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BACKGROUND The present invention relates to mcroelectronic conponents. In
particul ar, sone aspects of the invention relate to packaged

m croel ectroni c conponent assenblies, e.g., BOC packages) and substrates
for use i ed assenblies. Many packaged m croel ectronic devices
have a sugmmmmm Muoel ectronic die attached to the substrate, and a
protective coyerin casing the die. The protective covering is generally
a plastic or Y% ¢ conpound that can be nelded to forma casing aver the
die. The mcroelectronic die can be a nenory device, a mcroprocessor, or
anot her type of npACRAGEY MIOROECECTRONIE COMPANENT AGBEMELIEST CUi try.
Several types of packaged devices al so i ncl ude bond pads on the substrate
that are coupled to the integrated circuitry of the die. The bond pads may
alternatively be coupled to pins or other types of termnals that are

exposed one@b& gﬁgﬁg'?@r of the mcroelectronic device for connecting the
die to bus Ié and/ or other mcroelectronic assenblies. A

si gni ficant i mat] a m,cr ele onlc
devices is enca pg?f"?{ﬁ "?C{WQ éeqaﬁg?i CQB%'?%{%@?. ve %B”é?l i es are
sensitive cRmEREPES tdiathesrh%rhﬂﬂ)nbrblaléqbepéc&dgéd oniciyesirenic G@fﬁ}b@i&ntand
envi ronnmental conpditions_to avoid danmagi n&@t he die. The protecti ve ca5| ng

encapsul at i3t§ePRiesi @9t BOCePEFEATSSh S0P dSURSHRtasH o7 e 7 Givich heackaged

envi ronmentabefpfdors (e.g., noisture) and shield the die fromelectrical
and nechani cal shocks. One conventional technique for encapsul ating the die
is known as "tr Mahlyer pathagedg, migvaelectiomoo| vevices adiavg the ghbstrated Ieast
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Figure 2 is a schematic transverSe cross-sectional view 1llustrating one

stage in tmeldngyUivaich imelves pldnngiherdirebret af loasta potigooitht sabsteatbliya of

Figure 1 —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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Figure 3 schematically illustrates a subsequent stage in the manufacture of
the m croel ectroni c conponent assenbly of Figure 1. Figure 4 is a schematic
cross-sectional view of a packaged m croel ectroni c conponent in accordance
wi th an enbodi nent of the invention. Figure 5 is a schematic side view of

t he packaged m croel ectroni c conponent of Figure 4. -2 Figure 6
schematically illustrates a Stage in packaging the m croel ectronic

conponent  3gitid byotedtivel @9irg fbr pfoteiiing tihe idfe. arHechomRiilSe cééihg%hbaair@?
corresponding to a cross-sectional view taken along line 7-7 of Figure 6.
DETAI LED DESERePY VOKs RveDlher diechpoanpe costagibants fem theomotding prassesor

I nvention | 1,C C i o] t ;:as | . et s for
packagi ng ?ﬁﬁ\gﬁ’dggvfe é‘éﬁ'r g%?é:rgc%%%gngﬁﬁ% Sse I?'g‘ssﬁ{k?; lbgﬁnn%%ﬂ%{ﬁgrr@%?g@t ronic
conponent " manzbveni shonéd eot coverca taltpmatk atrapase iy ylbsiee oncamagsagy vari ety
ASI Co.  pr oUBCLEREEONPr TS Habueo i A A 15k buBiestn) ohi ps, or any of a
variety of othepnd ¥psshdek Jf‘tFe{r@gérerﬁ&lH%' s tHLER is AAETPL &l ProdiRRPNENt S

therefor. In one enbodinent, the preseft invention provi
m cr oel ect yaigh it thalthermasetting matenall lndewe patticdar vansfercapldingdachniffes s  an

outwardl y- n recess in the back fac nd a go njcati Q I ng. The
active facﬁgggl;ort?cglgeacamngrlgﬁ?@g,edépv%ﬁ @&tﬁ? & a(c%_gm e Of'ﬁﬁe gﬁﬁi}rqqgce is
spaced froimd hseeaid potdatioe cading is ReMmed dvas contatidempthk dddnd waasearddhat is
spaced fromthe active face, The conmmuni cati on_openi ng extends through the

base to tHONRELHE YR FEENLFHATECE Cﬁr"@& F'ﬁ%ﬁt'@t‘?voﬂ@a@ﬁ gAsifcis famerd el
contacts aifirst Rk id HBhbSHliRf EaRpalrle Wik ind esodl Easiid RABmEdl

