29 January 2007 PACKAGED M CRCELECTRONI C COVPONENT ASSEMBLI E QQQGm@ﬁggpgy
The present invention relates to m croel ectronic conponents. In partitular,
sonme aspects of the invention relate to packaged m croel ectroni ¢ conponent
assenblies, e.g., BOC packages, and substrates for use in such packaged
assenbl i es. Many packaged m croel ectroni c devices have a substrate, a

m croel ectronic die attached to the substrate, and a protective covering
encasing the die. The protective covering is generally a plastic or
ceram c conmpound that can be nolded to forma casing over the die. The

m croel ectronic die can be a nenory device, a mcroprocessor, or another

type of nicroel echperiatiPMIOREH ECTRONE COMPONEIGH ASSERHAILEY. Several

types of packaged devices al so include bond pads on the substrate that are
coupled to the integrated circuitry of the die. The bond pads nmay
alternatively be coupled to pins or other types of termnals that are

exposed on %{g&(g%@ghﬁr of the mcroelectronic device for connecting the
die to bus¥s, I"t's and/or other mcroelectronic assenblies. A

significant |imding fagtor f.or ufacturin ackaged m crpel ectronic
devices is encap‘ltglﬁ %FF 'T\f‘?@t'af‘égaﬁfﬁo FH%(OB‘F%(%H? F@'ﬁp%e\?é‘cf'i ﬁugpa Aldi es are
sensi tive cQmORRPE&s!dfatheSnoehttbnbeelfEolepad@gbd aniciystiealc eampawint and
environnmental conditions to avoid damaging the die. The protective casing
encapsul at i #igeihles.ne.g.t BB ePeEkagesh sidds tashiorditee it swich heackaged

envi ronnent al. mfbﬁ% ors (e.g., noisture) and shield the die fromelectrical
and nechani cafe shocks. One conventional technique for encapsulating the die
is known as "tr aefyer padksgdidngiricredgledtonicv aleviess plhayiengat haubdireteanda at

Lenst, 2 POt a Rl ie B aAa b8 e Z o) MR 02,
over the ditRe Qe ONe: prictketioé cbisrirpuisdenatatly unplabtid br éérbingc compound that

can be molded to form a casing over the die. The microelectronic die can be a

memory device, @ microprocessor, or another type of microelectronic component

having integrated circuitry. Several types of packaged devices also include bond

pads on the substrate that are coupled to the integrated circuifry of the die. The

bond pads may alternatively be coupled to pins or other types of terminals that

are exposed on the exterior of the microelectronic device for connecting the die to

buses, circuits and/or other microelectronic assemblies.

A significant limiting factor for manufacturing packaged microelectronic
devices is encapsulating the die with the protective covering. The dies are
sensitive components that should be protected from physical contact and
environmental conditions to avoid damaging the die. The protective casing
encapsulating the die, therefore, should seal the die from the environmental
factors (e.g., moisture) and shield the die from electrical and mechanical shacks.

One conventional technique for encapsulating the die is known as “transfer
molding,” which involves placing the die and at least a portion of the substrate in a
cavity of a mold and then injecting a thermosetting material into the cavity. The
thermosetting material flows over the die on one side of the substrate until it fills

the cavity, and then the thermosetting material is cured so that it hardens into a
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the cavity, and then the thernosetting material is cured so t t 2&@93
into a -1 29 January 2007 suitable protective casing for pro ec |ng t
die. The protective casing should not have any voids over the die because
contam nants fromthe nol ding process or environnmental factors could
damage the die, The thernosetting material, noreover, should not cover a
ball pad array on the substrate or danage any electrical connections

bet ween t hgghise Pnstetip ééé*ﬂ% fRIRote MY f#eaa}@a% eﬁotéa@esa‘aerng@lbgfd%ﬂ s that

it isdifficult to av0|d producing voids in the thernosetting material. In
one parti ciliage any aegdseovardhelidigbeewisai Qm‘éamiaanhfr@n the otddog weoaeasiong i s

formed over_the d |rst f at e nd a nd
protecti vee%gl %érﬁglo%ﬁ%ﬁ{s uéa”ﬁ?.;ggcﬁ}CQBOH JgR e&ﬂas?)&f 8% P
connect i ongnovBoviers skaud r&wrcfoaee aobalt pad skt sraties siibgtréte r&t dgasdenany s
formed from a first flow of the thernosetting conpound, and the second

casing i s PECHiEa pemactiansetyran thodiesndithe subrateset ting conpound- Thi's
transfer-nol di ng P Qﬁ &g{;of stéreﬁfdﬁ&née% ﬁ%‘tﬂ is iRt & tabfr‘ﬁdﬁ P? Jn’ng st or

second surface O trate becau i rst and secon
count er oneoidrdt tﬁerthaxsndsieﬁmgfrhamﬂahimu@parmhelantrbdsfearh&img twhsnfqees aml d| ng

t echni ques 0 produce void prote ve cas r the die
because thgr‘l‘?%&%‘e Give fe Q%grfﬁﬁgﬁ‘ﬁﬂvﬁb r}?afj'@r‘?rhla fcrﬁ SWP&%?@ rﬁé’@ Sduce a
first flowag@gtdeednd Fﬁitecfm‘é%?aslr@ id flfeRCh P RoRREAL &F tHeOdid anaewa@nsbﬁd ow
section. BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a top cutaway

i sonetric GERCHPNBORRSEsEN suerd ef theppbplesie. The §ehbRsing fs wEwed fance wit h
nbodi
one enbodi geak Ry dhfe 'ufb‘fﬁ]tﬁl%%tﬁﬁﬂ cEH%B[.ﬁS%ddsthé g‘;ﬁ:‘?&“&&éuﬁg ac‘?’ﬁf’ée/‘?f{?ﬁ‘t he

Cross- sectlonal view I | tage I'n e man
m cr oel ect a ;econd dnpoofeihe tﬁes&mﬂﬁﬂwgatorﬁpgume This tfangier-endidisg heshidueal | y
illustrat es a sub§equen s p' uf acturg of, -
y resull in' voids aong ei her the trs or second surface of the substrate
because the first and second flows may counter ane another as they flow through
the mold. Other transfer-molding techniques may also produce voids in the
protective casing over the die because the flow of the thermosetting material in
the mold may produce a first flow section that moves in a direction counter to a

second flow section.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a top cutaway isometric view of a microelectronic component
assembly in accardance with one embodiment of the invention.

Figure 2 is a schematic transverse cross-sectional view illustrating one
stage in the manufacture of the microelectronic component assembly of Figure 1.

Figure 3 schematically illustrates a subsequent'stage in the manufacture of
the microelectronic component assembly of Figure 1.

Figure 4 is a schematic cross-sectional view of a packaged microelectronic
component in accordance with an embodiment of the invention.

Figure 5 is a schematic side view of the packaged microelectronic

component of Figure 4.



the m croel ectroni c conponent assenbly of Figure 1. Figure 4 |2§ rﬁﬂi‘??@b?c
cross-sectional view of a packaged m croel ectronic conponent acco nce
wi th an enbodi ment of the invention. Figure 5 is a schematic side vi ew of

t he packaged m croel ectronic conponent of Figure 4. -2 29 January 2007
Figure 6 schematically illustrates a stage in packaging the mcroelectronic
conponent assenbly of Figure 4. Figure 7 is a schematic illustration

correspondi ng { A BesHARREAR Al haEl s Saketh BLOBEL e bRy BhUr e ©

DETAI LED DESCRI rvi‘ew arl ous e rese
i nvention momictenhasseatlectfigmest. conponent assenbl i es and net hods for
packagi ng m cro | ectronic npan assenbl i es-.  The terns gr croel ectronic

0
conponent " and HYEF c?e‘Pé’cstC?‘SmaEC "E@Hﬁﬁ%ﬁ?”’%@?@ﬁﬁwﬂ AT VAR:: alsdewy

variety of jardd Qbﬁg iRé 70RGUigek including, e.g., SIMM DRAM
fl ash- nenory, processors fI ip chips, ball grid array (BGA) chi ps,

or any of a variety of other types of mcroelectronic dies, assenblies, or

corrponents[jéwleﬂeégr E%@Rﬂf’ﬁo nbodi ment, the present invention provides a
m croel ectroni c % rate i ncl udes an active face, a back face, an

out war dl y- open recess in the back face, and a communi cati on opening. The

active facé.carfvesviewplurality of electrical contacts The back face is
spaced fromthe active face. The recess has a sidewall and a base that is

spaced fromtheVaU@luS/@rmec!éneﬁmeof &mmﬂe@atmmntropemrpwgeem@ﬂdsctmm@ugh t he

contacts i Epu R At iR B B e BioRadifo FREoRcrbAR Eorifdient ™

assemblies. The terms “microelectronic component” and “microelectronic
component assembly” may encompass a variety of articles of manufacture,
including, e.g., SIMM, DRAM, flash-memory, ASICs, processors, flip chips, ball
grid array (BGA) chips, or any of a variety of other types of microelectronic dies,
assemblies, or components therefar.

In one embodiment, the present invention provides a microelectranic
substrate that includes an active face, a back face, an outwardly-open recess in
the back face, and a communication opening. The active face carries a plurality
of electrical contacts. The back face is spaced from the active face. The recess
has a sidewall and a base that is spaced from the active face. The
communication opening extends through the base to the active surface and is
proximate to each of the electrical contacts and spaced from the recess sidewall
by a die attach width. '

A microelectronic component assembly in accordance with another
embodiment of the invention includes a substrate and a microelectronic
component. The substrate has an active face carrying an array of substrate
contacts, a back face spaced fram the active face, a recess in the back face, and
a communication opening extending through a base of the recess to the active
face. The microelectronic component has an active face positioned within the

substrate recess, a back face positioned outside the substrate recess, and a
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by a die attach width. A m croel ectronic conponent assenbly i Hém
with another enbodi nent of the invention includes a substrat ertg:n 549%%7

m croel ectronic conmponent. The substrate has an active face carrying an

array of substrate contacts, a back face spaced fromthe active face, a

recess in the back face, and a communi cation openi ng extendi ng through a

base of the recess to the active face. The m croel ectroni c conponent has
ate rec ce

an active face positioned withi.n the .supst b

posi ti oned 8@(%'1%68% EREPSIBIL Fftact eccaéré%&gér%he a9 Ofgﬁﬁg?@/ 92%85 taf]p Pfality
of conponentieepiRERCESUPIE fol ted shisttdte coaapenent active face that are
electrically cogg’:‘ ed to the substrate contacts. An alternative enbodi nent

provi des a ni cr d¥l edtte@alive cEMPSHEMNt REVEFES yai ABIFRGISTHORCs PEVPEER, a
m croel ect rQEEe?nb?fWR&U&H ’ aa$9%§1‘ra'@l d nFQBRRERSGhic TESNSSHRRL T 8h& Dafan

