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surrounded by a solder nmask material 416 on the dielectric |ayer 406.
However , i riliegthspome smaller. Of course, the goal of greater packaging density requires that the

entire microelectronic die package be equal to or only slightly larger (about 10% to
30%) than the size of the microelectronic die itself. Such microelectronic die packaging
15 is called a “chip scale packaging” or “CSP”.
As shown in FIG. 35, true CSP involves fabricating build-up layers directly on an
active surface 404 of a microelectronic die 402. The build-up layers may include a
dielectric layer 406 disposed on the microelectronic die active surface 404. Conductive
traces 408 may be formed on the dielectric layer 406, wherein a portion of each
20 conductive trace 408 contacts at least one contact 412 on the active surface 404.
External contacts, such as solder balls or conductive pins for contact with an external
component (not shown), may be fabricated to electrically contact at least one conductive
trace 408. FIG. 35 illustrates the external contacts as solder balls 414, which are
surrounded by a solder mask material 416 on the dielectric layer 406. However, in such
25 true CSP, the surface area provided by the microelectronic die active surface 404

generally does not provide enough surface for all of the external contacts needed to



25 true CSP, the surface area provided by the mcroelectronic die active
surface 404 generally does not provide enough surface for all of the

ext er nal wont/aads needed to WO 02/ 49103 PCT/ US01/ 44968 cPOT/HE01/44b63
external conmponent (not shown) for certain types of mcroelectronic dice
(e.g., logic). Additional surface area can be provided through the use of
an i nt er posentactshe éxtasalaompatast (nat showsUbsteaninitgles wi micgdetbctragiedical ) or a

fl ex conmponent (substantially flexible 5 material). FIG 36 illustrates a
substrate i(ajgglgpader 422 having a mcroel ectronic die 424 attached to and
in electrical contact with a first surface 426 of the substrate interposer

422 through snmadditisndldeifachateh Sarfi@Sprovitkel thisagH the Qbedtdian Badrhssed 2&haxtend
bet ween contacts 432 on the mcroelectronic die 424 and conducti ve traces

434 on t he ®pdRtd @lRtahidIBTRASAAteridl) 615 exWomp&Rnf@bstahfLCARBICt | ve traces
434 are in discrete electrical contact with bond 10 pads 436 on a second

surface 438,4brid) F1I6URSHILatats A RGERR $REpIRL4IWOMGR nYibREIcbitmid d1@ko4 €xtend
t hrough the substrate interposer 422. External contacts 444 (shown as
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packages may not neet power delivery requirenents for future
mi cr oel ect rgtand thypegh thosnbgfrate intsragser A External contacts 444 (shown as solder

balls) are formed on the bond pads 436. The external contacts 444 are utilized to

achieve electrical communication between the microelectronic die 424 and an external
electrical system (not shown).

15 The use of the substrate interposer 422 requires a number of processing steps.
These processing steps increase the cost of the package. Additionally, even the use of
the small solder balls 428 presents crowding problems which can result in shorting
between the small solder balls 428 and can present difficulties in inserting underfill
material between the microelectronic die 424 and the substrate interposer 422 to prevent

20 contamination and provide mechanical stability. Furthermore, current packages may not
meet power delivery requirements for future microelectronic dice 424 due to thickness
of the substrate interposer 422, which causes land-side capacitors to have too high an
inductance.

FIG. 37 illustrates a flex component interposer 452 wherein an active surface 454

25 of a microelectronic die 456 is attached to a first surface 458 of the flex component
2



of the substrate interposer 422, which causes |and-side capacitors to have
too high an inductance. FIG 37 illustrates a flex conponent interposer
452 wher avoozmiaxti ve surface 454 25 of a microel ectroni BCOUSOYES6S S
attached to a first surface 458 of the flex conponent 2 WD 02/ 49103

PCT/ USO01/ 44968 interposer 452 with a | ayer of adhesive 462. The
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Openings are forned in the flex conmponent interposer 452 by |aser abl ation
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traces 476 (shown as solder balls 248 surrounded by a sol der 10 mask

mat eri al  Ag2mREQYE R CordRErRR1YY 6F ih¥ Bet ERGRRer [R3rpostP s s ipfhed I ex
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The use of a flex component interposer 452 requires gluing material layers which
form the flex component interposer 452 and requires gluing the flex component
interposer 452 to the microelectronic die 456. These gluing processes are relatively
difficult and increase the cost of the package. Furthermore, the resulting packages have
15 been found to have poor reliability.
Therefore, it would be advantageous to develop new apparatus and techniques to

provide additional surface area to form traces for use in CSP applications, which

overcomes the above-discussed problems.

20 BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly pointing out and
distinctly claiming that which is regarded as the present invention, the advantages of this
invention can be more readily ascertained from the following description of the

invention when read in conjunction with the accompanying drawings in which:



20 BRI EF DESCRI PTI ON OF THE DRAW NGS Wil e the specification concludes with
claims particularly pointing out and distinctly claimng that which is
regar ded vea 02/kopr esent invention, the advantages of thi sPCT/us@nben can be
nore readily ascertained fromthe follow ng description of the invention
when read in conjunction with the acconpanying drawi ngs in which: 3 WO

02/ 49103 PCT/ USDIIs4B86G8: sidd desss-sdetBnalviewsi i@ uelipssmeBsd dOb@hinY h WS
illustrating a method of formng a Ianmnated interconnector; FIGs. 9 and
10 are an oldmigated nteevenaedora top plan view, respectively, of a package
core that may be used in an enbodi nent of the present invention; 5 FIGs.

11-19 are si de FIG3sSasE@dronabbliiewswahd atdﬁq&lé?mexﬂfresfp@&fvie&aﬁfa!}ﬂc ge

m croel ectroni c package with a package core, according to'fhe ‘pre

i nvention; cbie@fat md9 banskd3d abRboidnt 6f B res&ft tiveRal, Vi ews of the
m croel ectroni c packages wi thout a package core, according to the present

i nvention; Fl GFI'G%.ilslgié}egital:Eﬂb@se\ﬂi&‘ﬁﬂﬂgwé‘oﬂerﬂéthﬁo%%%' hat may be used

in one enbodi ment 10 of the present invention, are side

- ti ' i . i a l croel ectronic
package. i t oo A B ARy 88 ol B B e heEron: Fi 3

'S a Side or osSeeoly ARA o GO B (G Pl L GEGEL ectronic devi ce,

oy known 1 1 phe oy ilizi S Egtraie interposer, as known in the
g}f?OSLgcé{8@h§§q§%&§§%§%é§#§%@.ggﬁg?gVﬁﬁﬂﬁ%?ﬁQnCSPpof a i croel ect ronic
device utilizi G322 is an oblique view of a heat spreader that may be used in one embodiment
10 of the present invention;
FIG. 23-34 are side cross-sectional views of various methods of forming a
microelectronic package with a heat spreader, according to the present invention;
FIG. 35 is a side cross-sectional view of a true CSP of a microelectronic device, as
known in the art;
15 FIG. 36 is a cross-sectional view of a CSP of a microelectronic device utilizing a
substrate interposer, as known in the art; and

FIG. 37 is a cross-sectional view of a CSP of a microelectronic device utilizing a

flex component interposer, as known in the art.

20 DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENT
| In the following detailed description, reference is made to the accompanying
drawings that show, by way of illustration, specific embodiments in which the invention
may be practiced. These embodiments are described in sufficient detail to enable those
skilled in the art to practice the invention. It is to be understood that the various

25 embodiments of the invention, although different, are not necessarily mutually
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fl ex conponent interposer, as known in the art. 20 DETAI LED DESCRI PTI ON OF
THE | LLUSTRATED EMBCODI MENT In the follow ng detail ed description,
referencavoe2/emo®e to the acconmpanying drawi ngs that showpChySewoesf
illustration, specific enbodinents in which the invention may be
practiced. These enbodi nents are described in sufficient detail to enable

those skil lexdlusine.t e eaarhplt,@ fariRelat Retutd)stricang ot tidactdristid Gestifbed Berdipder st ood
that the various 25 enbodi nents of the invention, although different, are

not necessarihkynnettionalityone4mbOlithd 5P Be Miplérhbal/ iAR® Siherpotiddey®: For
exanple, a particular feature, structure, or characteristic described

herein, in \eapneeheing BolhthOgsriterh olipiBithe ifveMidAe rh FREEIERAF L t hi n ot her
enbodi ments wi thout departing fron1tﬁe spirit and scope of the invention.
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nateriabétthat enca sulagﬁs,at | east one microelectronic die within an 15
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The present invention includes a microelectronic device fabrication technology that

places at least one microelectronic die within at least one opening in a microelectronic
package core and secures the microelectronic die/dice within the opening(s) with an
encapsulation material, that encapsulates at least one microelectronic die within an

15 encapsulation material without a microelectronic package core, or that secures at least
one microelectronic die within at least one opening in a heat spreader. A laminated
interconnector of dielectric materials and conductive traces is then attached to the
microelectronic die/dice and at least one of following: the encapsulation material, the
microelectronic package core, and the heat spreader, to form a microelectronic device.