A
m croel ectroni c conponent asserbly 1 n accordance wt ther e rorc?i ment of
t he i nventa sacantflowed the dodymasettingarmpounide e Fretsfenimoldingrpeheaigue The

back 1 ace TALIERP L\ A6l by 42 Y PLEBkH sSHRE plofe MiBefiteny 2
comuni cattegausP ezl firgt and S5dha flolve maotountdrasfe ahothéreas BepdiBwitArdugl active

face. The m crogel ecéroni c conponent has an active face positioned wWthin
t he subst 3¢ gpldc LLger éraaa@k“f%é@eg p6SRIARR AN B0 @radyee sYids ratteer ecess,

and a -3 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 companent
assembly in accordance 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.



pturaliity of conponent contacts carried by the conponent active face that
are electrically coupled to the substrate contacts. An alternative

enbodi ment provides a mcroel ectroni c conponent assenbly including a
substrate, a mcroel ectronic conponent, and a nold conpound. The substrate
has an active face carrying an array of substrate contacts, an outwardly
open recess having a sidewal k and a conmuni cati on openi ng extendi ng through
a base of the r : Iy e, i - ' 1ent has
an active face,ﬁgﬁ%zf? %g’%%’ﬁ@@gm@"%ﬁ%ﬁ% 'glip %%g%é@iteme?ﬁg%%igc{ sl"garri ed
by the conpamporierdassambly@atEiguhad. are el ectrically coupled to the substrate
contacts. The onent active.face is juxtaposed wth the base of the
recess and thecﬁgﬁ[ﬁonﬁbsn"l’ sélﬁm%ﬁe'ﬁvgfaélof‘{ﬁw&ﬁg‘é%@’%aﬁCE%@'SEF%M%” of the
recess, W {aRef abMyg iR MY oflBigufed. bet ween the periphery and the sidewal|s.
The nol d conpound encapsul ates the m croel ectroni c conponent and covers a
portion of the substrate active face. The nold conpound conprises a filler
havi ng a npgrap®p DeEser@pTRN arger than a width of the gap. A method of
manuf acturing a m croel ectroni c conponent assenbly in accordance with

anot her enbodi ment of the invention includes juxtaposing a m croelectronic
conponent #fith QvetviBWt rate. The substrate has an active face, a back face,
and a recess in the back face having a base that is spaced fromthe active
face. The mi cr O&risesrenbedidenisontribei pregemtalitventiaro Prowds ywstaelacdoniac h an
active sur 11,0 j L 1.5 hi he
Cacess andSarEn, eaip b Fhd TeBase v FBARGHo, ARFGAEARTH: YolnBbliondl

carri ed byassembtiesrporiEhe tambs Vénitaetedtreniel ectmponent!’ yamd uimhiedeteatranieubst r at e

contact carried by the supstrate active face.. Th L. cr oel.ectroni c conmponent
i s encaps mweﬂﬁ aisﬁlﬂﬁti JBRSTRGMPRRT ¢ TR, gFa?rRécg%sk qfa'@@”‘dfgc?"ﬁ%

m croel ectih@DHiBgCeFPOSMN, DRAM efssh-RefRRy, | ABICES pidesssoidstipadhibshas f ace,
and at least a portion of the substrate active face. For ease of

under st andifiggarranBGA) g Ry anysef ¥adety iof ofies hpesFdvRicioptestronicetiesr eas of
enphasi s. I J | es certain unpackaged m croel ectronic
conponent a}%%@nhﬁﬁtggﬁgﬁhb@tﬁ%@é‘@f manuf acturing such assenblies. The
second secti onimedret embiodimsaitedive paekend e othventiom @laddesoai cnicropiectienit

nbl i d hods, i .d i {h h di t f th
vent i on BT e e R AR EL S R ba R PRI ERfe Sedsgine 1 is a
top cut anaye backredce] and isessrirhumicatich odreng.r Thi GchaneB eialriedss plibhbty 10 i n

accordance with, one enbodi t of the invention. This mcroglectronic
conmponent %?@Hﬂ%c‘i@aﬁgneﬁg}q’ﬂf i TRES ﬂﬁj%%acggﬁ%f"}ea’imé”?g;%d%ﬁe recess

mi cr oel ectgnixC sHRMRANGAY S0badd anbedst Spddia FURSiRAL £l Paean fHlesi ve
70. The particul ar enbodi ment of the substrate shown in Figures 1-3 has a
first endcemmupiclionrepesing eftedgp dypugh tthe buse 4o the@ctive sadace apd i23, and

