the resulting sem conductor device package nay onduct ed
t hrough appitspphie the cabwiteaninection clemeststlil 6 have biehn shivevctobd lartied andunps  142.

It is noted owever hat testing 30 ni.ght occu t .ot.her sta o]
fabricati on’aggng\/éveﬁ Iggn?ﬂgyoa@%elg%]ber%%‘ﬂ’ﬁ%{?g% g\eéﬁ?}cpﬁ co gﬁﬁgeclfa}cg?geq\???t‘?&?rhe

Ci r cui t 16 onageidenin® asdesHukdibndhhPbe lsed hLOWIPbd Pprefatddty thABAEGIdinagy bunps
142. Referring nowto drawing FIG 3, a wafer assenbly 150 is showi havi ng

a pluralityselliztsiatonduct or devi ce packages 152 according to an enmbodi ment

of the -10- Referring now to drawing FIG. 4, a memory device 200, also referred to as a

memory module, is shown which incorporates at least one semiconductor device
package 152 according to the present invention. The memory device 200 includes a

20 carrier substrate 210, such as a printed circuit board, to which one or more semiconductor
device packages 152 may be electrically and operably coupled. A plurality of electrical
connectors 220 id formed on the carrier substrate 210 to provide input and output
connections from an external device, such as, for example, the motherboard of a
computer, to the one or more semiconductor device packages 152.

25 Referring now to drawing FIG. 5, a computing system 300 is shown which
includes a carrier substrate 302 such as, for example, a motherboard. The carrier
substrate 302 may be operably coupled to at least one processor 304, such as, for example,
a central processing unit (CPU) and at least one memory device 200. The memory
device 200 may include one or more semiconductor device packages 152 such as

30  described above. The carrier substrate 302 is operably coupled with at least one input
device 310 such as, for example, a keyboard, a mouse, a sensor or another computing
device. The carrier substrate 302 is also operably coupled with at least one output

device 312 such as, for example, a printer, a monitor, an actuator or another computing



present invention. It is noted that the sem conductor device packages 152
are shown w thout the encapsul ation |ayer for purposes of clarity. Each
sem conduct or device package 152 nmay include a plurality of sem conduct or
di ce 100A-100D. The wafer assenbly 150 is sawed into individual segnents
along sawing lines 160 to formthe 5 individual sem conductor device
packages 152. Having multiple seni conduddor di ce 100A - 100D in each
package 152devixC Mlienmditivélgund pkidedemnidtictiptentiedtidactoP@skras? nl“%)be kbigéd on as
a systemon_a Chlp nodul e. For exanple, sem conductor die 100A m ght be a
processor, @éﬁfE&N&ﬂﬁ%ﬁ“@ﬁémﬂﬁwﬁ@znlght be a menory controller and

sem conduct or hi ough G 3
shows a sem cond et%%)fgcoe%g) gg%n?:s(e}%g%c &%O%ES 0020¥e)nd|"1g ?‘(ﬁaﬁsﬁe mgb(%llrl?%juct or
di ce 100A- HH@Deen cﬂeselﬁhmdlmidél‘ell hﬂﬁlﬁﬁh@b@@d theiatentibre may bb suscedtibili to @atidushi N a
sem conduct or device kage 1 m some ot her nynber dependi ng on
t he dem%n medi ic'f‘itﬂ(élﬁ tf-‘g%anffﬁgqr@é I(TJFHO%beflmdﬁnﬁ@Pd#@f@em\@na@n Pt e t he
circuit conpeiibPR el IHRALS &11]%» ?1%@ BisSfocun C}]ia theP&hd ; GéHtf‘oH u&ﬂgieéél[ anged
general |y adj acent the peri phery of the sem conductdr V|ce package 152,
ot her 15 amodlfgetnmlsi ssuaakntspanidi affamati ves fallingyithia thesepititasad wédpk obthe

appreci ated. b rdin skil | he art. Referring nowto
drawi ng FI G nloé”ﬁéﬁﬁ‘?e}d% é%‘?@@gmapﬁ?%dF%red to as a nmenory nodul e,

i s shown which incorporates at | east one sem conductor device package 152
according to the present invention. The nenory device 200 includes a 20
carrierl@ubstrate 2 10, such as a printed circuit board, to which one or
nore sem conduct or device packages 152 may be electrically and operably
coupled. A plurality of electrical connectors 220 id formed on the carrier
substrate 210 to provide input and output connections from an external

devi ce, such as, for exanple, the notherboard of a conputer, to the one or
nore sem conduct or devi ce packages 152. 25 Referring now to drawing FIG 5,
a conmputing system 300 is shown which includes a carrier substrate 302
such as, for exanple, a notherboard. The carrier substrate 302 may be
operably coupled to at | east one processor 304, such as, for exanple, a
central processing unit (CPU) and at |east one nenory device 200. The
menory devi ce 200 may i nclude one or nore sem conductor device packages 152
such as 30 described above. The carrier substrate 302 is operably coupl ed
with at | east one input




device 3 10 such as, for exanple, a keyboard, a nouse, a sensor or another
conputing device. The carrier substrate 302 is also operably coupled with
at | east one output device 312 such as, for exanple, a printer, a nonitor,
an actuator or another conputing -11- device. Alternatively, the packaged
mul tichi p sem conductor device 152 may be coupled directly with the
carrier substrate 302. Specific enbodi rddts have been shown by way of
exanple in the drawi ngs and have beegrdgssyi bed in detail herein; however,
the invention may be susceptible to various 5 nodifications and
alternative : houl d be understood that the invention is not

