STACKED 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 stacked

m croel ectroni c devices and nethods for manufacturing

m croel ectroni c devi ces. BACKGROUND [ 0002]

M croel ectroni c devices generally have a die (i.e., a

chip) that includes integrated circuitry having a

hi gh density of very small conmponents. In a typical

process, a large nunber of dies are manufactured on a

single wafer using many different processes that nay

be repea j . ' .b%'

dopi ng, %ﬁ%?%?mg@%@ﬁ@@%e'én@\élgrlESvAaﬁﬂsfr\@zgpos|ﬁcl)%n,

pl asma vapor MPBEFAGTLHINGMIGROEEECHRANKF PEVISES

etching, etc.). The dies typically include an array

of very small bond-pads electrically coupled to the

I nt egr ated circuitry. The bond-pads are the external

elEENICAL FIEWAt act s  on the die through which the

supply voltage, signals, etc., are transmtted to and

f 00Tt he Thet popsanteitivaritive Us trelated Toh stadkesls mdareelédrenic devices and

S ] 5 si ngul at ed) by

d&gﬁ’%géﬁ?ﬁa&aﬁg&e@@n@m[ﬁ%c r%'?"%% i%g the individual

dies. After the dies have been singul ated, they are

t?ﬁ?%ﬁBWND' packaged” to couple the bond-pads to a

| arger array of electrical termnals that can be nore

el§02]ly cdVdiploeldctranict Wevivasr gensallyobae sugipl (ke.l ianebip) that includes

ShRlted &iRGry navich 4 hgHadndi 3P P BmeAered dinvd

diln%Bca% %e I'ﬁaczé\g'gged @y e? égt r?ec%\%r?y co p_?ng 'tnh&{et%lié}'lﬂl process, &

bigrag-paher pndies #re 'ﬂ?"é{chﬁ"%ﬁ P%@é'”@f‘? wifereusingamanysiifiesent grocesses

OfhBE alyy Be Septfatel &t Wbfidial sth@dsN{dl@t! Smplaitilg! BEfIng, photolithography,

encapsul ating the di to\Prot ct J.t frome wrpnrrentﬁl

F T Vo grepositin plesla YERpY fleRgplipr Piings plapasizing, stching, eto.)

eThecties diically amvtidp hars e off vepastnpll bbmd-patis clpgifidatiptbupled to the

tin%gg?ébdéil‘aﬁi . Thé b&%cﬁ[%&d%'a?@{h:ﬁ%xteﬁ%?&g&hgé#c rﬂacﬁ? B 8% die through

on dn 1 nterposer substrate that has an array of o

behich hacyppiFrveliage signals, gleh eredtansaitied t andiisam thedategrated circuitry.

CEHYV @B bR Rbn BASARABE Fof SHeOR B! (U] SndfiRYdd§ By Hing the wafer and

i ncl udi E_g an, lnterg,oser substrate 20 and a .

MECFIAEB e AV direding  AfferaERalpstave heeh Apayipigd.dhey are typically

s'phaiagad eto [cbOf@ a3 B&id-1400 A0 &/ 151905 27D Cofifet}ricBlLBfMiNSls that can be

2 The., m [ ie 40 h . [ )

Wl%?rﬁ egglyggﬁélgg %Stg{e ggngo:;% Pg‘lﬁ‘%" stuﬁ%ly El?c’eéspse:g%%l ﬁn%%?gn%ugrg&n%qlnes.
[0003] An individual die can be packaged by electrically coupling the bond-pads on
the die io arrays of pins, ball-pads, or ofher types of electrical terminals, and then
encapsulating the die to protect it from environmental factors {e.g., moisture, particulates,
static electricity, and physical impact). In one application, the bond-pads are electrically
connected to contacts on an interposer substrate that has an array of bailfpads. Figure 1A
schematically illustrates a conventional packaged microelectronic device 10 including an

interposer substrate 20 and a microelectronic die 40 attached to the inferposer substrate
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40 from environnental factors. 10004] El ectronic
products require packaged m croel ectronic devices to
have an extrenely high density of conponents in a
very limted space. For exanple, the space avail able
for nenory devices, processors, displays, and other

m croel ectronic conponents is quite limted in cel
phones, PDAs, portable conputers, and nmany ot her
products. As such, there is a strong drive to reduce

t b, Sﬁéfnﬂ&ﬁeléét@)ﬂlc‘?fe 46 A&y tﬁlfeh%caﬁ%ﬁlafela@vlﬂma%&ﬁb%@% BRIt&t the die
deyi.ce 10 _on a prl nted circuit board. Reducing t

st9 fogrenvirenmgnta! St r oni ¢ device 10 is diffi cuI t

CHET B SRR oSSR P Sedote Tttt o hove o
bakﬁergarly tighrdeayity cﬁrmbnmbmtd @r geaery fintieg sparkss . FoDegample, the space
t Q%IEBI?LI'& ety d \Qcésn S%%Srstr{?ﬁ) %Ena?ldt&fhe?f |croef=I%ctron%c components

m croel ectroni evi ce iven
t & auitgdivnited fre celi Rhoges. dthiAse n@'tabtﬁemmltem ad may aer products As

aa@&m Bere ksQRARhg FiaUb fedhids GRS Ar6ab) -y%d}];%rilnp%tr Erfétrﬁémetectmmc

8 g ?Okgr?ed i (ir oel {%ct ronj ¢ devijce g
188310 @1 g Rriied fratbaae feflycng be &isa + §F irgploctronic devics 10 s
nificok becdusehigh paefvinemcd Mitrodiectranis davikedt 0 generally have more bond-

Th .of .
PR P b b Oa BB 66 BBl BlSsne useo
i tnt inceese thesddnsity oft rvicR@leofrortidh devices difdwithirc a @dles doatpnit ds to stack

P{éﬁ;ﬁ;%{éehdmc{!cdg@&gﬁ)&%ggl . ?Llrs 50. One dr awback of

e sta evi ces 10a at the | arge sol der

b@dohs] 50 F@%I 1® dschemaially tl[h@trﬂé&tﬁ@%chﬁdé&eﬁfbrééi@cﬂb% device
 IREHRSEE 1Bl LtRdedl Saciaiio arserartuaE B chont device 105 in

f actguked tordlgutatien. The Ine@pekt sotated2) bt he f&stﬁherhelectromc device

[ Qg{g]coﬁﬂnlgéj{oethg n?eq'{:] gub%ﬁ!atjeﬁol Séec%ai@g%)r geg rl]'%mc S{?\{l(f? 10b by

mcCr oe roni c
t h@emqidﬁ balist50. Thre drewbank of thei stackedidevicgsf1Da-btis that the large solder

b Ak os) ?éawr&n e s;sﬂanemzoasta&fet @&W@& Eh@ o SiHRIoE & &b@ﬁa‘tes 20 use

and a second m croelectronic die 70b attached i
f Y3lugblejseace7em, therféerpeses subgigtes o2 ihicly isrenses. B‘eaf"étpf'"t of the

emieddldcirahit Yedassploaed, t 0 t he substrate 80 with.a
plurality of wire-bonds 90. The device further
i [9808ldes Figuwra isnerSdicallydiustateabnotben fackatied snicrd@lastipnizndbvice 60

WhT£eH0063 Bt thgl}glopﬁﬁv‘g‘gg Kie F e &b Gr‘ncﬂﬁigg ?xﬂfﬁ‘% mrcroelegtromc die 70a

m croel ectroni c device
t fltacheq tog subistrate i qndeassepgad mlqr@ﬁiqe@roatc die 70b attached to the first die

ProH. - ﬂ{m@fsaﬂoaééc@ﬁu aidalrbs ar @u@&tﬁ@éuy tc@@;sledot%ctﬁ& $Bodulatd 50 with a
Dty R e Yorels B TMenE s Diherdecies @566 o5 REaRsaing the dies
ttoa-igand viiecbon@s 90s Oppidembbyk of ﬂ‘&a;batﬁﬁbedl ﬁlcméﬁacﬁénlc device 60
illustrated in Figure 2 is that if one of the dies 70a-b fails a post-encapsulatlon quality
control test because it is not properly wire bonded fo the substrate 80 or for some other
reason, the packaged device 60, including the good die 70, is typically discarded. If one of
the dies 70a-b becomés inoperable and/or damaged after packaging, the entire packaged
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the dies 70a-b becones inoperable and/ or danaged after
packagi ng, the entire packaged

[ 10829- 8850- USO0Q0/ SL052290. 082] -2- 8130105 device 60
(rather than just the bad die) is generally discarded.
Accordingly, there is a need to inprove the processes
for packagi ng m croel ectroni c devices. BRI EF
DESCRI PTI ON OF THE DRAW NGS [0007] Figure 1A is a
partially schematic side cross-sectional view of a

C afeviRBta0ofRaher tAAE L@ﬂ ﬂ\frél li(;&rdctgf’)tel% %@hér@@) Siséb?%érdg eAécBrdmgly, there is a

accor.dance

pd}eﬁig‘r W%V@ﬁéwmss ¥ {9EPaqkaging WedpaeSor the
packaged mi croel ectronic device of Figure 1A stacked
orBRiBp DESGRIPEONEMI TEE MRAWINGSCT oel ect ronic  devi ce,
[0009] Figure 2 is a partially schematic side

&"8?%"3?‘32?'98@“ o Pl MRl JhR Gabotonal view of a conventiond
260 TS N deiee b agcifé?wa\ﬂfﬁ?hes@%ﬁﬁ-t < top

Pl eoeBlue gl OeheR) LABEaNThG S E50R y R of the packaged

aG@@‘P@I'&ﬁG@IQAﬂQVWeS@\@GLH'B 1Acstinidil mprios obk dehend ﬂmﬂm misreelectronic

[@kdd Figure 3B is a partially schematic side
cross-sectional view of the die and redistribution

sto0oot ur erbiref ig urp%rt%wy sdheRaid sidd GrsLSechdirafiew of another packaged
illustr nufacturing a

p|"ﬂ?f8?'e$§ﬁ’”bc? evﬁ‘? E‘r?f@?%ﬂ?‘iﬁcm%gh%%"\ﬂ @ s in accordance
PJ’IOB Figﬁl y sgi n’g?& Q@ écﬁgﬁgﬁd [19 %%J F gm;croeg%ctromc die

| C°SI Cros eCt|0na
"'lﬁ’-@l“@e? agedistabution srectiureebéfpreqlesing aatﬁ@eed/wrt hcca:rriwne with several

ehpdiifRAts Pihetif@ntidhvention. [0014] Figure 6 is a
partially schematic side cross-sectional view of an

U[Imﬂll] m Blg@:el Eﬁltsr@maﬁlamﬁwﬁéﬂ'saiﬁ% g?g)ﬁﬁ?:ééf‘sebmlgpfne@ of the die and
ctr vi ce igure 7 is a

?élc\‘l?smqn}gn %E Harh'cY "E?g’g Cross-secti onalg view of a

m[(ﬁ]“l%f' eclt'lﬁlfﬂ?é Qﬁ PPN GG Qta&é:s[c%%ak‘ﬁﬁxdw& n'laégfgctﬁﬂ%t Q%‘l’urality of

e I nventlon ure
pAYYPRAPIiRpNis ciRERR D Bceardpace Wit 80 sebedimprilof tedwentiona

h I
219&1%]:' ec%%g :5:.:[% ﬁt%%\é'lfa?X %gmg&gﬁ{ig %Egs?sggtut)nal 3|E9\IN of a microelectronic
[ 460829 88&Pd4dG50 GAR ARG 2ARJIRRA] of e inBh&6d.05

[0014] Figure 6 is a partially schematic side cross-sectional view of an upper
microelectronic device stacked on top of a lower microelectronic device.

[0015] Figure 7 is a partially schematic side cross-sectional view of a microelectronic
device in accordance with yet another smbodiment of the invention.

- [0016] Figure 8 is a partially schematic side cross-sectional view of a microelectronic
device in accordance with still another embodiment of the invention.
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DETAI LED DESCRI PTI ON A. Overvi ew Sunmary [0017] The
follow ng disclosure describes several enbodi nents of
stacked mcroelectronic devices -and nethods for
manuf acturing mcroel ectroni c devices. One aspect of
the invention is directed toward packaged

m croel ectroni c devices. An enbodi nent of one such
m croel ectroni c device can include a support menber
havi ng support nenber circuitry and a first known

gaueErATLED oEsoRIPRoNe die attached to the support
menber. The first die includes an active side, a back

side opposite the active side, a first term nal at -

t e acPvemiewiStmmamd i ntegrated circuitry electrically
coug{}ed tothe fjrst termnal. The first die al so

i 18017des dhei fallowingqidisclosyygt idgseribes ysevarab. embedigents of  stacked
aQﬁle)eleﬁth'cﬂﬁc @bvicdshand hfe&{odslf@r ﬁ\aﬂ;fﬁét@ﬁbrm%eleﬁtr&ﬁél RbGEks. One
to st . ter,m nal e t|v st.de . of the first

dlaépe n?f h‘?e ‘rg’ﬁ'ﬁtk%r Is HET‘PE)%{ t ed-l-wg:roelectronlc devices. An
mecnbodinegnt ©bone sdev moatemroalbstevm@ chn dehﬂe%ampdrt member having

KROW¥BbrO AR WEF %fr%fﬁbf%bé %nhr% Bhur? é&%ﬁ nf%oeitlgcgtoﬁlg Cc{z ﬁa@ed to the

die 1n a stacke ura ion s
ofSupprst Meakad dhe fifss dﬁaC‘FW@St&ﬁeﬂ@U@ pidet a bectbeide apgbsiie the active

aGideY 8 f‘rﬁét d&mfial bhe a%ﬁﬁe%]@e ddn@ uﬁtﬁ&ﬁég Q:W@Mtr;f 5#859:5(#1? coupled to the

S F ? nber, The second die i Seco
¢ dSttainah  Tha:irstelie plse ncludas & fest redistipiarowierecalithe gotive side of
eltrm:ﬁnst dialdny emumlamccmlea he tisemenemihf falfflh’éaéctlﬁé sﬂd@ ®f the first die

8603 g TP SRR bRl DEE0R 38 B e o secons
s k@it gede ménneklgstrenic 1 rdla:attacyect tuthe digst e inheestaeledrdnfiguration such
t %{a‘inarb%t:k %Bg of {Fﬁ set & s fQEﬁH’fF\E sﬁ{)ﬁogl'ghérﬁyeﬁr aﬂ{] 4 3ctive side of the

p ur al |ty of electrica coup I'ers a
s&geand die &ﬁegt%awmihes%qpe@rﬁ geaberhdhe secand cbamctudes a second

fu;urrmh@r at e d&ﬁeasl@eﬁ%hﬂlgnt@@’éiéw @@uﬁrb%ré‘ctrrc&ty le.f%ledt #3€the second

cond and ast rtion o u
K d‘“ﬁ%i ol HZ’P R L '”F'Ed‘?ﬁ 3 ?&9@@ sclirighion,structure
mat:the eb’metaldﬁnfcthejmonded:e mad Btécﬁmllanoup[édtemcﬂlgd termmal and the