1 om t no. BLORRE 0 GRAY e b RER EhBER, b spbRSo Rl 4 oBER, Fdeudy 0

substr at e pp@& dimwtthdneddtion as an i nterposi ng device that provides an array

of ball pads fqr coupling small contacts op the m crpel ectroni c conponent
to anot her typg ﬁ'crﬁﬁl?rcggq"écf’?@ﬁp@e@oﬁﬁﬁ?f@ﬁlﬂ’ N %A a@ﬁﬁomtﬂeﬁﬂoé‘ﬁfim in

Figure 1, ohibddRfdrty8f f@Ee iddnBbn t PRILIWESBr 8LiBstelle | &d UslemicRodibdtidni@r ray of
contacts, e.g., bail pads 27, and a second array of substrate contacts z8
proxi mat e campon@ini ¢he i svlsisplenhar) apBactivet fase s@pyingaar am@ycef sdbstiate bal |

ads nma n | at.e f t t s 28 b
P ace, 2B0nReRy AR A AR-BT TR AP Ta? aleesR T PRSBRR 81 ° ™
Figure 1 ansbnwabsiomidrcapdning ekientingt ebugh &ribase @f thd At@ss taltise activd udes a
recess 30 in the back Eace 23. The re&eﬁsﬁs 30 is {earvva_r_dlé opﬁn {i. e.,
open down{@&Cdl yhe ANIEIRSlesiTeRic camrRNesh aMmagivguiaee Ppsiipn ﬁ’ld‘”_ 5P pase 32
spaced frombdrdié 38€es3 o BE&IOME basifored BltsRiclPR! SLbtrafNfbc@ss) Qﬁeg]vad I 34.

The commruni cati on opening 36 extends through a thickness D2 of the
substrate between the base 32 and the active face 24. In the illustrated
enbodi ment, the communi cation openi ng3-36 conprises an el ongated sl ot that
extends | engthw se along a nedial portion of the substrate 20. The
substrate 20 may also include a nold port 26 (Figure 1 ) extending through
the substrate 20 at -5 a pass through | ocation spaced fromthe recess 30
and the opening 36 toward the second end 22 of the substrate 20. The
substrate 20 may be flexible or rigid and have any desired configuration.
The substrate 20 nay be fornmed of materials commonly used in

m croel ectronic substrates, such as ceramc, silicon, glass, glass filled
resins, or conbinations thereof. The substrate 20 can, alternatively, be
_formed of an organic material or other material suitable for printed
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-8 gommuni cati on opening 36 may, for exanple, be formed by nechani cal
machi ng | aser machining (e.g., laser ablation), or photoinagi ng techni ques.
I n anot her enbodi nent, the recess 30 and opening 36 are integrally nol ded
as part of the substrate 20. In one particul ar manufacturing techni que
schematically represented in Figure 2, the substrate 20 may conprise two or
nore lamnated |ayers. A first thickness D, of the substrate 20 may be
formed fro 4 | 2 S f . first | . Th ce of the
thi ckness of Cralty 3tsolpEheoiads Rt Buahy 1 Stmreheil dr s dhst °. |
stack of seecleodchlyeiupledirantisubstratayedtadtd. i ncl udes a recess opening 43
through its entire thickness having an inner surface fhat defines the
sidewal | s 34 of Ahealterpalie SGW%?H@‘%HR[HWQ% i Bn YPERIERHORE FREResenhr ough
the entire i —th | aygs i y 4 st ack
of first Iaélgeyrf-ﬁ S léﬁclﬁ@nét écﬁlg(gl&'v%'hgt ﬁgcrgéggtﬁ%mﬁaédéﬁ&ﬁ?h?or%gt%c{!'e[?f
second | aye¢asppound. | dhiensubstrater has earaactivee faceSoatyihgdmatrap roft edishiatpues are
wel | - known %n the art %pdrdneed not be get.a'él ed. eraﬁ Si nce t he recess