i nt ended to“%gfﬁﬁﬁy#%I to the particular forns disclosed. Rather, the
invention includes all nodifications, equivalents, and alternatives
falling within the spirit %@%‘SCOPe of the .inyention as Eefined by the

fol lowi my appendtd claimghodigs mapstackyring gsepjegpdyctor devirqRaghage-usme s ~ A et hod

of manuf act yWiysifte Ravifdh GRAGHESRPriRYI ce package using a substrate having a
surface conprising: formng a first dielectric |ayer on the surface of the

substrate; fdrming afgrstdielostdeayenan the swtact afthe suhstrathe first diel ectric |ayer;

f ' | it f Ci it ' I t d electricall
coupl i ng. eabiindigashiicds itk e BRaR HrCIR SR e pi urality Lo 1 he

conductive ¥forify 4 gi@lity Jfelrflifé@ndedtidf lthetlis@h® Sleéttitallydaplinfd\e@th EiR&it
conductive trace layer; formn urality of vias in the second

I I
diel ectHc Iayer C@@S@&nﬁ‘éﬂ@nppﬁhgpﬁlﬁ}i%ﬁ thoemdustiveiracalagers on the
conducti ve tf(;rﬂﬁl eaI%If&{dhdei@%%Iﬁ%&&%v@r%%ﬁﬁ&ﬁ%t@ce a&g},conductor di ce, each

sem conduct or ry aving a pldrality of signal

connect i on @eminpespluality dfivisstin thedtdoyd dizlgetricrigyer Bepoginghgihirhiity of csringétivn
connection devices of each of the plurality of sem conductor dice with the
plurality of conf&atbiRe sondystivedracslayelonducti ve trace |ayer.

providing a plurality of semiconductor dice, each semiconductor die of the plurality
15 having a plurality of signal connection devices; and
electrically coupling the plurality of signal connectioﬂ devices of each of the plurality of
semiconductor dice with the plurality of connection areas on the conductive trace

layer.

20 2. The method of claim 1, further comprising applying a layer of
encapsulation material over the plurality of semiconductor dice while leaving a portion of

each of the plurality of circuit connection elements exposed therethrough.

3. The method of claim 1, wherein electrically coupling the plurality of signal
25  connection devices further comprises forming a metallization layer on the plurality of

connection areas on the conductive trace layer.

4. The method of claim 1, further comprising depositing a barrier metal layer
on a surface of each of the plurality of circuit connection elements.
30
5. The method of claim 4, further comprising forming a plurality of
conductive bumps wherein each conductive bump of the plurality is disposed on the

barrier metal layer of each of the circuit connection elements.



20 2. The nethod of claim1, further conprising applying a | ayer of
encapsul ation material over the plurality of sem conductor dice while

| eaving a portion of each of the plurality of circuit connection elenents
exposed therethrough. 3. The method of claiml, wherein electrically
coupling the plurality of signal 25 connection devices further conprises
formng a netallization |ayer on the plﬂﬁality of connection areas on the

conductive tracegl ayeThe thethb of éTBih S dviRteif FdniAgla plfitalitytTlcofiduidiive Kinis
depositing a barrier metal |ayer on a surface of each of the plurality of
circui t confuther enmEiseioRnIng @lgr.ahtwﬁ cardusByr ymps|ta comprisefafleasi ope of

conpri si ng r.m . r &l j con { I nducti ve
burp of ¢ e R BBy R bl Bipos AL UEA bl R, JOFE i, BRENERTVCL
t he circuit all®soetbingss. el ements. -13- 6. The nmethod of claim5, wherein

formng a plurality of conductive bunps further conprises formng the
pIuraIit% of conductive bunps to conprise at |east one of the group

consi sting of sokder | at ed
al l oy stud bunpsk'S 7§HT eﬂﬁg9hgﬁﬁ%gq%ﬁgﬁﬁ?%?ﬁgﬁgﬁﬁgggb ﬁg%ﬁ@?ﬁﬁéﬂﬂ)g

si ngul at i ngphisdity ofxatitiabip packagesavhepdin eadhi mylticHip padkbgedii the plackiggesluddser ei n
each multichjp package of, the.plurality includes at |east two
seniconductﬁ?kﬂ$8@?s cgpdugigedifyt hod of claim 7, further conprising
arranging the plurality of sem conductor dice such that the at |east two
sem conduct or dice of each nultichig package are of at |east two

functi oh@l vari eBi es. The methodpé claal 7 durthé¢raiomptisingAmanging the plaralityeef | v

coupling the_pluralijtw. of gi | 5 connection devices of e .0f the

i ural 1oy onerBishidisitdic? sy R Bhe p deas (A BRI B i 2R sithaBBRTHS Ly s on
t he conduct ip¥ekabé aef hilyse twothetipsl Japiefidsng a sol dered connection between
each of the plurality of signal connection devices and each of the

plurality of connection areas. 20 10. The nethod of claim1, further
conprising form g an @k LAGNIRRLIalRY Edherein electrically coupling the plurality of signal

15 connection devices of each of the plurality of semiconductor dice with the plurality of
connection areas on the conductive trace layer includes forming a soldered connection
between each of the plurality of signal connection devices and each of the plurality of

connection areas.