2ot hEmBE bt o 100EP B RIlEH BB Mbfiarlerpe second
sfﬁdiﬁéihw@ Ffﬂlcalm | The dﬁmﬁ erﬂnt@u ingliide . ca¥ing chverisg thei fiest die, the

| BédoHd O, A4 ataééstysoﬁlbﬁsﬂhés@@eh miriiRr.opposi te the
active si de, and a first redistribution structure at

t [oma]act I%tﬁr@ﬁbo&]ﬁ%nﬂﬁ\ﬂlr@&e@kcﬁ@m ﬁ%:é@@éctﬁnpﬁﬁfé‘)ﬁg including an
ctive

et ot S PRl gons BRroeBRiniic,vE Shehed pd ecticaly
sc@i@ledgpdm Mrpdsmga&tmmue insa fip-chiplventiyiicdtios. dae difst Blaainciudes an

SQ&QQ @ldg' § bb§k 864 aGRRe IR 4% H8EKng 'adfﬁ'st%dtétﬁl?utlon Cidcture at the

di e such
active side. The dewce also includes a second known good microslectronic die having an

active side including a second redistribution sfructure and a back side opposite the active
side. The back side of the second die is attached to the back side of the first die such that
the second redistribution structure is facing away from the support member. The second
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the second redistribution structure is facing away

fromthe support nenber. The second

[ 10829- 8850- USO000/ SL052290 082] -4- 8190105

redi stribution structure is electrically coupled to

the interposing structure. The device can also

i ncl ude an encapsul ant at least partially _
encapsulating the first die, the second die, and at

| east a portion of the support nenber. [0019] Anot her
a%&@hb@fantéﬂﬁc’cbfb\@ %Iebf?i@allbr %O%blé@ﬁ)t tﬁg I*&ﬁ@ir&oﬁﬁkm&ﬁ f’nf)e?(gevice can

packagi n m croel ectroni ¢ devi ces. > .
Lé?? clHis AP @NFaRsHianic least Ramiallygensarsulaling. therfissirdieydael second die,

m andee leaet o pottich dfitie: duppért mepper t menber havi ng support

menber circuitry. The first die includes a first

r 001 r i bénothar aspactbﬂtre ialentibn i< dlréofed towalrd thettitbdt Ter packaging

WEB%fecterg\ﬂce@ r ﬁg Eﬁ%odlmgﬁ &%J?Iﬁ%l %f?u?%:ﬁg: ldgg %ﬁ?%’ung a first

ac cond nown
t H@own rggpd drleroglpatipnichdie o ﬁ@pmrbmbmbeeleavmmpse@ ovethber circuitry.

ditheafitet 4iBSn@UHRRY st PRI utiod Qﬁ?éﬁﬁoéiéttrﬂfa@( lfﬂghé&j%sth% support

second redi stribution structure facin

sUppBher AEvARY . Thee mehebRlvuritdtesi & CI]'Gésa second known good
el rﬁielbéltaet&irﬁtydl@ fwné lﬁt%tgdré éh f@lcrm @{%@Nééﬁ tﬁé‘@ecofﬁél’ Bid&hH the support
r enca ating a eas ion o
{ teg; o SREND Sl Atludit o e e shob st ik e away from the
[ Gog@irt MambererThe Meatbskfutther incunths ehachizsiyemiapling the eedoné die fo the
t @ﬁWHH&b&PaHd%' gﬁﬁlaﬂn%éfﬁééﬁtaépoﬂronaorfEHeclJir&Sdlé) the second die, and
ac nc

ture m conduct.or wdfe
haha ?@pﬁ'éfﬂe{f@” conponent s, individual integrat ed

[ aqk di es, and subassenbl|es )
6@ si ng W%Fglymae S?St? ’yv\ﬁfekﬂ?eé’ct@?%ho“t to include a
C oany @htasticles. . mameaxmae kladludihg} e. @a&bta@endmymafers having active

' o odi
ROk 1B Shale *piRioS T ORE TRBldbed dbc g pposembies
afeMmPpRsing tor o8 e mcrgfeptumv wgekpieceshor oorgponents, e.g., a stacked die

U Bgﬁ(aﬁé aﬂghjﬂgpééﬁ"c Hgﬁﬁof c@r‘mﬁ @h‘]ﬁ@&]f‘nénts %Lﬂ’i@ ﬁrﬁ@ﬂtioﬁkdré §&%orth in the

OV\BVGT wi | under st and

| FR}'BW'PB &?S?ﬁwm Bed j5t E'Gt"eé S6-8nlot previde §é0‘é’P%ﬂh Widersiansing of these
detnabdi:meﬁﬂs adstrdonQuRilbd Mah@ bt shod@lerPill apgastahPthbi e invention may

B TR il YRR S R TR Sy Bcoptal el oo e acdd to the
unwemt@ss aWell-knaylys struciungs bk fushetianisi fatve oot béert beown or described in

e%@ttge%ﬁj %néc@?sanlyn?(ﬁ%hrﬁp thevﬁggcﬁgjlﬁogﬁgfg ﬂﬁ}%ﬁ}badiments of the
pI“t\,{?'HlO"o W h%’? ihpusaniext E‘?f Thifs, SiRgysE ot Plued erms/mag @leorinclude plural or

UQIh@ﬁér b, \féﬁp@ctlv@lﬁf Mo?ed%é:p LARS %e'v&cﬁ’& st err@?%hmited to mean
8‘?%? %% e item exclusive fromthe othe
r

ol %{(c\uglg? frgm tl?q,\g}hgrlte%,lrérefqr@}pg 1o a list of two or more items,

then the use of "or" in such a list is to be interpreted as including (a) any single item in the

t\

list, (b)all of the items in the list, or (c)any combination of the items in the list.
Additionally, the term "comprising” is used throughout to mean including at least the
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then the use of "or" in such alist is to be
interpreted as including (a) any single itemin the
list, (b) all of the itens in the list, or (c) any
conbi nation of the itens in the list. Additionally,
the term"conprising" is used throughout to nean

i ncluding at | east the

[ 10829. 8850- USO000/ SL052200. 082] -5- 8130/05 recited
feature(s) such that any greater nunber of the sane

f %E:wdefegﬁ%ég W@ﬂ Gthat é}@raéreatfay R bé?'f fmsgrrng Sedlne AMor additional

precl ude croel oni c
Retipas: of fasiren Are Dot preciudass [ 0021] F| gur es 3A and 3B
illustrate a mcroelectronic die 300 at an

i Md.er niittireelertropic GtesdsdlutingRelitritatidroseuddies di e 300 has

been packaged in accordance with several embodinments
of[0839¢ | n¥éamrgsodd B3B8 Yipeleats iacaicroplecFpnjeidie 300 iab aa intermediate
t QRod¥lsiRg ek Bfork NBe i SO@QIQS 3B p%bl%%@ i %cbogrfléancé'vgﬁ: several

cross-secti onal view taken substant

3 PEnbedimants of; the inventien. hqre speciigally Figu /w %Npaﬁ%ﬂ d@w of the die
t @@et hhﬂ:” Figtfee3Bdis & s’i&@crbéb’-‘ééd:d@fal diBwasich\sabsthistRIly 38Rg lifk 38-3B of

T AR e R R B Sk Buf SR e PR gplggude e actve sit

d|3@23®®adaalde 1308 um,tpo&te rfesractive chidei 302, and pitagstsd errcmt@r 306 (shown
anghdistchiA eﬁﬁg dje %8(% B%’ﬂn&ln% h@ﬁ'\lo Sick [Frgée%fsgr or another type of

circultr des a urali
t slewrs H]azms'oses iptegepted ¢isuitry. pﬁﬁ%}ileaaﬂﬂ anvlygds Elrpltaﬂiltsaofrtalynlnals 308

at(e. bhﬁo@:ﬁédjﬁaﬁér@% #0h é?faytah fheGcBveIfHl ﬁﬁ%f ﬁ{ il S0FAHd Cféfectncally

SO g0 Sl Sl 10 Ao o

soanteets ol firagés sogte wolages| GROAS ,voldfésS oM didhalsOtol 1@ integrated

EWWﬁq% 8@ 51% E%bé \r/“}éf? I.Qo%d é)%{jg 98 g\o}"’f}"% oarg %@{crall;{ ﬂ)a?mall that they

t l§aynot @arﬁﬁéﬁh@ed'@lcﬂ)a@h@tﬂlfaﬂ& @’Cphl}ted oiresiii rivamissorather modules in a
P chdile®Ecifrl Itk bﬁﬁrc‘ﬂé 306 aQéo'?tﬁﬁ%fﬂgiHb&sa ?H s?r’butlon structure 310 at

c st-effective manne accor

3w’ side Bl P‘s%dtﬂﬁqﬂotﬁ reqistiute, the smeISévtom Wﬁ dopd-ppdac308 to a

slaﬂ@r%&ﬁyoﬁcohia;etsdl e 300 to redistribute the signals
fromthe bond-pads 308 to a |larger array of contacts.
[ PO22]) Th'Eher eatiigtibutigru tsirocturst B10;t for ex8hfle, tan iectaigpbes .or more

C@i@:eb{ﬁe'l am aIFfa;'hr shoWn‘jJ ﬁﬁa v 5&13 AU :3&r§kén) g8 & pluraiity

B- shown schenat
pPU?aAJrnaﬂ§/ 3 6farr@fwer1 iy helspagharrays Bé&gﬂe@lunahty loamnp,bam! contacts 316 at

abr gEmaible adelhbierpddion &fihd@E ek %B@ltra&a%% 93} &hgﬂ%naﬁctwe fines
FRIPURL L EDoDE30s 3B 1o oEoHatoN belpadcii sndapirerierslesontact
batttapBds pdifidn bbd theoraces BOB Ard1ghdwal.| ADRMTbed bft cRBFES 'couplers 320
PRId. PRRIP butBL bRAEdier balls) can be attached to the balk-pads 314. The ball-pads
314 and corresponding electrical couplers 320 provide (a} contacts for testing the die 300,
and {b) contacts for attaching and electrically coupling the die.300 to another device (e.g.,
using a flip-chip (FCIP) configuration). The peripheral contéicts 316 can be used to
electrically couple the dle 300 to another device (e.g., using a chip-on-board (COB)
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316 (only a portion of the traces 318 are shown). A
nunber of electrical couplers 320 (e.g., solder bunps
or solder balls) can be attached to the ball-pads 314.
The bal |l -pads 314 and corresponding el ectrica

coupl ers 320 provide (a) contacts for testing the die
300, and (b) contacts for attaching and electrically
coupling the die.300 to another device (e.g., using a
fI|p chip (FCIP) configuration). The periphera

r&loﬁiﬁwtﬁaé‘ ﬂﬂﬁalﬂﬁ‘%ﬁ wifd b@ﬁcﬁsc&r bfh@l g&cﬁ%%ﬁniﬁcﬁ's ptending

dle 300 to anot her device (e.g., using
( RS8yeqM (8 RerREsY. oes@e@o?ﬂéengswgwm copfactp p(ALBEPPOrt member

cqntm gwmo iattaghedi fohtha i @oal ITné Qénﬁﬁbl%ﬁ‘ c&ﬂékfﬂeS 396 cﬁh *‘sﬁéo provide

onnect or s cex
coagdt%glg?%f grPd"néSoﬁ?r geﬁg n*%'gd@o %ﬁe Stgl?J'EBBrﬁtr“a“fe 310
rreewbmdmglgmwbwetésoamaysam ballpeds t314t alareifai| eriphéial ddiacts 316 that are

ﬁb@é@(aﬁh&;@%ﬁ%‘ﬂ%&é@noq‘@'g?r%c% rQ&f gﬁbqﬁerﬁg}g 'atdls%glfor attaching

tact points for test
r @d‘ﬂsﬁ'?qtfﬁf@fw epvpling thetdig éUQS!Oa pa@te@ cigiuit dogrdp adlip-chérs in package, or

ard’tl?éﬁaﬂéf‘ca@@ﬁé W‘ééve?él“erﬁ!ﬂﬁh’n%ntso%é P&b%tl"f’dutﬁ:@@fr@&l%é $tb0can also
spaced farther art an ave nore sur
oo F R dno e Beors AL bR KeI AN g 308 AR o lesst a poron of
eltmcammmbhus ot i pédistaputibe stliceur8 840 ley. ahtradeb Bda)ci r cui t

board, a flip-chip in package, or other applications.
| motb’aéi/er aln @ersdecrenths, enbtrdinnendli tisd ballmﬂjlanrayssmamb afrénged on the

3 i NG | i S
8 S BRI R0 AU A SH) 51 i contn
t KENHYFAYeR e sSREEINg Hiee-r élénhswd Battqr@nfospﬂdwam@at@noof increasingly

( %rrﬂlller didee mra%sécnf?ca@ thd 42k lbéhtxeﬁbeofaﬁé?&ﬂﬂlpa% 3“9'trr°‘the ball-pad
bal | are arrang

nbodi ad arra
© REVRPES AT ottt S S PR BAraieR b Srd0 forgubseauent
babhemsa:n‘ rsa;alléﬂr:ﬁem@mi anchSOC&) Ebavat nbrokedOliticl Gl FRjuFOIN). One

a%gv d?Qm§ kealture lsoihgf:&ix@ﬂvg p%c%%s ']:5%(3 qvgtégmg packaging, etc.)

generation or I ncreasin
s fecdies willinpineedtie be recentigured Qﬁ@hﬁlmwwfer gérerdtiah lof giadsproduced.

3¥4r biandphe thal Hsve%%fjballaﬁdaaa)ﬁ%ﬁ éjré bétﬁg@r‘i fl‘)e%é&iﬁ?&hﬁfgﬁ@@ of dies will

the current enerati on di e

g EFIdRY UM &t b cpRCty F%e%m&aﬁhaeveewrit@n igs This feature
bbmkancdrdmgg debrebie tHeecabof grfRssingl W tiegeadwell RisSincreasing the

g‘ﬁ‘{’%guﬂﬁgé{%@seg%}é'sp”em for processing (e.g.

aging, etc.) the dies will not need to

bﬁ)d’zﬁ}?oan e?%a%@r@*ﬁfttﬁé”?ﬁg%trmﬁw st%ﬁﬁ%@?(? gh tHC’F d;g'a%o i& that the

produced. e universa
3&%“%@90@@#@%% rv'arpred letwesreihaafidiand gnd dgh;@am! snues of the die 300.

IOR@iélrrﬂ'\@ tanmgg@m féeta,gré?f%& qg% ?ﬁ%@geﬁr%gtn Bg@@toare (@@C Mhall$4his 314 in

Rl ob? B i periera coabin S e adc a8 oy bidadic. he o

| side @ad thegrighbside) of the array of bond-pads 308 that extends longitudinally alohg a
medial portion of the die 300. One advantage of this feature is that the mirrored
configuration can facilitate pin matching for FCIP packaging and stacking processes.

