M CROELECTRONI C DEVI CES AND METHODS FOR MANUFACTURI NG
M CRCELECTRONI C DEVI CES TECHNI CAL FI ELD [ 0001] The
present invention is related to mcroelectronic

devi ces and nmethods for manufacturing mcroelectronic
devi ces. BACKGROUND [0002] M croel ectronic devices
generally have a die (i.e., a chip) that includes
integrated circuitry having a high density of very
smal | conponents. In a typical process, a |arge
nunber of dies are manufactured on a single wafer
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etc.). The dies include an array of very snal
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he bond- pads are the external electrica
TE@%ﬁﬁg&&§%§H the die through which the supply voltage,
signals, etc., are transmtted to and fromthe
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waf er is thinned by backgrinding, and then the dies

magylaclyepamiaregdedtionindenives. anot her (i.e., singul ated) by
d|C|ng the wafer. Next, the dies are typically
# gRgy to connect the bond-pads to a larger array
ectrical termnals that can be nore easily
coupled to the various power supply lines, signa
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I nterposer substrate, and (c) encapsul ating the dies
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enang for her E%n counts and snal | er packages
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di ng processes. -
formmg the dies, the wafer is thmned by backgrinding, and then the dies are separated from

one another (i.e., singulated) by dicing the wafer. Next, the dies are typically "packaged"
to connect the bond-pads to a larger array of electrical terminals that can be more easily

coupled to the various power supply lines, signal lines, and ground lines.

[0003] Conventional die-level packaging processes include (a) attaching individual
dies to an interposer substrate, (b) wire-bonding the bond—pads of the dies to the terminals
of the interposer substrate, and (c) encapsulating the dies with a molding compound. Die-
level packaging, however, has several drawbacks. First, it is time consuming and
cxpensive to mount individual dies to interposer substrates or lead frames. Second, as the
demand for higher pin counts and smaller packages increases, it becomes more difficult to

form robust wire-bonds that can withstand the forces involved in molding processes.
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Third, the handling processes for attaching individua
dies to interposer substrates or lead franmes nay
damage bare dies. [00041 Another process for packagi ng
m croel ectronic devices is wafer-level packaging. In
waf er -1 evel packaging, a plurality of mcroelectronic
dies are forned on a wafer, and then a redistribution
| ayer is formed over the dies. The redistribution
| ayer has a dielectric layer, a plurality of ball-pad
on the dielectric |ayer, and a plurality of
Thgenﬁageﬁl%gtm%é@s ifer attaghipg cﬂd@e@w gliep 49 étterpesge Rubstrates or lead
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and t | -pads in each array are coupled to
(ﬁ]ﬁ resp g th .
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Iayer to exg gwthe bond-pads on the dies, and then
odithenyredishiputien \erinfgTea PYaT iR ieh el igpasribmardayer has a
yer
S T e e 1 o
commistes tl(af:essm dbe diclsdtec dagen. Fheh ibatipai daredy balatraprdsover a

CO%%SP §1e, Eggisth PEI‘IEB‘?‘FESQ er s og%%ac%q%p%a:ﬂén cgr%%y ?r?gl ‘t?o%rd-pads
of fRrdi R}\chtth@ c&RIEEYe PRl S The BENNRAIRS rhRs %fentgﬁlcéﬁ)ﬁgontsﬁlucted by
separate the individual mcroelectronic devices from

lasgindrilling hile in eedielsetiivilabigalto expose died bardrdi ondbw dizesand then
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as
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Y of mcroelectr nlc ies and an organic . .
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is attached to the active sides of the dies
smglharep dwikthsy drenopis rohest ds deyicses eaqkhqurfé theahetleackcer ani ¢

| ayer is attached to the back sides. The sacrificial
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d build-u rs,or a redistribution |la S
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substrate provide high pincounts in a
sacrificial substrate is generally a ceramic disc that is attached to the active sides of the

dies. Next, the back sides of the dies are thinned and a ceramic layer is attached to the
back sides. The sacrificial substrate is then removed from the active sides of the dies and
build-up layers or a redistribution layer is formed on the active sides of the dies. Packaged
devices using a build-up approach on a sacrificial substrate provide high pin counts in a

small area and a reasonably robust structure.



smal| area and a reasonably robust structure. -2

[ 00061 The buil d-up packagi ng process descri bed above
and conventional wafer-|evel packaging processes,
however, have several drawbacks. First, laser drilling
holes in the redistribution |ayer to expose the

bond- pads can damage t he bond-pads and/or ot her
conmponents on the active side of the dies. Second,
because the dielectric |layer covers the active side

of the dies, it is difficult to properly align the
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emati c S1de Cross- |on
m croel ectronic device assenbly |nclud|ng t he
BRSGH HHSERIP BIOIN @F JTHE BRIAWINGS si ngul at ed di es arranged
in an array on the substrate. [00101 Figure | Cis a

emat si d 0 ectional . vi ew e
0070 Oe rBbn Py TEDREC 8BSy iy P, EpbidiBens of oy method for
mahifattdrie@n fluedliy 6f thRy®Rlecabhio dkvieessecond conductive
| ayer. [00111 Figure IDis a schematic side

[00DBPSS- SEEkt AMals & @inmatic 58 RS saBAViIANIE 4 HBMHEEfor use in
assenbly after depositing a second dielectric |ayer

consHgingie manerlectionis devigess and the first dielectric
| ayer. [0012] Figure IE is a schematic side
[008Pbs s - dagure dBab a vihewat€ sith eroni-sarcteha etemosfiacmicroelectronic device

assembly including the substrate and a plurality of singulated dies arranged in an array on

the substrate.

[0010] Figure 1C is a schematic side cross-sectional view of the microelectronic

device assembly after depositing a third conductive layer onto the second conductive layer.

[0011] Figure 1D is a schematic side cross-sectional view of the microelectronic
device assembly after depositing a second dielectric layer onto the conductive lines and the

first dielectric layer.

[0012] Figure 1E is a schematic side cross-sectional view of the microelectronic

device assembly after encasing a portion of the dies.




devi ce assenbly after encasing a portion of the dies.
-3 [00131 Figures 2A and 2B illustrate stages in

anot her enbodi nent of a method for manufacturing

m croel ectroni c devices. [0014] Figure 2Ais a
schematic side cross-sectional view of a substrate and
an adhesive |ayer on the substrate. [00151 Figure 2B
is a schematic side cross-sectional view of a

m croel ectronic device assenbly. [00161 Figures 3A

and 3B j]lustrate sta?es i n anot her enbodi nent of a
OB hod Fghres gdnrsds d YSHaterage D & @tothes gmbodisiant @6 a method for

mz[ng\%t?lﬁpgﬁrﬁ% egﬂ%nllcsdeq”%ghermtl c side cross-sectional

view of "a substrate an adhesi ve Iayer on the
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adhsaeﬂhkyonﬁﬁﬁﬂhhﬁ@.DESCRIPTION A. Overview [0019] The
fol l owi ng disclosure describes several enbodinents of
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m croel ectroni c devices. An enbodi nent of one such

ass§Elod i ncl udes (a) providing a substrate having a
dielectric layer and a plurality of through holes
[005116} angeEIig\'unas anr aydsz'B alhgtréte)stages acimiotigpr @mpbdinshi v a afethod for
p%: .at ed n1cnoe @?ronlc dies to the substrate with
n“?ﬁa YFNg B PHECSPIG FEChdi vi dual dies faci ng toward
substrate .and th.a plurality of term pals on
l“‘ilﬁﬁ act V§¥esids 8f SCW aticy g cariaiseetiond WEVgofed sWpsimte and an

adGRNVE eSRPHIRGu@hRS I n the substrate. The singulated
dies are attached to the substrate after formng the
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I ncl udes provi |ng a plurality of si ngula
a&nmbbmelectronlc dies and a substrate with a plurality
of holes arranged in arrays. The

DETAILED DESCRIPTION

A. QOverview

[0019] The following disclosure describes several embodiments of microelectronic
devices and methods for manufacturing microelectronic devices. An embodiment of one
such method includes (a) providing a substrate having a dielectric layer and a plurality of
through holes arranged in arrays, and (b) attaching a plurality of singulated microelectronic
dies to the substrate with an active side of the individual dies facing toward the substrate
and with a plurality of terminals on the active side of the individual dies aligned with
corresponding holes in the substrate. The singulated dies are attached to the substrate after

forming the holes in the substrate.