20 10.  The method of claim 1, further comprising forming an attachment layer
over at least a portion of the first dielectric layer prior to electrically coupling the plurality

of signal connection devices with the plurality of connection areas.

11. The method of claim 10, wherein forming an attachment layer includes
25  forming the attachment layer of a material comprising at least one of an anisotropic
conducting film, an anisotropic conducting paste, a nonconductive film, and a

nonconductive paste.



over at |least a portion of the first dielectric |ayer prior to electrically
coupling the plurality of signal connection devices with the plurality of
connection areas. 11. The nmethod of claim 10, wherein form ng an attachnent
| ayer includes 25 forming the attachnment |ayer of a material conprising at
| east one of an anisotropic conducting film an anisotropic conducting
paste, a nonconductive film and a nonddnductive paste. -14- 12. A nethod
of manufacturingiza muhtméhbdofSRiiubRAMME bHulHENH S@niPSHIKABEde Vit I pAtkage
substrate having a surface cour?rl sing: formng a first dielectric layer on
t he surfaceUdps & pbsEeipbaving e surfaceeompiiping:f i r st conductive trace |ayer on
the first di } . . r.m a rall of circuit connection

el enent s V\hgoﬁ-l’enﬁ%ie%%h&l@é%ﬁ} ecoglntﬁ%e%}%fagﬁgt gﬁ%br’?{réﬁei s electrically coupled
with the fi famigonfitsciondective aae lapst oh the fastdiclectaé laygast one addi ti onal
dielectric layer over the first conductive trace layer; form ng at |east
one addi?i offiMugRiuRimal cirpuibeonpegfion clomentsiwherein each gieuitgpanedtion eleaeat
dielectric layer;agnd i eal ] i - t one additional
conductive 10 t}a(l:et 5‘%?‘;‘1 @&#ﬁ%gg%g{)}giggﬁr}g}g#ﬂ@&?r ace layer; formng a
fmal di el ecforiming a#yeast aneadditiieal dicldcerdayeo oecr alskdfirsi condictivo taktedhyere trace

| ayer; forning a plurality of vi i.n the frmal dielectric |ayer, thereby
exposing a E‘?‘H&%ﬂ ‘?t{[)ef“cﬁne aé%ﬂ?l‘&l,’?‘i’ Cté‘feé%em_ert??’ér@?aﬂ@%%f)n% tial tional
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connection areas; 15 providing a plurality of sem conductor dice, each
sem condéict or di &raesflayenavithithe fuist copdudtiveitnace layqsl ural ity of signal connection

devi ; electri I | f.th | yr.al i [ I ti
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sem conductor dice and the fmal 20 dielectric |ayer ile l'eaving a portion

of the circuit c&PmH8elINREeasoa ihaft deaghne sditionah epnsiuptivsitpe layg; The net hod of
claim12, f Hﬁ&r LS ] 0l yral | of _.conductive bunps with
each COI’ldUC?(I; ve b%ﬁ‘%ﬁﬁfé?ﬁdﬁ%%%{dé%gg‘gﬁh 0?8@6{(5% M EShe of the

15 providing a plurality of semiconductor dice, each semiconductor die of the plurality

having a plurality of signal connection devices;
electrically coupling each of the plurality of signal connection devices with the
metallization layer on each of the plurality of connection areas; and
forming an encapsulation layer over the plurality of semiconductor dice and the final
20 dielectric layer while leaving a portion of the circuit connection elements exposed

therethrough.

13. The method of claim 12, further comprising forming a plurality of
conductive bumps with each conductive bump being disposed on a respective one of the

25  plurality of circuit connection elements.

14.  The method of claim 13, further comprising forming a barrier metal layer
over the plurality of circuit connection elements prior to forming the plurality of
conductive bumps.

30

15.  The method of claim 13, further comprising forming an attachment layer

over the final dielectric layer prior to electrically coupling the plurality of signal

connection devices with the metallization layer on the plurality of connection areas.



25 plurality of circuit connection elenents. 14. The nethod of claim 13,
further conprising formng a barrier netal |ayer over the plurality of
circuit connection elenments prior to formng the plurality of conductive
bunps. 30 15. The nethod of claim 13, further conprising form ng an
attachnment |ayer over the final dielectric layer prior to electrically
coupling the plurality of signal conned®ion devices with the metallization
| ayer on the plut@l it Yhoie®odbLAAMOTS, #WheRs forrhfrg ahGttachARniBydiastiefes cl ai m
15, wherein formng an attachment |ayer includes form ng the attachnent

| ayer of a frEming the attashpentdayesoba mpisrakcoppaisivg ablgash anseftangpisetropionduct i ng
film an anj I65..C I i Il and a
nonconductiggﬁgégggﬁm%%T%ﬁ&%bﬁgfﬁgﬁkngﬁ%%%?%gﬂgﬁgﬁgmgﬁ&%ﬁﬁ?&nductor devi ce
package conpsricehdigtive pasvi di ng a substrate; forming a first dielectric

| ayer on_a surface of the substrate; formng a conductive trace |ayer on
the first dielectric | ayer; 10 formng a plurality of circuit connection

elements and el egj! i CAlhAnGPHhARRR SShifihductWURE bdRB AR L e

plurality to the conductive trace [ayer; tormng a seco rlg'layer
over the copowclingesubsteate | ayer; forming a plurality of vias in the second