[1062¢-8850-US0000/5L052290.082] -7- 8/30/05



t hroughput of processed dies. [0024] Another feature
of the redistribution structure 310 on the die 300 is
that the pattern of contacts is "mrrored" between
the |l eft-hand and right-hand sides of the die 300.
Referring to Figure 3A, for exanple, the arrangenent
of contacts (e.g., ball-pads 314 in the ball-pad
array 315 and peripheral contacts 316) is the same on
either side (i.e., the left side and the right side)

ofjodd®] ar nRhetdmtRieR AMStr30Bint Mdre £3A 9@?%]?}]’(&9 é)iagkaggla of the die

Ion%|tudi nal |y alon'g a nedial portion o (
OrPVa bRz RPh §eehcompieteds e Asudasciiled: bglew (ild Feferennectp Figures 4A-8,

ccamEitigpma;babmsmgnca&\aaéIdatr@ﬂeomite perRkady BEd/6OEofil® a piurality of
packagj ng and stackin rocesses. . S ,
P F628leBEE fedi5n w8556 S F5Fs ot fhe dos i dorsempicpoplectrnic
t hevieebadiroduets.i | | ustrated in Figures 3A and 3B, the
packagi ng of the die 300 has not been conpleted. As

descri pefolmkay oMMdihddg rer !ﬂﬂrﬁﬁa&@ingi%k@@'-l\/ﬂc%@ectronic Devices and
addi t | pRAleldHrORiE DSViBes Fote® BsingdBltiEdebds 1O package

and/or configure a plurality of mcroéelectronic dies
( d0@R6] suf€iguees 46 ilfustrater stagel it he medihed 80 Mandfactutitge ai plurality of

R R U U515 DRy GIARLIBIE o ot
DéNGUEREA ol exXAMBIPOIS @ cehasmAts Sy Froesssaebienab diewseingn Seesimbly 400
St AR I S/ AP, 88900 o et
LRGSR B B HRPET HRUTPER S0P T PHERHE MEEDF DA A0 Fldssan inferposer
f subsdte) sl priptesiugrouiabomd, i diher Elingjd;t"tl&n#vﬁbe; ﬁ‘d?;caﬁ}ﬁﬂ@'ﬂie&irst dies 420.
| | . SS- L oha L. ew .0 n . .

30 RS R NG5 B o i g 404
g@duuraiity ob Bisbeantasts ¢0dasba HREaliyorf|spcandeontaets SH6 ) a second side

. o] r . .
232@%6&.&%@3&%@9_4?)4 %H%Omé‘ggp& ral ngéH%giog,r IHﬁc{"gcgE plurality of

can 1 nclude an I nterposer st e,

ciTPERR 1258 ather b o cRruciigdines betivesm e fird and/ar sapprdcontacts 405
: lagd 406 Sihd td:bﬁ&r?to)ﬂﬁﬂ%f 83&!@4@5{1& éthéﬂk%fa@ise(gpteéﬁt@ﬂﬂj ﬁﬁﬂg second side
S or er | uges: a) a, 11rst side

0% B WS Sine AT pr o2 s b ond e e 38 and 466 can be
p buargedtiy awdysFeraedriad carmetton 40 6grreshindingeniantd onitkkefirst dies 420
4 i . ' ' d i i

<08 GNPOFS BEACa n sl 20al RN B Pl Y. 1
oPhe Asparh ©F B1is epwadieent dhe padss 4Bk ahhensachird Side 108 of the support

ap@hiber 462 AR afYed Gh SndhiRy RREsHAGING S a CIHIBRPEE A Binout, In
pa@s 403%{?r ot her cog%acts not shown) at the second

s PRIE" STBRImeNtsRiich A5 ibF Eriheriment dessribepelw Wik resRact to Figure 5,
stheanay obpddscis cdf havirtihetAfratgmdnt. .

[0027] The first dies 420 can be generally similar to the die 300 described above with
respect to Figures 3A and 3B. For example, the individua! first dies 420 can include an
active side 422, a back side 424 opposite the active side 422, and integrated circuitry 426.
The individual first dies 420 can further include the redistribution structure 310 at the
active side 422 of the first dies 420. In the illustrated embodiment, the active sides 422 of
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arranged in arrays for electrical connection to
correspondi ng contacts on the first dies 420 and one
or nore dies stacked on the first dies 420, as
described in nore detail below In one aspect of this
enbodi nent, the pads 409 at the second side 408 of the
support nenber 402 are arranged in an array
corresponding to a standard JEDEC pinout. In other
enbodi nents, such as the enbodi ment descri bed bel ow

Wi B |r{dﬁ/§:ﬁ’.1§Fﬁrsttoq{esF423%§a@ac %%93 @%@??ﬁ%@&? %ﬁ&%%mber 402 in

have ot her arrangenents.
bea Gelfesurfigyrationy Yiere snemfu‘qa&y dheeb%IG@da 834 enthedfresponding conductive

Wi %dm;)sfd?fbﬁﬂ?é?@oﬁ éhoﬁhgéfftﬁ& re%i%tr@ﬂﬂbrﬁs@ructﬁ%r 31@@?@’8&5‘0%& BRd electrically
i ndi

i de
4 Uit 5 cnaspatin S ity 404 RnE G 9o ARG o g member
i moegr!atcﬁblercembminhems 48th as THeeembetiimest uscribed Yelol @Bh respect to

50009, 8 iilied D54 498 4555 L0 MG rBLEAERNS Fyo itron
t reerangérmenty diltb@ugb riboitiusimatad firstidiesal@0ibave thedbames@afimbation, in other
[ 105Ri n%?@mle@%@g%é QEQ ﬁ%g%gwg §|1?f&rentgrea1§(e§qg??ﬁ&r&edlﬁ?rent functions.

i ndi vidual first

sil@naihar grrectRf g ﬁwpfhwhﬁ@r firgirhes 420 @@netdhersecond dies described
C Gefovowitiatdspect té/brgereSmCdaﬁ |b©ahdi\)idua‘ll§'ﬂ e:skal dmiPR@sed3A 4o ensure that

aﬁ@%f g‘ﬁ SFF%EO%IPn |b§F g'fﬁl]e[)lpr%qepﬂ P <0 hgﬁ@nlgrl&g\% good dies are

atpaelcdged. and el ect.rically coupl ed to correspondi ng
first contacts 405 at the first side 404 of the  -.
sUMZ8l ¢ nBafseing nesbto Figure fBconecartsonte sesond knewrt bocssmichaelectronic

ergRd uB® Nre detadkel P& BRLGENUG t‘I‘r&te&B@ Coot & fgrhg Li'ﬁd?vnﬁral stacked
the first dies 420 can be_ attached t he. sup

meHBRTSEMBHES; o stagers whiient 0. arTrhﬁn'Q%'H‘E\‘ﬁ' SeﬁP?%Sl?@h‘Ki%éa“ also be
| Igenerbiyedimdbrfio tet die B ddsttbdipatvé Riith $éect to Figures 3A and 3B. The

C di fi .
BT BB P AT B ) s
f @nmaitgrﬂse active side dBhendantpgreted afrouithy 436e nMhedienemt dies K20 can also
f 'ﬂCﬂde%eel%d@t?rigut(cﬁ‘l%uEthfé BSI%CaQ% Eg:'n\?ess@&i’ﬁ' c':rfk?ﬁe?secgﬁéi ?Wg 430. The

respect to gure can I ndi vi dua

aRBCHoa&dﬁ%d*Sﬂrpftfae eﬁ%@ndedteﬁzﬁ% taiefe faltagiedote &bpdwkwdes 424 of
b%ﬁi@és@oﬁdlﬁé AR diek QQ@S&ir@garS 8diclRt 420 Yudhnawen aaRshivdi 89, epoxy,

o ar e RSBty L oanext Lo Flgure 4B, one
Afdhz §f ac kﬁﬁer%ﬁa&fﬁéﬁ qﬁé’%ggdn%?r%a{e 4 73h  &Fre ;io 8Fn§nff S s 420, the

dual sta subasse ] es of stac
45@00n¢hi@s| 438ican b6 gleckisalyrauritdty tiasupper nagnger B2, In the ilustrated

genBb@kit, fdrBxhRple! 5’ gbﬁgﬁtggw%%gé@ﬁﬂ bi&Her R ohhectors are

r?s ect 10 Fi gures .
ormed between the penpheral contacts 316 on the second dies 430 and corresponding

second contacts 406 on the support member 402. Accordingly, the second dies 430 are
not directly electrically coupled to the first dies 420. Although the second dies 430 are
generally similar to the first dies 420, in other embodiments the second dies 430 can have
a different configuration and/or include different features.
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i ndi vi dual second dies 430, for exanple, can include
an active side 432, a back side 434 opposite the
active side 432, and integrated circuitry 436. The
second dies 430 can also include the redistribution
structure 310 at the active side 432 of the second
di es 430. The back sides 434 of the second dies 430
can be attached to the back sides 424 of
corresponding first dies 420 using an adhesive 440

oﬁm(ﬁs aRAHREPhke 1 Fl{;lma [4@ Qﬁ(¥mca LR 460 %ﬁ?ﬁosn% onto the support

er sujitable materi a After attac

s BemBeTt02do Jese & B‘”'@B‘Wr‘)&?ﬁﬂﬁl"ﬁé o |ea§ttpaﬂia@seuﬁzgsulqtm the stacked

sequbaskettibiiss 489 Ths eh@ap@h!ﬁﬁﬁ 4600@n| e 6?6@#@0&@ tﬁé"'ﬁjpport member
su ort rmenp

chinh Pesuigois pigefer, Phposs St 61 gerveRieray ks moking, fim
typddlng,forcaoqmmualﬂe aroeessf or med bet ween t he peri pheral
contacts 316 on the second dies 430 and correspondi ng
sdO®¥d comefasting w6 tohigunaet s @opp ppriioe #H2 of the Ztacked subassemblies

AT dhévi Yo brtoli‘(% ﬁr?éfs??:gn 4k erémé\?ég far leeﬁ?%gﬁ#hl&eﬁb&e fhe electrical

electrically coupled to the tirst

t HOURleEAitd Oauﬂé%bai'mdaﬁé‘l alfbpastiyp ﬁgdegﬂ?wﬁ pfdhpe %qs;ovm@es 430. The top
f IgosttondaSQSoM@stacﬂ@d QubsysembiRedisoRAh Be trEifoRAGRIMN éjérﬁ‘ﬁ!mg process

h ff d
™ PR i rsee= T Glhs 53t Melolp Fasibcisdis iop porion 452
- @f ig13aked s{ntﬁ}a@%‘]lb!i@&ﬂé@ miay e rtrénx endugh Fag theeslsticaladouplers 320 are
eng ARSU AR il n¥ é%lsédsafpeggﬂé g%ﬁgtié?lrgng tthg%gﬁé‘ %pq%&ng OFfRE i Process

402 to f ur al
paﬁ t"PTaPP%eSWap%QHI%‘?F'ﬁ » e engapeWad 469 esske dBpdsited using a film

45ﬁbldlﬂ_@9rd%6§aaﬂéﬂ|ea{?és é%rﬂéﬁrbfbﬁe G@Etﬂéél t8Ghl&8t R0t ddBosed after the
ng .a su Ilcatlon

© HBRER s PR die Rl Thsfes Bt erct FerieBl rvaring M elgatia] couplers

mSlZd iondfie sEcomhdie$430, ayilralint & q[u’cm&?&&uplér@@fﬁ(l]e gf{eécﬂﬁerr b&IB) can be
Vi O St ac

0 Sbotill 1§ KSiSPoiiithy BadsfoRitd Mo éa hod IFipd kiR inember 402,

r @ﬁ@\ﬂ@ﬁd aggemply fehsan parcut ailohg il@espbs“etot $ieguiste at plirality of individual

C QtHRk& BicRefcPéhid f&idalihg pads 314 at the active sides
432 of the second dies 430. The top portion 452 of

t I[tmagj ackefle se&aa@sanmw tﬁl&ro@@@tr&ﬁctn dBfcdsemY ROthd6 | bata tRe first and
gr.l ndi.n 0} n I Sul cess

oeRE koD 78 20 8im B5 Bale i S el RERETET sepmertpetore being
48gsemifledt togethermc ke dadvardagss ehthiis featuddb @ thaly edud dfhtha mlcroeiectronlc

e tfé@%rrﬁé&%sﬁ*gefﬁ% rrﬁe‘fl?clds(ﬂ%sa{bga‘ti ibg{%Qn%Eo%ts %b’ I{n good dies.

partlal expose er enca | on an
a Dgfeactie ﬁfgs @ﬁn iberiieatedyprst @)scéudei:l dromptherressensblsr4p0. thfoughput of

e X7dFBdIotrohid ©1e9iE2 REY! o8N acdR@ng R Be DRcréRRA Heb &R e URL WcrBelectronic

[
devrirc]:es 480 wilt generally include only known good devices. This increases the yield of

the packaging processes described above with respect to Figures 4A-4D and reduces the
number of devices that malfunction and/or include defects.

