| NTERCONNECTS FOR PACKAGED SEM CONDUCTCOR DEVI CES AND METHODS FOR
MANUFACTURI NG SUCH DEVI CES TECHNI CAL FI ELD [ 00011 The present invention
relates to interconnects for packaged sem conduct or assenblies, stacked
sem conduct or assenblies, and nmet hods for manufacturing such assenblies.
BACKGROUND (00021 Sem conduct or products require packaged sem conduct or
assenblies with a high density of devices in a relatively small space. For
exanpl e, the space avail able for nmenory devices, processors, displays and
other mcrofeature devices is continually decreasing in cell phones,
personal digital assistants, |aptop conputers and many ot her products. One
techni que to 'IWEWVNE@?S%I@PAE@G%%%@%@CTémE\?ﬁIE’g ARph a given
footprint is to stack sem conductor devices and asse Ies, and nany

st acked sem conduct orMESE&MY @R MANUIIAC TARIY RS ECEl BEVICESRI i nt erconnect s
wi thin and between the packages. 100031 Conventional interconnects
electrically connect the integrated circuitry of a sem conductor device
(such as a die) with other devices or stacked packages. These interconnects
can be ferrRiidY FEabi ng @ via in the packaging material and then filling
or plugging the via wth conductive material. Figure 1 illustrates an
earlier interconnect 100 including a plugged via 110. The via 110 is forned
by drilljoagtlor etlbhipnges ihainéot heloagty iaterdontetyplos packagdistematomd 1@, asTdneblies,

i nterconnect ,is then forned | ati conduyctive material .114 into the
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electrically isolated. The remaining void in the via 110 is filled wth a
conduct i gecretresiAD 116 that plugs the via 110. The conductive material 114
electrically connects a pad 117 at a first side of the package with a

sol der ball 118 égr_other conductive feature) at a second side of the
package. (0088041 Gs@icoRdpqten gEodyels ot aadirgdd sericprdusta ofseBRliesonith o higur e

1is the,diffi f Ly i.f ' ' ' VLAS, daui
Non: uni S Gitvicks B ePEOHT O bt OELIRRR, HeBAETbIC RE mEry dovices
t he i nt efreonipest displays exdingphe, micrafBathi@v idvicea ivi ghtiasplctiedraking i cel phomk) o
of the depth to the size of the opening) are especially difficult to

consi st epﬁr:f,%alpgilgtt@ agsigfants, Qapto%pgwyl@ps, and many other products.” One technique to increase

the density of semiconductor devices within a given footprint is to stack semiconductor devices and
assemblies, and many stacked semiconductor assemblies require adequate electrical interconnects

within and between the packages.

[0003] Conventional interconnects electrically connect the integrated circuitry of a
semiconductor device (such as a die) with other devices or stacked packages. These interconnects
can be formed by creating a via in the packaging material and then filling or plugging the via with
conductive material. Figure | illustrates an earlier interconnect 100 including a plugged via 110.
The via 110 is formed by drilling or etching a hole through an interposer substrate 112, The
interconnect is then formed by plating a conductive material 114 into the via 110, and patterning the
conductive material 114 so that it is electrically isolated. The remaining void in the via 110 s filled
with a conductive material 116 that plugs the via 110. The conductive material 114 electrically
connects a pad 117 at a first side of the package with a solder ball 118 (or other conductive feature)

at a second side of the package.

[0004] One challenge associated with the interconnect 100 in Figure 1 is the difficulty of

achieving uniform metallization in the vias. Non-uniform plating within the vias decreases the



in certain circunstances the filling process can trap air in the via that
can cause the interconnect or assenbly to crack as the fill material and

t he assenbly harden. Such non-uniformties in the vias provide inconsistent
el ectrical connections and conprom se the integrity of the netallization of
the interconnects. [0005] Oher chall enges associated with existing

i nterconnects are the cost, tinme and conplexity of formng, plating and
filling the vias. Formng the vias by an ablation or drilling process
typically requires formng individual vias in a sequential manner: this
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vias by |ng process can g can

i nconsi sthenfepthit @ sife dfiee ypealng) bie oSpatiatily sidffibelt di ddnkigiehily plate andlfilevidogodense
distribution of the vias with an etchi n% process, Moreover, the plating and
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cross-sectional view o a portion connect I n an interposer

subst r at groviteacwasistamogeanidah coimections and aothproniGORE iftegiy ef thel lsetalhzatd)a of the
cross-sectional view of a stacked sem conductor assenbly in accordance with
an enmbodi{WEM"8$St he i nventi on. [0008] Figures 3-8 are side cross-sectional
views illustrating various stages in a nmethod of formng interconnects in a
packaged M8} cond%&@roﬁh?%@é?ﬁbla@ﬁoﬁﬁteéc&’éhd%?ﬁ@é‘ngftt?fc‘é’%@éh #renths efst, time and
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illustrating various stages in a net ormng Iinterconnects in a
packagedagdeviccodedec diotribasse nbihg viias aidc er dahice prodels. stiotdovemdtehdating and filling

processing steps following the via formation require additional processing time.
BRIEF DESCRIPTION OF THE DRAWINGS
[0006] Figure 1 is a side cross-sectional view of a portion of an interconnect in an interposer

substrate in accordance with the prior art.

{0007] Figure 2 is a side cross-sectional view of a stacked semiconductor assembly in

accordance with an embodiment of the invention.

{0008} Figures 3-8 are side cross-sectional views illustrating various stages in a method of
forming interconnects in a packaged semiconductor assembly in accordance with embodiments of

the invention.

[0009] Figure 9 is flow diagram of a process of forming a semiconductor assembly in

accordance with still another embodiment of the invention.

[0010] Figures 10A and 10B are side cross-sectional views iliustrating various stages in a
method of forming interconnects in a packaged semiconductor assembly in accordance with still

another embodiment of the invention.
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enbodi nent of the invention. [0012] Figure 12 is a flow di agram of a process
of formng an interconnect in a packaged assenbly in accordance with stil
anot her enbodi nent of the invention. [0013] Figure 13 is a schematic view of
a systemthat incorporates packaged assenblies with interconnects in
accordance with enbodi nents of the invention. DETAI LED DESCRI PTI ON [ 0014]
Several enbodi nents of the present invention are directed toward packaged
sem conductor devices with interconnects and net hods of form ng

i nterconnects in packaged sem conductor devices. Many specific details of
the invention are described below with reference to nethods of formng the
i nt er confdtlis. Theéguwesr MA-$ Efaconduab orseassamkys 1hsum3gpwﬁhn9ug@ﬂuﬁah&ﬂmd
include a of articles of nuf.act ure including, for exanp

sem cond&fc%ar"f\&a%r@nﬂ% Hg? PAERBYE SEHRPUINERE &SsemBty W %fﬁ%‘lda’i“r?t Wik é&l\%amther
circuit diesimPackagerAiigs, and two or nore sem conductor devices or
assenblies 1n a stacked conflguratlon Many specific details of certain

embodi efgaiof B DYENS LOR 016051 cEarbledn Figresa2da andet S, heklow ng

text to orou un e Fandi ese e

ot her enbgehimpnt ﬁccanfdaﬁcl’t&vﬂthﬂh&rloﬂf&r eraaodnlﬂame)f@ha‘xheérm@h, confi gur ations,
conponents or processes than those described in this section. A person

skilled jgp13jhe arﬁguré hened th%mam Uewaithr 86teat Bat in@lrpds ibBMAPEd 2BcrBiEs hawe
addi tional ‘enbodinents or that the invention nay be practiced without