active face carrying an arra substrate contacts, an outwardly open
recess havi ognpowsiddevidikl sutschtea hasmaruactiat fare capgng rap exde rdi ngstrateough a
base of the recess to the active face., The mcroelectronic conponent has
an active fSUBacy ﬁ’ér‘?%‘ﬁ%ﬁ‘:@y, ORRB FOPTLFAYINE A o?devﬁadlnﬁ&ﬁeﬂtwmq}gﬁt@”car ried
by the conpgnaily akidndthd aaeubhad Bise 6f @6d rbeadd Yo tROURIQE faBet hahe
substrate contacts. The conponent active face is juxtaposed wth the base

of the rece@isreglertionc componenit haseal ARV frce.j @ asaipbswd 2Rt Pitlty sifdewal | s
of the rece(?cﬂ'nepc}#bebp cOnBRR Q%HBQ iHentg(ﬁgggﬁﬁe}]W%i{lQ%%em& %‘?é yel@d?r‘}icatll e

si dewal | s. d conpound encapsul e mcroelectroni c conponent and
covers a pocdipted tofthe BabstdistaoataetsacThies eorhporeent Eevarfdcd i< priaposed widhpri ses

fill havi ticl i I th w.dth of th A
et hod of nlRUPSRS B 1Ry e areCRRbINER CPBIPEIRORBBAE AILERBTS: W dBor dance

wi th anot hegidgpr U TRa re@ss! Bith I YANb4IAG defféd B8SvdelhapeRpidy &nd the
m croel ectronic conponent wth a substrate. The substrate has an active
face, a sidewalls. The mold compound encapsulates the microelectronic component and
covers a portion of the substrate active face. The mold compound comprises a
filler having a mean particle size larger than a width of the gap.
A method of manufacturing a microele”étronié component assembly in
accordance with another embodiment of the invention includes juxtaposing a
microelectronic component with a substrate. The substrate has an active face, a
back face, and a recess in the back face having a base that is spaced from the
active face. The microelectronic component is attached to the substrate with an
active surface of the microelectronic component positioned within the recess and
judaposed with the base of the recess. A component contact carried by the
component active face is electrically coupled to a substrate contact carried by the
substrate active face. The microelectronic component is encapsulated in a mold
compaund, which covers a back face of the microelebtronic component, at least g
portion of the substrate back face, and at least a portion of the substrate active
face. |
For ease of understanding, the following discussion is broken down into
three areas of emphasis. The first section discusses certain unpackaged

microelectronic component assemblies and methods of manufacturing such
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back face, and a recess in the back face having a base that E’ﬁ'ﬁﬁ%f
the active face. The mcroel ectronic conponent is attached t(?gtS 2087

substrate with an active surface of the m croel ectroni c conponent
positioned within the recess and juxtaposed with the base of the recess. ‘A
conponent contact carried by the conponent active face is electrically
coupled to a substrate contact carried by the substrate active face. The
m o7 06l ect I QL6 LRONPORRE ek Sn@NEansy! AIAL 1 &I ool Aibeltibal Cover s
a back face o & 'ni croel ectr onic conp ast-a portion o
substrat e baokpdneotassendlias ahéaaith@dqomraacordaa{:e wtiie os‘wbsmbaﬂmm oftee f ace
For ease of. understanding, the follow ng discussion is broken down into
three areas™$i" 'é’thaS| s. The first section discusses certain unpackaged

m croel ectroni ¢ conponent assenblies and methods of manufacturing such -4

29 January 2007 assenblies. The second section relates to sel ect packaged
Ung SN RRANSEASSRERNISS accor dance with ot her

ni cr oel ect rdr paRastesMicy
enbodi ments of the i nventl on. acka ed M croel ectronic Conponent
Assenbl i es Fi gurduejlsisaa fQPpC‘étﬁi”éM/d?‘? %‘ﬁe"ﬂ?‘ﬁ’@f@l BiRr S eAram T FUBPAEN oni ¢

component _ AssAEM Yol IB.GRERLSIANEP did hrdiRiTROg WREtnplnoRe et | on-

This mcroel ectronic conponent assenbly 10 generally 1nc es a substrate
20 and a mmcrp@@t:é'omcmmpouenbmmblﬁﬂOalelrlandﬂedna!mesmSsluﬂf‘osate 40er@0a by an

adhesi ve 70Q. articul ar odi ment .of th ubs e _sho Fi gures
L has . Mipgp B ApribgRenC B ECY 45 g, St PR pE BORaE 20, 0k
face 23, antegarB@ilavembadi®edidof tHpRASkiratet SoWRAR Fidaes 128had Iaaf:ratcémd/e face
24 is spaced fromthe back face 23 to define a thickness T. of the

substrate 20. 2FRedBd aprroRitedng frdlRiG arbagk fage 23, ppd @pastiMg fased4e t hat
provi des agpahdiRVtn@babRtdceRRdSTHPLRRUBEE BY iSEBHckd $OM Relthick face 23 to

define a thickness T, of the substrate 20. The substrate 20 may function as an
interposing device that provides an array of ball pads for coupling small contacts
on the microelectronic companent to another type of microelectronic component.
In the embodiment shown in Figure 1, the active facé 24 of the substrate 20
includes a first array of contacts, e.g., ball pads 27, and a second array of
substrate contacts 28 proximate a communication opening 36 in the substrate.
Each of the ball pads may be connected to an associated one of the substrate
contacts 28 by a trace 29 or other type of conductive line.

The substrate 20 shown in Figure 1 and schematically illustrated in Figures
2 and 3 also includes a recess 30 in the back face 23. The recess 30 is
rearwardly open (i.e., open downwardly in the orientation shown in Figures 1-3)
and has a base 32 spaced from a plane of the back face 23 by a depth D, and a
sidewall 34. The communication opening 36 extendé through a thickness D; of
the substrate between the base 32 and the active face 24. In the illustrated
embodiment, the communication opening 36 comprises an elongated slot that
extends lengthwise along a medial portion of the substrate 20. The substrate 20
may also include a mold port 26 (Figure 1) extending through the substrate 20 at



on the mcroel ectronic conponent to another type of m croel ectyy0
conponent. In the enbodi xnt shown in Figur eyg the active f;ig Jgéﬁ’aﬂ@ﬁz
substrate 20 includes a first array of contacts, e.g., ball pads 27, and a
second array of substrate contacts 28 proxi mate a communi cati on openi ng 36
in the substrate- Each of the ball pads nay be connected to an associ ated

one of the substrate contacts 28 by a trace 29 or other type of conductive

line The s i i i din
i gur s 2 aar s T BRI kol Rbfing AR HERERGL Rt JoRRPRET 0.
30 i s rearassodd gnopemf the subst@pero downwardly in the orientation shown in
Fi gures 1-3 a has, a base 32 space om a f the back face 23 b
a gepth D, ;nd g-g‘esisHE%éﬁtF %Q p?’&nﬁlﬁﬁ'g@atqr Hg'g B §3%% 8N irgdethr oug%
a thi ckness:oﬁﬁ a@htion, hel‘h%“Q%s’ir%i@Z@?ﬁé!WEé‘ fémdb@rsﬁa@aagn@brﬁﬁasn@%quf ace

24. In the illUstrated enbodinment, the conmuni cation opening 36 conprises
an el ongat edcmdﬁctmna:tsutskam@mﬁgmwrye alt@ﬁgg@smaﬁaa&f 145015, oF t he

substrate 20. . Th sub tra Is inclu 0 Figure 1)
ext endi ng tCHWJbag'DFﬁ SUH5: triB% %gte@ ‘9% 6359 jﬂgr{%’gm‘ % {Or@ég éf '?hr ough
| ocati on sm%@ac nisniding stBeeFtaHAl anwaﬁu@e*oromnemuaﬁt bam&ctPth%) segond end
22 of the substrate 20 The substrate 20 nmay be fl exible or d and have

any desi r e@neEsmqdinent: ﬂ@rF‘Ub?Hétes%fb%qm%ﬁS@S?OO GRYUBEAT R kgt 8 terials
commonly used "T‘Pegﬂe‘rbﬁ?@ eatt fh%”l’e%e SUBB LAl 6% v ﬁm_‘f_ raicel %rbé&on

gl ass, glass-fil esins, or |nat| ons thereo e substrate 20 can,
al t er nat i veange. belnf omeTechbofiinzamt, tbe@pth:Drrmm meke dranoatimit 208tuen;i aj:iou‘sm tabl e

Lo PrL 0t st 93080 LE R BB R et e BB 648, 20,
varied W t hédesa J0eikajoepityd g ﬂﬂéjthndkﬂégﬁ'fs bNthengiberdre dioremt end b@t;d@aﬁ h D is
no more t h?ﬁplg%%g%atlggothgrgepth Dq is about half the thickness T, of the substrate. For a
substrate having a thickness of about 0.4 millimeters (400 um), for example, the
depth D; may be on the order of 200 pm. In another embodiment discussed
below, the depth D, of the recess 30 is selectedwt'o position the plane of the back
face 23 of the substrate with respect to the thickness of the microelectronic
caompanent 50.
The distance Dé between the base 32 of the recess 30 and the active face
24 of the substrate 20 shauld be sufficient to carry the conductive traces 29 or any
other circuitry included in the substrate 20. In one embodiment, this distance D,
is at least about 50 pm. In another embodiment, this distance D; is about 50-100
gm. |
As shown in Figure 2, the recess 30 has a transverse width W, that is
greater than a transverse width W, of the communication opening 36. This leaves
a die attach width of the base 32 on each side of the communication opening 36.
The die attach width in the illustrated embodiment is sufficient to receive and
support the adhesive 70.
The most effective means for manufacturing the substrate 20 will depend,

at least in part, on the materials used in the substrate 20. The recess 30 and the
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150- 200 pmis expected to work well. In another enbodi nent, t f
recess 30 is correlated to the thickness Tg of the substrate %g.‘%?ﬂ}ag}ﬂQOﬁ

particular inplenentation, the depth D, is about half the thickness Tz of
the substrate. For a substrate having a thickness of about 04 mllineters
(400 pm, for exanple, the depth D, may be on the order of 200 pm In
anot her enbodi nent di scussed below, the depth D, of the recess 30 is

selected t LEd t ng~ o0 h flace 2 t te with
respect to&frﬁ@ab L?@E%egée@%“&tﬁse %ﬁai’r ggfgéé{%rm ooﬁf?c%eci?r@:?ger@ %Q%Jg?ﬁ?stance
DZ bet weenmiabkinlrags ¢2s32 nefchinirey (eax eeselblatich)l beplabimagif@eehngdesf (i he
substrate 20 should be sufficient to carry the conductive t[ﬁéces 29 or any
ot her ci r cBMethgr emEPdEEdtithe f9ress dBANTAREE. 38 AreoREPEAYITPIAEHLES ket s
di stance D& ihbSuBLiralgast about 50 pm In another enbodiment, this distance

D2 is about 50-100 pm As shown in Figure 2, the recess 3D has a
transverse wi dtlh &ie toagticuias mgneactering Haehrique saksmnaticsliwi represpptadf irt he

comuni cat ..on_opepi ng 36. ., This | eaves. a . die att wi_dt f th ase 32 on
cach i de. RERE Bishamiteatd PRI B R Satt Srflor Gt EE S5 B TRTE he

i | 1 ustrat eticRrbesIDBNthe SubSthtel X @AY bbdomeseiry@ vt [a5upRARIdr d digclaghesi ve
70. The nost effective neans for manufacturing the substrate 20 w |
depend,  dfirs|laxgts. | Thephbalencesef the ghiggiesschthe ajenDy May Hefefred om0, The
recess 30 9 i i I , for
exanpl e, ba;@? S(Tr)r%géﬁ ygf/ %gﬁ%ﬁi@%{oﬁ%ﬁnﬁ ng, [aggé fﬁcﬁpﬁ?ﬁgq?gg‘é@% aser

abl at i on) ,recesglopeoingeds grougb hits goie. tHickneamdidveny enbiodenesotface Heatr ecess

30,20, OPSirs T Bt 8Lt S5° R Bl bl BT BSRS T
through the entire thickness of the second layer 44 . The first layer 42 (or stack of
first layers) may be stacked with the second layer 44 (or stack of second layers)
and laminated to one another. Such lamination techniques are well-known in the
art and need not be detailed here. Since the recess opening 43 through the first
layer(s) 42 has a width W, larger than the width Wz of the communication opening
36 in the second layer(s) 44, an exposed surface of the second layer 44 (or the
second layer adjacent the first layer) will define the base 32 of the recess 30.