[0020] In another embodiment, a method includes providing a plurality of singulated
microelectronic dies and a substrate with a plurality of holes arranged in arrays. The
individual dies include an active side and a plurality of terminals at the active side. The

method further includes (a) coupling the active sides of the singulated dies to the substrate
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i ndi vidual dies include an active side and a plurality
of termnals at the active side. The nethod further
i ncludes (a) coupling the active sides of the
singulated dies to the substrate -4 such that the
termnals are aligned with correspondi ng hol es, and
(b) formng a redistribution structure at the
substrate. The redistribution structure includes a
plurality of contacts electrically coupled to
corresponding termnals on the dies. [00211 In another
sughh iRl ﬁ@ terminatse pigo @ligned) WiBs caresaenlingy heles) @pd (b yfopning a
i t r n
fe@tﬂgﬁﬂ* et FRE ARS8 e iR PR b oot fttaty of
cofitacts aigctrionitr @upled tsubsspatimg térﬂnﬁnqjamt ihaldies. cur ed
substrate has a plurality of through apertures, and
[0021¢ | ndinvar@tt estbedimkht, b hggthddnigtiude Ataphibg a|plLIrM|t9fof smguiated
termnals aligned with correspondi ng apertures.
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redi stribution structure at rate.
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conductive |ines_elec ally. c
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m croel ectroni c device assenbly. In one enbodi nent, a

redijta by ine situcons emdedﬁsc% phsdniiifycandedtivddinea ebsbiatnteupled to
[ LA f holes arranged in arrays and a
co%?%)?acﬁln?te%lngla 'onlide ik

singul a ®d microelectronic dies attached
i ndi vi.dual dies. inclu

the substrate. T . .
00 § Ve SpelEeT Rrbigot St refhian' T5 gbisRRa B 2 B iGrogiarands device
asmbher M BA¢ SmBbSBRAEG Afbréd@tAlcl K8 i Asenddld 11?(!11!1&51 eddsubstrate

with corresponding holes, a back side opposite t

hayipg ja\pdurgliyef haleg aﬁal“pﬂed rﬂaﬁlirfm% apfl aeﬂ@rgllféﬂféﬁ@uh@d mlcroelectromc
dl%%&t%‘]ﬁ'%ﬁ td {Jl)% ﬁgsttxla gdlgﬁgalgﬁes 1?8 ?e an %F%VG SIgF gacmg tovard the

ndi v um

sumxrpmsad plirBBR 3 f |tarnaingls hdisposadb o nRNtactide side and ahgned with
croel ectroni c device assenbly includes a partially
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be@@:@n hePdcHi@kitit xmﬁ{he bqeo}em@' gﬁﬁ%&m ffqrﬁbféf @b mﬂ&% teﬂds of the

t he substrate. e individual dies 1nclude an act
diesiadeexpbsdi ng toward the substrate, a plurality of

term nal s di sposed on the active side and aligned
[6023] In another embodiment, a microelectronic device assembly includes a

partially cured substrate having a plurality of through holes and a plurality of
microelectronic dies attached to the substrate. The individual dies include an active side
facing toward the substrate, a plurality of terminals disposed on the active side and aligned

with corresponding holes, and an integrated circuit operably coupled to the terminals.

[0024] Another aspect of the invention is directed to microelectronic devices. In one
embodiment, a microelectronic device includes a preformed substrate having a plurality of
through holes arranged in an array and a microelectronic die attached to the substrate. The

die includes an active side facing toward the substrate, a plurality of terminals disposed on
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wi th correspondi ng holes, and an integrated circuit
operably coupled to the termnals. [00241 Anot her
aspect of the invention is directed to mcroelectronic
devices. In one enbodinent, a mcroelectronic device
i ncludes a prefornmed substrate having a plurality of

t hrough holes arranged in an array and a

m croel ectronic die attached to the substrate. The

di e includes an active side facing toward the

ubstrag a plurality of term nals disposed on -5 the
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optidscreed/veitt companents.es atlan fturSRANMhe mirddbd@eng. dies can be SRAM,
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described in this section. A person of ordinary skil
seciipn.t fdeespr of prdiaps dilbin tw 1t thereigred vl RSpotsiemy ndertand that the
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ditional elenents, the 1 nventio ave ot her

ha\@rmlurdlenﬂmﬂlmenkst\mdum smzmﬂ afl tkmfeletnkmtsedhewa mhs dedeained Bk with

fdescrlﬁgﬂ bqlo wth reference to Figures | A-313. B.
eSS A tsHES 187" et hods for Manufacturing

M croel ectroni c Devices [00261 Figures IA-IE
B. i || Bébsdinents bANRHI0IN fR MearRAsing ML rRfec@olBhROEed OF

manufacturing a plurality of mcroelectronic devices.
[00B6r exaFiplres 1A-gur Blubtutd Sstabes SHNSABtdtodifi&it of a method for

cross-sectional view of a substrate 110 including a
mapyfactyring @) plemfipe of agdé}foetpgtzomc devices. For example, Figure 1A is a

schematic side cross-sectional view of a substrate 110 including a first dielectric layer 112

and a first conductive layer 114 on the dielectric layer 112. The first dielectric layer 112
can include a partially cured material (e.g., B-stage material) for subsequently attaching the
substrate 110 to a plurality of dies. For example, the first dielectric layer 112 can be a resin
coated copper (RCC) or pre-preg material with woven fiber cloth embedded in a B-stage
resin. The first conductive layer 114 can be a foil (e.g., copper foil) formed on the first
dielectric layer 112.  Suitable substrates 110 include Product No. MCF-6000E
manufactured by Hitachi Chemical Co. America, Ltd. of Cupertino, California. In other

embodiments, such as the embodiments described below with reference to Figures 2A-3B,
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and a first conductive |ayer 114 on the dielectric

| ayer 112. The first dielectric layer 112 can include
a partially cured material (e.g., B-stage naterial)
for subsequently attaching the substrate | 10 to a
plurality of dies. For exanple, the first dielectric

| ayer 112 can be a resin coated copper (RCC) or
pre-preg naterial with woven fiber cloth enbedded in a
B-stage resin. The first conductive |ayer 114 can be
afoil (e.g per foil) formed on the first

theysubplarte pay nbfégmélﬂldqm firgy sondstize dypis ard{prabe firg diskstrisdayer 112
In%;ggggg? By Mgﬁggﬂggﬁ manuf act ured by Hitachi

em ca rica, Ltd. of CUpertlno Cal i forni a.
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assembly 100 including the substrate 110 and a plurality of singulated dies 130 arranged in
an array on the substrate 110. The individual dies 130 include an active side 132, a back
side 134 opposite the active side 132, a plurality of ends 135 extending between the active
side 132 and the back side 134, a plurality of terminals 136 (e.g., bond-pads) arranged in an
array on the active side 132, and an integrated circuit 138 (shown schematically) operably
coupled to the terminals 136. The dies 130 are attached to the substrate 110 with the active
sides 132 facing the second surface 118 and with the terminals 136 aligned with

corresponding holes 120 such that the terminals 136 and the holes 120 have a one-to-one



drilling, punching, etching, or other suitable

processes. I n additional enbodinents, the first and

second portions 122a-b of the holes 120 can be forned

by the sane process. [00291 Figure | Bis a schematic

side cross-sectional view of a mcroel ectronic device

assenbly 100 including the substrate I 10 and a

plurality of singulated dies 130 arranged in an array

on the substrate 110. The individual dies 130 include

an active side 132, a back _side 134 opposite_the
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to wimam aigashed §pba dubﬁgrah:ol 18s Im2thes gothodinentst sishtae thd enabpasliments