[0033] Figure 5 is a side cross-sectional view of a microelectronic device 580
configured in accordance with another embodiment of the invention. The device 580 can
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nol di ng process that |eaves a portion of the

el ectrical couplers 320 exposed after the device is
renoved fromthe nold. After at |least partially
exposing the electrical couplers 320 on the. second
dies 430, a plurality of electrical couplers 470
(e.g., solder balls) can be attached to correspondi ng
pads 409 at the second side 408 of the support nenber
402, and the assenbly 400 can be cut along lines A-A

t oheSfoRified alify ﬁze%ﬂé ﬂbﬁéré’ilXQ;lmllaF@B iﬁb%l’iodssds@& kS fm fhe devices 480

m%lsgectronlc devi ces One feature o
géred Aheym Eh despeelds Figies -tawatth%é@wcet BR0 gary igplude several
arfdatu&ecgmﬁra]ly esmifk? Qo afhe tﬂ@ﬂdmmeb@eé 480. edA&dérdﬂ'!b'ﬁ}J NiRe reference

t OB yeefitare WHBE o Bty B AR Epbpikisn Fictfes Yhserd R Ploursrs. gfe device

t He80mdiftare &bmcthe aiividuatidavicee 48@ 88sdrbedattbve siithgesgeet to Figure 4D in
0 Y 0 i es,

S A RN S AR o e

adBenpANAOZdBving 1 féjﬁgﬁpmrramemﬁmtdhmtmﬁrmmf Pade¥ie esthe devices

AB0C Mbra Y| ﬂéblﬂ/g hé &%icéé‘@ﬁ(?%%gnﬁb%ﬁé@ll{ﬁ ‘Betahﬁottom" or “lower" device

m, croel g%trom& devi ces 480 wi | g(eneral %0
ol § MGERSE BT ERdce anfi %CCPW&G abePath %@relafra@ﬁed to have a
t rsmmamkmmao:gpnmmceasmmmm iRl d@nR\EB0V &dmrg@@@ﬁﬁse an "upper”

R M R e PATREL Bl e 00 e

5 arrsngaecbn @6 aory sgrespondingatlieast pwadfio therdnangerhert of balieads 314 of
dewd |$§%gtlorf3&H.{t]:{ugéJ Be8l oh %eag&gﬁéjrﬂﬂg 235\’!0? the?r%&&:g? [180. The device
e device éan

enbodi ment e I nvention :
[ P88 2ngBimtheuistyde 155 /it @F odefrical souplds FUL0B. e solder balls or

f @onR@tivestunthsIEtdAGS todBRES Fhﬂi)ig padgdoar to the nethods
used to formthe devices 480 described above with

ré@%]:t t o $evgral esbddiméBls, and of Inere evitrode&dicCdivices 580 can be

{?ttk%e of? WS rRvidube ﬁugcgc( 130 glre@hl:%sy 48':'(? Yq( kP %tgclktgﬁ grgicroelectronic

vi dual devi ces ccor ere
n dftieass Figuse Bfeerempleefser SI@QJGTDM(Q?Cthb‘Gm nf & stacked microelectronic

FUQM&@@O@fﬁrcﬂl@in@% E;b&‘r' rn%créele&ﬁﬁlcd@é(licﬁlefgog%@ab bd foﬁrtﬁ?1 of a lower

fromthe individual devices descr ove Wt

r BUERRUECIPBICHIRY ISP 5P | hhe (URRRr Pk lowey idewicesgBBlanand dé8a can be
agemralla)sirﬁnfar faiels nfiéOeledtrohid @leGiegs0rBd Hdd80 @@&r@éd hiffve with respect

S R R W
sp@&ﬂhfngdhd% Iegectﬂtﬁercdmelrsc%@ of8e apper devité §8le the eketriaal couplers
" B4 bR rlﬂe Seond 9?@9430 SN i er &V @‘0@ K& %tl}eh embocamegftagadditlonat

m croel ectroni c device an accor
aPeEreRI9cHARe deviseshaane ba staskeshentp dhey maz: npjcrnaa@tronmtavm 580a by

ObkREink Wlelebthishl S6MDIGS 3268 @t tne £ Lidsu8s! of MelBcdHY die 430 in the
ugrﬁar device 580a and stacking one or more additional devices (not shown) onto the
upper device 580a, or the electrical couplers 320 on the second die 430 may be
eliminated when no additional devices are to be stacked on the second die 430. In
additional embodiments, the microelectronic devices 480 and 580 can be stacked before
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device (i.e., a device stacked on the | ower device
480) and, accordingly, the pads 509 are arranged in
an array corresponding at least in part to the
arrangenment of ball-pads 314 of the redistribution
structure 310 on the second dies 430 of the devices
480. The device 580 can further include a plurality
of electrical couplers 510 (e.g., solder balls or
conductive bunps) attached to correspondi ng pads 509.

( Qﬁ@ﬂﬂseH&lyscﬁ}Oe(F@hreQimngﬂ%ﬂH $he H’e{é@ceg QBWQ{?esdngulate% For example, a

m cr oel ect'roni c devi ces can st ac

i rﬁ’mr%’mafa?'"gﬁl%%é?‘éféﬁsrftﬁ%C@"d’@\ﬂt@éﬁewaomf@sﬁo@ﬁfﬁg sleveasedBo in the

Magsemebiea00 Mitetedde¥iga@stD. Fi gure 6, for exanple, is a
si de cross-sectional view of a stacked m croel ectronic

d¢e0ase 600 sevetaldimbgdiarntsppefl mater &16 aian dre @eprbemmnato the area

4§8$e%ﬁl%§ﬁjg é’rndetv%g @Ba %nh gﬂ@fowemdéggegh%t ri@%?ll ks enS\EEHO can

er an ower devi ces and
genbange|the intagrityaf theostatked diodeaedad ppledt the voropanenBOf the upper

af&@w?%d&%ﬁh@ﬁ%:ﬁm}éﬁ 4‘805 ﬂorﬁ FORRGE, chﬁl‘ﬁ|c§lsgﬂ'fﬁ?he‘]‘leontammants

devi ce 'S coup

. Th
dévPe emeﬁ"r@yf thy i.fﬂém#er'i@* 9%0@ Eﬂé‘Pf"’f’ @dnoldipg sp@peursh guch as an
gfgcp)&atyeretsmpenn @eiér @ﬂ}b’é&ﬂgzgts@ tﬁdtﬁﬁn Qhe&@riaﬂ isg@l Caﬁolblggtﬁar %ther suitable
on se e e e
o TS SerRRnd e M estorab iLg s i oot s threay e b iuded in
caombembbdioieed. ont o t he upper m croel ectroni c device

580a by exposing the electrical couplers 320 at the
afl836k si @ee admniAgetd ghesmicmetpctipric dedcas #80pnd 58P siescribed above

dQith @aeéﬁé@toan r§§ 5K i8 %a@ﬂ'ﬁe dé'incH@R@O aeldsdd &m&e stacked on top of
devi ce ont o *&; devi ce 580a, or

© RSB (et o BReET D Hevines BitEeaset e raaray #8 o agrformance
baithield giveratsethcahesa bﬂfcﬁfhﬂlht.l Boabxatpld, aden aiﬁééubpbrbﬁcroelectromc

MR e BT ER on o e Bl bR 3000, Py re e
c devidse48Q2n isk althched d@ @ {:@@82@&18185@ USB0 00itBLBERFGD d88&] 5802 is
éléctn@al[?oang%ﬂé?&lﬁ%ém Yo ﬂ'%ogfcﬁft b ﬁi@ouk %sﬁb’ts@?ﬂﬂantly more

devices 480 are singul ate For exanpl e
pPﬂFﬁP?Fﬁ‘Eﬁh%ﬁﬁﬁﬁpa?@d devi ces 580 can be attached to

Fﬁrﬂé@f Pgtn q’%ﬁ ger_q\{ta'gl% th%%%c[og@ggqmq ag\%cg§ éil8§|an8 9580 described above

ewittockiferentesto Figufds|4D-Griattieatitied eléchatenupless 47Ons 5t @ despatively, are
t i ,

BB B 58 SR IS ] v 0
i AR egvantagest thig keatiire isktbet the {dotnsinbgfghe plackedlerice 60Biés reduced as

CEUFRISHAS Wvith %nvbﬁ%nﬂl&@&ﬁ(&d H&MNdssCsRRGR tlﬂmiavkgg 1!)5)3’3\@({ 10b #lustrated
devi.ce 480a from noj sture, chemcals, and

cBrffigyre 18 waere the solder balls 50 are outboard of the dles 40 Minimizing the
footprint of microelectronic devices is partlcularly important ln cell phones, PDAs, and
other electronic products where there is a constant drive to reduce the size of

microelectronic components used in such devices.,
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in one enbodinment, the fill material 610 can include a
nmol di ng conpound such as an epoxy resin. In other
enbodi nents, the fill material 610 can include other
suitable materials. Depositing the fill material 610
is an optional step that may not be included in sone
enbodi nents. [00361 One advantage of the

m croel ectroni c devices 480 and 580 descri bed above
with reference to Figures 4D-6 is that the devices 480

angoss30 cam Qﬁotﬁéraﬁz'éﬁﬂe ef tl{eoﬁ’ncﬂi‘eiec?‘rﬂrﬁ@ dBiB&T 4809‘%@&%85] %escribed

m croel ectroni ¢ devi ces I ncreases e capaclt

petPP¥s ndhrt dhe individval dgvigasASR agd SPReen be ieslod @ﬂerdzﬁcbagmgand before

Fcutaoamg nmph @dvamteye df lﬂﬁs féam% |s lfﬂa‘t? aeretine ba@@g@a dfiﬁdéls €8n be detected
m . Clroel.ec

AR PG ¢ e Fotedos. d Soprdiires 05 & TiEPBERENG dpvices can

a indlydeuertly lbocwrd gocbmdewcpqsewhmh dmapedses tthieo piekd ofettié Glevib®Geacks and
%edm%le?fﬁerﬂu%'elé’f o%O@aﬂﬂS@Qh%c ﬁéb“' ed to the circuit

boar w thout using signifrcantl'y nore surface area

t he, ¢j. 0037] ,Another feature of the
r oelp' of g'a'_ ‘L. reEeCIrgRIc B 525 above
efe 4D6|stht the electri
éMﬁQLr s E l“ég 7&8151]: %%#tgaie gtg?iie\(;e [cr’oe Ft ronic %ercF§ gh%cé‘,ordance with

i mﬂ@é\@rdal @mbpﬂ@eht&‘-r@ftthanwestmnndheﬁee@evma candnm $averal features
t henda é?rﬁﬁar‘}g@\emlc@égg?o arﬁf‘Sﬂ}dd’e%@ﬁt%ang\le %%Sﬁ&ﬁ‘ttéjﬁﬁures 4D-

is that” the footprint o tacke
r SdugOrEalve Jhp REPIRR t RINBRSIY Gt | L5RA tosteferidoalike components in

dﬂgumD 6 ?ﬁdﬂ F@arefshearﬁesu TRS s asagl:nggdp bélbi ld:ah @%bérﬁve many of
%Hésaggal%ggesﬁﬁi ! \p]c&st%é) achogﬁ%ldfema}x%gq above wrtﬁl respect to

mFlgucesMé.‘c&Sronl c devices is particularly inport ant i-n
cel | f)hones PDAs, and other electronic products
t heFigures?. ofoE ehamelpd isda iside eross-weslianal view efi 2 aniofoelectronic

W@ﬁ;@@’?{ﬁﬁt TN H&viceOrIPARA Hey éﬂ&l‘ég\/z‘.ilﬁnlir;ts 'ihs 1301094%0 descnbed above

0829- 8850-135000015L 05279
SHT FoRR At R 10 e 41,128 Gt Q0GP 5T e GiaviEe dg0s Rassver, i that
48@ davite T80 inbhsies iche dr mpkoyditionalt died attabked mthev sélioAl die 430 in a
t N,
SSHLEARRAR, S S, BB BoR OB PABE TG o o
déﬁtﬁﬁ qlamebafit:acag@tb tﬂle\acn\@ssmfamzoef thesecinddlie 431 The third die 710
e Idfdo bh Wi 48742 Gha Ak ife ﬁm%&}é&a%e SLRE %ﬁjgofu The

m croel ectraoni ¢ devices can 1Inc

dedtive side RiRiig Attached i desecond gig 4Py dhe fh*ré dd?e?ﬂ%an further include
stnsegmecaaabunnyadacaaa at Ph@raliy B0SterRdl cHpLLS 798 bhmb a8V side 712 and

lsectncaq]y céupled to comresponding electrical couplers 320 on the second die 430.

[0041] Figure 8 is a partially schematic side cross-sectional view of a microelectronic
device 800 in accordance with still another embodiment of the invention. The device 800
can include several features generally similar to the devices 480/580/700 described above
with respect to Figures 4D, 5, and 7, respectively. The aii'rangément of the first die in the
device 800, however, differs from the arrangement of the first die 420 in the devices
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D. Additional Enbodi nents of Stacked M croel ectronic
Devices [0039] Figures 7 and 8 illustrate stacked

m croel ectroni c devices in accordance with additional
enbodi nents of the invention. These devices can

i nclude several features generally simlar to the
devi ces 480 and 580 descri bed above with respect to
Figures 4D 6. Accordingly, like reference nunbers are
used to refer to |ike conmponents in Figures 4D 6 and

Elmmaﬂbo 2Nor8 -spdifcalle thé Gé\{lé@é@ﬁ EH&@?e@QB‘M cﬁ@BZ@ggﬂng a COB
ave,nma vant ages, as vices
RN pEeien dEem SR ECUR CHMRBGIBR IO (36 TGl d0at. e devices

[ OtBQEBBOHDg destribed éwveexaﬂ‘ﬁéwﬁce 809 fartisdr theludes the second die 430 on the

c&g&ziés&%tlh %%lcked SJrat‘;’]bgm croel ectronic devi ce 700.

vice can b fally simlar to the 'device

g?&zs‘?f *I'P@ﬂrsf@i@‘é@? oY\‘thB el’n@eQ‘ B&F Lart |F?clt'1:d SetifDsiad ?52 facing away

700 d ers fromt devi ce owever,

t H‘@Eﬂ therfuperst me@bentf2 ‘ﬁ'@'l%’?ﬂ% sirS28 raﬂﬁ?ﬂeé to, g1 SupBRIAmember 402.

dite st Sda1820 WpthbNRCIHESOH ¢ed1$tﬁblﬂ13@ strurbttﬂe @bag kedactive side 822.
eci fica

Cgpé\taug@étﬁédtgﬁ |SF {y?}é‘ﬁsfen Eag ganerX!yﬁ;tmi ?ct-%l mzrgtg)tion structure 310

atdeacrived previdusty. aThe \redistrlld&lo#&ﬂ'udﬁret 810, Jerc oxathple, ecah3Bclude first

Trh%néi{(@rél%aﬁl’a%ié}g Brogtﬂ'ﬂlg e(?lg'lc \F,’g'%éﬁl‘ éﬁh%ﬁr%?dl%é%) cfj electrically

acoipied & epgregponding cantaets H@GI on dhet MP% gemieti4@2 uRBQ. firgthvdre-bonds
t ap cy dingr g&@b@%nﬁé&&rg‘ eThé Q&JOH@ BerighBaf Sdrdc@d316 on th% 1s§cond die

circuitr external contacts
ti3Biven abe P eIl Epuplahte e St eiack 445 sg Speticre-bonds 442

C @F bixspaineble gosieentd.i cal coupl ers 320 on the second
die 430. [0041] Figure 8 is a partially schematic side
c [aBBY] s ecThodalice808viudifer inclndes a atandtoff @50 betvabex itteefir8i0de 820 and

| %ea%c%&'%(éT%d"" e §{ah4égg%%8tcgﬁ cﬂlig;hgh’gﬁ%er gfnz i 'Eontact with the

i nven

f eglivgrside Gz2reé thel flrgt dﬁ §20|aa6 atsgcenilesideelt dreeordmbwIB e bgok side 434
d%ﬁ%'s@@&wd&h@#@ Yhd SakELsSPesy céncbe': étﬂHﬁ&lSto‘ﬁB first di@@fb gnd second

LR ED G Sitatle ouRe ATaEL bnof SR o g Sndepsfasels 7 to space

t e deicosd dld 1480 4R4r from thecfirstadie 82Bs0 that the first wire-bonds 842 can extend

0380 o=t pheta S p b the ke oo g Bpresponcing cotacts

i 48P woethe supparsmenhber 404 ﬁaelsmda:ﬁc&@ canobsf tapercitdnpther suitable
rabfiesr than the FCIP configuration of the first die
420 in the devices 48015801700 descri bed above. The

dgma]e 8OI€)rofnUﬂ1b rfs;regbxngl it ddisbd B}@préﬁ@t@dﬂ thaflisedf®OcrBBodifénts of the
f nvent[on ﬁave geen descn c? lﬁ-nerelrsl: or p :!ila{)ges oP Hlustration, but that various
modifications may be made without deviating from the invention. For example, one or
more additional devices may be stacked on the devices in each of the embodiments
described above to form stacked devices having three or more stacked units.
Furthermore, the devices described above may have different arrangements and/for

include different features. Aspects of the invention described in the context of particular
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[0042] The first die 820 of the device 800 can include

an active side 822 facing away fromthe support

menber 402 and a back side 824 attached to the support
menber 402. The first side 820 further includes a

redi stribution structure 810 at the active side 822.