several dereinneton ackdensbodihrasriodimeitioviihd mveitgor es 2-13. [0015] Figure 2
is a side cross-sectional view of a stacked sem conductor assenbly 200 in
accordan m(gﬂp Nrent of the invention. The assenbly 200 incl udes
two or ngggwﬁngka sem conduct or assenblies 210 in a stacked
configuration. In thls enbodi nent, each assenbly 210 includes a

m croel efi0t4ni ¢ deeeralEratotiacdred dfo te pupper tnleayer @80diramnd aopirdr akdktgedof

i nterconnects 240 retained, in an rojectin t he support layer 230 in a
br et or HAHERTICEOn Fe ettt BB BEY S e GRiTBet b 4o aah KBRS & et o v

of pref ot Lok &é@%egﬁm&ﬁ? Splfic d%%ahl%f Be e Rliseste @9@%@& ba@wwh%‘fewn@@m
I ndi vi dual assenblies 210 al so include an encapsul ant 25 -

methods of forming the interconnects. The term "semiconductor assembly" is used throughout to
include a variety of articles of manufacture including, for example, semiconductor wafers having
active components, individual integrated circuit dies, packaged dies, and two or more
semiconductor devices or assemblies in a stacked configuration, Many specific details of certain
embodiments of the invention are set forth in Figures 2-13 and the following text to provide a
thorough understanding of these embodiments. Several other embodiments of the invention can
have different configurations, components or processes than those described in this section. A
person skilled in the art, therefore, will appreciate that the invention may have additional
embodiments or that the invention may be practiced without several details of the embodiments

shown in Figures 2-13,

[06015] Figure 2 is a side cross-sectional view of a stacked semiconductor assembly 200 in
accordance with one embodiment of the invention. The assembly 200 includes two or more
packaged semiconductor assemblies 210 in a stacked configuration. In this embodiment, each
assembly 210 includes a microelectronic die 220 attached to a support layer 230, and a plurality of
interconnects 240 retained in and projecting from the support layer 230 in a predetermined
configuration. The interconnects 240 can comprise a plurality of preformed pin-like members or

other pre-formed conductive structures. Individual assemblies 210 aiso include an encapsulant 250
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nmol ded over the die 220 and between the interconnects 240. In the
illustrated enbodi nent, each assenbly 210 can further include optional
first and second redistribution structures 260 and 270 at opposite sides of
t he package, and a plurality of conductive nenbers 280 attached to the first
redi stribution |ayer 260. As explained in nore detail below, the

i nterconnects 240 can (a) provide high quality through package

i nterconnections, (b) be formed relatively quickly, and (c) sinplify the
processi ng steps. (00161 In the enbodi nent shown in Figure 2, individual

i nterconnects 240 are prefornmed pins or pin-like nmenbers extending froma
first siudeldedbvefthe e Bt kageetivecnaths entorednrsicel 491 2Anghe ilhstratpd chbgdmeihgach

-f d pi i.de a. unif lectrical t.i th h
210 wi 1 ot egfient heRint ik e e sbd Beof NG BraUR SRR FTY 0rg
vias thrgy@hit@sidackpaR pikhdt, af@RVENEIQNaE cdrfubli CORRAGES. 290NsteRd @f thkofsd ng
and filling vias, the interconnects 240 are pre- formed in a separate
process eddtrithidan faveaitiedAs Axplaidedsinmarecisiall Rplrvattho interesrncets @AR aps (1) ardvidy
;[Eteer gloﬁﬂéﬁ ﬁgé{}‘ %gw@%% %glga%gﬁr%%rggﬁ e%@&?ﬁsadbg b& ?’rré}%ldQel%ﬁ%%ﬁfﬁ@{]?,%hdK&esimplif the

onductrve et such’as ‘copper,
ni ckel , got&siapekps. silver, or any other suitable conductive material(s).
I ndi vi dual interconnects 240 can al so have a generally cylindrical shape and

are all [gapeyr oxXi NRER smidABnSARRoWH FEFightd 2CRhAdUAI AREOSHHBEDS) RRWRMSImed 18
i nterconnects 240 may differ in size or shape according to the needs and

appl i cat popindiketrhemiprae kaigedinadwenb|first sidee? | nbethearaakagesto gQondy pide 2T wi v e
a dianeter of 100 pm or re,. although.in certain enbodi ments, the diame
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of support nenber in a predeterm ned configuration or array. Thereafter,

t he suppenventippal imgeonngetsp| lastedd plefuming enb fillingeyigbrihe datgrepanecisn24thare pre-
desired configuratli ' e h i .
interconﬁ%@?élggéaéﬁggpﬁgh%ﬁghggﬁ{Qﬁﬁgﬁghgﬁ%ml%gmyﬁig?%%ﬁ%%@%ﬁag%%&gﬁggfﬂ% a
cont i nuodis 2a0avithnthé endmpoond260i Viecstairuatbydemeds, ahg mtérbennean Q&psan &t ¢odipod&0

and avoi d_sone of the conplexities assaciated with formng, plating and,
filling U3 sdgetivednaienal isBehts SoRPe elaﬁﬁe%ﬁ' AT VB @ ABHYEeT iahle fortugtivees

2 PR AN e, A 8 0IA M ] pEnhaci
enbodi mneagprofimhtely thevand siea. In certain embodiments however, the interconnects 240 may differ in
size or shape according to the needs and application of the packaged assembly. The interconnects
240 typically have a diameter of 100 um or more, although in certain embodiments the diameter
may be less. As explained in more detail below, the interconnects 240 are inserted into the support
tayer 230, a plate (not shown), or another type of support member in a predetermined configuration
or array. Thereafter, the support {ayer 230 (or plate) retains the interconnects 240 in the desired
configuration while the encapsulant 250 is molded around the interconnects 240 and the die 220.
As such, the interconnects 240 provide a continuous and uniform conductive structure through the

encapsulation 250 and avoid some of the complexities associated with forming, plating and filling

vias of conventional interconnects described above.

[0017] Figures 3-8 illustrate various stages in a method of forming a plurality of discrete
arrays of the interconnects 240 of Figure 2 in accordance with one embodiment of the invention.
Figure 3, more specifically, illustrates a stage in which a plurality of discrete arrays of interconnects

240 have been mounted to a support plate 214 in a desired configuration. The interconnects 240 can
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Figure 3, nore specifically, illustrates a stage in which a plurality of

di screte arrays of interconnects 240 have been nounted to a support plate
214 in a, desired configuration. The interconnects 240 can -4 be nounted to
t he support plate 214 by | oading the preforned interconnects 240 into a
socket 208 that releasably retains second portions 244 of the interconnects
240 (shown in broken lines). In operation, the socket 208 noves towards the
plate 214 (arrows 209) to insert first portions 242 of individual

i nterconnects 240 into corresponding recesses 216 in the plate 214. The
second pRr bR 10afés LﬂJ pofthiatk DY 256 QHARG! e BAGorie laite&@m%c@snﬁmgmm §J89éit20§
solid material between 'the second” portions at this stage.
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si mul t aneousl 0 the Iate certai nmbodi
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array correspondlng to an i nterconnect array at a die site of the
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216 to arranged in a dense ar 242 tion
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sufficiently thick so that e recesses 216 have a sufficient deﬁ@h to

retai n thewitei ertboplaectld indigiduplln Hessiceeseescdifoag be atdcisien meshingg hotss segugedt
t
processing rf;&‘? mlrgeg qa%%%% seor W’Bﬂg téfgﬂ ite 85'?’%4%1;3?31?%‘”9% o?éa‘é’ é‘ért?x[]bol?c? ctor
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t he pl atzesé&riiﬂyl SusupRcis@roshhiremnd sand@ablenbd razeses £ 1% fmabeeartetm@ed acedsans aridn.
100181 The Plate 214 can be conposed of a netal or énthetlc mat eri al
such as éﬁb@&yﬁons@42t¢%0@&§~é“bha\f§rﬁ bewelgg opppisd PP'TUOB A3 i fepiligse inggrting the