the
ced L BB 2 Sl s B Ra P B I, Recielirivegping ssemoly
mait 1ﬂblﬁﬂ@&h%h%veglf(ﬂaﬁtﬁabhihgaﬁe tde 13$Jefbomé dibsensilon. Doreover,
(Figure 2 of the holes 120 to facilitate proper
alﬂéfrtigg rhe H%us rptpd fiﬁ»'é 13p |hays theatemg semBiyes i Ather erBodimenss the dies

ma%ﬁﬁv@rdﬁ‘fé&k %zgﬁ‘és tt(9 J?@rms Hf‘?&%ﬁtfﬁacﬁ&% Wi ;ﬂ&er %pn]l_) glment the
sive p03|t|one bet ween the second surface f
miandetthaiadevive asbmibly 1BR maRdhdleds ﬂtehﬁnb&tﬁﬂ@ﬂll&)&md a plurality of
.Erqgertles of the g rtlaII cured nate f
MIHOplEragic, campenepts) @%rr ths odigh adicE. PAED é'sp %ﬁy 106, capacitors,
rests@FRIidRIdr P 8thet Svidie cﬁﬂlgésétfa@ﬁ&i & HQ: subQr#d DAY with the terminals
enbodlnents such as the enbodi nents described bel ow
on heshdgviges pbigned With Errgsfroading AoRs 320 inhbe prbsirgell €&t r oni ¢
devi ce assenbly may include an adhesive for attaching
[003HE di esftdr3ftatlong He dieh$30 at the IsulisfrateMdi0e e anicroelectronic device
assgl%lﬁv@o hcg% %Erqle%l?cﬁgz\t,tru gﬁeggﬁ?[ rg%?yhcélrv ]éltgtlgl‘elﬂldg the diglectric layer
118kdd @fsentthd 8@t WiE&ntah &%@@édmodhé Gkent 11oNatdiRRSmbbfiments,
anot her enbodi ment, the m croelectronic device

suchsaseamtioglimayts ireyhich dheudielettii laxebd1? dpes not Gnchwdd apartially cured
mal dén*df Efiln%:h%{crgélectg;n%r c?eQch% e%lf Ay oL %grlll Her at{ac ing the dies

Iur fcapaci ors

130 esths fisgate |1motumteimh6r, ca@er aﬁérh;ee awlaehmeﬂga @@Bn&@rﬂb&t&@h@@r 140
to the substrate | 10 mﬁth the termnals on these

is ¢reosied ont they Heategie f V-copcdiggindingenr wadygye laye H9 is placed
in BERSEE 2@add A the first surface 116 of the substrate 110. The second conductive
layer 140 can be formed on the substrate 110 by electroless plating, physical vapor
deposition, sputtering, or other suitable processes. In several embodiments, in which the
terminals 136 do not have a surface compatible with electroless plating, additional
processes such as zincation, sputtering, and/or plating may be necessary to deposit a
compatible conductive protective layer (e.g., a nickel layer) on the terminals 136 before

depositing the second conductive layer 140. The conductive protective layer prevents the

plating solution from damaging the terminals 136.



[ 00301 After attaching the dies 130 to the substrate |

10, the mcroelectronic device assenbly 100 can be

heated to fully cure the partially cured material in

the dielectric layer 112 and ensure the dies 130

remai n connected to the substrate 110. In other

enbodi nents, such as enbodi nents in which the

di el ectric layer 112 does not include a partially

cured material, the mcroel ectronic device assenbly

may not_be heated after attaching the dies 130 to the
(0063 hst r aFGuET b it 9 f@h@rn@rc gide erosgectiony]i wewt afalbp rpigtoelegtronic

: n t 0 S e
T AR Ra YIB! A Ay ng it HRRORC, BRD RE2 bl the sccond
cohdugsve ger 140, pTlaUédd condiichiee ybreki212a E&nfﬁrm)ecbby ﬂé‘p@snmg a dry

first surface 116 of. the supstrate, | e secon
flfa eERse €%, SE00h Gepvgliys S B bitireine ohe ne By dswoplating
maA&iaPYord 8Rd 1Qb&RE RLAbdsNGF t@‘%@doﬁ@l cofdBQlve %‘?8‘05}46' Ofhy other

Sputtering, or other suitable processes. In Several
emppiontse Hiesthird reonfuctive tlh@r 142 o haldspdded dorospthehaniee aecond

coRil 5 B oo ot Ssthd Sl hERG PR  Bbine 42 rpype formed
as a@d{gu:r lapdrat | IOH@ pfRYsshen BRESSSA! Mﬁér@eﬁ@ﬁ@ﬁg the @hird conductive layer
npati bl e conducti ve protectlve | ayer a ni cke

142 a%‘?étﬂ()nsdﬁ then Brst.eepnda prd/ar3ibing @pm@nvv@j éqyer@ it tn 540[ #gl/or 142 are
rexﬁ&ﬁ:ﬁ"ﬂg . gﬂgelr'l‘fetd' afi ekc@&é rtO]F4lQﬂ EPJ?' 1&)9 Qfdéf‘]o%‘ﬂhé‘tgreqirngi e ¢i<r¥13¢1tiﬁed
EF i rom danagi ng the

ayer vents t ating I'on
indivedwdllyadss 1 4a61) GIBt}{eQﬁhBﬂiﬂaté:Il Qour Eakle cosdiatise hiasaii ds sldaically

cross-sectional. view o e mcgroelectronic devige
coupleebin NARACLi %re"agla[)é% Phg & tlﬁb %ﬂldégﬁa%%upw lneﬁselﬂ“ are
Spéﬁgdgggﬁmﬁggmqgﬁgnd conductive | ayer 140. The third

conductive | ayer 142 can be forned by depositing a dry

[06391 m aCIE i E[B]QS %e&?gﬁat&oggé'%} sygeczltﬂx:ﬁ v1g\£f of the mlcrogl ectronic

pa tern| e dry and ectro ating nat
devordt @ssbﬂnblyei«mosﬁaaﬂ depcdifigns sefontt hbelscen@ teyexc d vatoi the conductive

ing SYBami% shogleotiener 100 Tt weend lgest kpe Clgde & solder

maSIPBEAstGEH SiRableRlerikPRr pﬂﬁech %aﬁ@l@&gc&ﬁgqs&lﬂlﬂg%e conductive lines
conductive |l ayers 140 and 2 can be forned

144 ﬁ@kéfq@mth¢ pecond disrestrisdayer |1 A0 giortiars of dsel ayqﬂﬁ@rare removed
to g?&%%es%tf&%s ol%%hé rcl,(l)r{dd ct \(%2 d;)J Ct Zi/élh.eu}da YS9 ural1 a(tc?f ceon?agé;gpié can be

I'TSt, 'secon

forinkd on k4Posad Qécﬂbnﬂdf?coﬁéq;onﬁﬂg!wﬂdlcﬁﬁa Gnes 1AL TBE BEAacANNG may

etched) to forma plurality of conductive lines 144
be gplﬁ@ﬁ@tpq bweglectroplating or other suitable processes.