The redistribution structure 810 can be generally

simlar to the redistribution structure 310 . descri bed
previously. The redistribution structure 810, for

e n har c

o AR ert ey Y, EORohol ¥ cifieleR ' dher” ARbAhE" B, whi
r?divemt@aquaSé@matgd Wity Gwaévembomeﬁfégbtbﬁ mVﬁ@flC?@dﬁtlabefs*l described in

4QRe ebhtéxdof ﬁrd@@%bodﬁ@r‘ﬂ? roth? 2mbsdiR@ni 'nﬁa“}taléﬁf dxBibk Q&S advantages,
842 or qg?m ui t abl e connect ors.

The
afgRts %n%% ge%f@%??ﬁf"ﬂ@*@@&%a aavséﬁa%s@ @il pvithin the scope

alosahdo énvehtzat r Acdinglyg akplirention i et fiitat eﬂ:@rjﬁ as b thd Bppended
u zﬂﬂ second wire-bonds 442 or other suitab

cOrnect ors. [0043] The device 800 further includes a
stand-of f 850 between the first die 820 and the
second di e 430. The stand-off 850 can include a first
side 852 in contact with the active side 822 of the
first die 820 and a second side 854 in contact with
the back side 434 of the second die 430. The _
stand-of f 850 can be attached to the first die 820-and
second die 430 with a suitable adhesive material (not
shown). The stand-off 850 is sized to space the
second die 430 apart fromthe first die 820 so that
the first wire-bonds 842 can extend between the first
peri pheral contacts 316 on the first die 820 and
correspondi ng contacts 406 on the support nenber 402.
The stand-of f 850 can be tape or another suitable
device. [0044] Fromthe foregoing, it will be

appreci ated that specific enbodi nents of the

i nventi on have been described herein for purposes of
illustration, but that various nodifications may be
made wi thout deviating fromthe invention. For
exanpl e, one or nore additional devices nay be
stacked on the devices in each of the enbodi nents
descri bed above to form stacked devi ces having three
or nore stacked units. Furthernore, the devices
descri bed above may have different arrangenents and/or
include different features. Aspects of the invention
described in the context of particular

[ 10829- 8850- USO000I SL052290. 082] -14- 8130105

enbodi nents may be conbined or elimnated in other
enbodi nents. Further, while
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advant ages associated with certain enbodi nents of the
i nvention have been described in the context of those
enbodi ments, ot her enbodi nents nmay al so exhibit such
advant ages, and not all enbodi nrents need necessarily
exhi bit such advantages to fall within the scope of
the invention. Accordingly, the invention is not
limted except as by the appended clains.

[ 10829- 8850- USO000/ SL052290. 082] -15- 8130105 CLAI M5
/W claim [c7] 1. A packagetArdscroel ectronic devi ce,
conprising: a support nenber having support nenber
circuitry; a first known good m croel ectronic die
atjivagbefh:t o the support nenber, the first die

i ncluding an active side and a back side opposite the
active side, afirst termnal at the active side,

| nggr at ed, ci rcpadkayedahieblebiodid dbvics WeRipRsing:0 t he
first terminal, and a first redi strl but i on structure

at the altHRROTUNYRPEMaYIRESYAPPE Member St ect ri cal |y
coupled te ﬂr*t&nf)'hm @bod i di‘béléﬂtromanﬁb bifRhedl B thet sd’p’B&bﬁ{ember the

circuitry; 0 roel ect roni ¢
havi ng an act i \/Sg c‘@? iﬂ‘gﬂgﬂg a g{ﬁs'gg i2gd 2 ssi'qeeoifﬂ?é'te the active
active side, witer aifirstttaenise ot ditee isklepintaehed ci@utfﬁ‘é!ectncally

first dlelnasta fi tio U
back side of tcﬁlépgcgi ﬁ’&cfo%} "%aq g@ﬂg’ﬁﬁ%‘igiww ftructure at the
menber, the secthrosidk ef thadirstidiengndaclsetdeiig colptedrionik figdt terminal

the active si ry electrically
coupled to th%ﬁdgﬂgggﬁ%ﬁ&qbg CF'-&HES ‘'second

redi st ri batseemdstnowo tagee nitroelpdronictdivy bavdnglen eftivetdie and a back
second die an@iﬁi@'dﬁﬁ&%ﬂt&?@ hofiv€ W%Hglvﬂ'%rélﬁthte@%c&%‘:cggg attached to the

term nal and support er circurt
plurality of d&rségigdn e stackeg nontgusatian tsmtﬁbet the baakisisle of the second

second redi st gighyteh Gy fﬁbrs‘ﬂlﬁbdﬂ ﬁlernggld ﬂﬂﬁ Q&%h@glecﬁ&ﬁ&hélg second

the first die, the second di e,
of the suppot¥mighaidie agtiveside, intgerategicieuiel @@Qﬂﬁc@ﬂy eoupled fo the

device of cl akgBohd WM, % second redistribution structure at the active side of
the second die and electrically coupled to the second terminal and the

support member circuitry, and a plurality of electrical couplers attached
to the second redistribution structure; and B

a casing covering the first die, the second die, and at least a portion of the
support member.

fc2] 2. The microelectronic device of claim 1 wherein:
the support member having support member circuitry includes a first side, a
second side opposite the first side, a plurality of first support member
contacts and a plurality of second support member contacts at the first
side, and a piurallty of support member pads at the second side;

[10829-8850-US0000/5L052290.082] -16- BI30/05



t he support nenber having support nmenber circuitry

includes a first side, a second side opposite the

first side, a plurality of first support nenber

contacts and a plurality of second support nenber

contacts at the first side, and a plurality of

support nenber pads at the second' side;

[ 10829- 8850- USO0001SL52290. 082] -16- 8130105 the

active side of the first die is adjacent to the first

side of tke acthpaide ofrthabfirst dl@ds tdaijacémtrtatthe first snde of the support

redi stribution_struct trica coy
the first suppBfte 5 5'555 cﬁ?ctgb”t'%& r%/qqgeggg@ﬁ@ucally coupled to
redi stri buti onhsfisuspporemembet ebtaciscadd y coupled to

- the secon 0 er .contacts 3] 3. .Th

ni cr oel ecf11 s%&gn&’orsg'?{rgu SrFC}Frr%'ﬁelﬁﬂg%jY#uqqﬁ’éo?l?p??&?'?d support
menber havi ng rsempEocontagsiber circuitry includes a
first side, a second side opposite the first. S|de a

plurality of first support nmenber contacts and a
pliaar al i t y3of Jdeonctoslagpoictdenmperbbrlaimdnttaeedis: at t he

the: secont Bt feflodf i sfbpoR HRARIEY fEARERGRRLS st sce, =
adj acent to tlsecandreie eipdeitethetfing sidepp pluraliyrefiiyetr suppére member
first redistrihubi©3ngh AM}SIW & %a@ I{JQ.E:E?I@ n%h#@?!:dn‘ié’ctsoét the first

first baII-pags arrange arra
plurality of fsldpsand@w!wghiépfwummhmmbgr mdsatthpeeu:mrmsete

portion ofetf@vd isiietortthe fir&Ndle id a6 éen@%'%ﬁl 'ﬂl%t tsglg of the support

first termnals to corresponding ?lrst
and/or first P&MBSReral contacts, wherein the first

bal | - padsthafiest @d%@ﬁbﬁtl&ﬁéth%tu‘ﬁé)m&h@é& 4 Quafty Bﬁﬁ%ﬂipﬁﬂs arranged in
first supportﬁ grgtrn‘g)é contacts; and the Second

redistributio 'B?cé JMR% Acelurality ppfy firsf ipegpheral contacts at a

second bal | - paelimetar oxigest th@fn@t §ie CaHck=as bouphsl BE RS terminals
a plurality oE second

peri neter portd Cc?ﬁreﬁ‘?onfjﬁgrfj%% ':iwaa% dﬂ’éﬁﬁ ‘?%’59@@' contacts, wherein

coupl i ng thetrfeeﬂmrllﬂll-bemmmmllmrhﬁllmnple@RDdEtﬁﬂﬁe@ﬂan‘éf?@qm support
bal | - pads and/ Qr secopa& F {I pheral contacts, wherein
t he second per| 5nt%itts are wire-

the second redistribution structure includes a plurality of second ball-pads

arranged in a second ball-pad array, a plurality of second peripheral
contacts at a perimeter portion of the second die, and traces coupling
the second terminals to corresponding second ball-pads and/or second
peripheral contacts, wherein the second peripheral contacts are wire-
bonded to corresponding second support member contacts.

[c4] 4, The microelectronic device of claim 1 wherein:

the support member having support member circuitry includes a first side, a
second side opposite the first side, a plurality of first support member
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bonded to correspondi ng second support nenber

contacts. [c4l 4. The mcroel ectronic device of claim

| wherein: the support menber having support menber
circuitry includes a first side, a second side

opposite the first side, a plurality of first support

menber 110829- 8850- USO000/ SL052290. 0821 -17- 8130/ 05
contacts at the first side, and a plurality of support
menber pads at the second side; the back side of the

first dieis a@j?’@@tsrﬁt thedfirstrsiel amdsa plirality afsuppvet memipepads at the
menber and thg ,} d sde:r€di stribution structure is

el ectrically coupled %o the first support nenber

cont act s; theneack é@g 19 thedigst dieris bdjacaphtogbe first sideofi tee support member
el ectrically. t

contact s.  and Thea o ooy iR sasuaHLRkckioa fERBled to the s
conprises a stspRRrohemberoppleptst he first die and the _
second di [ i j

attached Eh g éﬁ?ﬁgﬂg?g{rﬁ'h@@ s&ﬁf 'gll&%l.e&%ag?m%d% the¥ebond support
m cr oel ect r onieeehalcedadss; adflai m 1 wherei n: the support

nmenber ha’bHer}Glcr%Hl%B@cFrﬁc m%rﬂ?ér rcSMbﬁé’e)é d %lﬁﬁdj-&‘?ﬁe@een the first die
first side, second side posite I rst

plurality. of apg *&S%W?,twm@fe flrsééﬁtaaétsgccmrﬁ dierrge attached to
first side, amgh &ad-afrality of support nenber pads at

"the second side; the back side of the first die is

adjacent to the first side of the support nmenber; the

figspt redbst riThe riddelsdtiiodi deviee bt dQhereipl ural ity Of
a first ball-pad array

first baI pads arra

plurality h8 qur@gneg@?r ﬁ%lgaﬁupe%mabgf gifou '?Fé‘r‘qeﬁé‘t férPt side, a
portion of theeddndsldedbppositentle firsheids, & lupdlity&f frfi&upport member
first term nalg,n

and/ or first pert?%%gtrtﬁﬁgwgﬁ?ndl % rllﬁéf)ﬁsu"i’ﬂ'g”\embﬂ pads at the

peri pher al con¢@otsidare wre- bonded t o correspondl ng

first ?%Eék e HAUAS! a@cént %o tﬁ ] ? e g}f thg support member,

redlstrlbu I'On structure 1neruges a ura
second bahe figghrpdistribution structure includes a pIuraI:ty of first ball-pads arranged in

a first ball-pad array, a plurality of first peripheral contacts at a
perimeter portion of the first die, and traces coupling the first terminals
to corresponding first ball-pads andfor first peripheral contacts, wherein
the first peripheral contacts are wire-bonded to corresponding first
support member contacts;

the second redistribution structure includes a plurality of’;éecond bali-pads
arranged in a second ball-pad array, a plurélity of second peripheral
contacts at a perimeter portion of the second die, and traces coupling
the second terminals to corresponding second bali-pads and/or second
peripheral contacts, wherein the second peripheral contacts are wire-

bonded to corresponding first support member contacts; and
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arranged in a second ball-pad array, a plurality of

second peripheral contacts at a perineter portion of

the second die, and traces coupling the second

termnals to correspondi ng second bal | - pads and/ or

second peripheral contacts, wherein the second

peri pheral contacts are wire- bonded to correspondi ng

first support nmenber contacts; and

[ 10829- 8850- US000015L052290. 082] -18- 8130105 the

m cr oel ectti®Aligogieajiotie deviee fusthercemprisses 'staad-off detivaahfthe first die
bet ween the fi %&ﬂﬂg

first die and irgfctg% g&g Fgefaér Gé’n(grte Itﬁac e Cﬁé gndt%gggﬁaeéle a't'e Sttached to
stand-of f. [cefestandf ni croel ectroni c device of

claim1 wherein the support nenber having support

menber circuitry includes a first side, a second side

opffdsi t e Bhe fTHesmicseeirstronig evige &f iclaym o whereist theusupport member

TTH@E:@ sﬁﬁpﬁﬂrﬁrﬁb&b&tc:rbﬂi]ﬁy hbib&ds SfirsSidead geébn? é’t‘{eﬂybt{éﬁlﬁ%e first side,

SU£B gads at the second sid
{Ha"é(c?f fBﬁﬁ %JP %’W‘Wt@f centagtenag thenbrplesive, tand a plurality of support

pl misrabdripud@ét 1helB8RAE siggenber pads at the second side
i ncludes an array of support nenber pads arranged in a

pattern corresponding to a JEDEC pinout. [c8] 8. The

miey oel ectr OanmedﬁMtoéléclﬂfm@héVldéS‘ & oMareeiviereife ?%‘Fé?tmof support
redi r|b stru& gcludes a plurality

sé’&%ﬁ t&ﬁ%?""ﬁ FigR lﬂ' ff‘%a'ba%%%ﬁapﬂ?gwerﬂ% Pafy afyanged in a
amaﬂem@eespohhagtmlwmm yingdt. el ectrical couplers are
attached to correspondi ng second bal |l -pads; and the

plurality of support nenber pads at the second side
| ¢l udes &n armhaynigbelegmpioakticerafism 6p-méseuarranged in

tt t.t
oSt LR S8k i b e gt

array. [C91 9arramgednince omcent belvpad deay,candofvheleln theb plurality of
further conpriflfgad EA!&E% étéécl‘?gd to r?é%bgllla?{% se?:gréjcﬁléa“?lrpsédy and

coupled to corresp on
second si#e phality ﬁfeSL@B%mEmbﬁEMrat ﬂIGG’fe@ndléide Fislides an array of

m croel ect r onisgpdavth&Rnd? patid ahriigka il &F Sk corresponding at least in

part to the arrangement of second balf-pads in the second ball-pad
array.

[c9] 9. The microelectronic device of claim 6, further comprising'a plurality of
electrical couplers coupled to corresponding support member pads at the second side of
the support member.