openi ng 43 TAVHTHHT RMPRTEL OPEY JPETSS429YA8 & SeHA) APY) ArFumeSedhe

wi dt h WZ of agemhgt estanaire thragio Reriasg S the) rbbessS &S QRE Adive! fake 44, THaN
exposed surface of the second |ayer 44 (or the second |ayer adjacent the
first |ayerMicigalectgeiq aampaeeidys 8p astive ace. e #stiphBery, #Re Firdyaklyeeft r oni c
conponent nmag L i i rni

subassenbl 39) 0 sggg?grﬁ%éﬁi %arrﬁ%ﬁ?geﬂgte trhcg)ln‘l&(;:'ﬁ)@aor%g%rlagmés;.f }n ﬁﬂ?%%%%ﬁ%%’#t shown
i n Fi gur es cbupledtthdharisabstedte contactsc Tenpamporient @clive fageiid justhpased with

m croel ectronic die. ..ln one parti,cul ar enbqadi nent, the nicroelectronic
Conponent S0 diRr Pl M8 SSHBRORA (I SPBPORTY. PTG TDXNPPORd: B K Rerror y.
The m cr 0¢|sﬁiﬁwamlc¢ tﬁ@%&@,nm_tl‘i@ gd@Cﬂ)élﬁgi&_eﬁrﬁle@bétﬂbéeﬁfth@ﬁﬁﬁaﬁ@?tar@QHbaCtS 52
on an active face 51 of the mcroelectronic conponent and an iIntegrated

circuit 54 Sidavala Jerdneldicomncynd enrarpwates the wisisledranis evrereiambendnt
contacts 5iodidSs GOMRATThe SBLARL Schive 13, 2TRARRT BRRLIR BohbMEed 30¢ o1
in an array, which may be a linear array, as shown, or any otheéer array

whi ch i s adifestaviiga Teanpititle sizedangenihaats widttopidhe ggp36. -7  The

m cr oel ectronic,cC n | so .includ ack face 53 which s .spaced
frorn the activ® &%@—g&gftf b@ggﬁégﬁgﬁ&ﬁnrgﬁe@%ﬁ@é FAVRAIPY FEEMEIT 56

t hat spans acberdanep aienandthec lengsglinfent distheuggesticed indudes Jiuiipdsing he

m croel ectraqni c,_ conponent ~ 10 rm\t/1 be manufactured by juxtaposing the

m croel ect PBF&OE'GEHHE'&F@H}P@B“W% tSHES'_é?}EstTr’?_t $bstate hasan pete féFe fhe

m croel ect LaRk faceOBRAEFHCeS! inTBE Bfkahtd REGNY 4 Padd hal ?scé‘p%%eaq‘rdrﬂ thée
substrate 20 wth the conponent active face 51 oriented toward the base 32
of the recastvesfaceadhgamisses)ectmmic sorpeees ilaltachrddn the substoate atitican oni c
conmponent : r ] 2eS] onpri se
22 sl dod o Ll FIRE picoBleck e cBERRent boskBARBWRAT 18, g P TE o
ot her wi se apjdposed twitht the base oB2hefreddss. sAbsim@inent eortast 3érried bhyjheheact i ve

f 51 of _the ni | ect roni 0. As sh in Fi 3, th
active T acEOBROGN ARIve {a5P dB PSRRI COURR Bi Ao IG5 6BE HRGLRENS o t he
base 32 of sybsrate aahR 28 DTHeNRicrsRaHoHR J&npa‘heﬂu@r\éﬂchpsm&temﬁ Afrsi ve 70

may extend along at |east a mpjority of the length of the communication
openi ng 365PrAROW KL WhiShCaviegp dadk face f the miceslpriniacopponarteatdeastde f ace