20 FIGs. 1-8 illustrate a method for forming a laminated interconnector. As shown in
FIG. 1, a metal foil 102, such as copper, copper alloys, aluminum, aluminum alloys, etc.,
is laminated with a first surface 106 of a dielectric layer 104, such as a glass-epoxy
material (e.g., FR4 material), epoxy resin, polyimides, and the like. At least one opening

108 is formed through the dielectric layer 104 to expose a portion of the metal foil 102,



one mcroelectronic die within at |east one opening in a heat spreader. A

| am nated interconnector of dielectric materials and conductive traces is
then attacden44103the microelectronic die/dice and at | eaBCT/OR&/43P68
foll owi ng: the encapsul ation material, the mcroelectronic package core,
and the heat spreader, to forma mnicroelectronic device. 20 FIGs. 1-8
illustrate assmwhadFiGhe. fThe mietagfod 102idickatredayenl @ lemimatohnrtheds shown in

FIG 1, a metal foil 102, such as copper, copper alloys, alum num alum num
al | oys, et ccleanellsddsmearad)t ed with a first surface 106 of a dielectric |ayer
104, such as a glass-epoxy material (e.g., FR4 material), epoxy resin,

pol yi m des, andAddhewhiikEIG. Af the 8fBingd ME8 GREFIGIQ) ard B8ed with Oesmidctiver ough t he
dielectric layer 104 to expose a portion of the nmetal foil 102, 5 WD

02/ 49103 PChialdBail it# A6 8y a astas i plividgltéehnBue IWilBRtuaterkebd by]!cﬁgs/ed' electric
| ayer 104 | am nate nmay then be cleaned (desneared). As shown in FIG 3,

t he openi ngscil&Bin t5ast, b form ddndaétBrelpllgk @, WA $ éhoamc;@m@qt fh¥ thetalBhSMOR Al , such
as by a netal using a plating technique as will be under st ood by those 5

skilled in {shRerAfalternb® shalr 43§ @MiehidptabMLarl Mﬁe&%ﬁue%f&ﬁ%‘%aﬁ%nf G 4, the
nmetal foil 102 'is then patterned, such as by a 1ithography and etch

techni que, E&dtlawe?e&neln@maews pm@a%ée%qwt&m{m [&%@TG%])' a(ids 114 and

traces 120 (not shown [see FIG shown 1 n 5, a’conductive

bondi ng | aygfowhlif F}é U he u@tlJe'b'aﬁchl ?%g%%l@%ch %seftﬂl/legcﬁé% cﬂ$§ UedGlec( € G-,

tin/silver and tin/silver/copper so conducti1ve adhesives (e.g.,

metal 10 fi Lcllgeq rg.éf‘gofi%{/& vefaghql t%Zs?lv%r/c%ﬁ%erg %géﬁQuaﬂara&?em gsn@"é.crh{e\/a? plugs 112

adj acent a Seco sur ace 1 yer I'S conductive

Don o Bl Ty B kB Bl FETIRELY 35 ™™ o0,
printing a ?uarf lee oft tg'ee dielBettic a(}jféjrcl Iélv%hi% (gcr}r? ulct\llv% b%lrldmg Fayerdlel6 can be
applied by a variety of commonly used methods, including but not limited to plating the
solder or solder alloy, screen printing a paste (either a conductive adhesive or a solder
paste), using the Furukawa Super Solder Process, using the Super Juffit Process, and the
15 like. An adhesive layer 122 may then be disposed over the dielectric layer second
surface 118 and the conductive bonding layers 116 to form a lamination structure 124, as
shown in FIG. 6. A plurality of lamination structures 124, 124°, 124” are aligned, as
shown in FIG. 7. It is noted that lamination structure 124’ has conductive plugs 112’
and lands 114°, and may include traces 120°, formed on opposing surfaces of the
20 dielectric layer 104’ without the conductive bonding layers and adhesive layers, as such
layers are provided by the adjacent lamination structures 124 and 124”.
The plurality of single lamination structures 124, 124° and 124” are then subjected
to a vacuum hot press process to form a laminated interconnector 130, as shown in the
FIG. 8. The vacuum hot process result in the conductive bonding layers 116 of one

25 single lamination structure (124, 124°, and/or 124”) bonding to the lands (114, 1147,
6



paste), using the Furukawa Super Sol der Process, using the Super Juffit
Process, and the 15 |like. An adhesive |layer 122 nmay then be di sposed over

t he di el axon2/e91baayer second surface 118 and the conducti PETDSNIA4PE | ayer s
116 to forma | am nation structure 124, as shown in FIG 6. A plurality of
| am nation structures 124, 124', 124" are aligned, as shown in FIG 7. It
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| ayers, as such layers are provided by the adjacent |am nation structures
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124" are then subjected to a vacuum hot press process to forma | am nated
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in the conductive bonding |ayers 116 of one 25 S|ngle | ani nation structure

(124, 124", 1pqd/ @fthel 2ihaB® RtrMBndRors Hh ls%ﬁlﬁtle(lg/]sﬁmlélﬁ aracterBtid¥ 92/ 49103
PCT/U801/44968 and/or 114") and traces 120' of "an adjacent single
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under st ood [am nated 1 nterconnector 130 is not limted to three
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by a plated metal stud (copper or other suitable metal or alloy). After fabrication, the
laminated interconnector 130 may be tested for functionality by electrical testing using
an appropriate test fixture, or by other means.

15 FIGs. 9-19 illustrate a method of forming a microelectronic device. FIG. 9
illustrates a microelectronic package core 202 used to fabricate the microelectronic
device. The microelectronic package core 202 preferably comprises a substantially
planar material. The material used to fabricate the microelectronic package core 202
may include, but is not limited to, a Bismaleimide Triazine (“BT") resin based laminate

20 material, an FR4 laminate material (a flame retarding glass/epoxy material), various
polyimide laminate materials, ceramic material, and the like, and metallic materials
(such as copper) and the like. The microelectronic package core 202 has at least one
opening 204 extending therethrough from a first surface 206 of the microelectronic

package core 202 to an opposing second surface 208 of the microelectronic package core

25 202. As shown in FIG. 10, the opening(s) 204 may be of any shape and size including,
7



sol der bunps currently used in the conventional flip chip application would
be replaced by a plated netal stud (copper or other suitable netal or
alloy). AMoersadiabrication, the [|am nated interconnector BRGDUREy44bE8 t est ed
for functionality by electrical testing using an appropriate test fixture,
or by other neans. 15 FIGs. 9-19 illustrate a nethod of formng a .

m cr oel ect r dui ot HAaed®, reblatguld/squdrd 2Bty @ttesgudarkieroeitemhindadi cormpasckage cor e
202 used to fabricate the mcroelectronic device. The mcroelectronic
package cor e0&f)andeiir atdcy Tho ohly liadstion Siihs siaahndeshhpe of pleaopaniing®i 2 al . The
material used to fabricate the m croel ectronic package core 202 may

i ncl ude, bufs tha thgtmisk B dpebpriatelyesidd andkiRped Waoldeiaasireotdill ") resin based
| am nate 20 material, an FR4 lam nate material (a flane retarding

gl ass/ epoxy nmigbekdtidhic, did/ & di@fereidOAsyWillibe @isbdsddticy. mat eri al s, ceranic
material, and the like, and netallic materials (such as copper) and the

l'ike. The m crogigeet flﬁlﬁﬂrﬁes(}ﬁ&lﬁﬁ_ﬁ&l&ﬁbﬁ‘ic%%a?@&r@ﬁrsi fidate WoAbuERERI Ng 204
extending therethrough froma first surface 206 of the mcroelectronic

package cor g:AQ%vi BIndP1 P PRRPIALHSE ERR d1 54 hidGEo1¢ A Qutantidls HEkbioel ectronic
package core 25 202. As shown in FIG 10, the opening(s) 204 may be of any

shape and si j i cf P limted
to, rect ang%gerd/agg%cg%é%%tfg, péf@@%ﬁgﬁ%@fsﬁé’@#ﬁ %?%a&g?égpgg}g’ners 204D,
and circul ar,204c. The only.limtation on the si.ze and shape. of the

openi ng(s) 20 mlg?n’tﬁg?w?rﬁie/9“trﬂ?§tbe%ad§8g?r8'pe}pplgpg%t§/l@f]eggltsﬂmﬁﬁlgl%haped to
house a corres Onfgli ng. m croel eci}r‘gni C f§in e or dige erei(g, as wll be

di scussed b&GKc Bms; & a prpteried Guppdingl thp grafgoliys FELhE ckage core
first surface 206 abutting a__ protective film 212 The protective film 212
is pref@r ab|Sefbsaan§%l§stﬁ%%ﬂmeaq<>?§ﬁ01%%ﬂPﬁr@al srarnston Al TEkasdhe miorqelgstrame r )

polyimde film(E |I._du Pont de Nenours and Corrpanx . .
package core. FIG. 12 illustrates microelectronic dice 214, each having an active

surface 216 and a back surface 218, placed in corresponding openings 204 of the
microelectronic package core 202. The microelectronic dice 214 may be any known
active or passive microelectronic device including, but not limited to, logic (CPUs),

15 memory (DRAM, SRAM, SDRAM, etc.), controllers (chip sets), capacitors, resistors,
inductors, and the like. The microelectronic dice 214 are preferably tested, electrically
and/or otherwise, to eliminate non-functioning dice prior to use.