[e10] 10.  The microelectronic device of claim 1 wherein:

the first redistribution structure includes a plurality of first ball-pads arranged in

a first ball-pad array, a plurality of first peripheral contacts at a

{10820-8850-US0000/5L052290.082) -19- 8/30/05



the first redistribution structure includes a

plurality of first ball-pads arranged in a first

bal | -pad array, a plurality of first peripheral

contacts at a [10829-8850-US0000/51052290. 0821 -19-

8/ 30105 perineter portion of the first die, and traces
coupling the first termnals to corresponding first

bal | - pads and/or first peripheral contacts; and the

second redistribution structure includes a plurality

of second bal | peremer partivmbyed firht die, 9AE GBckshRLPIMBARk first terminals
array, a plurali of sec eripheral. contacts at a

peri met er portat %)gép(%ﬁpo?cﬁ%g @r%g}gﬁ-gaﬁ@d{qﬁgt Pepoe Econta"ts; and
coupl i ng theheewed oadisttiution rerlistuteoinciadese a puutdiity @f $86cMA0ball-pads
bal | - pads and/ n ri.pheral contacts. d )
wherein the p|33'rra£‘ﬁ§‘?°f§‘ %f?' eg%gctf Tpggla”@g’u?)Ip@'@'tya??ﬂseco"d peripheral
attached to coonespadipegmster podicbaf thepdsnd §i€1dnd tlakes coupling
The m croel ec ' ' ' 0 wherein: the

first ball- pagﬁggécg?/g?eghg‘?lrs g%gc%aa%bﬁﬂldéngfslercgqoe%aglmag? gnd/or second
and the secorpgripfiral -coatdctar araywhesein theapigribity iof elebigical couplers are
first pattern.uLhgLak My | et i c device of

cl ai m 10 wher eai n theoé(%eegﬁ}ﬁ': Isgé%ﬁpqeagﬁjéggattached to
correspondi ng second bal | -pads are conpletely encased

| afhe Ca$1.”9-‘l’_h59rﬁ§1)elé§mnf5'ﬂ@vi£@HMQPWh%FHirE devi ce of
claim.10 wherein at |east a portion of the electrical

coupl ers Hedist helbraderey is aspeedingdfirstieetien; #nd | - pads

are at | emglse@Matoafbbd arBi0 a8 ek M MY ER: pliRncas! ng.

[cl1l4] 14. The m crg-gl ectér?gni c gvilce of %{l%{ml

wherei n the support nmenber includes an interposer

suhatrat e12.[ CThé midoclddi@ni 08 lof elbin® b whERW e dMctrical couplers
clﬁlglétmhereln t he Se%ﬁ%ﬁﬁdle is electrically )
c BHF"8d 14 @RIy FEFn afs e campiptely aRcased i thessies.
directly electrically coupled to the first die. [cl6]

er

1 The njgroelectronic device of claim1l, furth )

cgm risi nn]gfa ﬂjﬁ %cr%l\%ﬁ%ﬂmc godeE ‘ﬁﬁfcéar"BgPéme PIhplidegft g portion of the
aeleeigba ccoupletshettahibd e cordepontiing hescert datipgtiseaieNagleast partially
_sg%lég&j hé %ﬂftﬂegéérs@b' on, the third die including

i ntegra circurtry and an array of external contacts
[ 10829- 8856- U8000015L052290_. 082] -20- 8130/05
[c14] 14.  The microelectronic device of claim 1 wherein the support member

includes an interposer substrate.

[e15] 15.  The microelectronic device of claim 1 wherein the second die is
electrically coupled to the support member circuitry without being directly electrically
coupled to the first die.

[e16] 16.  The microelectronic device of claim 1, further comprising a third known
goad microelectronic die attached to the active side of the second die in a stacked

configuration, the third die including integrated circuitry and an array of external contacts

[10828-8850-L/S0000/51.052290.082] -20- 8/30/05



electrically coupled to the integrated circuitry,
wherein the external contacts are adjacent to the

second redistribution structure and are electrically

coupled to the second redistribution structure. [cl7]

17. A packaged m croel ectronic device, conprising: an

i nterposer substrate including a first side, a second

side opposite the first side, a plurality of first

i nt erposer contacts and a plurality of second

i refextripatecoupledtta dhies integratre cifouitry wiserdie theaa;deraalpdoutaatsi dry adjacent

i pte eco d_si i ISt

adBcties R ooBRiR R, shiGBCERL Y e hiiieq 03 Bp seoond
tttedlstnbutenptms@mresubst rate, the first die i ncI udi ng an
active side adjacent to the first side of the

i nter poser substrate, a back side opposite the active

silda, a filrst A packaged miaroelehigonincddvige, impesing:nt egr at ed
circuitry_.el Cf ' .

and a fi rgrt? e hlése??lb%s}trateoﬂb@g:ﬁ%c:fﬁsrt tglagtgt%&%d Sﬁ{eirg\;)g%te the first
side and el ectstdecal plyraiify 19 [fiesd interppses dohiasts andravipluedlity of second
and the first

good mi croel eértt%@h%%gﬁtg&gt% ? gﬁ%%e §rtdgaat {rtglltfﬂﬁmmoser pads at
a stacked coitg #gPad $i€%i, the second die including an

active sigdefrst kibvRRgbod 'nqgroelfa&#‘dnﬁgdﬁeh&tdcﬁé@E@Qﬁ@rf rst side of the
substrate, a second term nal the active sid

i ntegrated ci MEgPP$e) supsiater Fr@éﬁtt}"edw&"@oa”t%ﬂ"ﬁ%de adjacent to the

second term Nglst spleSEARS thierpOsbr ShbdtRt 1208hck IfdeCodito8itePthe active
the active side of the second die and electricall

y
coupl ed to t héSeBdi IRl Fhineaprlive BEesbiagFred circultry electrically
:j nt er pgser cagtpg@d & tharﬂilstaelfﬁﬂﬁél I,NEhdCH ikt Irétﬁsutdfmeor; sinSdture at the
ie, the secon ie n t.least a rtio t he i
i nt er poser suB&{FaT¢e a?@&f}acﬁ'gggﬁ?é'p'ﬁg 3? dhg g'@?te@ﬁ'f”@' and the first
devi ce of cl aunﬁerfiﬂsed\bmaim the first redistribution
structure |n H?Qes a of f.i

a1t anged 7 Fran Koy adh hBinklelidis At Biagnafla BRI e in a stacked

first peripheraifigoativracths setora dipeincladitee an pative eide0b back side
the first di efacﬁt'adthé nﬂ&%gs& ldBéttart]eq thecoEJ:l rteSanmtr:a amhe ac‘?ve side,
integrated circuitry electrically coupled to the second terminal, a second
redistribution structure at the active side of the second die and
electrically coupled to the second terminal and the second interposer

cantacts; and
a casing covering the first die, the second die, and at least a portion of the

interposer substrate.

[e18] 18.  The microelectronic device of claim 17 wherein:
the first redistribution structure includes a plurality'of flrst ball-pads arranged in
a first ball-pad array, a plurality of first perlpheral contacts at a
perimeter portion of the first die, and fraces coupling the first terminals

{10829-8850-1S0000/3L052290.082] -21- 8/30/05
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corresponding first ball-pads and/or first periphera
contacts, wherein the first ball-pads are

electrically coupled to corresponding first

I nterposer contacts; and the second redistribution
structure includes a plurality of second ball -pads

arranged in a second ball-pad array, a plurality of

second peripheral contacts at a perineter portion of

t he second di dp calm@bpbmﬂngéﬁrsmaumadQEndléﬂTﬁst%ﬁﬂWal contacts, wherein

termnals to p second s, an
second peri pﬁt ferSt g’ﬂéjﬁ% s ar Ca]l'yt HEUFgF&&HdCOFFGSpondmg first

peri pheral conmtambsera:omamrad bonded to correspond| ng

second i nyer 19]
mi cr oel ec%rf%o%bg)ﬁ% er%cﬁ%:{eﬁ' %r‘?cs r&%t 'gglb%e@r 3jRrality pf speqngy ball-pads
bal | - pad arr ayamasgear inamgecbnd rbali-phdl rasrby, PR bluexlity, ofaervéond peripheral

battern. [ c2olH08 R e Mlinebe B! 8 e’ Setniius dndrages pouping
18, further cdipsdacendchtprmainplsiw edriesporaing seberat ﬂsauqﬂds and/or second
couplers attaghgdchg cﬁ%ﬁtgs\ﬁl%}%h e ggc%ﬁg eH&J\rﬁrﬂ d;ontgécts are wire-

[c21] 21. The mcroelectronic devicé 0O

wherei n the elbetdadite sorespopling secont intedveer dootacts.
correspondi ng second bal | -pads are conpletely encased
in the casing., [c221 22. The m croel ectronic device of

claim 20 Ther dhe migroglecirenic deyien ofickaim 4 whiwsin: el ect ri cal

coupl ers mbtﬁ%@Bﬁﬂpé@ar@?"sré??a‘ﬁgélﬂh%g‘lré%‘é@ém 4@l | - pads
are at | east artl al I%Wex posed rougg t he casi ng.

[c23] 23.1%s8 Wé‘%@? %Ydﬁ?réar@é@irbtée t pattgmm 17
wherein the plurality of i nterposer pads at the
second S|§he &Pthe [ t oser., substrate i ncludes an

alFf%y of D Bugtpe 8 IC gpyr%%fé:éeninﬁa fugg?rt(@mprfsmg a plurality of

celectasp 0mmblerrg aftachad ddohesguinding kecond bali-pads.
[ 10829. 8850- USOOO3/ 5L052290. 082] -22- 8/30105 [C24]

24. The mcroel ectronic device of claim17, further
cionpr i si rgf. a Pheimidrodigetrofic delies bf tsial zcmu@Jemrtae eRdPicQtouplers

S nt er ads at .t.he secon i de  of
t%tea%ﬂl&lil ec?)grg eoﬂgm Bsgorngggl? T‘fsfé? ccggplet?lﬁgncased in tﬁe casing.
m cr_oel ectroni c device of claim17 wherein the second

481 1S 22, The microelectronic device of claim 20 wherein at least a portion of the
electrical couplers attached to corresponding second ball-pads are at least partially

exposed through the casing.
[c23] . 23. The microelectronic device of claim 17 whereln the plurality of

interposer pads at the second side of the interposer substrate |nc|udes an array of
interposer pads arranged in a pattern corresponding to a JEDEC pinout.
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el ectrically coupled to the interposer substrate

W t hout being directly electrically coupled to the

first die. [c261 26. The m croel ectroni c devi ce of

claim17, further conprising a third known good die
attached to the active side of the second die in a

stacked configuration, the third die including

integrated circuitry and an array of external contacts
electrically coupled to the integrated circuitry,

whHenei n t 124. exTrermialosizotrrictieyicarcd caﬁhjl AL, SOfthelr @oﬂhbﬁslng a plurahty of

structure and are el
oot AL o] B b T ERe! ea?ataifﬂée s§@pe5ide of the
2 Intepyopéraubgitaget r oni ¢ devi ce, conprising: .

i nterposing structure; a first known good -

m croel ectronic die including an active side, a back

sima opp@8i t €hehmicsasidctrenis iddeice anfictlaimf 17 stherein the second die is

e e R T N —

t e firskdi®r posi ng structure in a flip-chip

configuration; a second known good m croel ectronic die

havi ng (aé an active side including a second

r &8fIst r i bd€i orfhgmigieletenigigvige pﬂwralﬂtf}mhﬂr celnpasing & tiird known

C @H&k g@sattaéﬁéd% 'ﬂﬁsdacttl@e LiGe of tﬁg %ﬁéoﬁb i ih er:ta%](%d“c?&n%‘?rat{on the third

OSI
t H@ Helbging ﬂ'ﬂ%gf?&ﬁd Pﬁfé"té’eﬁﬂ‘i‘nﬁ'ﬁ Iy Qfsexm'ﬂaé@h@acts elecinieally coupled to

baek iegtatedf citchiryf whéfeind it %Hl‘éhmaf Q@ﬁta&t?earﬁe%é’&éﬂt to the second

redj trlbutlon structure is aC|ntg fromt
i ﬁ?@%@'f’%@ rudfure, anq, e elegigaliyceried, otth%s%cgeq) fegistribution structure.

redistribution structure is electrically coupled to

the_ inter SI structure; and an encapsul ant at
| &4t par F\%’" rﬁﬁ'ﬁﬁ‘%‘l‘“&fﬁ"ﬁﬁ ©RRTPING'st die, the

second dimlnteqmdmg&trd:c&ta-si a portion of the support

1587 2a- TRE Kt eeioBRRBIPhonE g cachifine, i g ke,  back side
wherein the i nmmsm@mem@tum smtmtaud & firsteediglitsution Struclire at the active
ol ura 1ty or TS PRerRRE BhE olets by ol Beruy spuios to the
of second i ntnmrspn;s*grstrucimtearmaﬂlpaj'nptdmefguratiah; si de, and

a pluralif¥eddhd kit Q08 HicrB88Grfk: die having (a) an active side including a

second redistribution structure and a plurality of electrical couplers
attached to the redistribution structure,_anq (b) a back side opposite the
active side, wherein the back side of the second die is attached to the
back side of the first die such that the second redistribution structure is
facing away from the interposing structure, and wherein the second
redistribution structure is electrically coupled to the interposing
structure; and

an encapsulant at least partially encapsulating the first die, the second die,
and at least a portion of the support member.
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the second side; the first die includes integrated
circuitry and a first termnal electrically coupled
to the integrated circuitry; the first redistribution
structure includes a plurality of first ball-pads
arranged in a first ball-pad array, a plurality of
first peripheral contacts at a perineter portion of
the first die, and traces electrically coupling the
first termnals to corresponding first ball-pads
ancZspr fi r28t ped pioeekictrorioddvivetef claihzr whdteinhe first

bal | - pads y ectrically couplgd t corre ndi ng, ,
Frrst e Ao Bisafgrhele KofiSH B8 aifbuecerael S apecdio the fist
I ntegrated cirgds, ta pluetiy f fBstcintechober eintiats and a plurality of second
electrically . ' ted circul try. and

the second r ed'ﬁ{séwr% %glﬂ?o?]%ﬁ{s%? FHl?cr}tr éa[%g.ae 1 7 %alggaﬂ of fiterposer pads at
plurality of stheeespnbalder pads arranged in a second

bal | - pad A j f ' r.al .

contact s gtltier ‘ngt’pdé%ln?rlg?éésﬁ“g gpréﬁ%ocr'ﬁ@wgﬁdeg ﬁé%%ﬂ@n%ie&ctrgﬂly coupled
traces el ectrite&id integmtrdmircuitgy;t he second terminals to
correspon . ) _

o oo RS0y A Y o s e
el ectrical cdurérkallped aravacheluralily obfirs sproipbiéralg contacts at a

second bal | - pagamans pbkisn oﬁﬁ%ﬁ:@ﬁdf@,eﬂdR%@ésaéte&?%ggg&r&nng the first

are wire-bonded to correspondi ng secon I nte
contacts. 1c299"®ls Tthe cofasperding tirsinball-epsiei eed/er first peripheral

clai m 28 wher ejohtabe vtleRaH I e atirst Palp8ES ardt bRShES tgoupled to
correspondi ng second ball-pads are conpletely encage

in the encapsgﬂoﬁ?ﬁr{on‘f‘iﬁ%@ﬁ Bi§TPorpicORiaEoel ect roni c
devi ce of thel ctid@e Wthides idtratb® arduitd Jnard éé&Bnd)ferMﬂgl electrically

el ectrical coupler t ache Q correspondi ng secon

bal | - pads are cgyp%?cifggée ﬁ%\gﬁt%if‘f"')‘f”'t%ﬁmsed t hrough t he

encapsul athe. sdct OB 2&ifhio ) SEMINHE Shaddbd 99 piBadly ofdecond ball-pads

8130/ 05 [cal] aﬁ%h e‘ghie mcr oglbgﬁt r(?nl C devll %g off claim |

28 wherein th& pritalid o8P PPhPaT Bk PYFIY AT sepend peripheral

second si de ofconthes ahd perrostenBpriih of telseeoridnild, wee raeds electrically

32{ ?)e/sggn d: 25%{)@39@5? %B:?CL gc%ﬁ'_ﬁ’n%s 'tcp c%rrgsapto%&w second ball-pads
andfor second peripheral contacts, wherein the plurality of electrical
couplers are attached fo corresponding second ball-pads and the
second peripheral contacts are wire-bonded to corresponding second

interposer contacts.