EEEFS.SES,TB écgmf?écystmlﬁm%c 9&29? ﬁﬂé?dx@c‘r grtt%Hrb?gle;p(Paée TzP*é'sg icfntly thick s 0 that

ing” plate such tha e I nterconnect can e inserted into
t he pl attee 2&4ssewthberte anytfipiesf dapired tralirethe iQre@nhdves 2410 er € dewired teenfZ@atmhe

in plac the epoxy plate 214 can he furthe ured or hardened S type
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The procedure illustrated in Figure 3 can be perforned in a short period of
time Dbewshmlentriedgsk npaised yo bfveitmt reeasers@dét s 240 can be fornmed and arranged

off-1ine and then
[0018) The plate 214 can be composed of a metal or a synthetic material, such as an epoxy. In

the case of an epoxy plate, it can include the recesses 216 or the epoxy can be partially cured to
provide a "self-embedding" plate such that the interconnects 240 can be inserted into the plate 214
without any preformed holes. Once the interconnects 240 are in place, the epoxy plate 214 can be
further cured or hardened. This type of self-embedding epoxy plate may mitigate errors caused by

misalighment between the interconnects 240 and the recesses 216 in a rigid plate.

[0019] The procedure illustrated in Figure 3 can be performed in a short period of time
because the plurality of interconnects 240 can be formed and arranged off-line and then
simultaneously mounted to the plate 214 in a single step. This reduces the number of processing
steps and thus the processing time. The socket 208 can be a device similar to a test socket or test
probe, as is known in the art for electrical testing of packaged assemblies, and used to
simultaneously insert multiple interconnects 240 into the plate 214. Moreover, the insertion process

can be automated using existing technologies.



si mul taneously nmounted to the plate 214 in a single step. This reduces the
nunber of processing steps and thus the processing tine. The socket 208 can
be a device simlar to a test socket or test probe, as is known in the art
for electrical testing of packaged assenblies, and used to simultaneously
insert multiple interconnects 240 into the plate 214. Moreover, the
insertion process can be automated using existing technologies. -5 [00201
After nounting the interconnects 240 to the plate 214, Figure 4 illustrates
a stage in which a dielectric support layer 230 is formed or otherw se

di sposedjgpfoja Cawfey nfokmtif Fé tﬂehlﬁtepéo%@ct@iffb toPdRd pRit oo N Pﬁ%ﬁ '4”?11%&%@&%‘3&5% %40.

The support layer 230 in Figure 4 has a first surface 232 contactin

pl at e 21#hichadidectecopdors iayEndid Izﬁxrrr@paceﬂtea’pwdlsﬁqscﬁnntm\/fty 2$§ ofthe phtﬁe21232.
In certai nents, the pp 230,.can | yner. di spose

e’ cavi 1) 3SR Bes i SREE ARt ot SR Heg ook 895D Rkde BRUHERS 2-2he
thi pkneS&n@afcuﬁ{ﬁle%w,@m aﬁfﬁmcogcmrfa@@zy@s’pﬁc@%@ﬁ%&gm% Firdehgrradent hirlerihe
cavity 215 or how much the cavity 215 is filled with the support |ayer 230.

[ 00211 Terebasliperds, tthd swppert fger Hlowh des palydice ti@pmsed n tratceyityal | e tswe@mdicheh of
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hardened to hold the interconnects 240 in a desired configuration during
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support layer 230 can be disposed in the cavity 215 before the
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plurality of "dies can be nounted. For exanple, the support |ayer 230 can be
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[6022) The support layer 230 can also provide a surface to which a plurality of dies can be
mounted. For example, the support layer 230 can be a polymeric material in which the second
surface 234 becomes tacky in a partially or fully cured state, or a separate adhesive layer can be
applied to the second surface 234. Accordingly, individual dies can be securely attached to the
second surface 234 of the support layer 230. Moreover, in certain embodiments the support layer
230 can also be a photoimageable polymer that can be patterned to open bond-sites or conductive

features on the die.

[0023] Figure 5 illustrates a stage in which a plurality of semiconductor dies 220 have been
attached to the second surface 234 of the support layer 230, In this embodiment, the active surfaces
of individual dies 220 are adhered to the second surface 234 of the support layer 230. The support
fayer 230 also provides a passivation or protective layer on the active surfaces of the dies 220. The
support layer 230 can be deformable at this state so that optional conductive members 228 can
project from bond-sites 222 of the dies 220 into the support layer 230. In certain embodiments, the

conductive member 228 can be a stud bump formed on the die 220 before the die 220 is attached to
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features on the die. 100231 Figure 5 illustrates a stage in which a
plurality of sem conductor dies 220 have been attached to the second
surface 234 of the support layer 230. In this enbodi nent, the active
surfaces of individual dies 220 are adhered to the second surface 234 of
t he support |ayer 230. The support |ayer 230 al so provides a passivation or
protective |layer on the active surfaces of the dies 220. The support |ayer
230 can be defornable at this state so that optional conductive nenbers 228
can project frombond-sites 222 of the dies 220 into the support |ayer 230.
d, bu f or med

In certain enbodi nents, the . conductive nenber 228 ca a st
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bond- sites or electrically connective features, or that the backside of the

di e 220 ecagpotiéayat2¥ched to the support layer 230. [0024] Figure 6
illustrates a stage in which the encapsul ati on 250 has been di sposed around

the conpgreal s ofFiglre 6sillbstassenithdcein wHith the dnosiptuRtise 150 Gadbehalispapddkirb@ee
213. The encapsul ant 250 can be qongosed of a different materials, such as
t her moseths, cCamRARwpI ofsthec sub-axsgmblicgi 2 HY 1 osn ohssemiconfugiorp swriiogsd213.  The

t her nopl I I t i t.abl j J I .
embodi gl RS SCB kbl BEA 1 ol aearppprerhy Qe Hobssts Berilflesios g
i S posit hgneldzedivarsioneol thefmotetsiavwhyrmoptadtidsher ancaparuitalile 2bipiidatinganatandided

bet ween the interconnects 240 and ver the dies 220 such at _the .
encapsul Salh?“ez%‘@?oétm?“éég? S%ﬁierr%‘x 9t @69@%%511&&%&6?““@%5265 aud 950 224 fposivgned
can be shapeafhid {n%?s%v&?,%%&% Qﬁl%g?&’rﬁﬁ‘z@@ ROUEL Aol RIwSER tFlfh_iﬂ:{t]er SQYYENAnd

processes can be performed In er processing equi pnent. e plate 214 and
support begrehe 28923 ppbrihatahe emaapsailant 26het et priatinectess 240 dfnhe dies 220. The

Dr ot act s MG Bee9a R B Re AT ATT TP 4PE0g Watstaod b rUb <P PEGF SFbEn be
et c.) andeglael it Gald yrdcsahitl @pipridie. TR FEEOMUGKIISUAAD: lafhi@ b skies Ot he

encapsul ant 250 can vary with respect to the |ength of he interconnects
240. For texapoanccisig4@dn th predetpodiadenag dutingtheunelding pspcessh el hermpaansuleainals50

con, Do FRRBL ARG (SRS TS oG ALEHEENRREL B4R
ot her enbedhigaahsectst 13@. SHEARRKRSE bF teen4pdulaht 190ecan vary with respect to the length of
the interconnects 240. For example, in certain embodiments, the surface of the encapsulant 250 can
be co-planar with the second portions 244 of the interconnects 240 after molding as indicated by the
portion 252 of the encapsulant 250. In other embodiments, the second portions 244 of the
interconnects 240 can be completely over-molded with the encapsulant 250 as indicated by the
broken line and the portion 254 of the encapsulant: 250. Material removal steps explained below are

also used to adjust the thickness of the encapsulant 250 and surface characteristics of the workpiece

213,

[0025] Figure 7 illustrates a stage in which material has been removed from opposite surfaces
of the workpiece 213. In one embodiment, the workpiece 213 is ground, planarized and/or etched to
remove the material from a first surface 290 of the workpiece 213. The first surface 290, for
example, can be formed by removing the material portions of the plate 214 and the support layer
230 to expose the first portions 242 of the interconnects 240. A portion 217 of the plate 214 can
remain with the workpiece 213 even though the lower portion of the plate 214 has been removed. A

portion of the support layer 230 can also remain to provide a dielectric passivation layer at the
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i nterconnects 240 can be conpletely over-nolded with the encapsul ant 250 as
i ndicated by the broken line and the portion 254 of the encapsul ant 250.