dielectric l.ayer exposing.a,plurality of_ connection areas on the

conduct i ve f‘f‘é‘é‘égaré‘gte 1?16‘91{3059_85/?‘11‘? aae%ﬁtﬁ? H S?'?;e;of seni conduct or di ce,

each die of fgrhend snahdtivé tlltaﬁé/]apélioatgé Hfs?dli?l%?z’tri@iayels,' gnal connection devices;
e

and el ectrically coupling plurality of signal connection devices of

each of 1@ he fqyminga plusalityfof cirevit eomecivnetentintsaindielentrichlly ¢siupling ¢aclky cipguit
connection areas _Qn Hh% onduc hye trgg@ l%X%TW'ZQr181 The net hod of claim
17 further conpEPRHERARTO iRk BRY fpe Bducriveracd ayer

forming a second dielectric layer over the conductive trace layer;

forming a plurality of vias in the second dielectric layer exposing a plurality of connection
areas on the conductive trace layer;
15  providing a plurality of semiconductor dice, each die of the plurality having a plurality of
signal connection devices; and
electrically coupling the plurality of signal connection devices of each of the plurality of
semiconductor dice with the plurality of connection areas on the conductive trace
layer.
20
18.  The method of claim 17, further comprising applying a layer of
encapsulation material over the plurality of semiconductor dice while leaving a portion of

each of the plurality of circuit connection elements exposed therethrough.

25 19.  The method of claim 17, wherein electrically coupling the plurality of
signal connection devices further comprises forming a metallization layer on the plurality

of connection areas on the conductive trace layer.

20.  The method of claim 17, further comprising depositing a barrier metal

30 layer on a surface of each of the plurality of circuit connection elements.



encapsul ation material over the plurality of sem conductor dice while
| eaving a portion of each of the plurality of circuit connection elenents
exposed therethrough. 25 19. The nmethod of claim 17, wherein electrically
coupling the plurality of signal connection devices further conprises
formng a netallization |ayer on the plurality of connection areas on the
conductive trace layer. 20. The nethod df-claim 17, further conprising
depositing a barpier B akthodQf t1AMEDO, %&r§&ﬁﬁﬁ&%i@ﬁnﬁgﬁ$hﬁﬁlﬁébﬁ plurality
of circuit connection elenments. -16- 21. The nethod of claim further
conpri si ng FINF tamps wherein gach rondyativediinyeofihapluralifyds disposedomthsonduct i ve
bunmp of the barrier nmetal |ayer of each of
the circuit @%ﬁ%@@?f e&%{gk%Q?§%Q§8§£&m?ﬁmon4$%%FOf claim 21, wherein
formng a plurality of conductive bunps further conprises formng the
pluralitx of conductive bunps to cogﬁrlse at | east one of the group

g

consi stifg of so?%}er borpsthog of elais gt vigrair formbgnarurstiti of pendystivedninps| at ed
[ d
Singal at e fourhli %@@&%ﬂ ur aﬁll(?dfm(])%ﬂlﬂnxésl{g Eﬂﬁ%ns%a glgt%hgl\%er ein

singul ating t e Supstrate | trc ages

each multic ﬂlepgrqnqndoagetinyoftsbldel}:ﬂlmimj gdld studh bliniple soppat sthédbabipd, wad plated

sem conduct o 24. The nmethod of claim 23, further conprising
arrangi ng tﬂ?ﬁﬁWﬁ%HWQ% of 15 sem conductor dice such that the at |east
two sem conductor dice of each nultichip package are of at |east two
functional varieties. 25. The nethod of claim 17, wherein electrically
coupling0t he pl uladl it ﬁhgmeﬂwdg’ﬁellamahrfmdtelr oomplasingssguidting dlwtsubstratdiiato a

on'the conabbisbLoEPAENP e hdn st RaRHiRGP biddabchi b PBRRGR P

bet ween eacht leist thesephitsraluttbydied. si gnal connecti on devices and each of the
plurality connection areas. 26. The nethod of claim 17, further conprising
form ng an attachnent |ayer 25 over at |east a portion of the first

dielectric |ayer,prio . | ur si gna
connection devic (%g Wi t FTHE ﬂloal%s ?lgﬁﬁ? e(ﬁ:’ glr)lllﬁlggstnltl d%gmgs © }%ral 1%hog net hod
of cl ai i 26 semicerdrictor flive rsudlgha Rhebdt ﬂ@sﬁ’twe Rémicax@ictdr l‘cl(ﬂelwe&h multichip

package are of at least two functional varieties.

25.  The method of claim 17, wherein electrically coupling the plurality of
signal connection devices of each of the plurality of semiconductor dice with the plurality
20  of connection areas on the conductive trace layer includes forming a soldered connection

between each of the plurality of signal connection devices and each of the plurality

connection areas.

26.  The method of claim 17, further comprising forming an attachment layer
25  over at least a portion of the first dielectric layer prior to electrically coupling the plurality

of signal connection devices with the plurality of connection areas.