[c29] 29.  The microelectronic device of claim 28 wherein the electrical couplers

attached to corresponding second ball-pads are completely encased in the encapsulant.

[c30] 30.  The microelectronic device of claim 28 wherein at least a portion of the
electrical couplers attached to corresponding second ball-pads are at least partially

exposed through the encapsulant.
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[c32] 32. The mcroel ectronic device of claim 28

wherein: the plurality of interposer pads at the

second side of the interposing structure includes an

array of interposer pads arranged in a first pattern;

and the second ball-pad array is arranged in a second
pattern generally simlar to the first pattern. [c33]

33. The m croel ectronic device of claim28 wherein:

the first ball-pad array is arranged in a first

pdt¥ern; a@id Thee eodndrdnil Ideycal dir claiyn i28 ahemfgalek iplurality of
t ' . Jei i34 1 croel ectroni c

aoe S8} AT O sochid biodor 10 InBE A bR nBudes an armay o
el RigMOBYdiay agangsd dria pattanin eorraspendingdd g EBEC pirtout. e

wi thout being directly electrically coupled to the

first die. [cis] 35. The mcroelectronic device of

cligtlm 27, 3Bur t Hiermigigpteetrosiarigvige philais 38vvwenein:good di e

physi catl | ' ; .

ot st i bt ey 8FInesel Bods M2 bl P oPiE lbposing sructro
st acked confi defiustes 8n arranef intaippeerdieds araniged inayfirst pattern; and

| Nt QT at etholads6i bk el s adrigBd 1Pk s82the bl generally simitar to
contacts electrically coupled tO the Integrate

circuitry, whébelirtradem. external contacts are adjacent

to the second redistribution structure and are

electricag$y égou qu to the second redistribution

stPHct ur e c3BF MagOeigctogic dgyice plriqin @8 wherelt| ect roni ¢

devi ces, therfipstbsli-pall arra i arfdnigedinGd W& R&EHOSHL devi ce

having a first ig%ﬁrgﬁser,substrgte' a first known

good mi cr B&SERIW FRpadipEay s pidsd it e firskratiery ¢

i nterposer substrate, the first die including an

actjve si a a_bac ide , . . . o
(%@29- 88%6- Uﬁ%dﬁ'ﬁ@ﬁé@%%‘é&ﬁ of slaim A73Whersinghigosgcpad die is
t Rlectdcally veugédie, thaintdarpasingtstuctureatithant bieimg diredtiy\escgical®y, coupled to
ig&ﬁgég%§d circuitry electrically coupled to the first
termnal, and a first redistribution structure at the
active side of the first die and electrically coupl ed

U Rag he Tigest irpd ﬁﬁo%ﬁ?ﬁéﬁroﬁiy B%&ei%‘t%ia\i/ngzz,ﬁ@g{y CM&Y%Q%%R% known

m croel ectronic die having _
good die physically and electrically coupled to the second redistribution structure on the

second die in a stacked configuration, the third die including integrated circuitry and an
array of external contacts electrically coupled to the integrated circuitry, wherein the
external contacts are adjacent to the second redistribution structure and are electrically
coupled to the second redistribution structure. |

[c36] 36. A set of stacked microelectronic devices, comprising:
a first microelectronic device having—
a first interposer substrate;
a first known good microelectronic die attached to the first interposer

substrate, the first die including an active side and a back side
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including a second redistribution structure and a back

side opposite the active side, wherein the -back side

of the second die is attached to the back side of the

first die such that the second redistribution

structure is facing away fromthe first interposer
substrate, wherein the second redistribution structure

is electrically coupled to the first interposer

substrate; and a first casing covering the first die,

the second die, an@Prasit¢ dbgtactivepeife. arfirstoferhinal &t thet active side,
i nterposer substra

devi ce coupled to Enﬁeeg %éurjgtﬂ: urﬁf?% oecéﬂ ﬁogﬁ%fg&dtég:ﬂtsgtenﬂmal and a
a stacked confi gufit fegistributins %@@@fﬂjﬁfﬁh@ade’b@merqm}ne:ﬁst die and
devi ce having a seg@aflcdiptald S'Ehesﬂr'ﬁ%hér? @nsErQiefd

known good m croel ectronl c die attac e second
i nt er poser sulfstSPERE, kegy ORpd dﬂ'améiepfmnmdfen@a‘am an active side

active side and a inbagikg @Scd?lﬁp%‘éllsfr%uﬁctﬂle sﬁ&ttdréf earél' depack side
athird termnal at the active sid i nt egr at

circuitry el ectri cROjitethegrig sids, Wh%’e'ﬂﬁh%ﬁ%éldmome second die

and a third redi stigidittéteanc He' Btk Wide ofthelig dRFLdcK Qhat the second
side of the third el ectrical]y coupled to

second i nt er poser ?g'ﬁg'?ﬁ‘tﬁl“eﬁm&t”feo (Fr ToRING F9RM T Ehe f'FSf mterposer

m croel ectroni c di subbiaie,nviRfeiRC theV &eSdrde rbMstibitioR 9 stricture s
fourth redistributi,on.s

opposite the actiVENR E‘é URF?Q?%@ﬁ?'fSﬁ@t%%ﬁrg-[bat;r,atgfand

the fourth di e first casmgicﬂvemgtne fi tshﬁe hﬁ@kec%hdi@leoéndtdiﬁeast a portion
third die such that t urthr % tion

structure is faci noéthevvg?} "%?rgﬂ’?etrﬁ i nt er poser
subst r at ea secohd misrpeledtiveicfdevicd I:Duptaadltstheﬁ“baﬁrim@electronlc device in a

structure is E{ gﬁédr doﬁﬁ'ggjr%loﬁ OtHQ lsgc%nd m?croé?gctr%%c%ewce having—

i nt er poser substrat
[ 10829- 8850- UsGeomtidrtepasdGuigd@atk; - 26- 0130/ 05 a second

casing coveri Qofifexddiin’ gecoﬁgmlrogﬁctid?lw b %'ttgct}e E e second

| east a portion of the I nterposer-.su
[c371 37. The st admé@r@os:vﬁr@ﬂb@raéa;ttheowr@d@eml@hm arf activebide and a

36 wherein: back side opposite the active side, a third terminal at the active
side, integrated circuitry electrically coupled to the third terminal,
and a third redistribution structure at the active side of the third
die and electrically coupled to the second interposer substrate;

a fourth known good microelectronic die having an active side including
a fourth redistribution structure and a back side opposite the
active side, wherein the back side of the fourth die is atiached to
the back side of the third die such that the fourth redistribution
structure is facing away from the second interposer substrate,
wherein the fourth redistribution structure is élebt_ljicaliy coupled
to the second interposer substrate; and
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the first, second, third, and fourth dies each include
integrated circuitry and first, second, third, and
fourth termnals, respectively, coupled to the
corresponding integrated circuitry, and the first,
second, third, and fourth redistribution structures
each include an array of ball-pads arranged in a
bal |l -pad array; a plurality of peripheral contacts at

a perineter portion of the corresponding die; and
traces el ectriza¢dopd casind congring éhet thirdidiealttse foarth die, and at least a
correspondi ng bal | ; pads [ bheral, contacts.
[c38] 38. The st acﬂed rr?fér?%ecgﬁ rgerl}‘hkdc%er é@lst&ag%. of claim
37, further conprising a plurality of electrica

cqupl ers ayt acﬁ@%técﬂemrcro%mﬁ&ggq&é%e' krﬁm av?l{:eé e

redistribution structures
m cr oel ectheolible seprcihisd,cdndclouitind®s eable insiude tittegrated sircuitry and

and second |rﬁ§r§&5h@qhﬁr t i
front side and & back 'sid dﬁg %g@?é&? E!Sf E%h?‘q%]& coupled to the

plurality of FPF%%POPWF%WE?@Q%? dsHinecnd at the front
side; a prérﬁi?étlde}zforﬁf tHir8 Caadod i BHIRRBRIon SRINGEL éa&tln% %I bee—e

front side; and plurallty of 1 nterposer pads
back si de. [c@Bta"ﬂbOf bff®ads arangad i ababetad @mavni c

devices of clal gty 'of UidriPReralC @BMmAaS | 2T aaBenda’é’[gte pohtioh of the
mat eri al between the fi réeg(gew ce and the second

device. [c41] 41. PHESROPYBREE: #A%r oel ectroni c devi ces

of claim 36 whacsai atetth@allj‘/lci)&plmgltﬁb eSS S BREIRhEIng ball-pads
i ncludes a first SIHF ar@fw nds de opposite the

first side, a plufPofpetppera Sontacts

170829- 8850- USOOOOlSL052290 0821 -27- 8130105 first

I pLer pos co rali S

i E%tﬁr pos::;F coﬁ@gg{a%i@% '%FF?S%FF?%? d%%fé szfﬁ"éf" %2 further comprising a

p plyraiilyi ofyeledftridah teupfrns eftaghad do abrrédpending dallipadsden the redistribution
&ft he plurality of interposer pads includes an

ar ray o

I nterposer pads arranged in a pattern
corresponding to a JEDEC pinout. [c42] 42. A nethod

f Riey Packag NoTiE 650RNSRILBREIEYIESS of LAR FBLHNRLiN the first and
second interposing structures each include:
a front side and a back side opposite the front side;
a plurality of first interposer contacts at the front side;
a plurality of second interposer contacts at the front side; and
a plurality of interposer pads at the back side.

e40] 40.  The stacked microelectronic devices of clair 36, further comprising an
underfill material between the first device and the second device.

[e41] 41. The stacked microelectronic devices of claim 36 wherein the first

interposer substrate includes a first side, a second side o;;posite the first side, a plurality of
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conprising: attaching a first known good

m croel ectronic die to a support nenber having

support nenber circuitry, the first die including a

first redistribution structure electrically coupled

to the support nenber circuitry; attaching a second

known good m croel ectronic die to the first die with

the first die between the second die and the support

menber, the second die including a second

r difstdnterppsaricontasts mnd mmlzaaﬁtxaoi segomgerﬁqsemmtmssm phofirst side, and

Dl o ipBeer pBs ¥ sqfrisids iR it iterposer pads
eliegiydes e pRjaycefuipternagen h@sSmgeld i e pauemhmrresqmpding to a JEDEC

f circuitry, and encapsulating at |east a

portion of the first die, the second die, and the

support rmenber. [c43] 43. The nethod of claim42

whagei n: apt aghi Rgthdd f h’drStpa&&gWQ %é}get%r%ﬁﬂe'dﬁ%ésonkh% method
die to a support nenber inclu attaching an act
siCAPPEHING he first die to the support menber, and

at t achi ngaiaching ANEHsiGRWA 369 3 ' -
the fi I‘Stadl e |9ncl udes atQ?acq?lﬁbg?g%glc%erﬁ?e&gpgh%‘etn%er having

second di e t o SHPHRECRPeBPRR Clpuityy, Eher first diegingludipng: g4first regiistribution

The met hod of sﬂu@ur@eﬂe%triﬁél@roah[ﬂed 8hd suppbrt membercwcunt
redlstrlburgaﬁgn struct e is at an active sid rﬁe
first die Ing ﬁéeg%ﬂf’ gwp SB‘P‘B?WF%’!?FF‘EJ}'P dip F‘U@Pdf%d!eém’fh the first

at active si ddiedfetwden the second dk and mdsupﬁ@:f Biefhber, the second die

attaching a first. known od M cr nlc dieto a

support menbel"U4ie ﬁosggo'%grfa'ﬁgﬁ‘iﬂwa S%r ‘%L"F qfing 3way, figmyipe support

structure to trembsy [:qmdrat plmeiityef efettlical couplers attached to the second

[ 10829- 8850- J%%% R%\ZQO 082) -28- 8130105

el ectrically coup |ng [ﬁ‘allty of first ball-pads

of the fmig:ttrucaﬂ)eebuphrrg theisecond dstte thetsup[mrtmember circuitry; and
correspo I t he

support qér#r1|1§.\kr’J UHt F@%&Ig&gg%%mﬂgﬁgnﬁg \/\#%%’8@ die, and the support

m cr oel ect ronﬂ‘@m@% to the first die includes

attaching a back side of the second die to a back side

of the first die;
{e43] 43.  The method of claim 42 wherein:

attaching a first known good microelectronic die to a support member includes
attaching an active side of the first die to the support member; and

attaching a second known good mmroelectromc dle o the f|rst die includes
attaching a back side of the second dieto a back side of the first die.

fca4] 44.  The method of claim 42 wherein the first redistribution structure is at an

active side of the first die and the second redistribution struéture is at active side of the
second die, and wherein: |

attaching a first known good microelectronic die to a support member includes

attaching the redistribution structure to the support member and
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and electrically coupling the second die to the

support nenber circuitry includes wre-bonding a

plurality of peripheral contacts of the second

redi stribution structure to correspondi ng second

support nenber contacts on the support nenber. [c45]

45. The nethod of claim42 wherein the first

redistribution structure is at an active side of the

first die, and wherein: attaching a first known good

m croel ect r oni @ecliically coupling i ploralityra it ball-pesisiod e first redistribution
fr; ﬁrg‘g[” e dawasgkxc@éj@ cSEes?Bg?uﬁéi r?tt ﬁugb&{ anm hreco%k‘é%%%ntthe support
peri pheral connegiobey; of the first redlstrlbutlon