Mat eri al renoval steps explained below are also used to adjust the

t hi ckness of the encapsul ant 250 and surface characteristics of the

wor kpi ece  213. [0025] Figure 7 illustrates a stage in which material has
been renoved from opposite surfaces of the workpiece 213. In one

enbodi ment, the workpiece 213 is ground, planarized and/or etched to renove
the material froma first surface 290 of the workpiece 213. The first

surf acep%%gee §0he dRXHP| B thC BRLES 9€sﬂ@r@ré’%erd‘?é§02ﬂ0r!9clh @B&fde%erﬁ@éré h&41S

of the ate 214 and the support |ayer to expose t I'rst portions 242
of the iméteriadonnelst sen2A@d ffompahe ivank@dc Z)IB tid bk atoed@iide caembare (P88 reraniatsh

t he wor kpi ece 213 eventho the | ower, porti of .the Iate 4 has bee
renoved. gaoseﬁorfnaarwa?n%‘ g’gk’)’%‘ha ?"'&%jr Rﬁéﬂé 2§% OEF'E’OW REF 2t 0 By BWFHE“CQ
di el ect g, PasSin@l ahel &Y RInRE at;:t&?uon of (RUELAGR 1T 250 B 0 Be a%gcprécg 25 9eThis

enbodi nents where the dies 220 include conductive nenbers 228, material can
be r ermv;efdcefss om teheveor kpliet el heSseoond portidrs Bdnafube invercomrebers 0228 capesealrso

215 can BERGPOIRRR PPara DS oR L GHa 06 VOV R BN T OAVBr- T e

encapsul gonk&Rdfvyartdrael V’F@fnklﬂ?@{éef"rgt]a'ﬁd sdddh8 surPAce$ BFPar@iary2l enove a portion
of the second portlons 244 of the interconnects 240 and expose or clean the

second p@b%d]!gns %‘b JP&sRHI%aaﬁﬁ&%ﬁ{h@%s)é J‘ﬁﬁdﬂe%'ﬁﬁ%%c{?g’?ﬁbﬁongﬁ&ture

wor kpi ec can " be Contro accuratel’ formng t first and second
sur f aces2@90s avmh B8Red JtOIR2Et ﬁdeglﬂ(bothd woxkpmsesz Bk etd asadony re&i\mttmljutm)hetructure

assenbly 210 after _a first redistri ut| n struct e 260 h bee rmed at
the fir 5%7% F%Fe[’%‘of%'fﬂeflr?é Workpecd ?12398 %xfﬁal"e WQ ?rlgdl gﬁ’?l fﬁrﬁ’i 28 ‘ﬂsecond
struct urgqis#ib0tiblpsrRRLL F6rdXBA 78 adt hecBgaRd t§bl@@m8§% &Enééﬂ%e%nlﬁ@lt@scﬁzz&f?’
The first and second redistribution structures 260 dnd 270 can

confi guribedice Zé(D émnelqraﬁndry otihn m@cxtcomr‘metsl%ﬂdlrsmn@shrzms @ﬁthomth:@ndm@se pRMbews
one or e of ergco odi_ment wltho onduc

menber s ﬁojﬁ?t&gefﬁm Lhﬁ Cﬁ? girhefqﬁsua?%‘t %‘6 2%pﬁ agﬁwﬁgi(f pOS efﬁﬁd Slg tzlzg’t npned'
t o expos@ert henPOBEHS WiRDoAELer ARG cohNREVO RSB ers b ektﬁmhafu trthé’D@(ﬁHﬂiSsn@ﬁ 2@3 hedr
conductive nenbers are attached to the bond-sites 222. For exanple,

support xapete, 23redniss 0 etmeesphet ophpiejeastablegwllypgscae he pHterpgtie é?ﬁ?é@ltf{eo

expose tl%%d-sutes 222. In embodiments where conductive members 228 project from the die 220 and are
exposed by the material removal processes, the first redistribution structure 260 electrically connects

the conductive members 228 to one or more of the interconnects 240.

[0027] Several embodiments of the assemblies 210 with interconnects 240 can provide
consistent electrical properties. For example, the preformed interconnects 240 can be formed off-
line apart from the packaging process such that they are consistently solid and void-free.
Additionally, molding over the pre-inserted interconnects 240 can be a fast and relatively cost
effective method of forming the interconnects through the encapsulant 250 because the foregoing
process eliminates the patterning, etching, plating and filling processing steps used in conventional

processes for forming interconnects.

[0028] One skilled in the art will appreciate that individual dies 220 can have additional bond-
sites or active surfaces proximate to the second surface 292 of the package 210. Accordingly, in
certain embodiments, the second redistribution structure 270 can also electrically connect to the die

220 to the second surface 292 of the package 210, A plurality of conductive features, such as the
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bond-sites 222. In enbodi nents where conductive nmenbers 228 project fromthe
die 220 and are exposed by the material renpval processes, the first

redi stribution structure 260 electrically connects the conductive nenbers
228 to one or nore of the interconnects 240. [00271 Several enbodi ments of
the assenblies 210 with interconnects 240 can provide consistent electrical
properties. For exanple, the preforned interconnects 240 can be forned off-
| ine apart fromthe packagi ng process such that they are consistently solid
and void-free. Additionally, nolding over the pre-inserted interconnects
240 can Bfsed bh@ShluaMfed B PELS) 08k bEERRAL YEPHRRAM Abm' A6 Mrlitnl NEeond

i nterconnects through the éencapsul’ant 250 because the” foregoing process

el i m natredistribetigatttuetunenZn0 @dcdyion g figlfamiing thenddikiribbiiorg stpreoces2nanpdsi7@pthe

used in conventi.onal rocesses for_ formng jnter nects. [0028],0ne
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addi ti ongmBRNbe s8b-L&SmBlieGhibY 8ingHialedGRS LI IBI & 6tﬁbrtsn1%u§ﬁﬁl%)@afic%§fﬁa@§r@
292 of the package 210. Accordingly, in certain enbodi nents, the second

redi strilbypnonthstaruct ure 270 can also electrically connect to the die 220
to the second surface 292 of the package 210. A plurality of conductive
f eat ur es[02ch aiguhed is-Bflewldthgranbal dnsermboldis¢m af & ehethod Feir gricessZ00fayfoahiag abe

attached to and project fromthe first and second _redistribution structuyres
260 and STEOAIYES a#smf%%yng M‘@Sr%hoétm%uﬁneowogﬁtSF rPue¥des M uRENS Preiorms

sub- assefldofifect 10uG@8s REa Blafoil! A8 ekl hRB4l Dy WR iRl EfR R Br tht Bs&RibiAibbek
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enbodi nents, for exanple, S assenbl i es”can be singulate waf er
saw or ofier &i rgulatbodgnereyiaceskethholdmgea Kawlity oh thdrentarconndcOG28¢tuies geane 9

is a flow djagram of an enbodi pent of a nethod or proce 900 for. form ng a
sen condiBH TR AN oF PR {1° SHESUIRENTIUHES B BgLE S q0rer Ry lede Plalc

nmount i ngoRieefRr MRGonh Bl ERRMIARCKa Rt bdat Mb&fed Othd Rbd CahNrefealt Gl RERINNEY
array of interconnects for the assenbly (block 905). In one enbodinent, a

socket hdludiungg aad playe aiviy Yroor the hlate. ntherpdain pache medeuftauness!lic@n synthetic material,

si mul t ane I nount or insert the interconnect structures.in . apertures or
" eooss ooty fsP s MeerstS B ot hiluBh FRONES o 3 R Bl TR o8R8 ot HE By
t he sock®fie Gadtss @beasRdeNRrinHzer HEBARE buppSitNalet o 88 piié aaeuiRaY irfiérodhrkhie

plate. The plate can be nmade of a netallic or synthetic material,
structures (block 910) and positioning a die on the support layer (920).