In one embodiment (illustrated), the thickness 217 of the microelectronic package
core 202 and the thickness 215 of the microelectronic dice 214 are substantially equal.

20 The microelectronic dice 214 are each placed such that their active surfaces 216 abut the
protective film 212, The protective film 212 may have an adhesive, such as silicone or
acrylic, which attaches to the microelectronic package core first surface 206 and the
microelectronic die active surface 216. This adhesive-type film may be applied prior to
placing the microelectronic die 214 and microelectronic package core 202 in a mold,

25 liquid dispense encapsulation system (preferred), vacuum press, or other piece of
8



W m ngton, Del aware), but may be nmade of any appropriate material,
including netallic films. In a preferred enbodi nent, the protective film
212 woul ovbave10® substantially the same coefficient of therwadl/asansi on
(CTE) as the mcroelectronic package core. FIG 12 illustrates

m croel ectronic dice 214, each having an active surface 216 and a back
surface 218equipraasdsddfocthe exxapstudion groogenThggoevedflimt2ne magiako 6ehect roni ¢
package core 202. The mcroel ectronic dice 214 may be any known active or

passi ve m choehdrbivefling stevisae: TRE(thglicnd- tebafluor@thylenel dradflon® fithpgi ¢ ( CPUs) ,
15 nmenmory (DRAM SRAM SDRAM etc.), controllers (chip sets), capacitors,

resistors, whiuchedd &n thadRelcioblecttdnkie ddfige SirfeOIREH HiRthieradice@ondd 4 are
preferably tested, electrically and/or otherwise, to elimnate

non- f unct i oRhdkdeddBEfiRE uPlacd TV6WYRN ihiRdr ARRCEHRRCBRINYE ofhkt pibgtdrat ed) , the
t hi ckness 217 of the m croel ectroni c package core 202 and the thickness

215 of the @ﬁxﬁﬁxﬁ&h%ﬁh’éﬂﬂé encdpfiMutidn froRES. BLDSRdhRIdInYerg@mal . 20 The
m croel ectronic dice 214 are each placed such that their active surfaces

216 abut t herigitab@Rhiakse §14 il RhidocilhiRnRiAlGES Loe28] b BRI TRV e an

adhesive, such as silicone or acrylic, which attaches to the

m cr oel ectr@@ﬁﬁa&%@ﬂégggé mf dnh &, oﬁméiig@%%]éggﬁgaﬂé% Ftleegp%%'o?a{eroni cde

active surface 216. Thi esl ve-type rior to
pl acing the n.croel ectronic die 214 and mcroel ectroni c package core 202 in
a nold, 25 I'rquid di spense encapsul ati on system (preferred), vacuum press,

or SL0e1 ) 2o Ml nBelRL BTN KT BARASEE R USRI RL(P (e
T S22 LS B Pl B ™
T or 08l ect 1 gl g PASKATE S Se Bl I AT S, A0G A JHRGH UL 20 of the
opening(s) 204 not occupied by the microelectronic die 214. The encapsulation of the
microelectronic die 214 may be achieved by any known process, including but not
limited to transfer and compression molding, and dispensing. The encapsulation
15 material 222 secures the microelectronic die 214 within the microelectronic package
core 202, which provides mechanical rigidity for the resulting structure and provides
surface area for subsequently attaching a laminated interconnector.
After encapsulation, the protective film 212 is removed, as shown in FIG. 14, to
expose the microelectronic die active surface 216. As also shown in FIG. 14, the
20 encapsulation material 222 is preferably molded or dispensed to fill the space between
the microelectronic package core first surface 206 and the microelectronic die active
surface 216. This results in at least one surface 224 of the encapsulation material 222

that is substantially planar to the microelectronic die active surface 216 and the

microelectronic package core first surface 206.



5 equi pment during the encapsul ati on process. |In another enbodi nent, the

m croel ectronic die 214 and m croel ectroni c package core 202 may be held in
pl ace (wohzaoadhesi ve, a vacuum chuck, or the |ike) ageCnEsoa4p@usabl e
platen in place of the tape. The mcroelectronic die 214 is then

encapsul ated wth an encapsul ation material 10 222, such as plastics,
resins, epoxi esElGel aglustnates aovigw ofa singleiivesefdctromit lei2aki sncapiidarécdhwith | ke, As
shown in FIG 13, the encapsulation nmaterial 222 is disposed in portions of
the openi ngfmpsulidn noteriatZA2pivichth thy ntidrecledtonRehays et 20i®he214. The
encapsul ation of the mcroelectronic die 214 may be achi eved by any known

process, i neficrdélevgrobistdia®itd, of dotist, @akliides b pRRSHEST cRiReHcaIBRIAEE 2B PRcAEd di ng,
and di spensi ng. The encapsul ation 15 material 222 secures the

mi croel ect r omite ndtieclddiforid dibhdtive heft 216 effhe Clet @RAIGoRAGK 38 are EREECAR2, Whi ch
provi des nmechanical rigidity for the resulting structure and provides

sur f aces ar eaorneetedsloHesite mdtyh@;nP 6GthinEke AickBcRatiedicl2Nh eHARIRRCL Or . Af ter
encapsul ation, the protective film212 is renoved, as showmi in FIG 14, to

expose the plegifiogkofhdiPMCardiRyaThi Hee U AkRy 2dfclafty. @l so shown in FIG
14, the 20 encapsul ation material 222 is preferably | ded or dispensed to

fill the space hehwRgh Flrd?q6,rﬂl&faﬁ’x%la?e(atiﬁt?ﬁ%@e%@%ﬁ{eﬁa%?igagg histhufiel face 206

and the mcroelectronic die active sur ul'ts 1Tn at | east

one sur face,gii & thikes EHERPRIh feloly TRIBHLAL 22220, AN lSpatiaPAANt 1 a1 1y

pl anar to the mcroelectronic die active surface

m cr oel ectr Qoni.c e fli . 6. . WO, 02/.49103
RCt Oeos; 448 e PRGN P Earl Bl At AGEr “’e{i‘es?lri‘gf‘leayﬁ‘% REPEEP s r oni ¢ die

[?) ;gkggg@gzrg%%d%gog&%@ %’d %[di tﬁenemr%aetdgerdi n%lcro%l%gtrggié clﬂle %ugtqgchg&ec roelectronic
appropriate dielectric material 230 (such as glass-epoxy material (e.g., FR4 material),
epoxy resin, polyimides, and the like) and conductive adhesive material 240 (such as
metal-filled epoxy resins, and the like). In a preferred embodiment, these adhesive
materials would be applied after the formation of the lamination of the laminated 130.

15 Depending on alignment issues, it may be possible to put traces on the level that abuts
the microelectronic die 214. If it is not possible to put traces on the level that abuts the
microelectronic die 214, the laminated interconnector 130 would have to be built in such
a way that the side toward the microelectronic die 214 has no traces disposed thereon.

As shown in FIG. 17, after the laminated interconnector 130 is attached, the lands

20 114 can be used in the formation of conductive interconnects, such as solder bumps,
solder balls, pins, and the like, for communication with external components (not
shown). For example, a solder mask material 252 can be disposed over the laminated
interconnector 130. A plurality of vias are then formed in the solder mask material 252

to expose at least a portion of each of the lands 114 or traces 120. A plurality of

25 conductive bumps 258, such as solder bumps, can be formed, such as by screen printing
10



m croel ectronic die 214, of course, includes a plurality of electrical
contacts 232 |located on the mcroelectronic die active surface 216. The

el ectricavoopmtiaxts 232 are electrically 5 connected to BCT@SI44968( not
shown) within the mcroelectronic die 214. Only four electrical contacts
232 are shown for sake of sinplicity and clarity. As shown in FIG 16, the
| am nat ed isoltlerpesefdbied bl 3Ocflowr @baby drdatkadin phtiapiethnghes,agdienst and nakes
contact with the electrical contacts 232. To form a nechani cal and

el ectri cal eggmeabsiriianofdatihofahe endsdddedirmiesi2el ectronic die 214, a | ayer
between the 10 | am nated interconnector 130 and the enbedded

m cr oel ect r oni EIGJil & ilssdted nslhtatiey of apgrodputioaicelicdi2zah endapsudatethwigh | al 230 (such
as gl ass-epoxy material (e.g., FR4 material), epoxy resin, polyimdes, and
the |ike) ancpatniducidtertal 2odheihin chenBit@eleatonZAdckpechre@s2. Mat Blmifidtdd ed epoxy
resins, and the like). In a preferred enbodi nent, these adhesive nmaterials

woul d be appbic@theatbt B30 it Btrched tBitd MRroRfechkdifc dididniat bomcaf2168e | am nat ed
130. 15 Depending on alignnent issues, it may be possible to put traces on

the level tfigbelddidtht pabkie 06 RELAEAE 006, Gndlihg erchfisuldtfonintatdria] fiPfcdP0SSi bl e to
put traces on the level that abuts the mcroelectronic die 214, the