[0033] Figure IE is a schematic side cross-sectional view of the microelectronic
device assembly 100 after encasing a portion of the dies 130. After forming the contacts
146, an encapsulant 160 is deposited onto the second surface 118 of the substrate 110
between adjacent dies 130. In the illustrated embodiment, the dies 130 have a first
thickness T;, and the encapsulant 160 has a second thickness T, at least approximately
equal to the first thickness T;. As a result, the iliustrated encapsulant 160 encases the ends

135 of the dies 130. In other embodiments, the second thickness T of the encapsulant 160



i ndividually as 144a-d) on the substrate 110. Each
conductive line 144 is electrically coupled to a
corresponding termnal 136 on a die 130, and the
conductive |lines 144 are spaced apart from each
other. [00321 Figure IDis a schematic side
cross-sectional view of the mcroelectronic device
assenbly 100 after depositing a second dielectric

| ayer 150 onto the conductive Ilines 144 and the first
dielectric layer 112. The second dlelectrlc | aye

car B, 1g5e thpnsqy) grgater thars theotirsiothirkaess (i it of the digst1aPi gﬂor ﬁéqmple the
en p%]%ﬁ%z{l‘gals%%?g% 9& Hakf &laby lh§4soq Ll d dt%@ he conductive

I nes orn1ng t he secon electrlc | ayer
003 DoRRbPORShe KA o008 RISt S0 PRt of

eleofricaloniupltss1 524G, gc;anldbebalrspm&"dmm @xm@gpbnaagtdoﬁt@&s aft6. The
correspondlng%conductlve lines 144. The contacts 146
elegigal gupleshdes aet dertrsally copRgeg e Gagsrandiereiminals 136 on the

dle§ ! 3ba£ﬂdeth9§ HeCidfica Il Lgﬁ)ﬁgf} 1 Eﬁ gtﬁé %or{tgcté Y46 08 I?P?epa}n'dﬁctive lines

e cross-sectional view o e mcroeléctronic
1441Ieﬁormea a&dstrﬂnh@oril@@ruamteemneﬂxeaélemgm) palnt bthiar @fnbblienents, the
130. ,After for e G C 146, an
ml&ﬁ%‘%ﬁ&%ﬂ%ﬁvwféaseﬁgﬂﬁl@gow 0t el e RURLer # bt rather
wittlbn@f cddee sibedd BtiBe tontflts RBL VIR @RANANA8E Y mitk&Feck3fic device
In the illustrated enbodi nent, the dies 130 have a
assemplt 100t icokplers limes Agnth singnlase eapwalitaref indvidhal gnigroelectronic
def’ ﬁézsol?)g r(ld?llit% helaelsci;l\fldual%/las ligg E)) approxi mat ely equal to

result, the illustrated

apsu 160 cas s..t he nds 3 f the dies

I0F8F 58 neD RElrnth Rl S boiia T Simehieil Rkt oy Sydhdererence

to BIRGARSW- AN ts ﬂqﬁpthe 1ok T@ﬂh@@s lﬁﬁﬁf HRRdR 1 KBke | NPPefore the
the first thickness T, the dies 130. For exanpl e,

dies Ha0 apmattaplaad tarihe Wtrﬁﬁ d40.ehbigJeatundiah spykrad pdrastaged Ifst, the
las%#(?rtilﬂgg f’%ué’n?l\%lh%,h% gfﬁér (tleg{) f(():‘rnt%%ﬁmiggt*lg %-oles? ?56 er? g%?sru%stra}te 110

doeaiip demnsgelib tepirgls, 138 @i fdﬂfer b@hjb(ﬁ])enﬁroﬁ tlﬁcOz{dniBéI sides 132 of the dies
13((ig)grespondlng contacts. 14 he electrical couple

oo ) SBRUERIE o s s By Ry bt e holes 120 are
foﬂn%ﬂm ﬁ@lasre% ﬂln?fratéﬁ G thbd Os @{j[}gctgch Y 13&1@&53 th% gie]d of the

el'ectrical couplers 152, the contacts 146, and
mlcmcidumwée\dmen d92. Bédorfdothm lalcmmdbcgbniicbiwica rsstnbiict 4 does not
requlre dQsemeC:ja.lrlgg tol;e’e(r)nov!e rr]em ulgea%d%rﬁ%? bI‘]S ftrom thehtermmals 136 on the dies
130 after forming the holes 120. Accordingly, the illustrated method reduces the number
of processes required to construct the microelectronic devices 102 and increases the
throughput. Third, the preformed holes 120 in the substrate 110 facilitate proper alignment
of the dies 130 on the substrate 110 because the terminals 136 are visible through the holes
120. Thus, the illustrated method may not require expensive alignment tools to ensure that

the holes 120 are properly aligned with the terminals 136.

[0036] Another feature of the embodiment of the method illustrated above with

reference to Figures 1A-1E is that the dies 130 can be known good dies. An advantage of
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m croel ectronic device assenbly 100 may not i ncl ude

the electrical couplers 152, but rather w re-bonds

can be attached to the contacts 146. |In either case,

the mcroel ectronic device assenbly 100 is cut al ong

lines A-A to singulate a plurality of individua

m croel ectronic devices 102 (identified individually

as 102a-b). [00351 One feature of the enbodi ment of

the met hod illustrated above with reference to

gures IA-1E is that the through holes 120 are forned
thlt Feawe s de st e dicsigan he FeslisodHiEom Hieasiomsigeiamue device assombly
108 RGN eag& t’hg‘g eﬁl%ﬁl};}r Iﬂtc?oeﬁﬁomyah\?icéselﬁb léh? rJtllﬂées the number of
g [ rilling,

severa vant ages. rst ["aser

deyivesclii2 tigat maitfundtivarangdioomelde tlefectf.or m ng the hol es 120
in the substrate | 10 does not danmage the termnals

A ] I o 3 ng l IO O C £
130 hol es. 120. are
lﬂffﬁgﬁu lefygs ??Qh @tﬁﬁkﬁﬁﬁﬁﬂw ing af‘é’Q’ﬁéEfﬂge S ﬂ’@? mgtgd for
mahﬁféct‘ﬂhﬁé chi@belbB®nid A& 108! Bstdkfbe, PRMICoSisH0RhenPRAM cross-
the m croel ectronic device assenbly 100 does not

seqtignali view @8 anwhstraiy 21 6 apd m\aéherseeu lﬂiﬁfé 23Adnothh sebsatsr 2. The

illt{sﬁgtg?]gspgst}a%zgfd’]%c% n%%ﬁy] S ml ar e | | l&si‘rta%a?{(} gesc ﬁrc{n a (gre with
referendene Figune 1 AUTTbeExanple, mmeﬁsteesz Ioeaattudad ﬁr@t cﬁaa&tld& Lgtr 212,
croel ectronic deV|ces 102 and i ncreases

h
a i rﬂ?%?f@%%% AR, SUERRE DiArppHEdhn Srd surfas 314, t‘rﬁ’ea plurality of
frs§ YR B0R AT R AL Be RGPS SLAANGRAkes S LRP288.25n the

on the substrate | ecause t terntna S
1lhatrged/ iegibbdlieicnh howghert the dobitese 2 WP GoesThmsncladeea conductive layer,

o o T BB P S
Upabi@hesdwhithidld tah@biuRalby U8 IndRERE1LL NSt Ntyof %ﬁ#rlﬁapton

of the enbodi nent of the method ill ustrated above Wt
or Mitglendeth gopmgieial availptde jfeom Hak duhBorwi @est@utsaandb@o of

DthQ%%M’] é%?‘g g??ggﬁéNﬁ& ch}(l%n}c?a(i’ls a%ll(jib%f f?ontl Nf;gq;')n%?eellj Eﬁemtcal Co.,

I es’ can

LidivETelgloetipagnind othevdiekcis seiddlals. 100. This increases
the yield of the mcroel ectronic devices 102 and