The. conponBRiCH T dinequsipté BEBORER) il o TodtP R STk e Byt abFRE, 10

recess 30.fads. a result, the back face 53 of the m croel ectroni c conponent

50 is positi onﬁg&routsi de of the recess ﬁo at | ocat i og:ﬁspaced outwardly

fromthe plane §ave Judsrsipndipgciherfafiewing disqussignge 2nekerh @PWRLALY he

conponent ek Jrage of3eMpHadifie AhaNfrsPisellien SubEissas edrdfk Jr%%@ke?g%d"“ I
depend on the difference between the depth D, of the recess 30 and the
conbi ned tmicceeledonis campanght sissembliesagad: methadsr o8| reanufaeting ossdnent  50.
I n one enbodi nent, these dinmensions are selected to position the plane of
the substrate back face 23 approxi natety hal fway between the active and
back faces 51 and 53 of the mcroel ectronic conponent 50. For purposes of
illustration, a mcroel ectronic conponent 50 having a conponent thickness
T~ of about 300 Nm nay be attached to the base 32 of the _8.. recess 30
by an adhesive tape 70 having a thickness of about 50 pin. To position the
back face 23 of the substrate about hal fway between the active and back
faces 51 and 53 of the mcroel ectronic conponent, the recess depth D, may
be about 200 um i.e.) 50 Nm (adhesive 70) plus 150 Nm (one-half of the 300
pntonmponent thickness Tc). Part of the height of the mcroel ectronic
conponent periphery 56 may be received within the recess 30. This w |
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no nore than 100 pin greater than the transverse width of the

m cr oel ectroni ¢ conponent 50. The difference between the |ongitudinal w dth
of the recess 30 and the longitudinal Iength of the m croel ectronic
conponent 50 rmay be simlarly matched. (Figure 7 provides a schematic

| ongi tudi nal cross-sectional view of the mcroel ectronic conponent assenbly
10 in a nold 100. ) This will yield an average gap w dth between the

mi croel ect rRLMLREPOTRS tsebBrid Refidn 5@la@ébd [ ft.%téc@ a§édioMiidelcdfoRf; about
50 pin, fn one enbodinent, this gap width is etmeen a out 30 Nntang about
50 frm. md@ntnment assepiblies pod methastsjo ﬂen@rdaoce with othee legbodnarteeotthest r at e
20, the coqR b contacts 52 may be coupled to the substrate contacts 28
by a pIurall 'Sf" connectors 60. In the illustrated enbodi ment, these
connectors 60 are typified as wirebonds in which the bonding wre has a
first end 0 act 52 a_ se ond end coupled to a

substrate ToRic pPrponcll ASSRMBIES, gh t he communi cat i on

openi ng 36. The t e t of t r.gel ect ron onent assenbly 10
may be | ess thaﬁ @%%Jeﬁt#gﬂ) F&ngpgsogh&gﬁlvbevt @Eé)*‘t?é% ‘gﬁ%"“"i ROTAR? rTJ?no
recess 30 ias;samam dedinardcdragned it ondt bamadindrd 8f fthatinbatlonsurfse of
the board. Sane enbodi nents of the mcroel ectroni c conponent assenbly

10 are par tm'ermetﬁctrynmne@daqsamttlm@@enst@“vnncauqﬁécﬁagbﬁraw 2P@s1deat r oni c
conponent ggserf on.t%mpﬁneﬁta&df%ﬂg&% i 8% SGidl 20 YTBRNEALSi(S SRID! | e
Fi gure 5is a side elevation view o ag m croel‘ectroni C corrponent
assenbly 15 hsrpaumpdnra&mln@umhm mﬁthe@ebetmatecahbwnaomneaﬂ-:Muaerm:ﬂr;t endl) of

Fi 1- i K |
a3 o Fi gated SO0 i BoPSHITR ufe BB haRE el A i ediSlacRad |1
substrate 3fpteiteahsdask freDss Uit @ﬂlvbYa@ 2B i Ls e an Prondthatback igcd ™8 &

conpound 80 can be jnjected into a (hot shown in Figures 4 and 5) to

forma fir§g 'Q%@lth'&k@%sstﬁaﬁf taﬁéabét[ﬁtﬁt%ls The sebgrate Z8naay funsiem@saatsi ng 84
t hat bst 82
50 cover e PR devlcsfingt}ofiByeR iy &b AR e gl Bridl ShpfRE 09 o0

40 bet weenot iiee ouerpelestnonipepmphpeent t6Girmiheritiee pEresselsctdmiakbmBdnerand may

al so subst ant.j al X fj t.he-.spac et nent ctive face 51
and the ba t@e@ﬁo@ﬁﬂe‘ﬁi 5@%‘&@ 'g&'gﬁrﬁeﬁs off 'V@aéq gf@”?:f& P%@t%(?g)e
portion of lrtheleSLﬁ)Sitstaém)aOf icontasty; feage b, padee 23UbBHr atRcofd =aGlySo28, the
connectors &ﬁ a the c rrgonent contacts . 52. Any conventi onal

m cr oel ect PYHIE %P'&t t(§rt%o RIS B EORMINRAYEY 9 3810 i sUBstEatee | |

known in tRgcibt tr@salabadﬁﬁvﬂie%atﬂaaavw bﬁ@s@oéuél@ﬂ‘ﬁte”b'fr@n%rs%fstrﬁﬂépm iers.