| am nat ed 3@% ﬁftﬁ@ﬂl@ﬁl%?kvﬂoﬁgyﬁﬁbﬂsgedh%@ irjdifi%] BirbdleckBnig e 2182082y that the

si de towar e mcroelfectrohic die 214 has no traces di sposed thereon. As

shown in F&hié& sg:néﬁla%féitag)glggnngs ié@ﬁle\ﬂf%xﬁ)géﬁ fMe ?a[n?i?ﬁ@@fﬁ}f%onﬁgt%r! 180 Qﬁ& @E hed, the

| ands 20 Int tron of conductive interconnects,
suh 2 S0 fa AR gL 15202 s B 0B oM L s 2t o
Vias et AR A TR i ek Tt Eh BRSE 4R, nose ot 1 eact “a
Conduct i ve mHrRectssts ds g Bl bR *adn et i fadelon s by
screen pri Q’Etgtcrlr]lgd th%l%to, which may eliminate die-to-die alignment problems, to form the
singulated microelectronic die package 266 directly.
In a preferred embodiment, “known good” (i.e., tested by electrical or other means)
15 microelectronic dice 214 would be incorporated in the microelectronic package core 202
only in positions corresponding to known good laminated interconnectors 130. Thus,
loss of known good microelectronic dice 214 due to being attached to a non-functioning
laminated interconnector 130 could be avoided. It is understood that the microelectronic
die packages may also be formed by attaching individual singulated laminated
20 connectors to individual encapsulated singulated microelectronic dice.
It is, of course, understood that a plurality of microelectronic dice 214 could
encapsulated with encapsulation material 222 within a single opening 204 of the
microelectronic package core 202.

It is further understood that the microelectronic package core 202 is optional. The

25 microelectronic dice 214 may simply be encapsulated in encapsulation material 222, as
11



WO 02/ 49103 PCT/ USO01/ 44968 sol der paste followed by a refl ow process or by
known pl ating techni ques, on the exposed portion of each of the |lands 114
or tracewQan1b3i G 18 illustrates a plurality of m croel BCTUSOM/@968 ce 214
encapsul ated with encapsulation material 222 within the mcroelectronic
package core 202. The lamnated 5 interconnector 130 is attached to the
m cr oel ect slowcindilGe20a ckhievsliwsdwd dice 314946 then himgnibied elohgbtas@8 Gcupackage core
first surface 206, and the encapsul ation material surface 224 in the
manner pr evirowsh the Bidwatsisiedrcoditretor Rl anddiesdncapsctiel wettrid Rz todbmeat?14 ar e
then singulated along lines 264 (cut) through the | am nated interconnector
130 and t héeastinesipglhlert hstbele@@aikagepackege 220 2s tiwpwndh FIGt2 1l édshisone
singulated mcroelectronic die 10 package 266, as shown in FIG 19. It is
al so under sh@@stodd ikt thddivilhMhidtidlectidris geecinbpbé sndil@ePd:t diy be
singulated first and a singulated interconnector 130 attached thereto,

whi ch say einbiilaiRdiRerdbirettor HHoQttadhe@ MR, wWichhS Bimitate digtsnifehe singul ated
m croel ectronic die package 266 directly. In a preferred enbodi mnent, "known

good” (i . eqaliglfsk BbRNsSoaSH the ShgDite@mit@seldbBBMS Hie phokadk 70@te844." Oni ¢ di ce
214 woul d be incorporated in the mcroel ectronic package core 202 only in

posi tions corr gspemid} debddndtR oM BRA%M: IndGiAL Skat PraEGARIARE OF s 130. Thus,
| oss of known good nicroelectron?g@dicg 214 dueat%ﬁbeing attached to a

non- functi ?ﬂyo[;l%)rat cﬁimorhalhﬁpqeie@{r&{i&&)i@ REGLEY. FE0 LaUkdRG @mbfgg&r 304 1S

understood that the mcroelectronic die packages may also be formed by
att achi ng | ARl 2 DAL ALED hBTRBKSL ERIARNHRERAL Srddlel i VI dUal
encapsul at ed singulated mcroelectronic dice. 1t Is, of course, understood

RN AR T e e e T
m croel ect rn?ar’gci:r?al Bs%g l%(? %%riga% t%e ﬁga% spreader 302 may include, but is not limited to,
metals, such as copper, copper alloys, molybdenum, molybdenum alloys, aluminum,
aluminum alloys, and the like. The material used to fabricate the heat spreader may also
include, but is not limited to, thermally conductive ceramic materials, such as AlSiC,

15 AIN, and the like. It is further understood that the heat spreader 302 could be a more
complex device such as a heat pipe. The heat spreader 302 has at least one recess 304
extending into the heat spreader 302 from a first surface 306 thereof. FIG. 23 illustrates
a side cross-sectional view of the heat spreader 302. Each recess 304 is defined by at
least one sidewall 308, which may be sloped to assist in the alignment of a

20 microelectronic die, and a substantially planar bottom surface 312. Although FIGs. 22-
23 illustrate the heat spreader recesses 304 having substantially sloped recess sidewalls
308, it is understood that substantially vertical sidewalls may be used.

FIG. 24 illustrates a microelectronic die 314, having an active surface 316 and a

back surface 318, placed in corresponding heat spreader recess 304 (see FIG. 23),

25 wherein the recess 304 is appropriately sized and shaped to receive the microelectronic
12



It is further understood that the mcroel ectroni c package core 202 is
optional. The 25 mcroelectronic dice 214 may sinply be encapsulated in
encapsul avoorms9rat eri al 222, as 11 WO 02/49103 PCT/ USO1/ 4BOB8S01343068n | N
FIG 20. The individual dice 214 are then singulated along |ines 268 (cut)
t hrough the | am nated interconnector 130 and the encapsul ation material 222
to form at did HdsFidupiel warkg(notthewnhorchatie nértal@triotic died 1p ackbges@Fder as shown
in FIG 21. It is also wunderstood that the individual mcroelectronic die
214 may be 362 ngybatieed {61 alighmeridInathd embottiuém ey intfeG cdnthect or 130 att ached
thereto, which may elimnate die-to-die alignnment problens, to formthe

si ngul at ed nmitroele@tcatdioRi4cs ditaehqaio kieg®tidmGuidice 8¢ 2 bijthe rdcessdnowiiea enmbodi ment
of the present invention, a heat spreader may be incorporated into a

m cr oel ect tigrneallydioadpsiek adesivéhteridl 322 | Thsidhadiesmaedtal2 sipy eagetsc 302  whi ch
may be used to fabricate a mcroel ectroni c package. The heat spreader 302

10 pref er albdsin GRpPLyi MaSrid HedGitA HelrddilyoRdiR O parfidu®id MatbHidlr Bk hy conducti ve
material. The material used to fabricate the %eat spreader 302 may

include, buflvdrsr AGhidubdiitrRE, TR adhBR{cAhsterid YSNmAP alSOBRSIrise BRAPAIG al | oys,
nol ybdenum ol ybdenum al [ oys, al um num alum num al l'oys, and the Iike.

The materi %et&!%ﬁ’@s%@wﬁ?% R8kiRg fRPeRA (esgprsgﬁéqﬁat@@a\rs)aa{na@he el ude, but is
not limted to hermal | y conductive ceram c materials, such as AISIC, 15

AIN, and the | kg mbt en'nk%dfnlrgnE R&EIFYR %ﬂﬂgsstoﬁﬂfipttobég mta9 e {if@tt%a{%l?ﬁﬁier 302

could be a nore conplex device such as a heat pi pe. eat spreader 302

has at | eazﬁcuér%gl ctfo‘?l er eoﬁ%lx_]?egéé ﬁ]@g, LR H1HEpRRALs SPNIRAMIRL . 92 Trom a

first surf strates "a side cross-sectional view

g:c d ;c\g he aégglﬁéﬁi I%Qgsg t(Fﬁﬁ%Elge g& ?écﬁra‘?’e% glfaée tgg {nrl]c@geq?cp Xm@'ﬂlcte net$§ to n €

2\1' f rhgﬁlgﬁC}::hE% sprficl fecessqog wﬁ"feb grtogiiagnlg%er%alpclogguc{mrp Qtt\gvger}?tfsxéj rface 312'

microelectronic die 314 and a heat spreader 302. As shown in FIG. 25, the first plurality
of solder bumps 332, preferably highly thermally conductive material such as a lead, tin,
indium, gallium, bismuth, cadmium, zinc, copper, gold, silver, antimony, germanium,

15 and alloys thereof, most preferably gold/silicon eutectic material, is formed across an
entire wafer before the microelectronic die 314 is diced therefrom. This ensures that the
first plurality of solder bumps 332 are positioned the same on all microelectronic dice
314 and to reduce cost. The first plurality of solder bumps 332 may be aligned with a
feature, as a fiducial marker (not shown), on the front side of the wafer.

20 The first plurality of solder bumps 332 may be formed by first applying a wetting
layer 334, such as a seed layer as known in the art, to the back surface of the wafer
corresponding to the microelectronic die back surface 318. A removable solder dam
336, such as a photoresist, is patterned over the wetting layer 334 to prevent the solder of
the first plurality of solder bumps 332 prematurely wetting across the wetting layer 334.