[oossplucesnteh@dmw@qayeefzz4devlb@sﬁ§mé@?ont hat scdBhd YNGIeOM S of the
and/ or include defects. Addi ti onal Enbodi nents of

subysgth e fqr@ttamrﬁﬂhaétbﬁtratq@ e plaradicy povingylaved/diee sThe adhesive

layer 224 can be deposited onto the substrate 210 before or after constructing the first holes
220a in the substrate 210. In either case, the adhesive layer 224 includes a plurality of
second holes 220b aligned with corresponding first holes 220a in the substrate 210. The
first and second holes 220a and 220b form through holes 220 with a first dimension D, at
the first surface 216 of the dielectric layer 212 and a second dimension Ds at the adhesive
layer 224. In the illustrated embodiment, the first dimension Dy is approximately equal to
the second dimension Ds; however, in other embodiments, the first and second dimensions
D, and Djs can be different. In additional embodiments, the substrate 210 may further

include a conductive layer on the dielectric layer 212,
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[00371 Figures 2A and 2B illustrate stages in another
enbodi nrent of a nethod for manufacturing
m croel ectroni c devices. For exanple, Figure 2Ais a
schemati c side cross- sectional view of a substrate
210 and an adhesive |l ayer 224 on the substrate 210.
The illustrated substrate 2 10 is generally simlar
to the substrate | 10 descri bed above with reference
to Figure 1A, For exanple, the substrate 210 incl udes
a first dielectric layer 212, a first surface 216, a
[00538t ond Elgwﬁé’@elszﬁehfzﬁrm@é§ld@@rtt8ﬁ§eqtlpn@tv1%¢f@@ecrczei@:troawdlewce
r i S ol 0g_.ext endi n et wee the
os Bl 20 ] Ragohds” palE FBUBFRARELEOR, 1P 8 IRENick™ mhe
mli:ﬂobllﬂStt*drﬁct eldvnea‘r‘mdmabmoo oyeneeily sﬁl’ﬁﬂatsmbbﬁlé rmaiceektOonic device
es not |nclude a conductive layer, and the first

aSS&lﬂéiYeéP? iGesqribgd raboye Wikt refgisace tq diigwpesc 4 PelF- nedftosr pgmple, the
111L§Hhtte@bis§‘err§ﬂ‘)b§bﬁ 3ha5dds W‘g!e UOlBstrabd? Qll_(t? 2,{ Bfu?eﬁ%g df 'm'ltg fale@! Fies 130

manuf actured by UBE I ndustries, a an;
carkagbpnhe mbstidte 200, uxgd abedibtribaotonesteicaukd §onawhaﬂ thb Isuﬂasfrm@mlo In

ot 50%%@58%%@% S e ro RN b%ﬂfeﬁegsﬁre atached 0

theCRyAr&i8!21G0via thé-tadhestfe 1-58&)’%4 JapaBsveRNthe Qtifi®fated redistribution
dielectric materi al s. 381 The adhesive layer 224 is

strypabere tipchifisd a ptpralie 0§ @u@n@h@dr*a&:@%i@trmaﬁr heuplegiibsorrespending
tennjlln%lsf F%’;lt A élt g (é ure{f%ﬁ_ P go S%CES: ?%6: %oe 2&' Q! E'Eﬁng‘& n% gon(%ctlve traces

Si ngu €s ay

24de'ﬂm§hﬂﬁﬁﬁmt@1dhbtﬁ/e&w&6§ IL’AHE iaclddd 9 ﬁ&.@ﬁ@’fcﬁc@xfe la§dreno disposed in
constructing the first holes 22Qa in the substrate

thephgdes 329 @iguietAd é%on ﬁ%ﬁﬁaﬁéﬁaﬁ%l@ ag?éhe PhsfraiGE] %mdsa gecond
colfutfid 1b§éf‘ @b fo ﬁgﬂq}hehﬁl]s?ccbgggtgp/e%fe elillustrate fgntacts 146

correspon |ng rst I'n t Substrate
carTheeconflignist! tcarmtels'e ebntdwhio:loeple@;{@g amiderﬂﬁﬂb) droliaertda obinghvidual

2 i mension D4 a
withthefds 2B prdled miior BRI PRsE s S rbih 10 Jult ngludes an
en@me a0 ehdasiak tH@dadbesidvBe bARKRle 1244 HeNndibRual dies 130. In

| ustrated enmbodi nent, the first dinension D4 is

Oﬂlﬁbﬁﬂb()dlmamt@ tk}e @@@aﬂulqm@%(} m@y selcore the hasksidsm I%andfor the entire

endy P s P o SRR B e P Bl by AR GRgp con be

cute i oghguine sa  plbalisulst matedudl Ornfﬁﬂ()élécbl"bhlhe HevitddC Pom e(id@ntified
conductive | ayer on the dielectric |ayer 212. -it

ind)\ Ay 2P 2B is a schematic side cross-sectional

vi ew of _a mcroel ectroni c device
[0040] Figures 3A and 3B illustrate stages in another embodiment of a method for

manufacturing microelectronic devices. For example, Figure 3A is a schematic side cross-
sectional view of a substrate 310 and an adhesive layer 224 on the substrate 310. The
illustrated substrate 310 is a preformed multi-layer substrate and includes a dielectric
material 312 and a plurality of conductive traces 344 electrically isolated from each other.
The substrate 310 and the adhesive layer 224 further include a plurality of through holes
220 positioned such that each hole 220 exposes a corresponding conductive trace 344. In

several embodiments, the adhesive layer 224 may be a pre-preg material.
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assenbly 200 in accordance w th anot her enbodi nent of

the invention. The mcroelectronic device assenbly

200 is generally simlar to the m croel ectroni c device

assenbly 100 descri bed above with reference to Figures

I B-1E. For exanple, the illustrated assenbly 200

i ncl udes the substrate 210, a plurality of singul ated

dies 130 carried by the substrate 210, and a

redi stribution structure forned at the substrate 210.

In the_jllustrated assenbly 200, however, the active
[041hes 1Bubst R e shematiableressaeqtisapadew of a mimsoclectronic device

. r - . 'V .

SR D0 Ty Sl AR ACNEE bt Bod AR o hE i MREG The usraea
asgeinbhaB0d 15 geherebn dindtar ve ther @sansblR 200 dkecibed aladvieywith reference to

PGP | £9° Ebi ReCesagy FPredog BorvBuinalhg: plusliy of

singARAGdsVIBOlch @R By tiddhbstldie3 100 Ghd/d AURLituRBC Ul e formed at the
traces 244 include a first conductive |ayer 240

subjittgisosd The illusorathd redistdb@ionFitggtuee Mtjudend puralitienf conductive

T TR E O R

asdoaped ZohductiMaetradel BIHr aneueNthaGhividd c&ROctBR traces 344 are
configured to receive electrical couplers (e.g., )

clegtsicaldy conmeried wath qomrespondingdernmingls J3@aalthe dies d3kh ot itlustrated
Then dggs d: i | i c-devi.ce a | v, <20

oot Sk CnIAE S BRLARD. e a1 CATPl et Bt o

cot@poedidg tirelubidakiraies 844 34 oflictdaeici laghr 350 ¢ag., sblés Q) formed
I ot her odi nents, the encapsul ant 260 may not .

Oﬂc@%é}&{%@ 10k o gbe amﬁw?@ﬁa?,of?“etaﬁ%e“&w e Tnast irghide the

elefrichN@upPle®St52/biktShthGORRE-bds in?dY eldchfealll €608 BELhRchve traces
devi ce assgnbiy 200 can be cut to singulate a

344 Fugearespopdisg eixfedtial cehwadts. mi cr oel ect roni ¢ devi ces 202
(identified individually as 202a-b). [00401 Fi gures

[0B2] and BBm fhefstegaing, $tvdalids dppreancilhbnt patifidiembodinefitsaof the

es. For

! ey RS B RS LB 557 T

mcRErEdati OMathay b Wagé \@th%ﬁ‘tb&t\/[ﬁh% AP 1RNYirRAMnAdBERI M8he invention.
| ayer 224 on the substrate 310. The "illustrated

Fog ghanplas magy ©f jtke glepresfsopfree: pmbedimenly em bulsembaké weittd other