The microelectronic component 50 may comprise a single microelectronic
component or a subassembly of separate microelectronic components. In the
embaodiment shown in Figures 1-3, the microelectronic component 50 is typified
as a microelectronic die. In one particular embodiment, the microelectronic
caompanent 50 comprises a memory module, e.g., SIMM, DRAM or flash memory.
The microelectronic component 50 includes an array of companent contacts 52 on
an active face 51 of the microelectronic component and an integrated circuit 54
(shown schematically in Figure 1) coupled ta the component contacts 52. The
component contacts 52 are arranged on the active face 51 in an array, which may
be a linear array, as shown, or any other érray which is accessible through the

communication opening 36.



Figure 2, the substrate 20 may conprise two or nore | am nated.,,a
first thickness D, of the substrate 20 may be forned froma ‘%ﬁ‘%%¥29012
or a stack of first |layers. The bal ance of the thickness of the substrate
D2 may be forned from a second |ayer 44 or a stack of second |ayers. The
first layer 42 includes a recess opening 43 through its entire thickness
havi ng an i nner surface that defines the sidewalls 34 of the recess 30.

The communi cat | of R0 B 0885RRge U RN ihOBsENbl iR ko gAR L, (he

second | ayer 44 or stac i rst ers may be

stacked wi t §pdche fﬁﬂﬁ@ﬁcbdtﬂyéacedfm byra sdragdnait tlsuekmnd Hcaqrefsperi;amly 58 nat ed
to one another. Such | am nation technl ques are wel l-ﬁ%? %ln Eh art and
need not bethabtsgrnedhRe FRMPENFle idEesacbes HFeaMaeres (R, HaYR Lnehei r st

ayer(s) A2mise et Nefpd@hCHot R bae MhliBoidlng Naagaeishin! wat | on

opening 36 second ayer (s) 44; an exposed surface of the second
| ayer 44 (omicrdedectmaionmbrigyent ad) a&ﬁntthehe‘aubsfraie Rlyer I widrticulksf ithe t he

base 32 of the-recess 30. The croelectro n rise a
single m cr@@f%%‘:fé@ﬁ'ic wr@‘?ﬁﬂ?& tm"?}'rbeaaﬁqﬁ?éfs | 8%1 %(?21 t§?§u8&%

m croel ect raniih GRTBSABH It delvéd e Eﬁb@&ht@@%w@rhqm baBe Etzgﬂmee rdceds the

m croel ectroni c conponent 50 is typified as a mcroelectronic die. In one

particul ar ¥hbodi nent, the mcroel ectronic conponent 50 conprises a nenory

modul e, e.g., SlMM, PRI M78nsfci BBk Yen E@Q?m@o%fé&%ﬁﬁt joRefOBHONENt

50 includes an array ot npone contacts an active face 51 of the
m cr oel ect ramd the@em@ﬁeﬁtheatedem% nﬁ‘b@adhenjv@m oAyt caprprisé shibeided tape,

schematically in Figure coupled to e C nent contacts 52.

conponent c%ﬁ?%togas%ag#a)%f 3"’8ﬁnsftﬁréa'agg‘?rgf‘ﬁggpégg‘eg’fs?ﬁp%lhad tPIQ?/ whi ch
my be a lipeay f fraYsudkafth@Miss B0 de Udioe facd 8Y oM hidrelacte®sisi bl e
through the comuni cation opening 36. 7 29 January 2007 The

m cr oel ect regfPENedAfbnent 50 al so incl udes a back face 53 which is
As shown in Flgure 3, the active face 51 of the microelectronic component

50 may be attached to the base 32 of the recess 30 by the adhesive 70. A
quantity of the adhesive 70 may extend along at least a majority of the length of
the communication opening 36 (as shown in Figure 7). In this configuration, the
active face 51 of the microelectronic component 50 is positioned within the recess
30. The component thickness T¢ is greater than the depth D, (Figure 2) of the
recess 30. As a result, the back face 53 of the microelectronic component 50 is
positioned outside of the recess 30 at a location spaced outwardly from the plane
of the substrate back face 23. The distance between the component back face 53
and the plane of the substrate back face 23 will depend on the difference between
the depth D, of the recess 30 and the combined thickness of the adhesive 70 and
the microelectronic component 50. In one embodiment, these dimensions are
selected to position the plane of the substrate back face 23 approximately halfway
between the active and back faces 51 and 53 of the microelectronic component
50.

For purposes of illustration, a microelectronic component 50 having a

component thickness T of about 300 ym may be attached to the base 32 of the
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spaced fromthe active face 51 by a conponent thickness Tc and,a, per.i
56 that spans the conponent thickness Tc. As suggested in Fi gﬂrJé’D"é'a"ﬁﬁw
m croel ectroni c conponent 10 may be manufactured by juxtaposing the

m croel ectroni c conponent 50 with the substrate 20 In particular, the

m croel ectronic conponent 50 may be aligned with the recess 30 in the
substrate 20 with the conponent active face 51 oriented toward the base 32

of the recess .. An adhesj v, IS di i : ronic
conponent g@c:cgsgﬁig) b %‘2?5 1J§2t‘§8%99 W§V$£%g§§%8§£ the g&%@?ﬂ/ne%iggﬁg%
conprise atie Padkdadape of the debeirateOabeut umiky thetwéeratheadttvel ared tatler i al
stenciled or otherwi se applied to the, base 32 of the Sl,(lzgsﬁ_'l’ te recess 30
or the act ifee@sfatand 34 tg?lé”'ﬁ@@ﬁ%@@k?t?%?ﬁ%‘”bé%&??@ﬁ? B Re MR i n

Figure 3, %BSHQE%% g@, @ggéﬁﬁgmo(fadhggvgiv@g%se d ARi GreqmErosant 30R0 fmy be

attached to t he recess 30 by the adhesive 70. A quantity of
t he adhesi vemponemtythiektesadcal ong at |east a mpjority of the length of the

cctive face 51 bR EeBErElt B b BhHuR etbeateh S4hRafd, s M0 hi n e

recess 30rodMRLAMMANBS tedd¥sChmeTHisT will Rix@hesd e thaparidne pdephdry e (Fi gure
2) of the recess 30. As a result, the back face 53 of_the m croel ectronic

conponent Bdthitae ressss sidewall Sgutefinies grgaptd thewbstvesn. giheaMicRERGIGNIES paced

outwardly f 0, 4 ) e
bet ween t hgag]gbn%%ﬁeéryt ‘%%Zé’ 4 %u&sﬁﬁ%@ﬂ?%&h@%ﬁe@gﬁgﬁﬁﬁgft%ﬁg gs%}%s?zr gi e back
face 23 wi kécedem@ndeaning hefattlyf Censactegdye widib rarotdvk trde petiplery &6 ohéhe ecess

30 and the conbl?ned thi ckne%ﬁﬁ@f t he adhesive 70 and the m croel ectronic
conponent HHSTORIFCEPIUC SAHBRT . these dimensions are selected to position

the plane of thg gidbshbaifehthe fragse?se AR UK (FRjupt 2) bedhbwayessed ween t he
active and back faces 51 and 53 of the m croel ectronic conponent 50
no more than 100 pm greater than the transverse width of the microelectronic
compenent 50. The difference between the longitudinal width of the recess 30
and the longitudinal length of the microelectronic component 50 may be similarly
matched. (Figure 7 provides a schematic longitddinal cross-sectional view of the
microelectronic component assembly 10 in a mold 100.) This will yield an
average gap width between the microelectronic component periphery 66 and the
recess sidewall 34 of about 50 um. In one embodiment, this gap width is between
about 30 pum and about 50 pmn.

Once the microelectronic companent 50 is attached to the substrate 20, the.
component cantacts 52 may be coupled to the substrate contacts 28 by a plurality
6f ‘connectors 60. In the illustrated embodiment, these connectors 60 are typified
as wirebonds in which the bonding wire has a first end coupled to a component
contact 52, a second end coupled to a substrate cantact 28, and a length which
extends through the communication opening 36.

The total height of the microelectronic component assembly 10 may be less
than conventional board-on-chip (BOC)' designs, in which no recess 30 is

provided and the chip is attached to a flat back surface of the board. Some
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For purposes of illustration, a mcroelectronic conponent 50 ving a
conponent thickness TT of about 300 pm nmay be attached to theagakgg§5y3P07
the -g 29 January 2007 recess 30 by an adhesive tape 70 having a

t hi ckness of about 50 pm To position the back face 23 of the substrate
about hal fway between the active and back faces 51 and 53 of the

m cr oel ectroni ¢ conponent, the recess depth D, may be about 200 pm i.e,

50 pm (adh

hi bknees. TP alTts B MG RT e el p Bl TP pERERERG Rei-

peri phery Bgitatbipr bﬁlusl’cﬁﬁﬁla/mbhageb|nﬂc:bbl@crremesemBG'renTImrssemblyj topuxt apose t he
conponent periphery 56 wth the recess sidewall 34, defining a gap 40

t her ebet ween. The microel ectronic conponent 50 nay be substantially
centered wet h respestd McloBgdrasr CanginehbRssengigiess 30, leaving a fairly
constant gap w dih around the periphery 56 of the mcroelectronic

conponent 50. |Figames Ridpeiied@slatiohheew brapuekaRdwhidideladtronl @uipandht of t he
recess 30 is no.nore than 100 pm greater than the transverse wi dt h of the

mi cr oel ect Aol 3 isoReating thermcrepleqtanimeantseenbassertydy 1 BREH tauernal
W dth of tg—% EeGeH 3G s@]@ﬂ'attllaecréé%n%cgkf%ln wﬂaﬁ LRngfliink2e4 BY EigRR! SCL T oni ¢

conponent be sim ure provi des a schematic
| ongi t udi nal crlo$dgwes i ambs, theale 60 anHe pcrriim okthectubsinite Afbingyenzswn

assenbly 10 in d 100.), This wrl yield aver a a i.dt h, bet ween

the micr oe‘F%@FFH'ﬁF’g t@bﬂﬂB‘ﬁ'@ héé)r lr%%nﬁcgc?rﬂgouchgggg}??\@dgfﬁg deS4 of

about 50 pigo NrRNe (ﬁwgﬁb\ﬁﬁnﬁ Frgm& ga@ncwsljttb fosmbat eerasiagos? tB& pm and
about 50 pm Once the mcroel ectronic conponent 50 is attached to the

substrate %apﬁﬁlétescﬁrﬁpdr?eﬁp aoftEesomD craipg bt deippestaiaindilsubist rat e
contact s ZhriuRicRidl Sdritg 367 m%&ne%er@ Paish Botd}S d pdctish LRI back

enbodi nent S 60 are
surface 23 of the substrate 20, the gap 4D between the component periphery 56

and the recess sidewall 34, and may also substantially underfill the space

between the component active face 51 and the base 32 of the recess 30. The
second casing 84 may also cover a portion of the substrate active surface 24, the
substrate contacts 28, the connectors 60, and the component contacts 52. Any
conventional microelectronic mold compound may be employed; such compounds
are well known in the art and are commercially available from a number of
suppliers.