25 The first plurality of solder bumps 332 may be formed by a plating technique or by
13



23 illustrate the heat spreader recesses 304 having substantially sl oped
recess sidewalls 308, it is understood that substantially verti cal

si dewal | svoay4d183 used. FIG 24 illustrates a m croel ectr oPCT/UV 12143684,
havi ng an active surface 316 and a back surface 318, placed in
correspondi ng heat spreader recess 304 (see FIG 23), 25 wherein the recess
304 i s appsapen @inthy a pasteidtoapenisd apbelpiatoress end/eflbwmgnhecpaseteformoni ¢ 12 WO
02/ 49103 PCT/ US01/ 44968 die 314. Fiducial marks (not shown) on both

m cr oel ect ti@rokledben314 and heat spreader 302 may be used for alignnent.
In the enbodi mnent shown in FIG 24, the mcroelectronic die 314 is
attached to thas SN FEREaCecGdblablity e sdldt 8ampSIBE ndytde dspodedenmal |y
conductive adhesive material 322. The adhesive naterial 322 may conprise a

5 resin or tigpkymaitasei3al of tht hed speddor tobek BBY, hivth @onhitgt1hyes 3pRarddicul at e
material, such as silver or alumnumnitride. The adhesive material 322

nmay al $0 CesHdvabIe soEéralantyd, usiithd tealniQi HebB¥Edubok@ T HRLEInAPLi-ANPEr at ur e
(e.g., solder materials), and the like. In another enbodi nent, a

sel f-al i gnionghi&Pba@ps PIARKSH MRK fFoth Maehll Qichhl &&hidchor tHd £f08LAGET onic die
314 to the recess bottom surface 312. FIGs. 25-29 illustrate a self- 10

al i gni ng, Sakdidr BAEES o SR yA) ASHHEANS 37t ASPo! NEnd] i8] ot roni c

dice in th eat spreader reces e providing thermal conduction
between th .G, t . ) hown in
PG 25, o Ra O SR PR (IApaND PRk SRLEAE Amudl, 800
thermal |y conducti ve. erial suck a.lead, ..ti i ndi ald i um
bi st b, o S ey EREDE, oG s P sotadr g R M6 ane

R UL i A E R e S A
theyefronlaT i% enere% t %trthe fir%t % trali%yoginsghzsg bunps 332 are
posi t i oned 2ihhe paianedisolder laysr syogld e gresgition thy gresponding
As shown in FIG. 27, the microelectronic die 314 (after dicing) is placed within the
heat spreader recess 304 wherein the first plurality of solder bumps 332 and the second
plurality of solder bumps 338 align the microelectronic die 314 into a desired position.
15 The first plurality of solder balls 332 and the second plurality of solder balls 338 may be
of differing sizes and composition for initial alignment and final thermal contact. It is,
of course, understood that one could apply solder bumps to either the microelectronic die
314 or the heat spreader recess 304 alone.
The heat spreader 302 is heated to or above the melting point of the first plurality
20 of solder bumps 332 and the second plurality of solder bumps 338 to reflow the same,
wherein capillary action between the bumps aligns the microelectronic die 314. The
microelectronic die removable solder dam 336 and the heat spreader removable solder
dam 344 are then removed, such as by a photoresist strip process as known in the art.

Next, as shown in FIG. 28, a platen 346 is placed against the microelectronic die active

25 surface 316 to hold the microelectronic die 314 in place horizontally while compressing
14



314 and to reduce cost. The first plurality of solder bunps 332 may be
aligned with a feature, as a fiducial marker (not shown), on the front
side of tWweowmsdfies. 20 The first plurality of sol der bunpsPGBESemdse for med
by first applying a wetting |ayer 334, such as a seed |layer as known in
the art, to the back surface of the wafer corresponding to the

m cr oel ect rverticallydind Heatlg wderfaameudd 8t paitial emovalid egadoletlew tltkasvideB83Bhe such as
a photoresist, is patterned over the wetting | ayer 334 to prevent the

sol der of tfhe pluralgy opsoldea baltsy3 30 fand the deond plogdity3d2oldercruts 838 1y thiet t | ng
across the wetting layer 334. 25 The first plurality of solder bunps 332
may be f or rpeetelyyamy pladtd Ingizbwehno@Gueniosholiy bd 3voad B3 /pA3di0F ver(idal SO 1/ 44968
screen printing a paste into opening in the photoresist and reflow ng the

paste to f alisetdae560Takepreluis notAslessbOM] bftlerfthdSoldBhasaosled belewpk ur al i ty of
sol der bunps 338 may be di sposed on the bottom surface 312 of the heat

spreader I eges: t&ﬁﬁera’m&e’[ hrhas reglits ilWsubstilallp dehtmlchisahermal RHRYABIdEr sol der dam
344, using the techni que described above. The second plurality of sol der

bunps 338 mayr be tRI&fEOMARIREbBE e DO suBEccdRSGhE BRFedsbotibg fi rst
plurality of solder bunps 332. The second plurality of solder bunps 338

may be al i gp@gbewiid his@hoERAIIGE9. SHF:Waﬁﬁmﬁor@aﬁi@lﬁeﬁhmﬂﬁélbﬂire(lé?l@Br shown) on
the heat spreader 302. Alternately, to save cost and sinplify the process,

ei ther the eilhﬁﬂe Rk lee?én'c%}ff 29{ bubBled SfithRYRPS I 3RRiaRY Sl &Q tﬁﬁﬂ%@nﬁg&ur ality

of sol der bunps 3 e elimnated, so that just th |ng ayer and

h f
:[As es ng/\:ﬂle:’ EggfraQ}eg?BZ eeJﬁlﬁ \(@?Eﬁg lcﬂlape% R Fsi€ BiG. Qg&%gbereg.ﬁ{s if CI n spHadetl T ace.

ectronlc die I's placed

W ¢ h' the top Sittace S em%?o%?e tan%"dl\AQ&{V% urfe%chglff){oel ta ' ty of solder
rPd prirariey’ of 5 TR

bunps e seco Sord anps ythe

m cr oel ect rowagardés%ls?slsﬂovlwplt %I& 99e5| red posi t| on.

As previously discussed, the laminated interconnector 130 is then attached to the
microelectronic die active surface 316 and the heat spreader first surface 306, as shown
in FIG. 30. The individual microelectronic dice 314 may then be singulated through the

15 laminated interconnector 130 and the heat spreader 302 to form at least one singulated
microelectronic die package 320, as shown in FIG. 31. It is also understood that the
individual microelectronic die 314 may be singulated first and a singulated
interconnector 130 attached thereto, which may eliminate die-to-die alignment problems,
to form the singulated microelectronic die package 320 directly.

20 In an alternate embodiment, a filler material 372, such as plastics, resins, epoxies,
and the like, may be disposed into any remaining gap between the microelectronic die
314 and the recess sidewalls 308 to form a planar surface 374 of the filler material 372
between the microelectronic die active surface 316 and the heat spreader first surface
306, as shown in FIG. 32. This may be achieved by placing a tape film 376 over the

25 microelectronic die active surface 316 and the heat spreader first surface 306, as shown
15



15 The first plurality of solder balls 332 and the second plurality of

sol der balls 338 may be of differing sizes and conposition for initial

al i gnnentwanzi4fidbhal thermal contact. It is, of course, unpdeUStIO@dst hat one
could apply solder bunps to either the mcroelectronic die 314 or the heat
spreader recess 304 alone. The heat spreader 302 is heated to or above the

mel ti ng poiimFIGB3.t Tikee fape bm Hl6us pleferably 2bsthntiadly diexibleumdsiaB3dchaasd t he second
plurality of solder bunps 338 to reflow the same, wherein capillary action
bet ween t h&apisaPsolginkigafini (F Lraudoaedeatdnicn ddiompadyl Wilhiggtollj Cr oel ectroni ¢

di e renovabl e sol der dam 336 and the heat spreader renovable sol der dam

344 are t heRlHRMVREma$ g@hlaae%omya%ﬁb@tawﬁ%%, iadlbdiRe RERARSAMAS known in
the art. Next, as shown in FIG 28, a platen 346 is placed agai nst the

m cr oel ect eRhEafidhedfd, kY o8 SiliSsHe! @GR sRkferbsh. MBledifeNBatliARee(REL roni ¢ die
314 in place horizontally while conpressing 14 WD 02/49103 PCT/ US01/ 44968

vertically saighy *&%ﬂ}ekﬁgfm&%ﬂrﬁ Radf BRLLHILR 3@@&&1@&%%%& e84l N reflow the

sol der of the “first plurality of solder balls 332 and the second plurality

of sol der Qalls Be 38 MolfM p30@Ny relative horizontal novenent
shoul d be av8#d§§§b§ pr8§§#%g£€g§$%§apﬁy in direction 350. The pressure is
not rel eased i ef- t. e I its. mel ting
tenperature. T i 1?62@%}1 {756 1?%1%9!%%%& %?P??Vgﬁ%{}’ di%ﬁ%?‘ﬁ%u%@“ﬁ%éml cont act

sol der | ayer, 352 hetween the mcragelectronic die back surface 8 and the
Fecess bot U O aLD ol SRdR (FhE A S oG T, T e

vacuum hel ps, prevent o elinkna . pr. f . b ithin th
Cobetant apng BB hrsttrs ik P hr B s eRE ARG B Siee Pt 3831 5Re Leo. of fhe
| at en 346 (see FlI also re ts in the heat reader 1 rface
D oe. Sh8 e nehibe sigey e My iy aeter e Saiedan et Bt e Al oal | y
copl anar, as also shown in FIG %9.., ) . .
form at least one singulated microelectronic die package 386, as shown in FIG. 34. Itis

also understood that the individual microelectronic die 314 may be singulated first and a
singulated interconnector 130 attached thereto, which may eliminate die-to-die
alignment problems, to form the singulated microelectronic die package 386 directly.
15 In another embodiment, the laminated interconnector 130 can first be attached to
the microelectronic die 314 and the heat spreader 302. Then, the encapsulation material
372 may be introduced into the gap between the laminated interconnector 130, and
microelectronic die 314, and the heat spreader 302 through channel 378.
The present invention will result in low inductance for land-side capacitors due to
20 microelectronic package thinness. Further, there is inherent scalability due to the lack of
need for solder bumps at the microelectronic die level. Moreover, cost savings will also

be realized, as no complex assembly is required.