The first casing 82 can be fornmed by injecting the d conpound through a
gate of a FRAtACIBEB{NE traces?d erpthentype Ofﬁ@'ld;ﬂebﬁhfme 20 so the nold conpound

flows al ong ther shh

(shown by gr row ﬁ{ergts%?ggﬁn)&%aé?? rr%l‘ﬁ'gq %raoaé%ﬁa%hbg”ﬁw%agé%& %sﬁ{?sng a
portion of2 tame ﬁtﬂlslo@nrﬂmdmsradebéssmghmttt@ batk famr 2326 Thewetess Be igecond
end 22 of the s strat 20. Th qQrt. 26 defines a pass-throu

| ocati on trﬁéf‘”"i'a CaPRPh ma[wg I the; prigpigtion SBPWFH%F%'B%’I Fg})e 20 and

the recessa@bhdga %as@setspaae@ﬁsmrwplfahe\mme sm@@a%p@%bﬂ%,agﬁd ye face
24 of the substrate 20 (shown by arrow B). The second flaw of nold conpound

moves in a5idalhad diThegansRuRieatipnt oRaRing 36 sxtanda thimughz tficknpes Oalnft rat e 20
toward thepki )
package, Ré %u?%tr%tgd%%\?v %’c‘:ghé)#’ a %%23‘9@8:1 Ps?&snatbdgg%g&%%gse nn@eb’zgg%étg%ace of

t he subst rantmduytemthdehé comknupiatioh cpeding 36 taniprisapeaan wlonghtetdsiop thehO um or
nore. The ocess t{]\gf abricatin uch.a convenhl onal BQC package can be

di fficult é'é"Q 1SRRI B M PORRD 91 1B SHRFIRIG IR0 hEhas sl atiegleen t he
chip and the §48%d@La Hold bsr:fzer(ﬁgtﬁ@d ) ehergﬁﬁgt\w/@%goqnéigt}&tat& g alhis

| eakage or counterflow of nold conpound unter to the second
fl ow of nold conpound along the front face of the board As a result, voids
or other disparities nmay be created in the casing intended to encapsul ate
the wire bonds Figure 6 is a schemati-® transverse cross-sectional view of
the m croel ectroni c conponent assenbly 10 of Figures 1-3 in a nold 100.
Figure 7 is a schematic |ongitudinal crass-sectional view taken along |ine
7-7 of Figure 6. The nold 100 includes a first nold section 105 and a
second mol d section 150. The first nmold section 105 has a first cavity 120
and the second nold section 150 has a second nold cavity 160. The second
nol d section 150 is superinposed over the first nold section 105 so that
the second cavity 160 is positioned over the first cavity 120 of the first
nol d section 105. Ml d conmpound injected into the nold 100 (indicated by
arrows F) will fIOM/through a gate 110 |nto the flrst caV|ty 120.
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fluid.dynam cs of the nold conpound flowin the first cavity 120 (i ndicated
by arrow A) _ Disposing a portion of the mcroel ectronic conponent 50 within
the recess 30 of the- substrate 20 can also limt, if not substantially
elimnate) inadvertent flow of the nold conmpound between the

m croel ectroni c conponent 50 and the substrate 20 adjacent the first end 21
of the substrate 20. To pass fromthe first cavity 120 to the second cavity
1 fi0 adja { t , t hrough
the gap 40 Deten BRSO spht Mring REBAND0 b D chaifia 8 iy

near the fisesbhdadd 2206fhets|nbstaﬂ3520 ate 20. Thereafter, the nold corrpound

woul d have to flow bet ween e _actjve f ace Sl of th m croel ectronic
conponent 50 an Fhégtf'ﬂ 63%6]0’?13“@ g é'? £H. g Enﬂrggﬁtt%“aq%ﬁtréd
t ortuous pabhfiguratdr.i Thin@ibkiistel mm@rwtﬁmfehoav rﬁétehae damrﬁomgrt@eaw al ong