[ s.a di.electrjc. terdal 312 and luralit f
enbBFAES 2 U BLE L TRREH By AR uf Phihncbofimnc
Acodriiigly, theheveatibs tsmat Bmadde gt dsivg t sndée claaygr 224

further include a plurality of through holes 220

positioned such that each hole 220 exposes a
correspondi ng conductive trace 344. In
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several enbodi ments, the adhesive |ayer 224 may be a
pre-preg material. -12 [0041] Figure 3B is a schematic
side cross-sectional view of a mcroel ectronic device
assenbly 300 in accordance wi th anot her enbodi nent of
the invention. The illustrated assenbly 300 is
generally simlar to the assenbly 200 descri bed above
with reference to Figure 2B. For exanple, the
assenbly 300 includes the substrate 310, a plurality
of singulated dies 130 carried by the substrate 3 10,
and a redistribution struekdMSforned at the
substrate 310. The illustrated redistribution
structure includes a plurality of conductive I|inks
/v daitpr med in correspondi ng holes 220 (Figure 3A) and
electrically coupled to the associated conductive
traces 344. As such, the individual conductive traces

344 are, elegtri.cal cted r.es
1K1k o mi n a] s 1 etho tjcny Iaréus lg@gal.;\# raﬁyl (ﬁr&lflgggaatromgdewces the

megisiedpyisid@0 further includes a plurality of
el ectri cal couplers 152 formed on_ correspondi ng
conductPEdinggcwistmuuhaying diglegtris davier and wl@rahgsscf through holes

(e.g., soldey H?%K ”EQI on the substrate 310. In
ot her enbodlﬁg ha ﬁ éssenbly 300 may not include

t he el=®wthihgal ploaiipyl & mictd2ectionic diet ethe wubaralrowith an active

corr espondi rifcelt BienGHRAHL SEpoEc o uMsH o bt and with o
foregoi ng, 'ﬂlux’ﬂhdﬁ'of h&nAR 66 tR LevE Bat o8 %Qhéﬂvﬁlual dies aligned
enbodi nent s of i nventi on have been descri bed

herei n for puitlpesespastling thieugh heleoim, th@mbsttratatwlwemn thgglies are

Spirit ana SUsgRoR HRe bk ik CRER LIS lfy n e

of the el enBbgragf one enbodi ment can be conbined with
other enbodinments in addition to or in lieu of the
el ements of the other enbodi ments. Accordingly, the

i nventipn isp L] e : .

e 20 S S S e R BFRTA s
sunfrea Ubeaiag Uthe niiesaaml ar @kbordy safacai @pogtee dier st Gudane] Gerein the
indtnlfqlc?ual dies further comprise a back side opposite the active side and a plurality of ends

extending between the active side and the back side, and wherein the method further

comprises:
curing the substrate after attaching the dies to the substrate;
depositing conductive material into the through holes and onto at least a
portion of the second surface of the substrate to form a redistribution
structure; and |
placing an encapsulant between adjacent dies to encase at least a portion of
the ends of the dies.
[¢3] 3. The method of claim | wherein providing the substrate comprises

forming the through holes in a partially cured substrate.
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nmet hod conprising: providing a substrate having a

dielectric layer and a plurality of through hol es

arranged in arrays; and attaching a plurality of

m croel ectronic dies to the substrate with an active

side of the individual dies facing toward the

substrate and with a plurality of termnals on the

active side of the individual dies aligned wth

correspondi ng through holes in the substrate, wherein

the dies are_ attached to the substrate after formng
[t he thrdugh Hea astheg ¢fihdainmg jpwhsreipeproyiding the sphgrate comprises

i+ ' substrate further
fmggﬁ%@l@ tRbug I8 1{1 a‘?@(ﬁ{)tf%g%g%}%l..

rises a rs acing the dies and a
second surface opposite the first surface, wherein the

i ndi vi dual dies further .co I se a back side opposite
[k he active ST%%?QHﬁiﬁﬁﬂ?ﬁkgRF?ﬁmbf ends extending

bet weenht Reysaalei iiehc coBpARd a LhR1LAFEKIapdr 48 thENE YR 15ER and

the nethod further conprises: curing the substrate

af t er aprewidhigribe sthstrele esmpuses hemeving o phradity dé fos sectings of the

conductive material ,into the t.hrough hol es and onto at.
| east a por‘ic’lngtﬁCtlgF pysg ‘%@é&ngr% lff%gﬁsea cfr?lﬂ%"mg & Puficy of
substrate t oset@idngedtidre Bf S diBMEkiOMayes With Gl 46 &id @BEbss different
pl aci ng an encapsul ant between adj acent dies to encase

at | east a pditiheArdProcese ends of the dies. |e3l 3.

The nethod of claim| wherein providing the substrate

conprises formng the through holes in a partially
scur ed stbst rHteemethddlofl cbdlin Uwhekbia: met hod of claim |

wher ei n, prqvi di the substrate conprises  fqrmng the
t hr oughthﬁawﬁégéﬁe Eg@eﬁ PRIy AT laver €8 thesliclgeeiC layer; and
met hod gbvial@ith bupdhBE @bMprises removing a plurality of first sections of the

conductive layer with an etching process and removing a plurality of

second sections of the dielectric layer with a different process.
[¢7] 7. The method of claim 1 wherein attaching the microelectronic dies to
the substrate comprises coupling singulated dies to the substrate without an adhesive

positioned between the substrate and the dies.

[c8] 8. The method of claim 1, further comprising curing the substrate after

attaching the dies to the substrate.

[c9] 9. The method of claim | wherein providing the substrate comprises

laser drilling the through holes in the substrate.

[¢10] 10.  The method of claim 1 wherein providing the substrate comprises

punching the substrate to construct the through holes.
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the substrate further conprises a conductive |ayer on

the dielectric layer; and providing the substrate

conprises renoving a plurality of first sections of

the conductive layer with a first process and

renoving a plurality of second sections of the

dielectric layer with a second process different than

the first process. [c6]l 6. The nmethod of claim!]l

wherein: the substrate further conprises a conductive

| ayer on the _dielectric |ayer; and providing the
18yupst ratl cohfr ingdho r@ﬁd#@ﬁg]a'@ﬁbﬂaFPﬁyﬂﬁﬂgfph%mg conductive
ma& el inans h&fes {ol6rm & POEYGE |68 1;]!.)@}/ %er?‘ﬁé r%r}hg H%Montge substrate

process and renmoving a plura nd secti

of the dielectric layer with a dlfferent process. Ie7

7. The th of wher ei n t.achi ng the .
134 cr oel gt r gﬂ]*’c‘nﬁfﬁ%‘g {nﬂam’t ﬁé"@%&‘l"é’t‘ vidygtstigsdlagher comprise a
badkO4id bpp@sitd R H&tﬁe%ﬂie‘-ﬂn@% ptlﬂ'aﬁt?%f %h@éxf&ﬁﬁ)g‘ﬂe{\%mtheaﬁtwe side

adhesive positioned between tfhe substrate and t
andjthedack i, agd wirereintbe method furticaemprises:ur t her
conprisin

t bstrate aft t achi
i o0 1 o PRl ot P rowes) W8Sl s e S B o fffrrbution

wher ei n pr owhdttd@ tilEugHPsh I BluealitPNPF | @A8uctiv@SBhes  electrically
drilling the through holes in the substrate. [CIQ 10.

The net hod dPnegekidrip porfgsaprding tsromplgion dhe dies; subst r at e

;3 g :rg L 'g ﬁ;ﬂ Eco? % é‘ﬁ" Ql?éfg& J_%rﬂ %_?ﬁ%g§ taﬁﬁ&eglt td?esct? Q:lc’igasg Gl etapt <t portion of

conpri si ng phaeidegfdenidkscti ve naterial in the holes
to forma redistribution |ayer after attaching the
dies to the substrate. [el2l 12. The nethod of claim
(@13 Wher ejan t hgeinighod Studlimdi ﬁ%h@%&nﬂ%fsn%?np_“ se a back
si de opposite the active side and a pldrality of ends
ext endi Meringanvsibesivaleyaonithesubstohee; aadd t he back si de

e s I L R BB

redi stri butiadResive layer are aligned with corresponding holes in the substrate.

feld] 14. The method of claim | wherein providing the substrate comprises
constructing the through holes in the substrate such that the individual holes have a

dimension less than a dimension of the individual terminals.