[0030] The process further includes encasing at least a portion of the plate, support layer, die
and interconnect structures in an encapsulant (block 920). In certain embodiments encasing the
components of the assembly can include forming a generally coplanar exterior surface of the
encapsulant with second portions of the interconnect structures spaced apart from the support layer.
In other embodiments, the second portions can be completely over-molded. The process also
includes exposing portions of the interconnect structures (block 925). In certain embodiments,
exposing these portions can include planarizing first and second sides of the assembly to expose the
interconnect structures. As such, the plate can be a sacrificial layer and at least partially removed
during the planarization. Exposing these portions in other embodiments can also include forming a
generally coplanar first and second surfaces of the assembly with first and second portions of the

interconnect structures.

[0031] The process illustrated in Figure 9 can be accomplished in a short period of time

because individual vias do not have to be formed, plated and filled to create the interconnect



and the apertures or recesses can extend through the plate or to a
predeterm ned depth of the plate. The process also includes formng a

di el ectric support |layer on the plate and around the interconnect

structures (block 910) and positioning a die on the support |ayer (920).

[ 00301 The process further includes encasing at |east a portion of the

pl ate, support layer, die and interconnect structures in an encapsul ant

(bl ock 920). In certain enbodi nents encasing the conponents of the assenbly
can include formng a generally coplanar exterior surface of the

encapsul i, ws! hRétﬁ&O’ﬁ% QI%HL@M eﬂf:as%@ﬁ-ne' f?&e%&ﬂ@ﬂg%g ép(?:l’isr Eﬁéru{hgﬁan?spﬁ‘é?)%dbe%l?a”

fromthe support l|ayer. enbodi nent s ond portions can
conpletetywmdermﬂpkdadnnfhémunocess al so includes exposing portions of the
i nterconnect structures (block 925). In certain enbodinents, exposing these

por ti onsjoei) i ncFlgdespbanadi 2Brigudtiatstariandsisge ond nttit@sonforhhg inssemycy ih o
expose the interconnect structures. As such, the plate can be a sacrificial
| ayer arfdSeaticqndualpr rasmblylin pesasdange oy ithcrpihsgem bedipratngr the anvieation. Ekigwisi g

these pQE§He% Sifidhi 9t 1@%%@479”% Rl 1%0« H S0 EhHAR ff?ﬁéﬂn@@nt%nﬂk%@i’ﬂg%gﬂl%ﬁ

copl anar Tirst an secon rfaces o he asse y With tirst
porti ons3ldfsitha toithd plamodmam!iedsa:bbu@taxcm thak @&Sﬂlite'l}”le naeeassiovdd fiehntkt ad-i n

Figure 9 can be ac he a short perjo cause indivi dua
vias do ARAMHAIEWE Pt?éefi*ﬁ?f&ﬂte%l’fé?'%%fa%lﬁaec?ivﬁ 2 Pﬂ%ale;taf@é?@ e RACEr I8 ihact
-9 ST UCkiiG of'?@ée@é%@ 31 B*&?ra G\H%Eéréﬁerﬁﬂfeﬁsiﬁéréoﬁﬁed Q;r? C NG GlaP ré%Ess@é Bfs,
after the pi have been alne in the predeterm ned array. [0

Fi gures Ho@%vando InGIBmténldwekltthaMay\ﬁaDugiuﬁle plaag et | mccardmglhodhdmthe frioat mmmn@n 242

i nt er connect,s .i a sem.cqnducto senbl n accor danc

enbod: mile U7 260is Tt O Tstake Tt ¥ iPe TR SRER ot el pERGe SFfar he
cross- seqghik anal in\eRi¥n @ b3RinRNROtHe MR oRfont D& biWEPink 00 Bﬁﬂ%%nﬂglﬂ%@m’lavgéél
simlar to the plate described above, except that the plate 314 can be

renoved femofriunhend pirtioassichss ¢ d@welnbk&ﬁrstap@“uorrﬁ@ pllltwtretesm Frasresalddbing 10B.

576 ar rahonetn 4 prelieBirnd Sl FTCPRORRRS (F hfodtt MBRUPRar el lub BEERATE

however, sug@om Qlyee33endihal davin8 1 9@protdiiop @hn thirk ak eue&:'kfbed A6E® GithGepectwben
the first portion 242 of a pin 240 is inserted in the recess 316, the pin

240 doestigees axnéfdinctiding asaehing amtueléty 31 diesf22f e the support layer 330 and disposing
the encapsulant 250 around the interconnects 240 and dies 220.

[0033] Figure 10B illustrates a stage in which an encapsulant 250 has been disposed around
the interconnects 240 and dies 220, and the plate 314 has been removed from the support layer 330
and interconnects 240. After the plate 314 is removed, processing can continue as described above
with respect to Figures 7-8, including removing material and forming redistribution structures. The
removable plate 314 illustrated in Figures 10A and 10B can save material cost and processing time
because the material removal steps (e.g., planarizing) will not have to remove the plate 314 with the
other package materials. The removable plate 314 can also be reused for other semiconductor

assemblies having the same interconnect configuration.

[0634] Figures 11A-11C illustrate various stages in a method for forming interconnects in a
semiconductor assembly according to still another embodiment of the invention.  The
manufacturing process and interconnects illustrated in Figures 11A-11C have similar features to the
embodiments described above, however the first portions 242 of the interconnects 240 are retained

solefy by a support layer 430 and not inserted into a separate support plate. Figures 11A and 11B,

-10-



plate 314. In certain enbodi ments, the first portions 242 of the pins 240
can be configured to have a sem -blunt end portion, such as a dowel -1ike
first portion 242 illustrated in Figures |IOA and 10B. The plate 314 al so
includes a cavity 315 for receiving the support |ayer 230. After formng the
support layer 330 in the cavity 315, processing can continue as descri bed
above with respect to Figures 5 and 6, including attaching a plurality of
dies 220 to the support layer 330 and di sposing the encapsul ant 250 around
the interconnects 240 and dies 220. [00331 Figure 10B illustrates a stage in
whi ch a ul ' and
i s 220" REAPE RSt %A% RERR B ARASGHA 2B hBolBFIFARNANE #5580 20
i Nt er cofireaidsin24d |ﬁcfotteé sty@riplagdred 38 1 ATHessup poroVegel 41 celssh pglyaan apont keue
as descrlbed above, with respect to Figures 7-8, including renoving materi al
and f or HREFg PRI F8UBTH § 1dha }U%ffﬁr%gporfrmer s dhBEA B wh&géheswr?qnn%% ¢t ed
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ot her, sem conduct assenbl i es,
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stages iR idecrBhited ﬂ@rmfaogtgmegnann&erwne% Sock& 402 IRAM HENHELLATecRSERMRIY
according to still another enbodi nent of the invention. The nmanufacturing