Having thus described in detail embodiments of the present invention, it is

25 understood that the invention defined by the appended claims is not to be limited by
16



As previously discussed, the |am nated interconnector 130 is then attached
to the mcroelectronic die active surface 316 and the heat spreader first
surface 3@p2/am0shown in FIG 30. The individual m croel pcTUSOIEAIEH ce 314
may then be singulated through the 15 | am nated i nterconnector 130 and the
heat spreader 302 to form at | east one singulated mcroelectronic die
package 3202rtigdarietaflp setforth iggthezbovq des¢riptign, s mapyenpstenbhriatiens theneof

i ndi vidual mcroelectronic die 314 may be singulated first and a singul ated
i nt er conneétegessitdo withew dpradtingHeane the spiviberchonedderedfi mi nate di e-to-die
alignment problens, to formthe singulated mcroelectronic die package 320
directly. 20 In an alternate enbodinent, a filler material 372, such as

pl astics, resins, epoxies, and the |like, nay be disposed into any
remai ni ng gap between the mcroelectronic die 314 and the recess sidewalls
308 to forma planar surface 374 of the filler material 372 between the

m croel ectronic die active surface 316 and the heat spreader first surface
306, as shown in FIG 32. This may be achi eved by placing a tape film 376
over the 25 microelectronic die active surface 316 and the heat spreader
first surface 306, as shown 15 WO 02/49103 PCT/ USO1/44968 in FIG 33. The
tape film376 is preferably a substantially flexible nmaterial, such as
Kapton(r) polyimde film (E |. du Pont de Nenours and Conpany, W/ m ngton,
Del aware), but may be nade of any appropriate material, including netallic
filnms, having an adhesive, such as silicone, disposed thereon. The filler
material 372 (not 5 shown) is injected through at | east one channel 378
extending froma heat spreader second surface 382 to the recess sidewall
308. The tape film 376 is renoved and, as previously discussed, the

| am nated interconnector 130 may then be attached to the mcroelectronic
die active surface 316

17



and the heat spreader first surface 306. The individual mcroelectronic
dice 314 may 10 then be singul ated through the | am nated interconnector 130
and the weabv2zspnrrader 302 to format |east one singul at eBCTVUSOI0EPESCt r oni C
di e package 386, as shown in FIG 34. It is also understood that the

i ndi vidual mcroelectronic die 314 may be singulated first and a

singul ated interconnector 130 attached thereto, which may elim nate
die-to-die alignnment problens, to formthe singulated m croelectronic die
package 386 di €BAIM§. 15 In anot her enbodi nent, the |aninated

i nterconnector 130 can first be attached to the mcroelectronic die 314
and the heat spheadehind@ds: Then, the encapsul ation naterial 372 may be

i ntroduced into the gap between the | am nated interconnector 130, and

m croel ectroni t. di e dildpeleci@nichpaclaggicomptissggder 302 t hrough channel 378. The
present invention will result in | owinductance for |and-side capacitors
due to 20 m ca mer@dédionic diglACkAgR adtive BNERS andatNdeine sfdBere i s i nherent
scalability due to the lack of need for solder bunps at the

m croefect r oni encalhsalatiey BlateriMIROME kaid 61O6dst SRhiB@SIeWdnlic Bk Sie, WiRrdigal | zed,
as no conplex assenbly is required. Having thus described in detai

enbodi mentsd efcapdiitioh BReMh] inOMERLE BE: ohd sukfice2RbdNIRNIF bR/ 1§ had the
i nvention defined by the appended clains is not to be limted by 16 WO

02/ 49103 REFOMSEARMAORtivOaEtSUh@r details set forth in the above
description, as many apparent variations thereof are possible wthout

%ER?R/E i U%aI o fg?lgrllaﬁgdiﬁéeic:of?ﬁect%?QiQﬁosE(hﬁﬁchifxt'to L W04 AR R %k ( HIS01/ 44968

surface and said encapsulation material surface, said laminated interconnector electrically

10 contacting said microelectronic die active surface.

2. The microelectronic package of claim 1, wherein said laminated
interconnector comprises:
at least one layer of dielectric material having a first surface and a second surface;
at least one conductive plug extending from said first surface to said second
15  surface; and
at Jeast one conductive element disposed on said dielectric material first surface in

contact with said at least one conductive plug.

3. The microelectronic package of claim 2, wherein said at least one
conductive plug of said laminated interconnector is electrically connected to at least one
20  electrical contact on said microelectronic die active surface by a conductive adhesive

disposed therebetween and a dielectric material is disposed between said laminated

18



1. A mcroelectronic package, conprising: a mcroelectronic die having an
active surface and at | east one side; 5 encapsul ation material adjacent
sai d at Ivastr4ane microel ectronic die side, wherein sai dPenUaps4best i on
material includes at |east one surface substantially planar to said

m croel ectronic die active surface; and a | am nated i nterconnector disposed
adj acent ingerseringetol and seid evtrodeitmoniti die ative wefacsmrates edjagedt il d encapsul ati on
material surface, said |lam nated interconnector electrically 10 contacting
sai d m cr oaldectiveadhasivdi e active surface. 2. The m croel ectronic package of
claim1l1, wherein said | amnated interconnector conprises: at |east one

| ayer of dielectric material having a first surface and a second surface;

at | east one conductive plug extending fromsaid first surface to said
second 15 surféce; Andthat of ébftatiage ndavdegionicpactagaebinpdiisposed on said
dielectric material first surface in contact with said at |east one

conductive pl ugroviding BhRadtofis Aek@Mctroiit dicPacikageadive GlrRicemd atWagloakn sai d at
| east one conductive plug of said |am nated i nterconnector is electrically
connectedside, at | east one 20 electrical contact on said mcroelectronic
di e active surface by a conductive adhesive di sposed therebetween and a

di el ectric matgfufly al ppotddtiB BB dgduek WBEH 1831 ChelnBBloBRER A ic diSadffh 02/ 49103
PCT/ US01/ 44968 i nterconnector and said mcroelectronic die active surface

in areas ggdfagent said conductive adhesive. 4. A method of fabricating a
m croel ectronic package, conpri sing:

encapsulating said at least one microelectronic die with an encapsulation material
adjacent said at least one microelectronic die side, wherein said encapsulating material
10 provides at least one surface of said encapsulation material substantially planar to said
microelectronic die active surface;
removing said protective film; and
disposing a laminated interconnector proximate said microelectronic die active
surface and said encapsulation material surface, wherein said laminated makes electrical

15  contact with said microelectronic die active surface.

5. The method of claim 4, wherein disposing said laminated interconnector
against said microelectronic die active surface further comprises attaching a conductive
plug of said laminated interconnector to an electrical contact of said microelectronic die

active surface with a conductive adhesive.

20 6. A microelectronic package, comprising:
a microelectronic package core having a first surface and an opposing second

surface, said microelectronic package core having at least one opening defined therein
19



providing at | east one mcroelectronic die having an active surface and at
| east one 5 side; abutting a protective film against said at | east one

m cr oel eov@ on#odli e active surface; encapsul ating sai d apCT/@asl/44068e

m croel ectronic die with an encapsul ation material adjacent said at |east
one mcroel ectronic die side, wherein said encapsulating material 10
provi des afenk@stonnsaid micrdelecaoné pakagt coreciirpisutfadei to sridvmiasedlegtronigbst ant i al |y
planar to said mcroelectronic die active surface; renoving said

pr ot ect i vgackidetbreanehndisef@sj ng a | ami nated interconnector proximate said
m croel ectronic die active surface and said encapsul ation materi al

sur face, wher ei Ragahdnliaodisuaioeid dieekessel vattin saiddt leagttone operaieg, said ¢th sai d

m croel ectronic die active surface. 5. The nmethod of claim4, wherein

di sposi Nglegbgl hafddNrteslc URthrriegmnetivoturfagai nst sai d nicroel ectronic die
active surface further conprises attaching a conductive plug of said

| ami nag ed i nt ef,CABRRER e adilefif bdi¢Alcradntrasit paskageadott wisgidael ect r oni ¢
die active surface with a conductive adhesive. 20 6. A microelectronic

package, RQURLL SideElectoRit Alcogidgct roni c package core having a first surface
and an opposi ng second surface, said mcroelectronic package core having

at | east one 0@&&5@%&&&9@&&%&&%& addRe MR 024 AR RETL WBQdhvA968

extending fromsard mcroel ectroni ¢ package core first surface to said

i cr ol ect 0l ¢4 BAGKAARIGANR. AREARLoRULIPGRInRY ihE8SIneABFaRisag! et Toni ¢

die dispogg n's one opening, sa

contacting said microelectronic die active surface.