this pathway. propriate selection of the wi dth of can further
restrict tIfigroe Qﬁwnm@étﬁ@tpé.nww geragip ctilires. plass, u@la,ssaf thcbmmSe or
conponent, cﬁnﬁfnatuanglth@tléh L b& eazfj | dah € Tapeativd) ”B¥ ﬂﬂqu'o?fean
particul ate silica or ot re atrvely Tnexp ERSTVe faler]

desi red, tImega/mdhtat@faltdn@ttwpnétérla'ayuxtmnlé ﬁerprtrhem cma:ulenmmldst (BCBBE mgan
partlcle size of the fi

Boout ‘50 1 PREARPCEEET e BHostAleRD SoRTED AT B ALAS 2 FBahPBRY L1 ¢l o si z6

of 50 Nm or gre@h&ige REaeLEL 36 t p 40 is
about 30-50 Nm and tﬁ{emr?e?;bﬁt article gl Zgydct)a]'gefﬁrgedfl ﬁh')eanéjltrﬁla?h ol fb??gfl

conpound i §angeout Inmefﬁmqumgﬂbatlnedept& Bais 7 tore tgnzaboub 260 }.g‘r@toet t han

t he nean pg i I i its the
passage of %3 Q?“’ﬁé%?i‘&t% ?%Wél"?%ﬂmge t% ér&hoqi'hg& wf ?ﬁ‘%c h® educe
or substanté@lsb)&f)ehlcmremt@i for thibl thicknedsi Thofctha Isdbstrats @0i fInaoreapartiedigr of t he

fill b dged t t.h 20 i f 51 of
the m or ool BIEPBELOR R SRR 5B Soaih hat Pefipeeiid chpossprieia T s
Publ i cati OBquatéJh&'m@QiQﬁicQHéﬁsO&:’)atﬁo@@ *ﬁﬂ”t}netér@%ﬂﬁ)"‘b!n') by e%mﬂt’@' Hais

i ncorporated herein by reference, ggests a net hod nol d desi gn which
can |inmt €geRthpacriayde en themfderoﬁba d4Fir olfh anpdhar erybodjmnt wsggs]setdo t he

L SR 0 SIDRB ekl 9 el AT e

certain e |sc osur e, corrpoun [ nto t he
first cavitagei23 lof fthe cabsidate owith cesgdadrtg ihppitdikhess iof dise ofictdetectronic

m croel ectronic d The nold 100 of Figure 7 includes an island 112

adj acent thoé'" gﬂo As expl ai ned in the Bol ken publication, such an

island 112 can maimt;tahbem BbﬁvﬁanHefHa@éVSE dfhe retebs GBlarkd AW aEtivengea second
flow Fz ang €I|ve § and F2 into the first cavity 12D through
| ateral |y <h9ci8a SHéSatFEtteé ﬁ@gmﬂe sufiigientta £amy tharonaueiye: tFRoeRi2§ o 28%i on can
Further 1iaghér Eifit Ebh@anrPfhe”QlBitrﬁmUWohé ‘émﬂoaﬁnédtrtht s §idishty ph20 to

strate 20. Unl ess

t he second cavit adj acent the first end he su

t he cont Exig aéle@e{ak;outéqtunn eb’l anhtbew\ﬁ@b?dlmﬁ&nbd@h@tmandwd)ﬂmﬁboubﬁwﬂmand t he
clains) t words "conprise," "conprising," and the |like are to be
construed TH an inclusive sense as opposed to an excl usive or exhaustive

sense; t hat i S Asostamyh ini Rigarss @Ndite edcest BU HAs ROtrafviergaolvidth Wi ahttie. " Words
using the singular or plural nunber also include the plural_ or singular

nunber r esPEREN fana “Wﬁrsﬁt’@d@\é’lzﬁﬁthﬁ’s@"trﬂ%“'%m opgning; 3. r BYelaaves to a
list of t didr i I

i nterpret \élgt)l on%ﬂyg?%t‘mé%e %3%? %ta%g\éﬁezcr@h% r?g {nh&"]?‘fcafh% ogi%'ﬂgf the itens
in the |iskheadig ettqphcmdth ﬁathe)ﬂluefrateueembwmnhlst heffitiest to Teweivebane