pr ocessdeited contfegnconmabe suppbttuster 43®chni e dilgerpstid Yy Auted| € ofeveiss procéssed to
features to.,the scr owever the first. portions 242
of 't he- TS HedREEP A0 s BRER ETEBRRER, THY PRl aboRe S s not
i nsert egkchitt oRioHiSPAUASE tHeU RGESnnREE @iguld JUCESnd |the afpdrt 1Bier 4380ndi@y the
exanple, illustrate a stage in which the interconnects 240 are tenporari

ret ai nedlt%gpnae%é%tn plaoz andhis seer.tibel stornd periens dihef thel iatessonasts 24hes. g,
support i fré‘égg’taﬁaa{i‘%weth&t%oéo}’lﬁ%{ etr%fget%en V\ﬁ% g%c%ﬁnﬁg‘ért%h?‘ﬁﬁh L d ug%r??ayér LA

m
and 1IBp e support s 1n erconnec can
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242 of the interconnects 240 can have different configurations, such as the

bevel eddesEribsdiaheed first portions 243, flat portions 245 (shown at the
right of Figure | IA), or other configurations suitable for enbeddi ng and
ret ai ni Y35k he i The enoimdireott sill ggioddninaF igteeh| |d AnbléhestainyWid énterbennseis R4P G0

hol ds thf(:asirle@tcon gmeﬂ%%t 1Sn ?}14osdppof’% layer 430 without inserting the first portions 242 of the
interconnects 240 into holes in a separate plate. Accordingly, this embodiment may mitigate the

need to align the interconnects 240 with holes or recesses in a separate support plate.

[0036] Figure 12 is a flow diagram of an embodiment of a method or process 1200 for
forming an interconnect. The process 1200 includes inserting a plurality of preformed pins in a
support member (block 1205). The support member can at least partially retain the pins in a
predetermined array. The pins can include a first portion in the support member and a second
portion opposite the first portion. Moreover, the plurality of pins can be simultaneously inserted in
the support member. In one example, a socket holds the second portions of the pins, inserts the first
portions of the pins in the support member in the predetermined array, and releases the second
portions after the first portions are inserted and retained in the support member. The process also
includes positioning a die on a first surface of the support member (block 1210). In certain
embodiments, the process can include at least partially curing the support member prior to

positioning the die on the support layer. The process further includes encasing at least a portion of
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desired configuration, the support |ayer 430 can be at |least partially cured
or otherw se processed to retain the interconnects 240 in the desired
configuration. The socket 402 subsequently rel eases the second portions 244
of the interconnects (Figure 11C) and the support |ayer 430 holds the

i nterconnects 240 in place. At this stage, the second portions 244 of the

i nterconnects 240 (e.g., pins) are free-standing without a solid materi al
bet ween the second portions 244. The support |ayer 430 can also provide an
adhesive surface 434 to which a die (not shown) can be attached as

descri beg AbAMe pidsQP@rhn Thepamhadbrert 2| )l Hath %a@fjﬂzirﬂal_ll:)i 9)&!{0%1%% epitd Block

retains the interconnects 240 in a desired configuration he support

| ayer 438244 t hout inserting the first portions 242 of the interconnects 240
into holes in a separate plate. Accordingly, this enbodinment may mtigate
the ned@3rp al igwy dieof riteeseattundotisr 24émblids hahblgethe dntercemessedestribed above
separate support plate. [0036] Figure 12 is a flow diagram of an enbodi nent
of a metHdCcErens? 62 d3aranhd 2GR bef rPAGtednniontsr ebAdBtad afhleresr dedes mpsp0

i ncl udeg .ig&%@rs%%@gs, 2 BlLeRlail Y O AL BF R B85 1900300 SN RARKLERITRE AR 00k

1205). The sup er can at [‘east parti y retain the pins rn a
pr edet erfi Aéd sasterayl.30Ten pichslecaprotasedruld3e2 aa friensty pdd4d (on, SRAMYERBAED dlath

nenber and a second rtion,opposite the first portjon. Mreover, the
ol ural | f90/8T OBFHECRAR Sy ISP A NABUSIaY A0 aotothert i bSTHSRS 4 SPEWBRRTS |
one exanpis, ﬁesﬁ%@ndh&bﬁ%skﬂ%li@seﬁ&ﬂﬁg RRELCHRRStsOlest M dPhtide WinS @it Rndd®

first portions of the pins in the support nenber in the predeterm ned
array, amgresdl-Bamey be fieluled amdny plothe icomponghtseshowhén Figust 1pofhd wsasting system

&
inserted.and retained ip the support nenper. The.process al so .include
posi 11 on b Rr@Basof s Pl PR BPIIR retishilt ShEREeRr s B JERERBEET T | 1
certai notHeADRMHRAL S Actd@inR[OCBS SreprRBentAlict UsBteals | 8@Btinade | without Clukhici@nt he
support menber prior to positioning the die on the support |ayer. The
pr ocess cPruputpe and/Ac pliefednteproaessers far claawss, deskigy cammytess. laptap canpraitess, dnigrgt

pins wt n.engapsul (bl ock 121°¢ I | all ' he
bine. (br oo 5RR SRR R e BReRry SRRADRRMAle EIREELT A0S
the i nt gheepNRebsaldbge hathnad oligic pliytmi, dtef, enangeodessobsgtones prbedsdorcbased or
incorporated into any of a nyriad of |arger and/or .nore .
programmable consumer electronics, network computers and minicomputers. Other representative
systems 1300 may be housed in a single unit or distributed over multiple interconnected units (e.g.,

through a communication network). The components of the system 1300 can accordingly include

local and/or remote memory storage devices, and any of a wide variety of computer readable media.

[0038] From the foregoing, it will be appreciated that specific embodiments of the invention
have been described herein for purposes of illustration, but well-known structures and functions
have not been shown or described in detail to avoid unnecessarily obscuring the description of the
embodiments of the invention. For example, the backside of the dies 220 can be mounted to the
support layer 230 such that the bond-sites 222 face away from the support layer 220. The bond-sites
222 can be protected during the molding procedure such that they are not covered by the
encapsulant 250, and then the bond-sites 222 can be electrically connected to corresponding
interconnects (e.g., via wire bonding or redistribution structure).  Where the context permits,
singular or plural terms may also include the plural or singular term, respectively. Moreover, unless
the word "or" is expressly limited to mean only a single item exclusive from the other items in

reference to a list of two or more items, then the use of "or” in such a list is to be interpreted as
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conpl ex systens, a representative exanple of which is system 1300 shown
schematically in Figure 13. The system 1300 can include a processor 1302, a
menory 1304 (e.g., SRAM DRAM flash and/or other nenory devices),

i nput / out put devi ces 1306 and/ or other subsystens or conponents 1308. The
sem conductor assenblies having interconnects descri bed above with reference
to Figures 1-12 may be included in any of the conponents shown in Figure
13. The resulting system 1300 can performany of a wi de variety of
conmputing, processing, storage, sensing, imaging and/or other functions.
Accor di Rahin ﬁ@?aﬁﬁ@ﬁ@@ fBhah eSS Y AEF thd Homb rl?{h‘éch%t o\“"(é)%&'t:o&blﬂhﬁcﬁxtdf%‘e
conputers and/or other data processors, for exanple, ‘desktop conputers,

| apt op dlempurt tedist. | Addtiowttly, dppérmatromprisinghid-uhed tﬂxrcd@zomes nfeen gncludoed apltasp
conputers uters, cellular or bile ones ona
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or  progLANERHL RoRatuer el ectronics, netmork conputers and m ni conputers.
Q her representative systens 1300 may be housed in a single unit or