27.  The method of claim 26, wherein forming an attachment layer includes
forming the attachment layer of a material comprising at least one of an anisotropic
30  conducting film, an anisotropic conducting paste, a nonconductive film, and a

nonconductive paste.



formng the attachnment [ayer of a material conprising at |east one of an
ani sotropi ¢ 30 conducting film an anisotropic conducting paste, a
nonconductive film and a nonconductive paste. -17- 28. A nethod of
manufacturing a nmultichi p sem conductor device package conprising:
providing a substrate; formng a first dielectric |layer on a surface of the
substrate; 5 formng a first conductivetace |ayer on the first dielectric

layer; form ng a2fl ur Almdthododf neanu€iehiring @mnaadhiPsentitaidBabsdamte patkageach
circuit connection element is electrically coupled with the first
conductive t¥BRIBMEyer; formng at | east one additional dielectric |ayer
over the fi?l%g,i 3 Bli¥E trace layer; formng at |east one additional
conductive trace 1ayer over the at |east one additional 10 dielectric

| ayer and efoeming acfakt dieleatiplayergpn dwairfate dfdhssubsire;addi ti onal conducti ve

trace layer wth the first. conductive trace |ayer; formng a fnal
dielectric foé?g}g%tg‘étrcopﬂ‘.é"tlé(?j‘rP@;léfferGHéh%%ﬁ‘iql?l%‘é‘f layesnduct i ve trace | ayer;
form ng a plyrdld 4 Mu@fitydfeicdifecdnbéetfol@lentthvifeldid Qach%)f&gt c&ﬁ@&femle gos! ng
a plurality of “connection areas on the at |east one additional conductive

trace |ayer; 15 Iselacirivgllypconpledl witlzthe ifiost coradpetivedrace tagepl ural ity of
connection areas; .providing.a plurality of sem conductor dice, each

semi conduct gqm)mgeat Eefasttqu aﬁ‘ﬁﬂ?‘éﬂ?ﬂe&&r‘r‘f&é{eﬁavﬁ% %F‘_aﬂopﬁ'gﬁﬁa? _tr'é‘? A" connecti on
devi ces; el efningCaldayt one UBditioihl 8dduc®e thdee lapbidval ihk ¥t Rhst Sh@RMitigiannect i on
devices with the netallization |ayer on each of the plurality of

connect 1®&n ar easdicleniicdayer andleniricatly spepdivg theat ileast dngypdditionad conduetiysl ural i ty
of sem conduct or _di and.the-final, dielectric layer while | eaving a
portion of the cfrfg&éaf}lg er(%t r%g%ﬁrist)%ong}meur‘r'g%taelg&%bsed t her et hrough. 29. The

met hod of cl@mingBfindl dieldagic Ieyrprérshe st 16261 dHiengdifiomndl Wb auctive @dce 2yegonducti ve
bunps with each conductive bu bei ng di sposed on _a respective one of the
plurality oforangapluraliypfadasiinfhedinahdiplectric fyer, theecbisxprsingct pletekityai29,

further conprisi pghfeQfdH 42hs n R 4t 1635t SR LkitbAY €dnductive trace layer;
15  forming a metallization layer on the plurality of connection areas;
providing a plurality of semiconductor dice, each semiconductor die of the plurality
having a plurality of signal connection devices;
electrically coupling each of the plurality of signal connection devices with the
metallization layer on each of the plurality of connection areas; and
20  forming an encapsulation layer over the plurality of semiconductor dice and the final
dielectric layer while leaving a portion of the circuit connection elements exposed

therethrough.

29.  The method of claim 28, further comprising forming a plurality of
25  conductive bumps with each conductive bump being disposed on a respective one of the

plurality of circuit connection elements.

30.  The method of claim 29, further comprising forming a barrier metal layer
over the plurality of circuit connection elements prior to forming the plurality of

30  conductive bumps.



over the plurality of circuit connection elenments prior to formng the
plurality of 30 conductive bunps. -18- 31. The nethod of claim?29, further
conprising formng an attachnment |ayer over the final dielectric |ayer
prior to electrically coupling the plurality of signal connection devices
with the netallization layer on the plurality of connection areas. 5 32.
The nmet hod of claim 31, wherein forning4§n attachnent | ayer includes

form ng the attaghnenThé myeiod of clainh 2y, Gtk cappiingsfofflingtn b@aiemrgyeef an
ani sotropi c conducti n% film an anisotropic conducting paste, a

nonconduct i geerhq figal ﬁlﬁ ciic lashpatida slertyigal stplingithe plyrality efsfanebnduct or
devi ce packggee.g ek/ﬂ:p'gi'th e it AfiAidh Egelatgrr thé B{uraqu? !)fc%%éc?lah 5] di sposed
the su nduc [ace

over a surface o strate; a co Ive ayer di sposed over
the first dielectric layer; a second dielectric |ayer disposed over the
conductiye trace_ Jayer, th econd djelectric 15 layer defining a

plurality of vi a§£'t helrrﬁ? Wﬁ’@éﬁ%‘i‘&bg"Hﬁ‘eﬁubfoﬁp%giapﬁmﬁqhn%hh%tmfgﬁiesar eas on
t he conduct iyg;; ; | i - j oupl ed with
the. pl ural i tof e B SdcAehlasts B4 Ml oo o o b b D o™ e
sem conduct eenducingfdwi, ag asisq@iopicadondyctiof pasitey aabnconduize filmpandavi ces wher ei n
20 the plurality . of. signal connection devices is electrically coupled with
t he neta||P9§P¥$ﬁmV%9%?? an encapsul ation | ayer disposed over the
plurality of sem conductor dice; and a plurality of circuit connection

el ements electrically coupled to the conductive trace |ayer, wherein each
of the pPurality3df citrenlieondesioredevico nackeggeommpisingt ends t hrough the 25
first dieleg%m% 211Iteayer and the second dielectric layer and has a portion

t hereof expose hrough the encapsul ation | ayer. 34. The sem conduct or

devi ce packagestdfeletrivi 1ayed dispbsediohera suegy dfsha@barat®! ural i ty of conductive
bunps wherein each conductive bunp is electrically coupled with 30 the
exposed por gicoRdustivetree dayer digpgsed pyer theyfirgirdieleqtiigdayers onnect i on el ement s.