The first casing 82 can be formed by injecting the mold compound through
a gate of a mold at the first end 21 of the substrate 20 so the mold compound
flows along the back face 23 of the substrate 20 in a first direction (shown by
arrow A). The second casing 84 may then be formed by driving a portion of the
mold compound through the mold port 26 toward the second end 22 of the
substrate 20. The mold port 26 defines a pass-through location that is spaced
apart from the first end 21 of the substrate 20 and the recess 30 to generate a
second flow of compound along the active face 24 of the substrate 20 (shown by
arrow B). The second flow of mold compound moves in @ second direction away

from the second end 22 of the substrate 20 toward the first end 21.
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as wirebonds in which the bonding wire has a first end coupl e%lg;%a 2
conponent contact 52, a second end coupled to a substrate co nussy QH&
a length which extends through the conmuni cation opening 36. The total

hei ght of the m croel ectronic conmponent assenbly 10 may be | ess than
conventi onal board-on-chip (BOG designs, in which no recess 30 is

provided and the chip is attached to a flat back surface of the board. Sone

-s 29 January 2007 errbodl f the microel 9 senbly
10 are parti cul & PyCORPPIUE Eégr%ﬁg'ﬁc@@#)&aq %qﬁ%cﬁ%gggg ﬁ? 8ctron| c
conponent a8 ¥TBbYced Ave the bERR ataee M@H@@bl%lﬁd@ﬁy@hmﬁtof:‘és&l@nb' i es
Figure 5 is a side elevation view of 2 packaged m croel ectronl C conponent

assenbl y 15tiagk daporwiichgnahie A0 HBePeofdni IheckRpdiert fakssaling judvaof
Figures 1- i ng line
a3 of Fi guen EPROs PaRa3F ERRL FELPRSEAREHAERRI AFURKRIRRY il
substrate Zlﬁkohghehé)epat:e eetwaps thatkg dyl thermbetratorgd thnfirs8end Ti¢harwlrd
conmpound 80Q ¢ ecte into a shown | Fiqures 4 and 5) to
forma fi rg’lo g 52‘6 g'l g KakagdepiceyEls r@?@é’(fmi)id G?'BP%LW g'%‘@’@o‘??& @"ési ng 84
that subst aathdlsb¥odd hibg éfhﬁold%?ﬁﬂ&ﬂin@aélbﬁ@ 1P @ohNhcdtof thBeddrd Stascasi ng 82
al so covers a portion of the back surface 23 of the substrate 20, the gap

40 bet ween residt, cengiome nethere dispagiiss 36ay 1ed cramted dedbe Gisiaantended tand may

al so subst nd he space between the conponent active face
51 and the_ as@é\@%eq?eﬁke rlé?:st'ess 30. The second casing 84 may al so cover a

portion of the Figusé r at ds aat ischersati¢ atran®d/ersd herossubsitanat evieantaicttise 28, t he
o o riae ot Ssrabi s b B g Cen SN M 2 e
:Eg‘r’)"rl Iepst hes@einatiRdoAgit RISl divnAvablabksh BloAR e PITOBf FRiure 6.

The mold 100 includes a first mold section 105 and a second mold section 150.

The first mold sec:tion'105 has a first cavity 120 and the second mold section 150

has a second mold cavity 160. The second mold section 150 is superimposed

aver the first mald section 105 sa that the secand bavity 160 is positioned over the

first cavity 120 of the first mold section 105.

Mold compound injected into the mold 100 (indicated by arrows F) will flow
through a gate 110 into the first cavity 120. Thereafter, the mold compound will
flow through the mald port 26 and along the second cavity 160 (arrow B). If so
desired, a flow restrictor 115 may be disposed at the end of the gate 110.

In conventional BOC packaging, the flow of mold compound into the mold
will encounter the periphery of the chip and be forced to flow upwardly over the
entire thickness of the chip. In the embodiment illustrated in Figures 6 and 7, a
portion of a thickness of the microelectronic component 50 is received within the
recess 30 of the substrate 20. The adhesive 70 is also received entirely within

_the recess 30. As aresult, the mold compound flowing thraugh the gate 110 need
only clear the portion of the microslectronic component 50 extending outwardly
beyond the back face 23 of the substrate 20. This can appreciably improve the
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‘The fi,rst casing 82 can be formed by injecting the nold conpo hr
gate of a nold at the first end 21 of the substrate 20 so theﬁﬁtﬂa&' &g@ﬂﬂd

flows along the back face 23 of the substrate 20 in a first direction

(shown by arrow A). The second casing 84 may then be formed by driving a
portion of the nold conpound through the nold port 26 toward the second
end 22 of the substrate 20. The nold port 26 defines a pass-through

| ocation t i S space apart fromthe first end 21 of the substrate 20
and the re ‘éésdmmi%sg rﬂ'é?&'ﬂfédém"'ﬁ%@ﬁcﬂw dwiher fiesh aewiin 928 dndicated: bgct i ve
face 24 of g@,ﬁubstrate 20 (shown by .arrow B). The second flow of nold
conmpound m)ves 1'n a second direction away fromthe second end 22 of the

substrate 20 t disposihp@ (bcbrtlelb oet‘nfé gicroele&rordd cdeUﬁérY( 50@ithin the Pecess
package, the active surface of the die is

: sﬁgﬁiat :3182% F‘ﬁ?ﬁg@g&aé[w a%rba@fv liTHe if 10 stbglaatialy olifénate; iﬁﬁd\\@gf@nbﬁom di e
Convent | ord TGN Gt oRRbeth, 8 MnicMedioRE BRmbbaod R0 B, e ey

flow thr w@strmez& pdiaeehicthadizst érite2t bf theasubstrate zcmbsmrpuse fAdm theefidst r st end

of the wire sl ot. This, I e or counterflow of nold conpound
woul d rmvecq{'f%agg 8 serand caviti 6 ﬁ%‘%?”hﬁledgﬂﬁ md&u e B1okh gombeund ont

face of tReonli@nade td\ﬁoﬂthf&@wtge \éﬁllﬂ)sb e8h ss Cg‘hé@%ﬂt?&ﬁé ésb@ Cgr eat ed

in the casing intended éncapsul at e ewlre
schenmat i c e fesss r%@vﬁib% neectheofirat end @ affthe Isebstrite r20e| Hmereaﬁarpthéo mponent

bl gf | 0, F 7 hepat
ongt tutt 1R oSS bk WhyB P e Rodsrt i aotS st ST e T
mol d 100 mniaioameroancfocmionmtdoaaatth@baé@ézaiﬂdueare&%@sd MRlsthras&its an d150

The first nol ﬂ%{zectl on 105 has a first cavity 120 and the second nol
section 15Prefgduausserif, testrttng thgiingdvesignt fitw of dae mpldnspapewnd Aleng150 | s

super i npoggsl pathway. Appropriate selection of the width of the gap 40 can further restrict

this flow.
Conventional mold compounds include a fiowable component, eg., ‘a

curable resin, and a filler, which may comprise particulate silica or other relatively
inexpensive materials. If so desired, the width of the gap 40 may be less than or
equal to the mean particle size of the filler. In one embodiment, the gap 40 is no
wider than abaut 50 pym and the filler in the mold compound has a mean particle
size of 50 um or greater. In vne specific embodiment, the width ofthegap 40 is
about 30-50 pm and the mean particle size of the filler in the mold compound is
about 70 pm or greater. A gap width equal to or less than the mean particle
size of the mold compound filler significantly limits the passage of filler particles
into the recess 30. T his, in turn, can reduce or substantially eliminate problems
which could arise if a particle of the filler becomes wedged between the substfate
zg,and» the active face 51 of the micraelectrenic component 50.

United States Patent Application Publication No. U.S. 2002/0016023
(“Bolken"), the entirety of which is incorporated herein by reference, suggests a
method and mold design which can limit the backflow of mold compound from the
first cavily 120 to the second cavity 160 adjacent the first end 21 of the substrate
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over the first nold section 105 so that the second cavity 160 jJ oSiti d
over the first cavity 120 of the first nold section 105. Mol oéié%')'ﬂﬂmg%r?ﬁ

injected into the nold 100 (indicated by arrows F) will flow through a
gate 110 into the first cavity 120. Thereafter, the nold conpound w I |
flow through the nold port 26 and al ong the second cavity 160 (arrow B). |If
so desired, a flowrestrictor 115 may be disposed at the end of the gate

129, T convelt | gngh B0 Rackagl Dbl R4 B LA SSTRIMB,L Ao b, )

over the eﬂtﬂtr&vkms{:biﬂ%&e@fmtmﬁv elhting: o;ipbstte&uﬁsb@fdnhﬁaﬂtcrodléau@hroa@;@d In
Figures 6 and 7, cE)portl on of_a thickness of the m croel ectronic conponent

50 is recei V&€ ’Wﬂﬂh? Pﬁglgqf%geﬁ?'@t?so?“ 1% A4 tadigcenothe Rl AthedAve 70
is alsor eCEkMSﬁi\eﬁr?rtagLe%éﬂk%ﬂ b@&lfbatlﬁe‘sdcﬁca%s@aﬁ?ﬂ aft sfn H!aueétt&‘?x 5} d

conmpound flow ng thr '0 need cl ear rtion of the
m croel ectr 5nn‘m a(ﬁrqbdlnwrff, & a>s'eemt|! ﬁgwcﬁ,—gtamirdﬁhyer ttneyerﬁldwsrfe avdchk; ihmce 23

{1 ui o dynam et caile 0 EreCaRgRRrIY o RPBR G-Fs, L. g e8Pl cat oa

by arrow A)in Hﬁﬁ%bﬁ@aﬁf@ﬂeﬂu@zﬂ t9d béaeiow &rnﬁlﬂb%ﬁhbgﬂh&f@ﬁrfﬁ@ﬂ@ﬂfca@@ Wi thin
the recess 30 of the substrate 20 can also |imt, if not substantially

elinmnate, 12atviEetsenend taiily 160 adircenbine fegmpelicofibe welesirat 0.
m cr oel ectroni ¢ Grﬂgpgg%n#orﬁgxtaﬂg ﬁf?eq@‘é@s&ﬁ@&v?sez%mggﬁ&g {a otelgﬁ eﬁt’ornSt end

21 of the substrat ass rom first  ¢tavi second
cavity 160 anlj akentiaitiae tlg@tvmrﬂii()’conipeserbl'ﬁompﬂmog,hcbnd/\mm& dikbazre tom bkl ow

t hrough t he 40 .bet ween .t he conponent i her 56 and e recess
 tonal | - bacRlned iR Sh e S5 B Oirnsel I e SElsPE, o briaFe SERSE ne

nol d conpouipd W @aiﬂa‘ﬁeats%nfsécﬁﬂ Wﬂ%ﬁﬁ@ BldenAQimiR) B f AtRdd Lsly thae

m cr oel ectroni ¢ conponent 50 and the base 32 of the recess 30. This

presents a singular or plural number alsa include the plural or singular number respectively.
When the claims use the word “or" in reference to a list of two or more items, that
ward cavers all of the following interpretations of the word: any of the items in the
list, all of the items in the list and any combination of the items in the list.