o fhe3d) over v RELALE! ER0NEGHRR MNP dbBathe GobthOUBBoRments.of e
conmuni cat1 on networ e conponents of e systeﬁ%f% 0 can accordi ngly
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connect @hund tb@rdreeslpxbmutrﬁgmemﬁt efeontieglys theeinyentiopj i watrlémbpshexaspt oy by t
redlstrlg a;gfda&{UCture) Where the context permts, singular or plura
terms nmé Pso |nclude the plural or singular term respectively. Moreover,
unless the word ' is expressly limted to mean only a single item

excl usive fron1the other items in reference to a list of two or nore itens,
then the use of "or" in such alist is to be interpreted as -12 including
(a) any single itemin the list, (b) all of the itens in the list, or (c)
any conbi nation of the
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itens in the list. Additionally, the term"conprising"” is used throughout to
mean including at least the recited feature(s) such that any greater nunber
of the same feature and/or additional types of features are not precluded.
[ 0039] Various nodifications may be made w thout deviating fromthe

enbodi mrents of the invention. For exanple, features described in the
context of particular enbodi nents nmay be conbined or elimnated in other
enbodi ments. Further, while advantages associated with certain enbodinents
of the invention have been described in the context of those enbodi nents,

ot her enbodi nents may al so exhi bit suchiM8vant ages, and not all enbodi nents
need necessarily exhibit such advantages to fall within the scope of the

i nvention. For exanple, the interconnect structures (e.g., pins) can be
retaineqﬂgMd%pother type of support nenber before nolding the encapsul ant
around the di'é and interconnects. Accordingly, the inventionis not limted
except as by the appended clains. -13 CLAIMS W claim jell 1. A

sem conduct or assenbly, conprising: a sem conductor die having a plurality
of bondidii tes; al-di eI‘%é‘t”ﬁiiC@“C%JGWpéi?S?mbb(y@frmM&mghg a first side and a second
side, wherein the.figol Sl ARNRL, bAIASSERANG.ST de of the support Tayer;
a plurality of pretorned con Uer 1vaPint e connects, wherein individua

i nterconnects hadelatfd supbopdifer Maving 4 Aist Sldppetta kayed sakd wheg@cdRddie is
portion spaced apart from the support |ayer; and a dielectric encapsul ant
bet ween the i nt er conré@eedaniheseeniddidgol eayproat BYit i on of the die. lc2l 2.
The assenbly of i i or i - 0]

pol ymor 1 c31 3. ¥ PRELL LR Giried RdBURROhlcrcdbRls | Snd R RlPIqTR0R A ot

pol ynmer that adheres Ha®e a first portion in the support layer and a second portion spaced apart from

the support layer; and

a dielectric encapsulant between the interconnects and around at least a portion of the

die.
e2] 2. The assembly of claim 1 wherein the support layer is a photoimageable
polymer.
[e3] 3. The assembly of claim 1 wherein the support layer is a polymer that adheres to
the die.
[e4] 4, The assembly of claim 1 wherein the interconnects are arranged in a

predetermined pattern outside of a footprint of the die, and the dielectric encapsulant is in a flowable

state.

€5] 5. The assembly of claim | wherein the die has a first height and the interconnects

have a second height greater than the first height.

61 6. The assembly of claim 1 wherein the interconnects comprise a plurality of

preformed pins, and wherein the first portions of the pins have a beveled portion.
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the die. Ical 4. The assenbly of claim | wherein the interconnects are
arranged in a predeterm ned pattern outside of a footprint of the die, and
the dielectric encapsulant is in a flowable state. |c5l 5. The assenbly of
claiml wherein the die has a first height and the interconnects have a
second height greater than the first height. 1c6l 6. The assenbly of claim]l
wherein the interconnects conprise a plurality of preforned pins, and
wherein the first portions of the pins have a beveled portion. -14 Ic71 7.
The assenbly of claim1, further conprising at | east a portion of a plate at
| east partial |l y7sur r Shundtkserably bé claimp pofutthérayperprisihg 8flle8st alhoeticnsartdty anikast
claiml wherein the sem conductor assenbly is a first sem conductor

assenbl P2ERHY e B ned s 8PNy '48hi conduct or assenbly general |y simlar to
the first sem conductor assenbly is stacked on the first sem conductor
assenbly. 1c9l 9. Aplurality of through package interconnects in a

sem conduct or as8enbl Yhe iapelnibth 0§ daishi @, wherdinethec tanicorsluppordssdrdyeris aafickt an
encapsul ant, the interconnects conprising; a plurality of preforned

el ect ri CAMISPNELHIGEEMPY Hldn¥hessiBpEetand Ger icaRdUCHE agﬁam?ﬁvf%enﬁra gpimijaptoghe first

pr edet er.j i j l wherein the pins are
arrange5ghﬁgﬁﬁg&g%§§g¥bﬁﬁgﬁg dé%ﬁggﬁ%g%??E?ﬁﬁﬁﬁFﬁgggﬁgapsuIant. | d101 10. An
internediate article of manufacture of a sem conductor assenbly,

conprising: a dielectric support layer; a plurality of sem conductor dies
attached® o the %uppo@tplvay& Of (AU ARcked IR PERICCYi Bs? SEREORFUCHIT eAssiRRIY
across t; t, : i efi.ar I i ns
S S e T S R
proj ecting from tparduppbdpteidrayedrejecntved e condubtéveppins progcena fmante dufjportdayer

plurality of discrete pin arrays,,K and wherei %he second . ) ,
in'a predeternfined array outside of a footprint of the die, wherein the pins are

arranged in the predetermined array apart from the encapsulant.

[e10] 10. An intermediate article of manufacture of a semiconductor assembly,
comprising:
a dielectric support layer;
a plurality of semiconductor dies attached to the support layer such that individual dies
are at die sites across the support layer; and
a plurality of preformed conductive pins having first portions retained in the support
layer and second portions projecting from the support layer, wherein the pins
are arranged in a plurality of discrete pin arrays, and wherein the second

portions of the pins are free-standing without a solid matertal therebetween.
leri] (1. The article of claim 10, further comprising a plate having a cavity, wherein:
the support layer is formed in the cavity; and

the pins are mounted to and project from the plate.

fel2] 12. The article of claim 11 wherein the plate is configured to be removable from

the article.
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portions of the pins are free-standing wthout a solid materi al
therebetween. I C! t I I I . The article of claim10, further conprising a
pl ate having a cavity, wherein: the support layer is formed in the cavity;
and the pins are nmounted to and project fromthe plate. lei21 12. The
article of claim1l wherein the plate is configured to be renovable from
the article. -15 Ict3l 13. A system conprising: at |east one of a
processor, a menory device and an input or output device, wherein at |east
one of the processor, nenory device and input or output device includes a
sem condefdt or ass&nbl $ sgeaprémemging: di e having a plurality of bond-sites; a

dielectri t | wherein the die is attached to th | :
a pl ural ity of prEFty HBHOLORGEITYE ToRET EBFEtE oy SR CHRG: FPor pReren &

support layer, wherejstioRdio¥iHdyRdccidat, ShmNPastise m\’lﬁ;glﬁ ok blipht AL MIudeRat he
support layer; and a dielectric encapsul ant” nol ded between the interconnects
and around at | east asenpoertducher afsembly cdingrising141 14. A met hod of forming a

sem conduct or assenbly c rising..retaining an array of preforned

i nterconnects in a su%ﬂ@?ﬁ Wﬁﬁﬁ@&aﬁgﬁgsg“%?gﬁbsing an encapsul ant between
the interconnects; pogifelftc@pporliaer! Rh@tin\Re 8i0 i fRcRIIBYhOhuppdtt REGONNECT S;
and di sposi ng an encapsul ant between the interconnects and over at |east a

portion of the die a#tphmralppaiftprefoinreg dohduddive imtetcanieets frojeting fronehe euppedt s.

lctil 15. The nmethod of claim14 wherei.n. the.support nenber conprises. a
plate, and wherein retaini®hy thE PP éP‘é)‘P’H‘tt?al i‘fﬁ?'g&e’cﬁﬁ‘ﬁe‘&%"& %cfﬁﬁ%%‘gn nBulii ng
the preformed interconnect g,ph6rt I4y8€ alMd at e.

a dielectric encapsulant molded between the interconnects and around at least a

portion of the die.