a second dielectric layer disposed over the conductive trace layer, the second dielectric
15 layer defining a plurality of vias therethrough exposing a plurality of connection
areas on the conductive trace layer;
a metallization layer electrically coupled with the plurality of connection areas;
a plurality of semiconductor dice, each semiconductor die having a plurality of signal
connection devices wherein
20 the plurality of signal connection devices is electrically coupled with the
metallization layer;
an encapsulation layer disposed over the plurality of semiconductor dice; and
a plurality of circuit connection elements electrically coupled to the conductive trace layer,
wherein each of the plurality of circuit connection elements extends through the
25 first dielectric layer and the second dielectric layer and has a portion thereof

exposed through the encapsulation layer.

34.  The semiconductor device package of claim 33, further comprising a
plurality of conductive bumps wherein each conductive bump is electrically coupled with

30  the exposed portion of one of the plurality of circuit connection elements.



-19- 35. The sem conductor device package of claim 34, wherein the
plurality of conductive bunps is selected fromthe group consisting of

sol der bunps, gold stud bunps, copper stud bunps, and plated alloy stud
bunmps. 5 36. The sem conductor device package of claim 35, wherein the
plurality of signal connection devices conprises solder bunps. 37. The
sem conduct or devi ce package of clain13§?'further conprising a fina

diel ectric |ayer3§li spOhestnacindacdt ddvite paeitagt bf @aihdi 39) whene@! tha phiraity of
attachnment |ayer 1Q overla ing at |east a portion of the final dielectric

| ayer and t FEGHeHYE humps i sslected fiom thg groupansisting ebsrides bempa eeldstudismsge of
claim 37, | i s selected fromthe group
consisting o pgfn%hsl%?lrﬁg%l[’ %@%ﬂ%ﬁ*ﬁyﬁ?ﬁn@ ani sotropi ¢ conducti ng paste,
nonconductive film and nonconductive paste. 15 39. The sem conduct or

devi ce package of clajm 38,. erein the plurality of _signal conpection
devi ces ? s sel ec%@d f 1 BATHIHEC Btﬂbd%’éfr?&a%lﬁgﬁ@fﬂﬁmg%ﬁaW}@{%t%ﬁﬁﬁ%%{ty OfLcopper
stud bunps, g; BhlcB6h &vitds Dot Sse é@mn@&seniconductor devi ce package
conprising:ﬂggggubstrate; asfirst %%g?ectr c layer disposed over a surface
of the substrate; a first conductive trace | ayer disposed over the first

dielectric |ayer;,at ast .on ddiiti.onal, di elLectrige |ayer dispose ver
the first conuctTve CPasimpayuRorsexciackags o Ao e bortp Barted ve
trace |ayer diceRRISRr APosell AGackhnt e RfdtalRABoA B L dndndlattadintherldr C | ayer,
the at | east one additional dielectric |ayer being electrically coupled

wi th t hé0fi psurlaymgdit lepstaeorticacd thefjnat dielectricdayier aiddhemetallizatien/leyerdi sposed
over the at |east one additional conductive trace layer; a plurality of
sem conduct or di ce, each sem conductor die having a plurality of signal 30
connection devi c88. whahekémithieluplor d@litd packdge DF elaidh 3T,0nReS1 thenttaleiieaes i s

el ectricall ?(ﬂyco,upl ed with the at |least one additional conductive trace

| ayer: an erRyapisselastediiomdbegrowp equsisting ofasisotrapic spndugiing films pnisetrapiconduct or

dice; and  conducting paste, nonconductive film, and nonconductive paste.
15
39.  The semiconductor device package of claim 38, wherein the plurality of
signal connection devices is selected from the group consisting of gold stud bumps,
copper stud bumps, and plated stud bumps.
20 40. A semiconductor device package comprising:

a substrate;
a first dielectric layer disposed over a surface of the substrate;
a first conductive trace layer disposed over the first dielectric layer;
at least one additional dielectric layer disposed over the first conductive trace layer;
25  atleast one additional conductive trace layer disposed over the at least one additional
dielectric layer, the at least one additional dielectric layer being electrically
coupled with the first conductive trace layer;
a final dielectric layer disposed over the at least one additional conductive trace layer;
a plurality of semiconductor dice, each semiconductor die having a plurality of signal
30 connection devices wherein
the plurality of signal connection devices is electrically coupled with the at least
one additional conductive trace layer;

an encapsulation layer disposed over the plurality of semiconductor dice; and



-20- a plurality of circuit connection elenents electrically coupled with
the first conductive trace |ayer, wherein each of the plurality of circuit
connection el enents extends through the first dielectric |ayer, and the at
| east one additional dielectric |layer and has a portion thereof exposed