10 7. The microelectronic package of claim 6, wherein said microelectronic
package core comprises a material selected from the group consisting of bismaleimide

triazine resin based laminate material, an FR4 laminate material, polyimide laminates,

ceramics, and metals.

8. The microelectronic package of claim 6, wherein said encapsulation
15  material further includes at least one surface substantially planar to said microelectronic

die active surface and said microelectronic package core first surface.

9. The microelectronic package of claim 6, wherein said laminated

interconnector comprises:

at least one layer of dielectric material having a first surface and a second surface;

20 at least one conductive plug extending from said first surface to said second

surface; and

20



| east one m croel ectronic die having an active surface; 5 an encapsul ation
mat eri al adhering said mcroel ectroni c package core to said at |east one
m croel esvoominozdli e; and a | am nated interconnector di spoBeD/Uad)ae&@nt to
said mcroelectronic die active surface and said m croel ectroni c package
core, said |am nated interconnector electrically contacting said

m cr oel ect r oni at lcdsteonacoriduaiwetdmatdisgbSedion sitlaligieatnomebtend fiostisaofgpaokage of
claim6, wherein said mcroelectronic package core conprises a nmateri al
sel ect ed Eontatt Witk sqd eipascaesiosductige gifig.bi smal ei m de triazine resin based

| am nate material, an FR4 lam nate material, polyimde |am nates,

ceram cs, and netals. 8. The mcroel ectroni c package of claim®6, wherein
sai d encapsul ation 15 material further includes at |east one surface

substanti al | y m. anamheh@csakdroricqacieleef daimi & wheliet saiitat leastdne f ace and sai d
m croel ectroni c package core first surface. 9. The m croel ectroni c package

of cl ai m GondwhiRk iy oFakid IdnaRitaBihReonhddidR ICAMIARANPEonAEIR toSeRast Bhe | €ast one
| ayer of dielectric material having a first surface and a second surface;

20 at keaghcAn? &R e b BiRbIGusX ARAiche: fuFRdd 5al dnbidisé agusiface to said
second surface; and 20 WO 02/49103 PCT/ US01/ 44968 at | east one conductive

el enent dhﬁﬁ&é@ﬁeﬁﬂet%&rﬂanﬁia%ii&&iﬁd. RatBBd| & didosdd YeBleed Wil B&AndtdH contact with
said at | east one conductive plug. 10. The m croel ectronic package of claim

9, wherei psalledlr &85k nﬁé}ﬁle&x@ﬂfélaféécﬁee Rk Rlarea@hdadeprdaizat ed

interconnector 1s electrically connected to at |east "one

conductive adhesive.

11. A method of fabricating a microelectronic package, comprising:

10 providing a microelectronic package core having a first surface and an opposing
second surface, said microelectronic package core having at least one opening defined
therein extending from said microelectronic package core first surface to said
microelectronic package core second surface;

disposing at least one microelectronic die within said at least one opening, said at
15  least one microelectronic die having an active surface;
adhering said microelectronic package core to said at least one microelectronic die
with an encapsulation material; and
disposing a laminated interconnector proximate said microelectronic die active
surface and said encapsulation material surface, wherein said laminated makes electrical

20  contact with said microelectronic die active surface.

12.  The method of claim 11, wherein disposing said laminated interconnector

against said microelectronic die active surface further comprises attaching a conductive
21



5 electrical contact on said mcroelectronic die active surface by a
conductive adhesive di sposed therebetween and a dielectric material is

di sposed wetwesan sai d | am nated interconnector and sai d PCTUSE/EQESr oni C
die active surface in areas adjacent said conductive adhesive. 11. A

met hod of fabricating a m croel ectroni c package, conprising: 10 providing a
m cr oel ecplropaf widlavkatyd igercennaeior tognaletiricaltcostactfoficad mimlodertropipds ng second
surface, said microel ectronic package core having at | east one opening

defi ned adiee girfacewitendomiycliveadhssisied m cr oel ectroni ¢ package core first
surface to said mcroelectronic package core second surface; disposing at

| east one mcroelectronic die within said at | east one opening, said at 15
| east one mcroelectronic die having an active surface; adhering said

m cr oel ectr onils. padkagetiowdioéchin SRwherin akRsbviding saill Grivedletibneni ¢ die with
an encapsul ation material; and di sposing a | am nated i nterconnector

pr oxi mat epaskigd coie@bMHSR HEMity Min@réldetryic pSdkhfadte @Ndted doth WOEARSUI ation
material surface, wherein said | am nated nmakes el ectrical 20 contact with

sai d g cr apkiels Idistmattifidadlidzine r&il bRA6Elaminte & iABhLFRd 18hingkai m 11,
wherein disposing said | am nated interconnector against said

m cr oel echiBRAICH I ifiiRAbhMBtes WefaRG®, {ddrtdigs. conmprises attaching a conductive
21 WD 02/ 49103 PCT/ US01/ 44968 plug of said |am nated interconnector to an

electrical contact of said mcroelectronic die active surface with a
conductive adhesive. 13. The nethod of claim 11, wherein said providing

sai d mi croel egyronig, mf%%h%@ﬁgﬁgg ag&gp&ﬁﬁag ROt RrdUEE GRS SCt roni €

package core selected fromt

package core first surface and said microelectronic die active surface against a protective
film prior to adhering said microelectronic package core to said at least one

10  microelectronic die with an encapsulation material.

15.  The method of claim 11, wherein abutting said microelectronic package
core first surface and said microelectronic die active surface against a protective film
comprises abutting said microelectronic package core first surface and said
microelectronic die active surface against an adhesive layer on said protective film prior to

15  adhering said microelectronic package core to said at least one microelectronic die with an

encapsulation material.

16. A microelectronic package, comprising:
a heat spreader having a first surface, said heat spreader having at least one recess
defined therein by at least one sidewall extending from said heat spreader first surface to a

20  recess bottom surface;
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5 consisting of bismaleimde triazine resin based |am nate material, an FR4
| am nate nmaterial, polyimde |amnates, ceramcs, and netals. 14. The

nmet hod ofw@bzigmial, further including abutting said m cr oRCPUBSIGHEDES
package core first surface and said mcroelectronic die active surface

agai nst a protective filmprior to adhering said mcroetectroni c package
core to sal d afledsEastmionoeledttbnid di¢ diepased wishin saidrideast o1e ragesesddpisul at i on
material. 15. The nethod of claim 11, wherein abutting said mcroelectronic
package 1G4&de fHidrsdle@ronicaiehang apattiversindaoad ok swiice, adil et lazst pnee sur f ace
against a protective film conprises abutting said m croel ectronic package
core firgfjesurface and said mcroelectronic die active surface against an
adhesive layer on said protective filmprior to 15 adhering said

m croel ect r onj, g,.RAAKAYRIRAVEmhRrisiakiReri shid askaso o micoretretrane diohadk di e with
an encapsulation material. 16. A mcroel ectronic package, conprising: a
heat %prﬁ%@ﬁﬁt émj%gﬁgbgﬁ&ﬁgmﬁwgtﬁge, sai d heat spreader having at |east
one récess efined therein by at | east one sidewall extending fromsaid
heat spreader .ififlidhid@RRedd® dpo aliease sidlitiomtiseifdioté acide VD 02/ 49103
PCT/USOl/4496§ at Teast one mcroel ectronic die di sposed within said at

| east one recess .sal | ¥ eRtEcally@oh@minggaidn active
surface,Sgﬁ%ﬁé%ggﬂgﬁgbgﬁé%%ggggl eggghgﬁg%hgﬁgi; a thgﬁhally@conductive

mat eri al adheying.said at | t one mcroelectronic die back 5 surface to
sai d recé%@“ﬁ%FPgWi%ﬁ??ggg?ﬁ%%d a |l am nated interconnector di sposed
adj acent to said mcroelectronic die active

17.  The microelectronic package of claim 16, wherein said laminated

10  interconnector comprises:

at least one layer of dielectric material having a first surface and a second surface;

at least one conductive plug extending from said first surface to said second

surface; and

at least one conductive element disposed on said dielectric material first surface in

15  contact with said at least one conductive plug.

18.  The microelectronic package of claim 17, wherein said at least one
conductive plug of said laminated interconnector is electrically connected to at Jeast one

electrical contact on said microelectronic die active surface.