[ci4) 14. A method of forming a semiconductor assembly comprising:
retaining an array of preformed interconnects in a support member before disposing an
encapsulant between the interconnects;
positioning a die refative to the array of interconnects; and
disposing an encapsulant between the interconnects and over at least a portion of the

die after positioning the die relative to the interconnects.
[c15} 15.  The method of claim 14 wherein the support member comprises a plate, and
wherein retaining the preformed interconnects comprises mounting the preformed interconnects to

the plate.

[c16] i6. The method of claim 15, further comprising forming a support layer on the

plate, wherein the plate and the support member retain the preformed interconnects.

c17] 7. The method of claim 15 wherein mounting preformed interconnects to the plate

comprises inserting the interconnects into corresponding recesses in the plate.
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[c] 61 16. The nethod of claim 15, further conprising form ng a support

| ayer on the plate, wherein the plate and the support nenber retain the
preformed interconnects. le 171 17. The nethod of claim 15 wherein nounting
preformed interconnects to the plate conprises inserting the interconnects
into corresponding recesses in the plate. -16 1¢c181 18. The nethod of claim
17, further conprising inserting the plurality of interconnects into the

pl ate sinultaneously. 1c191 19. The nethod of claim 15 wherein nounting
preformed interconnects to the plate conprises: retaining the interconnects
in a sogket; novidag tTe sedicdt of ovaind 7Thefusbgposmpiding ensaunty ribd gasking the
interconnects fromthe socket after the interconnects are inserted into the
plate. [MTBANNSES INFR IR S USEIAUSYm 15, further conprising removing the

pl ate after disposing the encapsulant between the interconnects. |c211 21.
The nethod of claim 14 wherein the support nenber conprises a dielectric
support [dhayer, ard wiHreenheth@bsf diaioni nghdréie ndivaticppelfirses inteotrieng td the pthite t o
t he support layer. 1c221 22. The nmethod of claim 21 wherein retaining the
pr ef or mEMPHiceT connects conprises inserting the preforned interconnects
into the support, ardening the support |ayer. 1c231
23. The net hod of c %@ﬂeé ergﬁgﬁgﬁi&gﬂpport menber conprises a plate and
a dielectric suppﬂngtHeayd{et trwardiehe lgtoet. pldte;24d 24. The net hod of cl ai m 14,
further conprisin port| of the interconnects, 1c251 25. The
method of cf ai m S w@@ I @ﬁﬁwsn@oweﬁosm agr ﬁé“thﬁP@?eE@r?ﬁ%E‘Ff‘é’te% pfeIifdes
planarizing a first sjge and/or a second side of the assenbly. -17

20| 20.  The method of claim 15, further comprising removing the plate after disposing

the encapsulant between the interconnects.

[e21] 21. The method of claim 14 wherein the support member comprises a dielectric

support layer, and wherein positioning the die comprises mounting the die to the support layer.

[€22] 22.  The method of claim 21 wherein retaining the preformed interconnects
comprises inserting the preformed interconnects into the support layer and subsequently hardening

the support layer.

fe23] 23.  The method of claim 14 wherein the support member comprises a plate and a

dielectric support layer on the plate.

[c24] 24.  The method of claim 14, further comprising exposing portions of the
interconnects.
{e25] 25. The method of claim 24 wherein exposing portions of the interconnects

includes planarizing a first side and/or a second side of the assembly.
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| c261 26. The method of claim 24 wherein exposing portions of the

i nterconnects includes renoving at | east a portion of a support |ayer that
retains the interconnects until a desired thickness of the assenbly is
reached. 1c271 27. The nethod of claim 24 wherein exposing portions of the

i nterconnects includes form ng an approxi mately copl anar surface of a
support layer that retains first portions of the interconnects and form ng
an approxi mately copl anar surface of an encapsul ant at second portions of
the interconnects opposite fromthe first portions. 1c281 28. The nethod of
cl ai m ldzewher ei 16di spfbsi mghtheferlgiapdl ahtreipetywaingt hationnoéribonmecbsnects
further. conprises. form ng an .exterior suyrface of the encapsul ant @o be gt

| cast  BERArHETY VEBgH Lttt GRTEAN SLESHRPOBIRIT GHS ORI i INRIQRESATLY & o1
29. ThepmghQdr ok aSdedio® d4eachdy t her conprising at least partially curing the
support menber. 1c361 '30. The nmethod of claim?24 wherein the sem conduct or
assenbly is a first sem conductor assenbly and the nethod further conprises

form ng a second_senm conduct or ssemnpl enerally sim.lar to the first
nesenbl§hnd <1 Hgul atPRgnEAEs 1ot SR TEd LhHEHacCuRReoRabE DO A daRBPT B
1e3i 1 ShelbeBENRE AfapbRKIhAGYRBEHALH BRSETPlbpod MRS tal Rind NREHArio: &
plurality of prefornmed pins ih a support |ayer, wherein individual pins have
a firstthponterawnndécrs tive feupport dppyermaald @pbeeondfmerdli on co@peadartteat tdeeordi r st

portion, wherein the support |layer at least partially retains the pins in a
pr edet ePHHAEL él?erlag?,moﬂﬂgcl%t?pé’ﬁ?'f‘?{gﬁ%{“gTeeérBWOét' Srst surface of the support

| ayer; encasing at |least a portion of the die and the pins in an
encapsul ant; and exposing the first and second portions of the pins. -18
| c321 3@28 The ne@fhod Tbt mkthpdn @ iclaiuridhehereimngdispesing th ehepstlapabativednl yhe

Ui NG L SHBRET Lk USR8 AR Sh LA LS. G o tbiSul Bt b Tl O

generally coplanar with second portions of the interconnects.

[€29] 29, The method of claim 14, further comprising at least partiaily curing the support
member.
[c30] 30. The method of claim 24 wherein the semiconductor assembly is a first

semiconductor assembly and the method further comprises forming a second semiconductor
assembly generally similar to the first assembly and singulating the first and second semiconductor

assemblies.

[e31] 3. A method of forming packaged assembly, comprising:
inserting a plurality of preformed pins in a support layer, wherein individual pins have
a first portion in the support layer and a second portion opposite the first
portion, wherein the support layer at least partially retains the pins in a
predetermined array;
positioning a die on a first surface of the support layer;
encasing at least a portion of the die and the pins in an encapsulant; and

exposing the first and second portions of the pins.
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1e331 33. The nethod of claim 31 wherein the pins are inserted

sinmul taneously into the support layer. [c34] 34. The nethod of claim 31

wherein inserting the plurality of prefornmed pins in the support
conprises: retaining the second portions of the pins in a socket;

| ayer
novi ng the

socket in a first direction toward the support |ayer; and rel easing the
second portions of pins fromthe socket after the pins are inserted in the

support |ayer. -19

[¢32] 32. The method of claim 31, further comprising at least partially curing the support

layer before positioning the die on the first surface of the support layer.

[¢33] 33. The method of claim 31 wherein the pins are inserted simultaneously into the

support fayer.

(¢34 34.  The method of claim 31 wherein inserting the plurality of preformed pins in the

support layer comprises:
retaining the second portions of the pins in a socket;

moving the socket in a first direction toward the support layer; and

releasing the second portions of pins from the socket after the pins are inserted in the

support layer.
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