t hrough the encapsul ation layer. 5 41. The sem conductor devi ce package of
claim40, further conprising a plural it%()' of conductive bunps wherein each
conduct i ve Hpilitsoftirspiosatheevnainent @&dridalii bbuplsonith 8¢ fivdt thndubgveexposed
portion of a one of the plurality of circuit connection elenents. 10 42.
The seni conduct offagdaics avhsesik eash obtheplypliy of cirqiifepanastiomelements extendy of
conductive bunpsg, e I St fi. el S,

ol d st ud burps, TrsR B A o R RSkt ARy RS,
The seni conduct ohasceportivn theredfagposell tlebadhthé dncapduldtiogiayeonpri si ng a

pl urali t% of openings in the final dielectric |ayer exposing a plurality of
connection areas on the at | east one additional conductive trace |ayer and
wherein the plurafity s QARG Lees | € y coupl ed
with the plurali ?%/ of Tgi%%gg%}ﬂggﬁﬁecti g’%&% %gg&lgg)@oﬁ@ﬂ%hg&éﬁeﬁnﬁ oAnduct or
devi ce pack alyeality ofdoadwti#8 buthps wherineectpeandictiye humped dikpdsedbdn amd | ayer

di sposed between the plurality of signal connecfion devices and the,
plurality ofcgdsy ec(?uglfiﬁ @bt@%%l’a?%é’g%" : a?ﬂﬁoé%ﬁf’kléﬁ%@tewu’ﬂé?ﬂl’@%mﬁac kage
of cl ai m 44¢lefgndsher conprising an 25 attachnent |ayer disposed over the
final dielectric |layer and the netallization |ayer. 46. The sem conduct or
devi ce plckage of claim45, wherein the attachment layer is selected from

t he group consi sting i.sotroni ¢ conducting .f.il ni SOLropiG.
conduct i ng paste%&'nong%% uc??r%fi Ctglr er‘r’nlceé)ﬁg(aﬁgﬂggﬁlgha’i 5 @’f@ﬁuéﬁyﬂ% The
sem conduct osndlienvecttinR ¢k@ited frozh thie ot cohgstide b Edl@erPubtips| doldyst@d bungpsgnal

connection devices s selected fromthe group consisting of gold stud
bunps, copFeRPeE st by and plagd glley sed kymies. bunps.

15 43.  The semiconductor device package of claim 41, further comprising a
plurality of openings in the final dielectric layer exposing a plurality of connection areas
on the at least one additional conductive trace layer and wherein the plurality of signal

connection devices is electrically coupled with the plurality of exposed connection areas.

20 44.  The semiconductor device package of claim 43, further comprising a
metallization layer disposed between the plurality of signal connection devices and the

plurality of exposed connection areas.

45.  The semiconductor device package of claim 44, further comprising an

25  attachment layer disposed over the final dielectric layer and the metallization layer.

46.  The semiconductor device package of claim 45, wherein the attachment
layer is selected from the group consisting of anisotropic conducting film, anisotropic
conducting paste, nonconductive film, and nonconductive paste.

30

47.  The semiconductor device package of claim 46 wherein the plurality of

signal connection devices is selected from the group consisting of gold stud bumps,

copper stud bumps, and plated stud bumps.



-21- 48. A nenory device conprising: a carrier substrate; a plurality of

el ectrical contacts coupled with electrical circuitry formed in the carrier
substrate; and 5 at | east one sem conductor device package coupled with the
el ectrical circuitry in the carrier substrate, the at |east one

sem conduct or devi ce package conprising.,, a substrate; a first dielectric

| ayer di sposed over a surface of the suﬁ%frate; a conductive trace | ayer

di sposed over th48.fir Atmehatyeetice comh@aisdrg: 10 a second dielectric | ayer

di sposed over the conductive trace |layer, the second dielectric |ayer
defining a %Fﬂ??ﬁwg?uﬁﬁ vias therethrough exposing a plurality of

connect | on pRASIPEr MEIGRMIE dplel 3 dRKRAI ciftulHBBIddAR R ef

el ectrically coupled wth the plurality of connection areas; a plurality

of sem conduct or subistate; amdch semi conductor die having a plurality of 15
signal connecti on devi.ceg wherein the plurality of signal.caopnection

devi ces 1o BEt PRCRPrRB g R Pratet R AT s eFoR spBRey Hine
encapsul ation | aygfieclubRASE theQl Riastlone sdthidbtluctoy d&ficeSidk4pe REmptiQhg:di ce; and
a plurality of circuit connection elements electrically coupled %o t he

conductive t r acasubsyrate; wherein each of the plurality of circuit
connection el enen st%?ele%%(r}c nds throH h thgmf?lerstt dSI §I eagt,rl c layer and the

second diel ectri & ]Irayer an ayeﬁglsSp%sep 8% %ed t hrough t he

encapsul ati on | ayebnducive trat8 layér Gigpased ovig tieyfabalRledi®lay&t Ng:  a carrier
substrate; a processor operably coupled to circuitry fornmed in the carrier
substrat®; at | edsecond diclasyistlayse dispesed guerdhs qonductive dgcsdayss. thasecend cui try

o b, o) LR OB e OB BB PT=
plurality of connection areas on the conductive trace layer;
a metallization layer electrically coupled with the plurality of connection areas;
a plurality of semiconductor dice, each semiconductor die having a plurality of
15 signal connection devices wherein the plurality of signal connection
devices is electrically coupled with the metallization layer;
an encapsulation layer disposed over the plurality of semiconductor dice; and
a plurality of circuit connection elements electrically coupled to the conductive
trace layer, wherein each of the plurality of circuit connection elements
20 extends through the first dielectric layer and the second dielectric layer and

has a portion thereof exposed through the encapsulation layer.