Structure k-t & %é&%%mnf oE& tmlfrUQg%Fo grm%fpc? the e first die includes

contacts on the support

of claim45, failaehieg acbéﬁ'pﬁlﬁ% pﬁttjleaecwrﬂfﬁg) a bstlaside of the first die;
to the activeygide of the first die, and wherein:

attachi ng a second known good mcroelectronic die to

the fir st elegirigallyfoupitngdhe second ifianty the Isuporisingmber circhigy includes

second die to v&n’@;ﬁoo‘ﬁﬁﬁ@dao furﬁ*ﬂphoft ?@ﬁ pHePf? ¢ chsd ﬁl”the second

IS between the active sid I rst di
back side of f?ﬂ%ﬂ@é'eanﬁ"@t%e tanaor@semqgcapmd support member

coupling the %@ﬁt@ﬂt@oﬂlﬂﬁeéugpémﬁaeﬁlkl&po” menber
circuitry includes wre-bonding a plurality of

peripheral contacts of the second redistribution:
SfaasiCt Ur e45.0 JhE hesERINGt iclafn 32 6ABRINSHE RRf fedRRBBRIN structure is at an

[ FH4B51dthe S5 st PBL h280. 0821 - 29. 8130105 [c47

47. The netiduvbitg (aff" rgtlkadwn gcﬁadwh:emeieatrcemcca@m &ligpod ndmber includes
| east a porti econd

t he support %ﬁ% Jﬂg?(ﬂ(osé %f tﬁ%%?f gﬁe ?&%‘E&aﬁm%f and wire-
the plurali tjvom:ﬁnmh phtraliycad fi rsicpepblaa‘rsl amhtaafshﬂdhé frst Redlistribution
second redi st j

el ectri cal coup%ré?d;?dzge%%&td%gt% Eﬁ%gu%’r‘?@zﬁe °r PRYacts qigthe support
The net hod of membiem 42 wherein encapsul ating at | east

a portion of the

[c46] 48.  The method of claim 45, further comprising attaching a stand-off to the
active side of the first die, and wherein: ,
attaching a second known good microelectronic dile“fb -the' first' die includes
attaching a back side of the second die to the stand-off such that the
stand-off is between the active side of the first die and the back side of
the second die; and .
electrically coupling the second die to the support member circuitry includes
wire-bonding a plurality of peripheral contacts of the second
redistribution structure to corresponding second support member
contacts on the support member.
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first die, the second die, and the support nenber

i ncludes partially encapsulating the plurality of

el ectrical couplers attached to the second

redistribution structure so that at |east a portion

of the electrical couplers are exposed. [c49] 49. The

nmet hod of claim42, further conprising renoving a

portion of the encapsulant to at |east partially

expose the electrical couplers attached to the second

r defikt r i bdi onThst metbod obclaic4A0Vh&6in ehbapsuaatiioat |@fst a portion of the
cl@lim; | Siag. ing a third knowmn
il e e sk e, SR Sl pBeBE it oGy ediauisting tho
stRIGRIEY OF eleririgal raauplens; atiabhast foi thalsbgond cegistiingion seudtbiersb that the
di Fedifeal @RpRE |} rical couplers attached

to t heasecgnﬁrgg?@%ﬂﬁ &ueﬂcg%d'st ructure; and wherein

encapsul ating at least a portion of the first die, the
sqaand di as.anhe héifod ARG 42 RED CQIDL] $85
eﬁcg‘psul ating tﬁq th?rd de?@.‘u[ o ?ﬁ gﬁéfgp%]ﬂgﬁnﬁe#%g %sgmon of the
oMt ey Zheusepasidndied ard Hiecuppyrt erampter ingludae pedilinenadipsulating the
t Qlursiide of HRBAES IBPBR' atfabhdd ot ¥ %E&&J%ﬁétn%ttﬁo%;}i%ﬁﬂré‘ 9 that at

the second die to the support nenber circuitr
[ 187853 Pags ol iaeelecyict 6uerd apgxposedn- 8/ 30105 | c521
52. The nethod of claim42 wherein the support nenber
havi ng suggorb_ menber circuitry includes a first
4y, ond "€iRRINSHBERIet4, Hlther cRPrisinggremaielg & portion of the
plebicapsulalit tooht sagiRRktiallyRIERE the Gfechicall RPRACHEhSd 4 the second
and-ﬁﬂf“e'n t he nethod further conprises: attaching a
plTPSFUIon 8FUckffct ri cal coupl ers to correspondi ng
support nenber pads at the second side of the support

er. [g£53] - TIh tho f.claima42 wherein
EFC g@t rically gg%ﬁlel}hﬁ’g ﬁ'@'“&‘g%gﬂ‘tﬁ‘ea?"é“ﬁna‘"gt he support
menber ci attaghing ya ithicdll loshes gbdceic tiidraxsddirgnic aligplté g &B&NRd die in a

second die to . _renber circuitry w thout
~directly el ec?{aplgegf#gﬁ%g&g Ing the second die to the

first di eelegtimiy caplingsthadhitdodie toothe punaliityaaftelaciringl @uplers attached
plurality of g Moo [23VA ..the nethod

conpri si ng: aﬁ@%g%@%‘;p beﬁ’g&f%&bﬁg?e'fabgst known good

m cr oel ec¥esRiR eneansulatingal lesat er pootioer of the first die, the second die, and

the support member further comprises encapsulating the third die.

[c51] 51.  The method of claim 42 wherein electrically coupling the second die to

the support member circuitry includes wire-bonding the second die to the support member
circuifry.
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substrate, the first dies including first

redi stribution structures at an active side of the

i ndi vidual first dies, wherein the individua

redi stribution structures are electrically coupled to

the interposer substrate; attaching a plurality of

second known good m croelectronic die to the

individual first dies in a stacked configuration to

forma plurality of stacked devices, the second dies

i ied2Lidi ng $Becoftte methiod tof iclain i48 whetein tHeusupport h@ibeg having support

a he. er nd.a pluralit f, .
o) Bt REhi A ol BUE L socBRF s Bontf e YT secand 2 phratty
r eafisypRarignember pats afdhesemnd vide end endieirgthe etiRedomtér comprises:
dies to t Lfs ' . ; sul ating at

least & porpores PREAEy StASHAGH Soufi B Sthumhliuprort member
and the i nterfisds et the geeond side of tedupmpanatbarg t he

st acked devi ces from each ot her.

[ 10829- 8850- U50000 SL052290. UB2] -31- 8/30105 [c55]

549531 The et Hde resthed af deimM2wherein plecidcallachupligg the second die to
Plthe alipdot Mémbdrcitui iy loGordh

DN Sariot s mbor R Moo P Ref BaoRf 8Hefortl G810 fho suppon
S iTORIMRAT CIFREENY Witheyt dirgalfy efeotricaliyouglingdhe sasend die & e diest die.

substrate; and attaching a plurality of second known
good mi crggl ectronic dies to the individual first

dilg¥ i ncl dttes AalERefifTgmanyibwing jagelurglity oh avigreri¢aiiotigadevices, the
s el sbirpsisihg@ @ back side of corresponding first

dies. [c56 0. qu thaod of claim54 wherein: _

at t achi ng? CB'I"H r%aP F?ggcﬂf fiFst kaewrk gerthmigamsépctronic die to an interposer
m croel ect r onisahstiiales thed fitdh didat MERARE first TENSLBADE structures at an
i ncl udes attaching the re Lstributi structures a

t
the active sraeof'9Pnghai NELR! fiystspies eereln (the individual

i nterposer subsfstritidorartructaleschiel eRkclrivaliyObRIpldld td the interposer
plurality of Eti:tfs?rgtebal | - pads of the individual first
redi stribution struttures to correspondi ng- fir st .
i nt er pos exttaghing aetusalityof sheondikntver gaslemicrealsttanid dié to the individual

first dies in a stacked configuration to form a plurality of stacked
devices, the second dies including second redistribution structures
facing away from the support member, and a plurality of electrical
couplers attached to corresponding second redistribution structures;
wire-bonding the second dies to the interposer substrate:
encapsulating at least a portion of the first dies, the second dies, and the
interposer substrate; and

separating the stacked devices from each other.
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attaching a plurality of second known good

m croel ectronic dies to the individual first dies
i ncl udes attaching a back side of the individua
second dies to a back side of corresponding first
di es; and wi re-bonding the second dies-to the

i nter poser substrate includes wre-bonding a
plurality of peripheral contacts of the individua
second redistribution structures to correspondi ng
sdemnd i nteér pommetﬁﬁd aftl:llﬁmmvﬂh%m i nt er poser

substr at e fm%t hod of claim54 wherein

at't achi ng °a ‘ﬁcﬂ %Ip‘”ﬁ} 1 first kapwiy gaRghmigersépctronic dies to an interposer
mi cr oel ect r oni substrats incidenattaehing BRSREVSSBS b tAb Mdividual first dies to
i ncl udes attact[,w"]]_}]é'gef a bac §§| de of the individual

first dies to rﬁ?SgFB #*AMstrate and

Wi r e- bondiatigehingp huplatalityy ofo sedond sltnownegdqahﬁr@d,e;&@raﬁ,gcglgs to the
rrespondi ng

of the first redhid 'flpslftdfon o é%sﬁta#q?glng@% Fh sidegidhe mdlwduai

first support "~ menber ‘con

[ 10829- 8850- U&@M@.s@ﬁzmek §1826f cof@spoBdin@ fifdbdiks. 583
58. The nmethod of claim 54, further conprising
renoving a portion of the encapsulant to at |east
p&seli al | y5@xpdde metfeodyf glainh 54 wherkinel ectri cal coupl ers

ttached but
ot ached bonentg'y SRR9 Y 18) ESSAHSHAPRLR 48 o on rtposer
stacked mcr oép%%'ﬁfeowpldd@eﬁﬂa@blsg theh eedistributiod structures at the active
conpri sing: prRY gf ik "J}n(fnh&?’a'i ﬂ?&%@&'ﬁ%{ eg'ltgrg%eé %1%8"&*3 and

including (a) a first known m cr oe
attached to a®kriisally ouplingos @Wf@%@‘t firatt leall-pade of e individual first

second known egsrdtibitiéd SRIcRFL 10 @bﬁes‘ﬂbﬁdnﬁ:{ Iﬁﬁqr}ﬂgl% é& éntgcts on the

first die in a, stacked conflguratlon e se
i ncl udi ng an S8PRRET 8YR§EAMBY oj ecting away fromthe

first i ntarapmﬁgra pibsiity 3k Secéhd khédn Tgask %z@‘o@%&&cﬁﬁb dios to the

structure at of the secon

i.d
a plurality opd'f"’ﬁfjg' ttré E‘@? rpciges alf'éﬁfb'l‘%lasbaé’!‘t%éﬁ thepindividual
the first redssbnd bt thédkrsmtdﬂﬁﬁresﬁéMﬁg@lrﬁ@le@ &fcond
m cr oel e vice i & third known
good i croe eg%:"? g'ﬁa‘ %ecamg St ’Pé’?:%'@ ée’agu%ttaé?\@d“des wire-bonding
I Nt er poser substuraityeof rrnphdril)contack @f ke indiGaU s8R redistribution
m croel ectr onétﬁjcﬁ!ﬁ& %t %&F‘e%goéa" ngt hs%ccgnrc]i n%er%los(?erl réc:n’tacts on the

interposer substrate.

[c57] 57. The method of claim 54 wherein attaching a plurality of first known good
microelectronic dies to an interposer substrate includes attaching a back side of the
individual first dies to the interposer substrate and wire-bond%né a plurality of first
peripheral contacts of the first redistribution structure to corresponding first support
member contacts on the support member. )
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stacked configuration, the fourth die including an

active side projecting away fromthe second

i nt erposer substrate, a second redistribution

structure at the active side of the fourth die, and a
plurality of second electrical couplers attached to

the second redistribution structure; and attaching the
second m croel ectronic device to the first

m croel ectronic device in a stacked configuration.

[ d6®] 60. SBhe Tt methodfof claim 4,50rthven eomprising temdvingga pdreon of the
s I

meéé?ggﬁdgg? rt(?)%iL( Eéégf 9&?&”% %@ %'J%Ig]se B{?E |°r§gel%c‘irb h?%ﬂpletr?/ attached to
of cormeppandisp seeandaedistripdiop blewctures. a back side of the

second i nterposer substrate to corresponding first

el ectrical couplers of the first redistribution

stiss8lct ur e 99] c 6 |mehod Tare nestiagidried stdckedn riigroelediranive devices, the
CORRhbPédMpridingPosi ng an underfill material between

the first mcroelectronic device and the second

m cr oel ecPryising deflipic gnicroelectronic device including (a)a first known good
[ 10829- 8850- USREBLL&akMR2 k

62. The nethod of claim %goamnﬁglfegl ?3%?[333 rﬁ%ﬂ:%r%ﬁﬁ&%m, and (b)a
i nt er poser s uFEEqNsh KOWA Jogd daicrgelestraniy digjaffacheddtoghe first die in a

second si de OppRkéd orfiG@afidn! fo Bt dle,alﬂéiuw&@éawe side projecting
providing a first m CEIoeI ectronic device inclu

first known gd@¥@ fRind %ngSE'EieFR?ﬁ?rCSUHFt@t%ttatfbi%*tf%s‘f’*é}'%an structure at
first interposgy ashessinaioe then@éwﬁasme PARY b Chhrilit off'frr§t electrical
devi ce hawngaf]lrsgcgjg %? g to the first sid

of the first SPHRYPFFHLRd I 1he firshregistribulipn syuctyes; hod

flurt her. crrmpndingFass@iohamlﬁcrbglearqntcu%@icet:ucltsitfnd t‘d)@dhlrd known good
el ectrical co ers.to ndi n t er poser

ot The. cacong TSR i HERE B SRl BEE, and () o
wherei n t he i fawehposen goadsniameleatranitngie tittathedintoaths alird die in a

53PS bt AR B g st e proc

away from the second interposer substrate, a second redistribution

structure at the active side of the fourth die, and a plurality of second
electrical couplers attached to the second redistribution structure; and
attaching the second microelectronic device to the first microelectronic device

in a stacked configuration.

[¢50] 60. The method of claim 59 wherein attaching the second microelectronic
device to the first microelectronic device includes coupling a plurality of third electrical
couplers at a back side of the second interposer substrate to ‘corresponding first electrical
couplers of the first redistribution structure.

[c61] 61.  The method of claim 59, further comprising disposing an underfill

material between the first microelectronic device and the second microelectronic device.
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[c62] 62. The method of claim 59 wherein the first interpoéér substrate includes a
first side and a second side opposite the first side, and wherein:
providing a first microelectronic device inclqding a first known good
microelectronic die attached to a first interposer substrate includes
providing a first device having a first die attached to the first side of the
first interposer substrate; and
the method further comprises attaching a plurality of third electrical couplers to
corresponding interposer pads at the second side of the first interposer
substrate, wherein the interposer pads are arranged in an array

corresponding to a JEDEC pinout.
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