The above detailed descriptions of embadiments of the invention are not
intended to be exhaustive or to limit the invention to the precise form disclosed
above. While specific embodiments of, and examples for, the invention are
described above faor illustrative purposes, various equivalent modifications are
passible within the scope of the invention, as those skilled in the relevant art will
recognize. For example, while steps are presented in a given order, alternative
embodiments may perform steps in a different order. Aspeéts of the invention
may also be useful in other applications, e.g., in manufacturing lead-on-chip
(LOC) microelectranic component assemblies. The various embodiments
described herein can be combined to provide further embodiments.

In general, the terms used in the following claims should not be construed
ta limit the invention to the specific embodiments disclosed in the specfﬁcation,
unless the above detailed description explicitly defines such terms. While certain

aspects of the invention are presented below in certain claim forms, the inventors
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nore tortuous path, restricting the inadvertent flow of the conpoun
along this pathway. Appropriate selection of the w dth of tﬂgbééauggvggﬁ7
further restrict this flow Conventional nold conmpounds include a.

fl owabl e conponent, e.g_, a curable resin, and a filler, which may
conprise particulate silica or other relatively |nexpensive materials. If
so desired, the wwdth of the gap 40 may be less than or equal to the nean
particle size of the filler. In one _enbodinent, the gap 40 is.n wi der

t han about Cgﬂtegmlaéﬁﬁh? ey ?%999??1 of ‘Ii’%e Hﬁ’legg% S%ngﬁsf gf F‘r%gh%ﬁg‘tst icle

si ze of 50/‘@3@)[@“’1%,% Riventfors @zenan@elridht teadpaddedial clahfs wheHtfiingthd he gap
40 is about 30- m and the nmean particle size of the filler in the nold
conpound i §PPligsHan g’OPHFﬁ“@r spheadaitional gigmwiaeg Euaihet seects eefs thehan t he
mean partiﬁ#@ 5l ze of the nold conpound filler significantly limts the
passage of |Pﬁef particles Into the recess 30. This, in turn, can reduce
or substantially elimnate problens which could arise if a particle of the
filler beconmes wedged between the substrate 20and the active face 51 of
the m croel ectronic conponent 50. United States Patent Application
Publication No. U S. 200210016023 ("Bol ken"), the entirety of which is

i ncorporated herein by reference, suggests a nethod and nold desi gn which
can limt the backflow of nmold conmpound fromthe first cavity 120 to the
second cavity 160 adjacent the first end 21 of the substrate -12- o 29
January 2007 20. In certain enbodinents of that disclosure, the flow of
nol d conpound into the first cavity is bifurcated to fl ow al ong opposite
sides of the mcroelectronic die. The nold 100 of Figure 7 includes an
island 112 adj acent the gate 110. As explained in the Bol ken publication,
such an island 112 can split the injection flow F into a first flow F, and
a second flow F2 and deliver these flows F, and F2 into the first cavity
120 through laterally spaced-apart gates 110. Bifurcating the flow



in this fashion can further limt the backflow of nold corrpouagn%l omtfhls
first cavity 120 to the second cavity 160 adjacent the first npiary, 2007, e
substrate 20. Unless the context clearly requires otherw se, throughout the
description and the clains, the words "conprise,” "conprising," and the
like are to be construed in an inclusive sense as opposed to an excl usive
or exhaustive sense; that is to say, 1% a®°sense of "including, but not
limted to." Wrds using the singular or plural nunber also include the
plural or singular nunber respectively. Wen the clainms use the word "or"
inreference to a list of two or nore itens, that word covers all of the
followng interpretations of the word: any of the itens in the |list, all
of the itens in the list and.any coghjjpation of the itens in the list. The
above detail ed descriptions of enbodinents of the invention are not

i ntended to be exhaustive or to I|mt the invention to the precise form

di scl osed abeve. Avtitioelesiseri¢ coropeend sibatnatescaniprisiagd exanpl es for, the

i nvention ar BRL: f!ﬂ'b% oses, various

equi val ent %8 agl catalbggélr ar g‘a'j@rsqB#ﬁr%léﬁﬁdayﬁeé%dope of the invention,

as those sKki alt@@kfavemececbirevéimacawefwei.| recogni ze. For exanple, while
steps are pregsenin® reler I d t perform
steps in a d??f er e%tdlyrebr ngllegé}é% i tﬂ@ bafcﬂ f %’r ﬁ%‘b’%?ls'&é@%ﬂ&? bzasg’g%&sef ul in
ot her applicati on@ase@%gsnaﬁeqhg tbeagwerfgca,eadi on-chip (LQO

m cr oel ectroqi @e}a@w‘g S e rlbed
herein can bg ‘E""ﬁ'ﬁ?ﬂgﬂ to provi K ?}P?h %éépérséeﬁggs)ﬂ% gawgnfedf:g’l ﬁ-.‘é
terns used in theCAINURIoRtion epening bgiﬁcumraxmmte lkeeedms:tfrtbed‘" rstt elebirlnalt the
| nvention to the sheqd iy &iEedHBRhS sibdth BRE Hid diebhGigReC! 1 cati on,

e

unl ess the above ta| scription exp tIy I'nes such terms. Wiile
certain aspects of the invention are presented below in certain claim

forms, the ipgventffes mlcpééle%groﬂlen#%}ﬁog&ﬁﬂsu B! affn t he WHdRdiPURe@SPECT S

of thelnventlonln any nunber o arm f
communication opening comprises a-slot through which the electrical contacts can be

connected to die contacts on a die positioned within the recess.

3. The microelectronic component substrate of claim 1 further comprising a
plurality of second contacts carried by the active face of the substrate, the second
contacts being spaced from the communication opening and being adapted to
electrically connect the substrate to a second microelectronic component.

4. The microelectronic component substrate of claim 1 further comprising a
~ mold port extending through the substrate from the active face to the back face at a
location spaced from the communication opening.

5. The microelectronic component substrate of claim 1 further comprising a

mold port extending through the substrate from the active face to the back face at a
location spaced from the recess.

[10820-8687-SG0000/5L.052690.003]



Accordingly, the inventors reserve the right to add additiona ai s % b;r
filing the application to pursue such additional cl ai m f or ms 2P 0
aspects of the invention. 29 January 2007 15 dains 1. A

m croel ectroni ¢ conponent substrate conprising: an active face carrying a
plurality of first electrical contacts; a back face spaced fromthe active
face; an outwardly-open recess in the3thk°face having a sidewal |l and a
base, the base being spaced fromthe active face; and a comuni cati on
openi ng extendi ng through the base to the active face, the conmmunication
openi ng being proximte to each of the first electrical contacts and
spaced fromthe sidewall by a die attach width. 2. The m croelectronic
conponent substrate of claim| wherein the comunication opening conprises
a-slot through which the electrical contacts can be connected to die

contacts on agdie T%SMH&T@%OWCt@nﬁbanﬁt Sitfsfratd: of3clauW’F vsme? lﬂ%ee?ééegg' c

corrponenh substrate of claiml further conprisin Second
cont act s "@aAweRthRf noBothay ene haltoin tm‘?kée%%ﬁsihﬁ‘o auizstratewlaetweemm adtivent act s

bei ng spm@nﬁﬁ@@bga@fagé)_mmm cation opening and being adapted to
electrically connect the substrate to a second m croel ectronic conponent.

4. The m croel ectroni c conponent substrate of claim1l further conprising a

nol d port extgndi Wetrhfcmtrﬁhﬁ Eéﬁttﬁjbfsfr&’t@éf%ﬁq Wﬁ%r&l@%‘?&rhe%ewe back

face at a |ocation spaced romt conmuni cati on openin
ni cr oel eB@s sApethd ppdrathandMumate of claim| further conprising a nold
port extending through the substrate fromthe active face to the back face

at a location spaced fromthe recess.
The microelectronic component substrate of claim 1 wherein the recess

has a depth of about 150-200 um.

9. The microelectronic component substrate of claim 1 wherein the base is
oriented away from the active face.

10.  The microelectronic component substrate of claim 1 wherein the base is
spaced from the active face by at least about 50 pm. ‘

11.  The microelectronic component substrate of claim 1 wherein the base is
spaced from the active face by about 50-100 pm.

12. A microelectronic component assembly comprising:

a substrate having an active face carrying an array of substrate contacts; a back
face spaced from the active face; a recess in the back face; and a
communication opening extending through a base of the recess to the
active face; and

a microelectronic component having an active face positioned within the
substrate recess, a back face positioned outside the substrate recess, and
a plurality of component contacts carried by the component active face
and electrically coupled to the substrate contacts.

[10820-8687-SG0000/SL052690.003)



[ 10829. 8687- SO0000/ 5L052690. OD3I 29 January 2007 16 0 6. The

mi croel ect roni ¢ conponent substrate of claim 1 wherein the red8s@nuaRs2007
depth of no nore than one half of a thickness of the substrate between the
active face and the back face. 7. The m croel ectronic conponent substrate
of claim1l wherein the recess has a depgh of no nore than 200 pm 8. The
m croel ectroni ¢ conponent substrate oflélaim 1 wherein the recess has a
dept h of about 150-200 pm 9. The m croel ectroni c conponent substrate of
claiml wherein the base is oriented away fromthe active face. 10. The

m croel ectroni ¢ conponent substrate of claim| wherein the base is spaced
fromthe active face by at |east about 50 pm 11. The m croel ectronic
conponent substrate of claiml wherein the base is spaced fromthe active
face by about 50-100 pm 12. A m-croel ectronic conponent assenbly

conpri sing: a3subshe afforbayitRmicA orfpoh¥f Eéé‘e?ntﬂ;ﬁréfybfaﬂn afb Ahinlhe
substrate, co tzicts; a back face spaced fromthe active face, a recess in

t he backmfcé%%?c EQRIP COMROBRTLGAMRAIEPS A Niigrenlepliorisdiendi ng t hr ough a base of the
recess to the active face; and a m croel ectroni c conponent having an
active face positioned within the substrate recess, a back face positioned
out si de the sidbst FHe emjceeladronie, gompopentr assemplyfof c daipontiht wieraina dhes

carried eréagctmwhew’ sb&56 Sﬁ&g trically coupled to the
substrate contacts. [10829. 86 7-SG600e 'S 8?32%0.003] 29 January 2007

15.  The microelectronic component assembly of claim 12 wherein the
component active face is juxtaposed with the base of the recess.