[e15] 15. A method for manufacturing a plurality of microelectronic devices, the
method comprising:
providing a plurality of singulated microelectronic dies and a substrate with a
plurality of holes arranged in arrays, the individual dies including an
active side and a plurality of terminals at the active side;
coupling the active sides of the singulated dies to the substrate such that the

terminals are aligned with corresponding holes; and

-16-




structure including a plurality of conductive lines
electrically connected to corresponding termnals on

the dies; and placing an encapsul ant between adj acent

dies to encase at least a portion of the ends of the
dies. Jcl3J 13. The nethod of claim1, further

conprising: placing an adhesive |ayer on the

substrate; and formng a plurality of holes in the
adhesi ve layer such that the holes in the adhesive

| ayer are aligned with corresponding holes in the

subst r aoEning|gyedisiribyiion yRctyre ah g SégSt'@Ff‘a the edigibpiépmstructure

provi di ng t hst.r : j ' t .
e ouoh ot AR BAEHBUCTROSES o EOREH bl Dhcsponding
i ndi vi dual heinésalhean ¢healiesdi mensi on | ess than a

di nensi on of the individual termnals. [el5 15. A

nmet hod for manufacturing a plurality of

[e1dft Cr 0€l RLT T OfeCmBBYA 6€8lairh NS WL S nfiQI ! Bdi%bution structure
providing a plurality of singulated m croelectronic

corgprasss deppsuing alsondustive layertinghe tpllasr al ity of hol es
arranged in arrays, the individual dies including an
active side and a plurality of termnals at the active

gi de; coupl img hdBodstdiaig 1SiwieseiRf the singul ated dies
to the substrate such that the termnals are aligned
with cdhe sulsénti fugherotameprisgng firgtesutfoemfasimgathe dies and a second

redi stributi t U ubstrate, the

redi stri but isgﬁa%torrpt&}g%{ért}e?e ﬁlltsﬁ%ﬂl;lﬁaagﬁgéa plurality of

cont actfsrmihg ahe raidtliyutioawpetrd congpiseepladngian@nductive layer in
term nals on the dies. LdGI 16. The, met hod of cl|aim 15
wher ei n forﬁb%&okﬁénaéWﬂéﬁF#@ﬁi?dﬁ“§WrﬁE@@ﬁﬁaﬁﬁ surface of the
conpri ses depesistd Ng a conductive layer in the holes.
[c17] 17. The nmethod of claim 15 wherein: the

substrate further conprises a first surface facing the

[clsﬁjl es an]%. a %OTTI?(QhOd of claim 15 wherein providing the substrate with the holes

comprises forming the holes in the substrate before coupling the dies to the substrate.

{e19] 19.  The method of claim 15 wherein coupling the dies to the substrate

comprises attaching the dies to a partially cured substrate.

[€20] 20. The method of claim 15 wherein:
the individual dies further comprise a back side opposite the active side and a
plurality of ends extending between the active side and the back side;
and
coupling the dies to the substrate comprises attaching the dies to the substrate
such that adjacent dies are spaced apart by a gap and at least a portion

of the ends of the individual dies are exposed.
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surface opposite the first surface; and form ng the
redi stribution structure conprises plating a
conductive layer in the holes and onto at |east a
portion of the second surface of the substrate. [Cl181
18. The nethod of claim 15 wherein providing the
substrate with the holes conprises form ng the hol es
in the substrate before coupling the dies to the
substrate. [C191 19. The nethod of claim 15 wherein
coupling the dies to the substrate ri ses

[©24t t achi ]g t v itk fopmanyfagiening 4 E)u@MFYe‘gp naigrosieeigendc devices, the

éﬁ%?@ Ihe method of claim15 wherein: the
m n |vP§haP dies further conprise a back side opposite

t he act attaghigg cbeplaralityaof pinpwlated tnyicoklcetnaltic eidsendi pgtially cured

bet ween t he tive s de and t i de;. .and .
coupl i ng thesug§tg§e My taﬂécgﬂ%§‘g? 8? edBﬁ‘ﬁM“%%@‘e%?aP%HPY@rd the

the dies to §B&rsdRRL pakigIly SHel shbalaflagent, hﬂhlﬁ? Althrough

spaced apart by a gap and at | east a portion
ends of the dpadings.disaindiidsl félﬁ@mebupim@cpluraﬁ@ c[fct@‘rrimaZslahgned

A net hod for nufactg qﬁ ﬁ urallty of
m croel ect r ofil 12 TIOR8 BRARES” conpri si ng:

at t achi aiging i dubatdid yie@ bt sohiguhadingl s nieelaggt r oni c
dies to a partially cured substrate with an active

si de of anﬁtéuqtlﬁa| Q/lr%ﬂlﬁrlb'&i(@s SEHRITA ALt BRafudsttaie the redistribution
substrate, tB?er i‘i‘lk]@h’l’% acﬂ'iﬁﬁﬁtg &Qﬁh&d”c‘n@e ﬂﬁééqué;l?ct Iaélg coupled

plurality of th roug ndr vi

i ncl udi ng a tplomnepbtdingfer@aivionathesdied.i gned w th
correspondi ng through apertures; curing the substrate
after attaching the singulated dies; and constructing

28 I edi sty i buteORembd el At wﬁé}%nséﬁgt?ﬂlﬁ%“ﬂ% dl%?%) he substrate
redi stribution structure including a pl

compiritts coupliag Itherbes telasubstiatedial ipng poafpined apertures.

[¢23] 23. The method of claim 21 wherein attaching the dies to the substrate

comprises coupling the dies to a pre-preg material.

[e24] 24. The method of claim 21 wherein attaching the singulated dies to the
partially cured substrate comprises coupling the dies to the substrate without an adhesive

positioned between the dies and the substrate.

[c25] 25, The method of claim 21 wherein constructing the redistribution

structure comprises depositing a conductive material into the apertures.
[¢26] 26. A method for manufacturing a microelectronic device, the method

comprising;

providing a substrate having a dielectric layer; and
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to corresponding termnals on the dies. [c221 22. The
nmet hod of claim 21 wherein attaching the dies to the
substrate conprises coupling the dies to a substrate
havi ng prefornmed apertures. je23] 23. The nethod of
claim 21 wherein attaching the dies to the substrate
conprises coupling the dies to a pre-preg materi al .
[c24] 24. The nethod of claim 21 wherein attaching the
singulated dies to the partially cured substrate
conprises coupling the dies to the substrate wthout )
an adh egﬁ””\'?@g adﬁ‘é‘iag‘fydil% deropsh hpdesrin theesubstease Wit therwles arranged in
substrate. [£29d dRresdddQindethotLE &f AL Midds er s :
constructing t?a?e r elg:lsli—t r fr%ﬁt(?on agst ructure S(:%hprrﬁlggbglecmmc
deposi ti ng acopgrderds.i ve material into the apertures.
[c261 26. A nethod for manufacturing a mcroelectronic
device, the nethod conprising: providing a substrate
(zfavi ng zy di ehicCinkingd l@%pinm BNdhé@mMoRing e WbRL iid YheOfubstrate
through holes in the substrate with the holes arrange
conprises conpiryciensy the bplenii anpriiadlyanredypsbspfatet er m nal s on
m croel ectronic conmponents. fc271 27. The met hod of
claim 26 wherein formng the holes in the substrate
[c2ONPr i SES COTHL ieGb R cldie J80lhvB&einnfornP@rthé abley if Weedibstrate
substrate. [c28] 28. The nethod of claim 26 wherein
COMBRiSES RENsttHetingdhe Bolphintage-pragsnateiad  conpri ses
constructing the holes in a pre-preg material. [c291
29. The nethod of claim 26 wherein form ng the hol es
291N t he ZubstTiat eethodwprelatia26atvhéreimsiorraing thd hbias &1 the substrate
dri.lling or gﬁﬂcm aﬁ t he sublsqtrate. [601 M A
COPRTER 1 F BRC A 18556 AITRIRE PHRTCh RO D npr i si ng: a
substrate including a plurality of holes arranged in
arrays; and a plurality of singulated m croelectronic
(30 es atilachedplumlithel misbslacaveic deviecs, comprisirgual  di es
Iand udi ans%bglnatg ﬁltclu\é%gsal p Erarit?/%lf ﬂgleg gr\pgqrggd ¥nhaerra§/sl;'|; %?13 rate,

a plurality of singulated microclectronic dies attached to the substrate, the
individual dies including an active side facing toward the substrate, a
plurality of terminals disposed on the active side and aligned with
corresponding holes, a back side opposite the active side, and a
plurality of ends extending between the active side and the back side,

wherein at least a portion of the individual ends are exposed.