a nmenory device operably coupled to the circuitry formed in the carrier
substrate, the nenory device including at | east one sem conductor device
package, the at |east 10 one sem conductor device package conprising: a
substrate; a first dielectric |layer disposed over a surface of the
substrate; a conductive trace |ayer disposed over the first dielectric

| ayer; a second dielectric |ayer disposed over the conductive trace |ayer,
the second 15 d#2l ecArdomputiyesystaf donpriging: pl ural ity of vias therethrough
exposing a plurality of connection areas on the conductive trace |ayer; a
net al | i zat i BRAPSYOSE St rical |y coupled with the plurality of dconﬂecti on
areas; a i ] . ' ' ctor die having a
plurality g? Bf(ggeééh%?& %:ag néegg? ?gg&'@%&it?g% mﬁdeﬁgﬁynca?%%psp%g{gf ity of signal
connect i on 20eghtvncipputidsvied epsratily edupledowitipthe diraviitih forined imthatdriierat i on | ayer ;
an encapgsul at.i on | ayer di sposed over the plurality of sem conductor dice;
and a p uré‘l‘qslc}ﬁteof circuit connection elenments electrically coupled to the
conducti ve SUSUt deViBES R fovi ' f el Lot t

connecti on glltlg%@éﬁ?és e;ztd ee:nds ﬁe{rb(l)}ﬁgﬁlb%eﬁgl %ﬁ%?kdéhiitg}{%%t}{?fl%t %{/agllr&rand t he
second di el edstratg; andyer and 25 has a portion thereof exposed through the
encapsul atign_| ayer, .- 23- . A ting.systemcopprising;, a garrier
subs!torate; gtmﬁmea flevé%eeoﬁefﬁ%&tm&géﬁgt%5‘5&3@ n@g{ljm cappenSubstrats, fhey f or med
in the carrier suRsioipdcvice iddludif@sile/NSnetieinidhd @it deficOPakad, YheGPrpited with
the circuitry fornmed in the carrier 5 substrate; and at | east one

seni condict or de9PneENPekugger deyice PBFkpge eupPrisingri th the circuitry formed in
the carrier SUbSErsﬁ‘l%s‘?raet he at | east one sem conductor device package
conprising: a substrate; a first dielectric layer disposed over a surface
of the substr at e firsd@iekectrivriayes tispesetl baarer sutfiey of dhesqubsiege;over the first
dielectric layer; a Eec‘(?ent(rjacgila%)ef&tri c. layer disposed over the conductive

trace |layer, the2§ sposed over the first dielectric layer;
a second dielectric layer disposed over the conductive trace layer, the second
15 dielectric layer defining a plurality of vias therethrough exposing a
plurality of connection areas on the conductive trace layer;
a metallization layer electrically coupled with the plurality of connection areas;
a plurality of semiconductor dice, each semiconductor die having a plurality of
signal connection devices wherein the plurality of signal connection
20 devices is electrically coupled with the metallization layer;
an encapsulation layer disposed over the plurality of semiconductor dice; and
a plurality of circuit connection elements electrically coupled to the conductive
trace layer, wherein each of the plurality of circuit connection elements
extends through the first dielectric layer and the second dielectric layer and

25 has a portion thereof exposed through the encapsulation layer.



dielectric layer defining a plurality of vias therethrough exposing a
plurality of connection areas on the conductive trace |ayer; a

nmetal lization layer electrically coupled with the plurality of connection
areas; 15 a plurality of sem conductor dice, each sem conductor die having
a plurality of signal connection devices wherein the plurality of signal
connection devices is electrically coug ed with the netallization |ayer;

an encapsul ati on50.ayeA cdinppigedseinadoniphigingl ural ity of sem conductor dice;
and a plurality of circuit connection elenents electrically coupled to the
conduct i ve 290TiensEbYrafeyer, wherein each of the plurality of circuit

Connect o, UETE DRy PUAA ]S SRS g L
encapsul at i arledsagrerout@f device operably coupled with the circuitry formed in the carrier
5  substrate; and
at least one semiconductor device package operably coupled with the circuitry formed in
the carrier substrate, the at least one semiconductor device package comprising:
a substrate;
a first dielectric layer disposed over a surface of the substrate;
10 a conductive trace layer disposed over the first dielectric layer;
a second dielectric layer disposed over the conductive trace layer, the second
dielectric layer defining a plurality of vias therethrough exposing a
plurality of connection areas on the conductive trace layer;
a metallization layer electrically coupled with the plurality of connection areas;
15 a plurality of semiconductor dice, each semiconductor die having a plurality of
signal connection devices wherein the plurality of signal connection
devices is electrically coupled with the metallization layer;
an encapsulation layer disposed over the plurality of semiconductor dice; and
a plurality of circuit connection elements electrically coupled to the conductive
20 trace layer, wherein each of the plurality of circuit connection elements
extends through the first dielectric layer and the second dielectric layer and
has a portion thereof exposed through the encapsulation layer.
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