16. The microelectronic component assembly of claim 12 wherein the
component active face is attached to the base of the recess by an adhesive.

17. - The microelectronic component assembly of claim 12 wherei'n"ihe recess
has a depth of no more than one half of a thickness of the substrate between the active
face and the back face.

18.  The microelectronic component assembly of claim 12 wherein the recess
has a depth of no more than 200 ym.

18.  The microelectronic component assembly of claim 12 wherein a distance
between the component active face and a plane of the substrate back face is
approximately equal to a distance between the component back face and the plane of
the substrate back face.

20. The microslectronic component assembly of claim 12 wherein the

communication opening comprises an elongate slot through which all of the component
contacts are accessible.

[10829-8687-SG0000/SL052690.003}



170 13. The microel ectronic conponent assenbly of claim12 wh n the

m croel ectroni ¢ conponent conprises a microelectronic die. gbﬁh@uan(ZOO?
m croel ectroni c conponent assenbly of claim 12 wherein the nlcroelectronlc
conmponent conprises a nenory nodul e. 15. The microel ectronic conponent
assenbly of claim12 wherein the conponent active face is juxtaposed wth
the base of the recess. 16. The mi crodl&ctY oni c conponent assenbly of claim
12 wherein the conponent active face is attached to the base of the recess
by an adhesive. 17. The microel ectronic conponent assenbly of claim 12
wherein the recess has a depth of no nore than one half of a thickness of
the substrate between the active face and the back face. 18, The

m croel ectroni c conponent assenbly of claim 12 wherein the recess has a
depth of no nore than 200 pm 19. The microel ectronic conponent assenbly of

claim12 whergin 4‘h@'n%n%@fé@trorﬁ@w\ﬁg&etn?ﬁ%%m&e&% mtaﬁ fg‘(tﬁ?rf %’ﬁﬂf@r}% &a\l\ggﬁne

of the substrate back face Is oXI ma y ‘equa
the conpdHElty ¢fcanneelees @ﬁwdlmgaﬂmtmeth@fcomrmmmabs topabiegbeack domeecto0. The

m cr oel egbétAAIy coOpRRYGHRE c&.lltﬁlﬁ e ni cation
openi ng corrprllges an el oncgg?ez sl ot tLr oug %g\@gqéﬂﬁagﬁmﬁ%%gnent
contacts are accessible. [10828-8587SE000/ SL052880. 003] 5929 %]antjﬁry 2007
18 0 21. The cr urther

2 @ﬁé fiitrbg bﬁorﬁ&%&eé%% C?EL %JS‘!HH%'?{e SOOI % at i on

conprising a plurality conn
openi ng,mﬁlQ&Q"WHH@@ﬂéﬁPSU@Flwthel rﬁ'&l‘qeieCtmmplcomQOMaocﬂ thehmnnectpsnent
contacts to one of the substrate contacts.

23.  The microelectronic component assembly of claim 21 wherein each of the
connectors comprises a bonding wire having a first end coupled to one of the
component contacts, a second end coupled to one of the substrate -contacts, and a
length extending through the communication opening.

24.  The microelectronic component assembly of claim 12 further comprising a
mold compound covering a portion of the microelectronic component, a portion of the
substrate back face, and a portion of the substrate active face.

25. The microelectronic component assembly of claim 12 wherein the
microelectronic component has a component periphery and the substrate recess has a
sidewall, a portion of a height of the component periphery belng juxtaposed with the
sidewall. : ‘

26.  The microelectronic component assembly of claim 25 further comprising a
mold compound including a particulate filler, the filler ha'ving a mean particle size
greater than a width of a gap defined between the juxtab'osed sidewall and component
periphery.

- [10829-8687-SG0000/SL052690.003]



22. The m croel ectroni c conmponent assenbly of claim 21 further co r|S|n a
nol d conpound encapsul ati ng the m croel ectroni c conponent and29anuary 20
connectors. 23. The nicroel ectronic conponent assenbly of cIa|n121 wherein
each of the connectors conprises a bonding wire having a first end coupl ed
to one of the conponent contacts, a second end coupled to one of the
substrate contacts, and a |ength exteHing through the communication

openi ng. 24. The m croel ect roni c conponent assenbly of claim 12 further
conprising a nold conpound covering a portion of the m croelectronic
conponent, a portion of the substrate back face, .and a portion of the
substrate active face. 25. The m croel ectroni c conponent assenbly of claim
12 wherein the mcroelectronic conponent has a component periphery and the
substrate recess has a sidewall, a portion of a height of the conponent

peri phery beizy j gxb %ﬂ%@fécﬁ%ﬁn@ cér‘ﬂﬁﬁ neht ds¥dly o@c@almTT?fufih&r %p:ﬁ'% r{goé“ ¢

conponent assenbly of claim 2 er con‘er sl n

i ncl udi n§old pett extendiag dhrough é*Fe subsdrate frpeart ﬁwtwﬁgfa&ert@athe back Fadeeatsd ze
greater fodatibnisphiced flo@fth@rdans def i ned between the juxtaposed sidewal | and
conponent perlphery [ 10628. 8687500000/ 8L052680. 003) 29 January 2007 19
27. The m croel ectronic conponent assenbly of claim 12 further conprising a

mol d port extgndi ﬂ\gnﬁme%@}amy&gm?ldhé{t%%é?nmg@'l{)r%?nrﬂami ve face to the back

face at a |ocation spaced he reces croel ectroni ¢ conponent
assermbl y conpt Pubstigte Badug anr agtive Hase aarng sotamay ofaglibstrater santactsiranar r ay

Of substrate conbagiefdly 3pen qeéé/@rmévmgoﬂ&éw{)@cs& AahAlnRLAR"Ghdrig 204 2
peni ng endi n e recess e active
face: extendmg through a base of the recess to the active face;

a microelectronic component having an active face, a periphery, and a plurality of
component contacts carried by the component active face and electrically
coupled to the substrate contacts, the active face being juxtaposed with
the base of the recess and the periphery being juxtaposed with the
sidewalls, a gap being defined between the periphery and the sidewalls;
and

a mold compound covering a portion of the microelectronic component and a
portion of the substrate active face, the mold compound comprising a filler

having a mean particle size larger than a width of the gap.

29. The microelectronic component assembly of claim 28 wherein the
microelectronic component comprises a microelectronic die.

30. The microelectronic component assembly of claim 28 wherein the
microelectronic component comprises a memory module.

31.  The microelectronic component assembly of claim 28 wherein the
component active face is juxtaposed with the base of the recess.
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a mcroel ectroni c conponent having an active face, a peripherﬁgeﬁnd a
plurality of conponent contacts carried by the conponent acti

electrically coupled to the substrate contacts, the active face being

j uxtaposed with the base of the recess and the periphery being juxtaposed
with the sidewalls, a gap being defined betmeen t he periphery and the
sidewalls; and a nDId compound coveri?@ a®portion of the microel ectronic
conponent and a portion of the substrate active face, the nold conpound
conprising a filler having a nean particle size larger than a width of the
gap. 29. The mcroel ectroni c conponent assenbly of claim 28 wherein the

m cr oel ectroni ¢ conponent conprises a mcroelectronic die. 30. The

m croel ectroni c conponent assenbly of claim28 wherein the mcroelectronic
conponent conprises a nmenory nodul e. 31. The m croel ectronic conponent
assenbly of Al I vee f ed with
The base of tho. resssmBRRe soTRa el ShosBf 68 HEH 820, 20
32. The feBpYENtastiveiace is sipehindie thasbrsemfjharecessdiyrarpaihsbiveei n t he
conponent active face is attached to the base of the recess by an adhesive.
33. The m croel ectroni c conponent assenbly of claim 28 wherein the recess
has a depth &3.no Themecroglgstrenie chmpenast agserbly lofidlsin @8 wheesils ties tacas e

bet ween gheq 88%%‘6? nolrA&e tﬁé]‘ﬂ%rg&%f)&(gﬁh S o%he JJB% Q?ectfe?@é thr Onlly,po nor e

corrponent asse of claim erel n e recess
t han 200fageand e fageer oel ectroni ¢ conponent assenbly of cI aim 28 wherein
a di stance between the conponent active face and a plane of the substrate

back face is ]
34.  The microelectronic component assembly of claim 28 wherein the recess

has a depth of nho more than 200 ym.

35.  The microelectronic component assembly of claim 28 wherein a distance
between the component active face and a plane of the substrate back face is
approximately equal to a distance between the component back face and the plane of
the substrate back face. o

36. The microelectronic component assembly of claim 28 wherein the
communication opening comprises an elongate slot through which all of the component
contacts are accessible.

37.  The microelectronic component assembly of claim 28 further comprising a
plurality of connectors extending through the communication opening, each connector

electrically coupling one of the component contacts to one of the substrate contacts.

38.  The microelectronic component assembly of claim 37 further comprising a
mold compound encapsulating the microelectronic component and the connectors.

39.  The microelectronic componént assembly of claim 37 wherein each of the
connectors comprises a bonding wire having a first end coupled to one of the
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approximately equal to a distance between the conponent back face and the
pl ane of the substrate back face. 36. The nicroel ectronic coﬁgdﬁéH?rY2007
assenbly of claim 28 wherein the conmunication opening conprises an

el ongate slot through which all of the conponent contacts are accessible.
37. The m croel ectroni c conponent assenbly of claim28 further conprising a
plurality of connectors extending throdghot he conmuni cation openi ng, each
connector electrically coupling one of the conmponent contacts to one of
the substrate contacts. 38. The m croel ectronic conponent assenbly of claim
37 further conprising a nold conpound encapsul ating the mcroel ectronic
conponent and the connectors. 39. The m croel ectroni c conponent assenbly of
cl aim 37 wherein each of the connectors conprises a bonding wire having a
first end coupled to one of the [10629.8687S00000/SL062890.003) 29 January

2007  21compomgrmroentacpat §sdofid ehdS@RPRE B &wmb%bgﬁa@%n?écté NG gSybstrate

contacts a@lg )&g}d.en@th gétendl ng through the comuni cation opéent ng. 40. _
The mi cr (S90S ing WEHeg e corpaliaieatian arenivgai m 28 wherein the nol d
compound further -conprises a resin matrix and the nold conpound

substantially, fill the gap. 41. The m croel ectroni c conponent assenbly of
clai m 28 whert n t'he migf PaigtGogHonertorasemblyt ofelaina 28 ovheosie rthe peoid pher y

and the sofpéundl RIrthECESHpHsas Presii ABUK! 4 i L gL 0%d he
corrponenﬁ?peri phery bei n% j uxt aposed Wi i ?lﬁgﬁéléiogglﬁgpp&sg%tg@ﬁgy fills

m croel e€r%hi ¢ conponent assenbly of claim 28 further conprising a nold
port extending through the substrate fromthe active face to the back face

at a |locati oq sp%ﬁed fromthe recess.
41. e microelectronic component assembly of claim 28 wherein the

microelectronic component has a component periphery and the substrate recess has a

sidewall, a portion of a height of the component periphery being juxtaposed with the
sidewall. ' '

42.  The microelectronic component assembly of claim 28 further comprising a
mold port extending through the substrate from the active face to the back face at a
location spaced from the recess.