[e31] 31 The microelectronic devices of claim 30 wherein the substrate

comprises a partially cured substrate.

[e32] 32. The microelectronic devices of claim 30 wherein the substrate

comprises a preformed substrate having a plurality of through holes.
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plurality of term nals disposed on the active side and
aligned with correspondi ng holes, a back side
opposite the active side, and a plurality of ends
ext endi ng between the active side and the back side,
wherein at |east a portion of the individual ends are
exposed. [c3l] 31. The mcroel ectronic devices of
claim 30 wherein the substrate conprises a partially
cured substrate. [621 32. The microel ectronic devi ces
of claim30 wherein the substrate conprises
[38r ef or mt sublt maicwclkatome deviseuradl claym 030t ﬁrrtk@grpomprlsmg a
\
redgﬁglﬁ%og 311%?&1963% et?e’g?:ué)-r%gtf g’fh% ée%gtﬁkﬁ}t 89@ rﬁctgt% 1hglﬁ3ﬁng a plurality of
costhetsl elecirieal bt coupled sudisteratndingttéreninaddi st ri buti on
structure including a plurality of contacts
el ectrically coupled to corresponding termnals. 1641
(3@4.  Thesn crpgl eGEIeRESRE VSR Es odcf Elafth nﬁfof urfhdf t%&'{pmsmg a
conprising a conductive material in the
cogBictiftheaigiiglrindiedwliasoni ¢ devi ces of clai m 30 wher ei n:
the substrate conprises a dielectric substrate; and
the m croel ectronic devices further conprise an
(3gdhesi ves. | ayFHe hRReRldci6nit Bevicddio®slal® 30 Mgl ectric
substrate. [661 36. The m croel ectronic devices of
cl ai m 3be wHstrak sompesas adlislscrinsubatiae andre attached to
the SUBRL IAESCIL AR Lo Al AINRS A RS LA LANRH N8I hing the
m cr oel ect r afiesctodevdiclesriofutstratem 30 wherein the
substrate conprises a pre-preg naterial. [681 38. A
plurality of mcroelectronic devices, conprising: a
[c3e?art' al 3¢y Cuﬂ%qﬂﬁ'@écfreﬁig e{‘z‘ﬁésugf aw:&&l et tHE 19[11 idual dies
hrough hol es; and a plura m cF oel ectronic Qi e
areaattaabewed) the mb&trfgﬂubmthpaﬁ &) atilhmmemmbsxnoderhlbetd\reels the dies and the

substrate.

{37] 37. The microelectronic devices of claim 30 wherein the substrate

comprises a pre-preg material.

[¢38] 38. A plurality of microelectronic devices, comprising:
a partially cured substrate including a plurality of through holes; and
a plurality of microelectronic dies attached to the substrate, the individual dies
including an active side facing toward the substrate, a plurality of
terminals disposed on the active side and aligned with corresponding

holes, and an integrated circuit operably coupled to the terminals.

[€39] 39. The microelectronic devices of claim 38 wherein the partially cured

substrate comprises a pre-preg material,
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including an active side facing toward the substrate,

a plurality of termnals disposed on the active side

and aligned with corresponding holes, and an

integrated circuit operably coupled to the term nals.

1691 39. The m croel ectronic devices of claim 38

wherein the partially cured substrate conprises a

pre-preg material. -20 [c40] 40. The mcroel ectronic

devi ces of claim38 wherein the partially cured

substrate copprises a partially cured dielectric |ayer
4% a c%(hduc §/BIqrogleqtrogis qeyiees gf glawe 138; whargip dhe pprgiaily cured

T y _ L davi . i
fbyeTB S SF YIRS BULER BUoE LA B AIRELeLSr on
diadgsproslaye. t he active side and a plurality of ends

ext endi ng between the active side and the back side;

and at least a portion of the ends and at |east a

1eafBOr ti onapf  the hredel@ird§s davites F¥RAT8H wikfeftidl 42. The
m croel ectroni c devices of claim38 wherein the

parti al thy individepl déagtiarthescempuises bask sidg opnésite tis astive side and a
havi ng prefo t hr ough .hol.es, Jed431 43. Th -
ni croel ectr r%ﬁ%ﬁge({/ﬁeg éés}e}g'? ndérllgatf%w y) t\%ﬁ éiFté‘ienSIqe%aé’d the back side;
i ndi vidual dinds are attached to the partially cured
substrate w t hout an adhesjve positioned between the

di es and le# aspasten &F éhe prdsgndsyt legst ) portien 6E theoback sides are

devi ce, cong&?:%@g: a preforned substrate having a
plurality of rough holes arranged in an array; and
a mcroel ectroni c conponent attached to the substrate,
the m croel ectronic ent i clud%gg a side fac

conmpo .1 Ng
Y owar d Tho SUBSTRERGCCHANC ARG AT Py 38rvitcaspitpeapattially cured
subitraRReRPri als0Bst Rt ARV ARG rabintia Aot Role®r r espondi ng

Jed3] 43. The microelectronic devices of claim 38 wherein the individual dies
are attached to the partially cured substrate without an adhesive positioned between the

dies and the substrate.

[edd] 44, A microelectronic device, comprising:
a preformed substrate having a plurality of through holes arranged in an array;
and
a microelectronic component attached to the substrate, the microelectronic
component including a side facing toward the substrate and a plurality
of terminals disposed on the side and aligned with corresponding

holes.

[¢d5] 45.  The microelectronic device of claim 44 wherein the preformed

substrate comprises a partially cured material.

-21-



hol es. [c45] 45. The mcroel ectronic device of claim
44 wherein the preformed substrate conprises a
partially cured material. _21 [c461 46. The
m croel ectroni c device of claim44, further conprising
a redistribution structure at the substrate, the
redi stribution structure including a plurality of
contacts electrically coupled to correspondi ng
term nals. fc471 47. The mcroel ectronic device of
clai m44 wherein the mcroel ectronic conponent is
ledeit t achetPt o Tife maigiosicrtaenic wiavirsurf atlaigdHési fugther comprising a
req@%ﬁbﬁtfcﬁ%ﬂclﬁﬁ; %ﬁ?@{‘sol.g):gigaé:? ﬁgg}%@%@%@g Qg@aﬁreﬁ}faﬁ%ﬁgg $lurality of
conthas electricallyeooplep anentespadingitaednas. m cr oel ectroni c di e
and the side conprises an active side; the
m croel ectroni ¢ conponent further conprises a back
(il d€ 0pPOSi UEnd ARrod&hbdR RYAE ANhiR 2 H/'hajelbt n' the %1C§)@%§tromc
ext endi ng between the active side and
compeneat i$ edtathed foothei subsipdte twichcande adhesiex gosigidned b2@veen the

component and the substrate.

[c48] 48, The microelectronic device of claim 44 wherein:
the component comprises a microelectronic die and the side comprises an
active side;
the microelectronic component further comprises a back side opposite the
active side and a plurality of ends extending between the active side
and the back side; and

at least a portion of the ends are exposed.
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