19.  The microelectronic package of claim 16, further including a filler material
20  disposed in gaps between said at least one recess sidewall and said at least one

microelectronic dice side.
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surface and said heat spreader, said | am nated interconnector electrically
contacting said mcroelectronic die active surface. 17. The

m cr oel eovo onimopackage of claim 16, wherein said | am nat BAT/USO1/44968

i nt erconnector conprises: at |east one |layer of dielectric material having
a first surface and a second surface; at |east one conductive plug

ext endi ng frond0sai dht migbelsarohmeeckage shildmslécwhdeinsaid flwoaallyand at | east one
conductive el enent disposed on said dielectric material first surface in
15 cont actondidtive smietiabit s¢lexdst framm the @ounguotsistiag pf negin, <p8xy, Titeeal ahdmeral ect roni c
package of claim 17, wherein said at |east one conductive plug of said

| am nat edallogs.er connector is electrically connected to at | east one

el ectrical contact on said mcroelectronic die active surface. 19. The

m croel ectroni c package of claim 16, further including a filler materi al
20 di sposed in gaps between said at | east one recess sidewall and said at

| east one m Qoel aut dtbdedionR patidge 0i2hiMD60RAA48E 03d RGTAUSR1EA4968  20.

The m croel ectroni c package of claim 16, wherei n sai d thermal | y conductive

mat er i 4l g&mgﬂhgﬁm@@“ﬁmggbbap group consisting of resin, epoxy, netal and
nmetal alloys. 21. The m croel ectroni c package of cIa|n116 wherein said at
| east one recess 5 sidewall is substantially sloped. 22. A nethod of
fabricating a mcroel ectroni c package, conprising: providing a heat

spreader having a A hshod bf hRcSiinS At RSP hERIST HaNisRY. at | east
providing a heat spreader having a first surface, said heat spreader having at least
one recess defined therein by at least one sidewall extending from said heat spreader first
surface to a recess bottom surface;

10 disposing at least one microelectronic die within said at least one recess, said at
least one microelectronic die having an active surface, a back surface, and at least one
side;

adhering said at least one microelectronic die back surface to said recess bottom
surface; and

15 disposing a laminated interconnector proximate said microelectronic die active
surface and said microelectronic package core, wherein said laminated makes electrical

contact with said microelectronic die active surface.

23.  The method of claim 22, wherein disposing said laminated interconnector
against said microelectronic die active surface further comprises attaching a conductive
20  plug of said laminated interconnector to an electrical contact of said microelectronic die

active surface with a conductive adhesive.

24



one recess defined therein by at |east one sidewall extending fromsaid
heat spreader first surface to a recess bottom surface; 10 di sposing at

| east onavoorswed ectronic die within said at | east one reP€p¥SIIZAPGS at

| east one mcroelectronic die having an active surface, a back surface, and
at | east one side; adhering said at |east one mcroel ectronic die back
surface to sad retlessetbod oiminimSy futhes: inchurlinglspisinp e dillagmatetial it nat ed

i nterconnector proximte said mcroelectronic die active surface and said
m cr oel egapoheigespasidagieas onerecash gdavail andisald belrashaneadicngleetorat dict ri cal
contact with said mcroelectronic die active surface. 23. The nethod of
claim 22,sidsherei n di sposing said |l am nated i nterconnector against said

m croel ectronic die active surface further conprises attaching a conductive
20 plug of said |am nated interconnector to an electrical contact of said
m croel ectronic die active surface wwth a conductive adhesive. 24 WD

02/ 49103 PCT/ WS01/ #4OH8tho@4f cldime2(whdieid adiierk siiduid2ast bnahisarlebmalicidi ng
disposing a filler material in gaps between said at | east one recess

si deval | AOhck dinthcato daRPRbesOB&RoM Sk Re REtpFieddiadhdHing saidiafiRast 3e The nethod of
claim 22, wherein adhering said at | east one mcroelectronic 5 die back

surface tercx%% |eBird dﬁ&&%%a@&hﬁ%@@ Wid BGRFRPREd WRISa BARILNEn&RLE at | east one
m cr oel ectronl C surface to said bottomsurface with a thermally

conducti v ﬁerﬁ%gquc'te[ad: frotfr g%%ﬁ@tckﬁs@ﬂqng BEeBih %bl?erﬁpﬂl?édsxifl'tﬁqﬁ%ﬂ{allgl esin material

filled w er ma tive particulate material and epoxy materi al
filled \Mctogdl}cla% gﬁlé&fatg qugﬂgltdn}{%poxy material filled with thermally conductive

particulate material.

10 26,  The method of claim 22, wherein adhering said at least one microelectronic
die back surface to said recess bottom surface comprises adhering said at least one
microelectronic die back surface to said bottom surface with a thermally conductive

material selected from the group consisting of metal and metal alloys.

27.  The method of claim 22, wherein adhering said at least one microelectronic
15  die back surface to said recess bottom surface comprises:
disposing a plurality of solder bumps on at least one of said at least one
microelectronic die back surface and said recess bottom surface; and
forming a substantially continuous solder layer between said at least one
microelectronic die back surface and said recess bottom surface by reflowing said plurality

20  of first solder bumps and said second plurality of solder bumps.

25



particulate material. 10 26. The nmet hod of claim 22, wherein adhering said
at |l east one mcroelectronic die back surface to said recess bottom
surface ovopriwers adhering said at | east one mcroel ectrpalwsadiadsack
surface to said bottomsurface with a thermally conductive materi al
selected fromthe group consisting of netal and netal alloys. 27. The

met hod of cl aizf 22 Theketet of ddine?, meshi dspasing e abraliphef salder @sct ronic 15
di e back surface to said recess bottom surface conprises: disposing a
pluralitycopfprise der bunps on at |east one of said at |east one

m croel ectroni c die back surface and said recess bottom surface; and
formng a subsfagethinglalsyldendin mewetisl cachidet lehsaymr mivetelweeonisdicdackt | east one
m croel ectronic die back surface and said recess bottom surface by

refl ow nggs@tdapaurality 20 of first sol der bunps and said second
plurality of solder bunps. 25 WO 02/49103 PCT/US01/ 44968 28. The net hod of

clai m27, whergjfindis8pRidEy & Bldef Binigs¥xehdis@iheaich baldpsidercanpudtees.:
patterning a solder dam material on said at | east one mcroelectronic die
back surface; and 5 formng said plurality of sol der bunps extending

t hrough said solder dammaterial. 29. The nethod of claim 27, wherein

di sposing a pliy al iy ITQJt%O%CUf dBim DY RRRreif @8RYsing @plurflay besolenBudpssol der dam
material on said recess bottom surface; and formng said plurality of

sol der bquglexgending t hrough said solder dammaterial. 10 30. The net hod
of cl ai m 2 Pif&r ei n di sposing a plurality of solder bunps on

patterning a solder dam material on said recess bottom surface; and

forming said plurality of solder bumps extending through said solder dam material.

10 30.  The method of claim 27, wherein disposing a plurality of solder bumps on
at least one of said at least one microelectronic die back surface and said recess bottom
surface comprises:

disposing a plurality of first solder bumps on said at least one
microelectronic die back surface comprises patterning a solder dam material on

15 said at Jeast one microelectronic die back surface, and forming said plurality of

solder bumps extending through said solder dam material;

disposing a plurality of second solder bumps on said recess bottom surface
comprises patterning a solder dam material on said recess bottom surface, and
forming said plurality of solder bumps extending through said solder dam material;

20 and

wherein forming a substantially continuous solder layer between said at least one

microelectronic die back surface amd said recess bottom surface comprises:

26



at |l east one of said at |east one mcroelectronic die back surface and said
recess bottom surface conprises: disposing a plurality of first sol der
bunps onweanzi4|d3 | east one microelectronic die back surfRCEUSOIMILISSES
patterning a solder dammaterial on 15 said at |east one mcroel ectronic
di e back surface, and formng said plurality of sol der bunps extending

t hrough sai d sol derrefawingsaid pluzlity of fyptosldagbunsland sdid segoraff plaeitgnd sol der
bunps on said recess bottom surface conprises patterning a sol der dam
mat eri al on sabadderbumpstondign said gledstare mienodectfoniondingitbiaissld phoegsal i ty of

sol der bunps extending through said solder dammaterial; 20 and wherein
form ng a subst ant i mhbying eaid said dsmswdtatial ol sydEat 1daet one eficrsdbdroaic di€ast one
m croel ectronic die back surface and said recess bottom surface conpri ses:
26 WD 02/ 49103b4REFs0 badidD6d recast bawinhgirad;dngpl ural ity of first sol der
bunps and said second plurality of solder bunps to align said at |east one
ni croefectroni c di ehoMitidiat sadask dne aR&BelectfoARNG AGlRaWils B3R sslagp mat eri al
on said at |east one mcroelectronic die back surface and on said recess
bot t om sur f aceburayschnd skio katbAgplaalit @kolh@aﬁhlg@&% aghifraRhegtronic die in

pl ace while the first solder bunps and said second plurality of sol der
bunps are again reflowed. 31. The nethod of claim 30, further including

i nducing at least a partial vacuumduring said form ng said substantially

continuous sol gier |Beefethclb2ihim 30, further including inducing at least a partial

vacuum during said forming said substantially continuous solder layer.

10
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