43.  The microelectronic component assembly of claim 42 wherein the mold
port is filled with the mold compound.

| 44. A method of manufacturing a microelectronic component assembly,
comprising: .
juxtaposing a microelectronic component with a substrate, the substrate having
an active face, a back face, and a recess in‘the back face having a base
that is spaced from the active face; _
attaching the microelectronic component to the substrate with an active face of
the microelgactronic componenf positioned within the recess -and
juxtaposed with the base of the recess; '
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43. The m croel ectronic conponent assenbly of claim42 wherein the nold
port is filled with the mold. conpound. 44. A method of manuf #8rl@nuagy 2007
m croel ectroni c conponent assenbly, conprising: juxtaposing a

m croel ectroni c conponent with a substrate, the substrate having an active
face, a back face, and a recess in the back face having a base that is
spaced fromthe active face; attaching2®he nicroel ectronic conponent to the
substrate with an active face of the mcroel ectronic conponent positioned
within the recess and juxtaposed with the base of the recess;

(10829. 8687SC0900/ SL052690. 003] 29 January 2007 22 0 electrically coupling
a conponent contact carried by the conponent active face to a substrate
contact carried by the substrate active face; and applying a nold conpound
to cover a back face of the mcroelectronic conponent, at |east a portion

of the subst resgritenglcofiping. mg)o@ab { msdc act| ve
face with the nold gﬁg&%ug; Trrlle net h tg%mg@wth%%oﬂffth@ﬁea?:g\p%%aggé

the nold conpound?@ qte centagariadRy the sybsirateastive faget anch whi ch the

i croel ect r ordpplydRROMASIE edthpdiind! BRHovEN S b’é@l?%ée Qif fhlée nﬁé@?l‘é&t%‘{@c
positi oned and del Vergrlp%]q é&e nmol d conpound to cavil
T

nmet hod of cl ai m 44°0R BR§iyA H@“’PH@fﬁ'@ﬁ au%ﬁ@om fé@erpaﬂdsﬁsleasia i ver| ng

the nold CO”DOUHdpbﬂloﬁofﬂfeséubﬂeété'a@ﬂ/eqfac@wﬁmﬁérﬁé‘W'cBM pAlhe: first side of
the substrate and flowi ng the nold conmpound to a second portion of the

nold cavity on an opposite side of the substrate through a nold port

ext endi ng t hrasugh ThBensth&s bf @élﬁw 44HeherEt® apRying thePfnofdl AnPotifia WBfpAsds t he
subst ratgfj ncl udes, . a commyni c
efining a mold cavity within whlch the microelectronic component and at least the
recess of the substrate is positioned and delivering the mold compound to the mold

cavity.

46.  The method of claim 44 wherein applying the mold compound comprises
delivering the mold.- compound to a first portion of a mold cavity on a first side of the
substrate and flowing the mold compound to a second portion of the mold cavity on an
opposite side of the substrate through a mold port extending through the substrate.

47.  The method of claim 44 wherein the substrate includes a communication
opening through the bottom of the recess to the substrate active face and applying the
mold compound comprises flowing the mold compound through the substrate via a mold
port extending through the substrate at a location spaced from the communication
opening.

48. The method of claim 44 wherein the micrbenlectr'onic component has a
periphery spaced from an inner face of the recess by a gap, applying the mold
compound comprising delivering the mold compound to a mold cavity, the mold
compound comprising a flowable componeqt and a filler having a mean particle size
larger than a width of the gap.
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openi ng through the bottom of the recess to the substrate active face and
aBpIylgg t he gm)ld conpound conprises flow ng the nold conpouﬂaJPﬁHéﬂgROQHe
substrate via a nold port extending through the substrate at a | ocation
spaced fromthe comuni cation opening. 48. The nmethod of claim44 wherein
the m croel ectronic conponent has a perlphery spaced from an inner face of
the recess by a gap, applying the nol d?3cofpound conprising delivering the
nol d conpound to a nold cavity, the mold conpound conprising a flowable
conponent and a filler having a nean particle size |l|arger than a w dth of
t he gap. 1108294087. 300000 51082690. 0031 29 January 2007 23 o 49. The

nmet hod of claim 44 wherein electrically coupling the conponent contact to
the substrate contact conprises passing a connector through an opening in
the bottom of the recess. 50. The nethod of claim49 wherein applying the

nmol d conpoundtSconiphe saethodoMecllamg thpﬁryt'lﬂ@@cﬁlfcgw bbuéﬁp@ R Qorﬁ&ﬁ}éﬂ{'md and
b W e no conpound
rsnucftoglme&(ﬁ.l %érglté lﬂ& ﬁ%%ﬁgp?? ‘%E%CS ”ﬁqugﬁgrﬁgm“"&c@ﬁﬂ"y@ﬂ% an epaming #1 ng: an

active fthedottamroftivgreaassel ectrical contact; a back face spaced fromthe

active face; an outwardl y-open recess in the back face having a sidewal l
and a base, the base being spaced fromthe active face; and a

conmmuni cat i 0B0ppeThd theRhdEoNdIAE 49 WAk bﬁkﬂy&ﬁ@%ﬂ’e i8It &fn;fb‘ﬁhb Y:gg{p the

conmmuni cati on gFenln eln OX|nate to the electri cont and spaced

from t he® e CoRpegs 0(5,\@ R dv\ﬁ:quppund and substantially filling the opening

with the mold compound.

51. A microelectronic component assembly comprising:

a substrate comprising:
an active face carrying an electrical contact;

a back face spaced from the active face;
-an outwardly-open recess in the back face having a sidewall and a base,
the base being spaced from the active face; and
a communication opening extending through the base to the active face,
the communication opening being proximate to the electrical
contact and spaced from the sidewall by a die attach width;

a. microelectronic component electrically coupled to the electrical contact, the
microelectronic component having an active face and a periphery, the
active face being juxtaposed with the die attach width of the base of the
recess and at least a portion of the periphery being juxtaposed with the
sidewall of the recess, defining a gap between the periphery and the
sidewall; and

a mold compound covering a portion of the microelectronic component, the mold
compound comprising a first component and a filler, a portion of the first
component being disposed in the gap and the fi ﬂer havmg a mean partlcle
size at least as large as a width of the gap. '
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a mcroel ectronic conponent electrically coupled to the electrlc I conta&%
the mcroel ectronic conponent having an active face and a pe ry 2
active face being juxtaposed with the die attach width of the base of the
recess and at |east a portion of the periphery being juxtaposed with the
sidewal | of the recess, defining a gap between the periphery and the
sidewal | ; and a nold conpound coverlngzﬁ pertion of the mcroelectronic
conponent, the nold conpound conprising a first conmponent and a filler, a
portion of the first conponent being disposed in the gap and the fiIIer
having a nean particle size at least as large as a wwdth of the gap. 11 0
8 29-86 87SE0000/ SL052690. 003j 29 January 2007 24 o 52. The

m croel ectroni c conponent assenbly of claim51 wherein the comrunication
openi ng conprises a slot through which the electrical contacts can be

connect ed t o hnt aties nﬁdsroélbetrdiﬁl@rMmth@s%rﬁ&VpQP%m §$ wﬁ?f%m the
m croel ectronic g(?nrrgonent asse claimbl wherein ectri cal

contact FYNAQUPICA PeuRg F‘B‘HP"%?&I# ﬁ'@f threygh whieh MPP@W@%f%@mb%ont act

carried cénhected tatbbhtéetsfofmﬁeﬁfcrbél@ctﬁdﬂ%édr?&:enﬂhe second contact being
spaced fromthe communication opening and being adapted to electrically

connect the substrate to a second m croel ectroni c conponent. 54. The

ni croel ect r orgs; Cmoﬂﬁﬁbelé&mﬁbnﬂﬁonﬁﬁi&'a%eﬁﬂb@ ugd g mCQW\M@‘eW\g tle 0! d

port extendi n% throg%q& e substrate fromthe active Tace he back face

at a | oBgPYi5 'shele¢Ec Grnaah &mbﬁomwnmse%d cphiact carried

m cr oeI eby rthai ctive nacg et th@s s@tsEiate, Ofhe CAéioRt Sdontddt t H&rd $ioRtf tRe MOl d
port extendin ggthei bstraefromthe active tothe backface

at a | Océoépmgﬁxcg ning Ay beinge d to electrically connect the substrate to a
second microelectronic component.

54.  The microelectronic component assembly of claim 51 further comprising a
mold port extending through the substrate from the active face to the back face at a
location spaced from the communication opening. ' o

55.  The microelectronic component assembly of claim 51 further comprising a
mold port extending through the substrate from the active face to the back face at a
location spaced from the recess.

56.  The microelectronic component assembly of claim 51 wherein the recess
has a depth of no more than one half of a thickness of the substrate between the active
face and the back face.

57.  The microelectronic component assembly of claim 51 whereln the recess
has a depth of no more than 200 pm.

58.  The microelectronic component essembly of claim 51 wherein the recess
has a depth of about 150-200 pm.
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56. The m croel ectroni c conponent assenbly of claim51 whereiggt s
has a depth of no nore thagpone hal f of a thickness of the suggﬁggygﬁﬁﬁaa7
bet ween the active face and the back face. 57. The mcroel ectronic
conmponent assenbly of claim 51 wherein the recess has a depth of no nore
than 200 pm 58. The m croel ectronic conponent assenbly of claim51 wherein
the recess has a depth of about 150- 239 pﬁ\ [10829-6687$00000

5L052590. 0031 29 January 2007 25 59. The microel ectroni c conmponent
assenbly of claim51 wherein the base is oriented away fromthe active
face. 60. The microel ectronic conponent assenbly of claim51 wherein the
base is spaced fromthe active face by at |east aboyt‘50 pm 61. The

m croel ectroni c conponent assenbly of claim51 wherein the base is spaced
fromthe active face by about 50-100 pm 62. A mcroel ectroni c conponent

assenbly conygd. si Mhe naicroLlesrerié eompynetd adserdfy biQailP5f mﬁlgferiry {Ha%aRE (@ ray of

te.contacts: a back face spaced fromthe active tace; a recess in
fﬁgshggkggejﬁ%(},a %fr?'gég%géwﬁé%eng g sidewal | ; and a communi cati on openi ng
extending through a base of the recess to the active facg; at hinth
m croel ectronjc ¢ onent having an active face positioned wthin the
substrate r etr:y(gss, QEQHHEFRS'F%@%WW@%@SWW efcclaimeb s whsreirathe base sss, a

. ; , he
conponenspaeed fohethy actitkade BY HI [Bhdtlapo@f scq@APONeNt contacts carried by t
cogonentpaangtive face and elgiéctri cally coupled to the substrate contacts, a

hei ght of the conponent periphery being juxtaposed with the sidewall; and a
mol d Cf)rrpounmi ncrhélniigodledirdrid Sathgdrient hddeRlbly Stk 81 GherdVthl $ads [BAN
particle

spaced from the active face by about 50-100 um.

62. A microelectronic component assembly comprisihg: '

a substrate having an active face carrying an array of substrate contacts; a back
face spaced from the active face; a recess in the back face, the recess
having a sidewall; and a communication opening extending through a
base of the recess to the active face;

a microelectronic component having an active face positioned within the
substrate recess, a back face positioned outside the substrate recess, a
component periphery, and a plurality of component contacts carried by the
component active face and electrically coupled to the substrate contacts, a
height of the component periphery being juxtaposed with the sidewall; and

a mold compound including a particulate filler, the filler having a mean particle
size greater than a width of a gap defined between -the juxtaposed
sidewall and component periphery.

63. The microelectronic component assembly of claim 62 wherein the mold
compound encapsulates the microelectronic component and the connectors.
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Size greater than a width of a gap defined between the juxtapggsed sid I
and cgrrponent periphery. 63. The m croel ectronic conponent as?gn%'ﬂ}'aasw
claim 62 wherein the nold conpound encapsul ates the m croel ectronic
conmponent and the connectors. [10628-6667S30000/ SL052690.003] .. 29
January 2007 26 0 64. The mcroel ectroni c conponent assenbly of claim62
wherein the nold conpound covers a pdGi&n of the nicroelectronic
conponent, a portion of the substrate back face, and a portion of the
substrate active face. 65. A microel ectronic conmponent assenbly conpri sing:
a substrate having an active face carrying an array of substrate contacts;
an outwardly open recess having sidewalls; and a comunication opening
extending through a base of the recess to the active face; a

m croel ectroni c conponent having an active face, a periphery, and a

plurality of GQOWDWmichéEtmtcSc&ﬂﬂdeeﬂﬂa%ﬁﬂ?o?@l%ﬂ?%@%h&gw the rpcs\ e and

electric | ed to fhe bstrate contact’s onent e face
bei ng %&E"ﬁ%’%‘g&g‘(ﬁ’i # PPfiign 5 the micrqalpetiopiscompanents aneoqtjem pf)tmers,absumteg

j uxt aposbdckfacb]‘aﬁd@p@tldxemﬂhb%ubﬁrﬂéﬁcth@'fé'&.d_ef' ned between the periphery
and the sidewalls; and a nmold conpound covering a portion of the

m croel ectroni c conmponent and a portion of the substrate active face, the

| ler, a portion of the
nol d conpoundGE:OHWm&erS‘Eﬂecﬁrofwld@hpoﬁ@ﬁ%@%ﬁlg%ﬁﬁlpﬂ%ﬁéI |ler having a nean

o o oo el B8 BB Geiiabe cafna s ArhCotagheuot: sariadran
m croel ectronic C@UWGIWOp@ﬁ%H@éSYhé\fIﬂ@%ﬂbWbI@E’ Wﬁeef EoMmiul aﬁaﬂ gperﬁr?émound
encapsulates the ni {éngmg?ﬁéﬂgohné base ofthe ?gcesg Podthe ace:tlv(c:eofggeec or >
a microelectronic component having an active face, a periphery, and a plurality of
component contacts carried by the component active face and electrically
coupled to the substrate contacts, the component active face being
juxtaposed with the base of the recess and the periphery being juxtaposed
with the sidewalls, a gap being defined between the periphery and the
sidewalls; and
a mold compound covering a portion of the microelectronic component and a
portion of the substrate active face, the mold compound comprising a first
component and a filler, a portion of the first component bemg disposed in
the gap and the filler having a mean particle size at least as- large as a
width of the gap.

66. The microelectronic component assembly of claim 65 wherein the mold
compound encapsulates the microelectronic component and the connectors.

67. The microelectronic component assembly of claim 65 wherein the first

component of the mold compound compnses a resin matrix and the mold compound
substantlally fills the gap. '

' 68. The microelectronic component assembly of clalm 65 wherem only a
portion of a height of the component periphery is juxtaposed with the sidewall.
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67. The m croel ectronic conponent assenbly of claim®65 whereig.the fir
conponent of the nold corrp(r)rEnd conprises a resin matrix and t%@ %L@ryit(m?
compound substantially fills the gap. 68. The microel ectroni c conponent
assenbly of claim®65 wherein only a portion of a height of the conponent
periphery is juxtaposed with the sidewall. 110829-9687s00000/SL052690. 0031
29 January 2007 27 0 69. A nethod of %n!ﬁ acturing a mcroel ectronic
conponent assenbly, conprising: juxtaposing a mcroelectronic conponent
with a substrate, the substrate having an active face, a back face, and a
recess in the- back face, wherein the recess has a sidewall and a base and
the base is spaced fromthe active face; attaching the m croelectronic
conponent to the substrate with an active face of the mcroelectronic
conponent positioned within the recess and juxtaposed with the base of the

recess and wi&h a/penetphergf afanufesturingcaomicedicaidon® CORBEREHT alRhiM, _
j uxt aposegnihidiRgt he sidewal | of the recess to define a gap therebetween;
el ectri ca?l yco ipl i ng a conponent contact carried by the conponent active

face to a subxapesieg aonicensiectranici sehpoyeritheitis alRabstaits, tﬁé%hﬁﬁr&t@ﬁﬁ@il&%‘”d
nol d conpound,

vering a portion of . 1 ¢roelectronic conponept with a .
'f ﬁe m)lgd Cgrrpoun g %}cén%%g?c% aagqﬁkﬁé?e'c@ﬂp%ﬁ Séfhg‘th?"’qulfP%?v whgieindgher nean
particle size at Irecess has d sidgyeallaandia\biagdé bndthd i edeBpack-frof the R d of
claim 69 wherein ggyering a portion of the mcroelectronic conponent
conpri ses disposing a portion of the fi rst component in the gap. 71. The
met hod of cl aAtackiogwhe mitmeleotvanic ngmponent to thie aibstrite VIHCA® abRet f680f

the microelectronic component positioned within the recess and
juxtaposed with the base of the recess and with a periphery of the
microelectronic component being juxtaposed with the sidewall of the
recess to define a gap therebetween;

electrically coupling a component contact carried by the component active face to
a substrate contact carried by the substrate active face; and

covering a portion of the microelectronic component with a mold compound, the
mold compound including a first comporient and & filier having a mean
particle size at least as large as a width of the gap.

70.  The method of claim 69 wherein covering a portion of the microelectronic
component comprises disposing a portion of the first component in the gap.

71.  The method of claim 69 wherein covering a portion of the microelectronic
component comprises applying the mold compound to cover a back face of the
microelectronic component, at least a portion of the substrate back face, and at least a
portion of the substrate active face with the mold compound.

72. The method of claim 69 wherein electrically codpling the cémponent

contact to the substrate éontact comprises passing a connector through an opening in
the bottom of the recess.
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conponent conprises applying the nold conmpound to cover a bacé face of
m croel ectroni c conponent, at |east a portion of the substrat 9r)a§6‘k'aﬂé8é$?

and at least a portion of the substrate active face with the nold
compound. 72. The nethod of claim69 wherein electrically coupling the
conponent contact to the substrate contact conprises passing a connector

t hrough an opening in the bottom of tZf r%cess.

110829- 8687SG0000I SL052690. 0031 29 January 2007 28 0 73. The nethod of
claim 72 wherein covering a portion of the mcroelectronic conponent
conprises covering the connector with the nold conpound and substantially
filling the opening with the nold conpound. 74. A nethod of manufacturing a
m croel ectroni c conponent assenbly, conprising: attaching a conmponent
surface of a microelectronic conponent to a die attach surface of a

substrate, whé&d.ei Mhemeethad of claine 7D avhetéin %bv@mﬁ azmgf .t?,gr,ﬁigfgg%gg&??g% .

apart by r hickness, the die attach

pl ane of C@H@H?l r S?B'?B{)#]eﬁcecoﬁ?/"@ r‘gaué’Bﬂm"t rc M8 sdhe napld; scompeyndt B t he
subst r at eubdiandiaiietiing thedpaning ddtvahé nidid edmlsouhaom t he second surface fo the
di e atach surface; electrically coupling a conponent contact carried by the
conponent surface to a substrate contact carried by the first surface of

the substrat e74u t A anetbahrgcmanufablifing 08 NARFGecBBRIBNEbABGoddM A8y, OPeni ng
t hr ough &%}ﬁ rigi@iuced t hi ckness; and covering a portion of the ’
m croel eCL TN ‘conponent with a nold conpound, the nold conpound

i ncluding a fattashing enpampottentisdrfacel of 4 eficroattithicéMpéhenP? bi &b Suskige at
least as large as g dih aOfsugstga%g, ks e e s%%gtlrggeggs Oﬁ]:'st and second
' surfaces spaced apart by a substrate thickness, the die attach surface is
spaced from a plane of the first surface by a reduced thickness that is less
than the substrate thickness, and a sidewall extends from the second
surface fo the die atach surface; ' '
electrically coupling a component contact carried by the component surface to a
substrate contact carried by the first surface of the substrate with a
connector, the connector extending through an opening through the
reduced thickness; and '
covering a portion of the microelectronic component with a mold compound, the
mold compound including a first component and a filler having a mean
particle size at least as large as a width of a gap between a periphery of
the microelectronic component and the sidewall of the substrate.

75.  The method of claim 74 wherein covering a portion of the microelectronic
component comprises disposing a portion of the first component in the gap.

76.  The method of claim 74 wherein covering a portion of the microelectronic
component comprises applying the mold compound to cover a back face of the

microelectronic component, at least a portibn of each of the first and second surfaces of
the substrate with the mold compound.
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the m croel ectronic conponent and the sidewall of the substrate. 75. The
nmet hod of claim 74 wherein covering a portion of the nicroel e€friamuary 2007
conponent conprises disposing a portion of the first conmponent in the gap.
76. The nethod of claim 74 wherein covering a portion of the

m croel ectronic conponent conprises applying the nold conpound to cover a
back face of the mcroelectronic conp2fenb, at | east a portion of each of
the first and second surfaces of the substrate with the nold conpound.
1108294687S0000018L052690. 0031 29 January 2007 .29 o 77. The nethod of
claim 74 wherein covering a portion of the mcroel ectronic conponent
conpri ses covering the connector with the nold conpound and substantially
filling the opening with the nold conmpound. [10829-8687SE0001S1052090. 003]

77.  The method of claim 74 wherein covering a poftion of the microelectronic
component comprises covering the connector with the mold compound and
substantially filling the opening with the mold compound.
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