detail ed nbodi nents of the invention are not intended to
be exhaus%‘ éé%ﬁ{et%&h%s t7%t he invention to the precise formdiscl osed

above. Wil e spheinidst effettivgi meavisfopimarufstteifnpleesubbpite 201@ill doprinidl on are
descri bed above for ill ust rative purﬁ]o&‘@évpvarl ous equi val ent nodiftications

are possi 5t &agt pat opdh L EH s Uped plsate 295 theoesesk3 prd they t he
relevant art will recognize. For exanple, while steps are presented in a
given order) alternative enbodi mnents -fray performsteps in a different
order. Aspects of the invention may al so be useful in other applications,
e.g., in manufacturing |ead-on-chip (LOC) m croel ectronic conponent
assenbl i es. The various enbodi ments described herein can be conbined to
provi de further enbodinments. In general, the terns used in the foll ow ng
clainms should not be construed to limt the invention to the specific
enbodi nents disclosed in the specification, unless the above detail ed
description explicitly defines such terms- Wiile certain aspects of the
invention are presented below in certain claimforns, the inventors -13
contenplate the varlous aspects of the |nvent|on |n any nunber of clalm
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1. A mcroelectronic conponent substrate conprising: an active face
carrying a plurality of first electrical contacts; a back face spaced from
the active face; an outwardly-open recess in the back face having a
sidewal | and a base, the base being spaced fromthe active face; and a
communi cati on openi ng extending through the base to the active face, the
conmuni cati on openi ng being proximate to each of the first electrical

contacts agsmaARSMod ' BFRAIAE 56 IfH! foPYedintie Bb! #hadl dh-méchatfiey

. i :
m croel ectroni c conponent substrate of c 1 wherein thé comruni cation

openi ng compeiipieg, ksel machimingug. wsisehablation)] ecphdtoimiagirgntestinisjuean ie
e s. 3. The

connect ed | e cont.act a die. positioned wWthipt r SS.
o or ool eor PRPR L BRNURERD B rdethB0RiH detit 36 hie nfhar B B RES nyar
plurality sfftheeqostehte@at acts carried by the active face of the substrate,

the second contacts bei ng spaced fromthe conmuni cati on openi ng and being
adapt ed to el edfrenenPR{ticci yagaufaplrisg Heehnigee sehemalicallyideprasestadedn r oni ¢

conmponent . gidyrelREHE S ' 1 f | t her
conpri sing lgunﬁo?'d Hgaﬂ&?ffeg%g?ﬁ%f%ﬁﬁgﬁﬁ%éﬁsu éstlﬁl g%fdr%k?is?eka@ {ve face
to the badkickaess @t obthecsdusirate 2pmeay thefformmed fiem coinstilyeat? on aogiack 6g. - 15.

e o e A e ST 2 e B o S BB 12
a second layer 44 or a stack of second layers. The first layer 42 includes a
recess opening 43 through its entire thickness having an inner surface that
defines the sidewalls 34 of the recess 30. The communication opening 36 passes
through the entire thickness of the second layer 44 . The first [ayer 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 W, of the communication opening
36 in the second layer(s) 44, an expased 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
embodiment shown in Figures 1-3, the microelectronic component 50 is typified
as a microelectronic die. In one particular embodiment, the microelectronic
camponent 50 comprises a memory module, e.g., SIMM, DRAM, ar 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 to 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 array which is accessible through the

communication opening 36.



face at a | ocation spaced fromthe recess. 6. The m croel ectroni c conponent
substrate of claim1l wherein the recess has a depth of no nore than one
hal f of a thickness of the substrate between the active face and the back
face. 7. The m croel ectroni c conponent substrate of claim 1l wherein the
recess has a depth of no nore than 200 pm 8. The m croel ectroni c conponent
substrate of claim1l wherein the recess has a depth of about 150-200 pm 9.

The ni cr oel ect r ofHeCmAsEIORRIMHiC é@;laﬁéﬁ@{tfsooélssh%més WhRkR ffel B WhGEd S
oriented away fromthe actwe face. . The m croel ectroni c conponent

substrat e ofPacedifiemithatactive fagend? ba@@qmp@m&mckna;mﬁcr@da%pev@m(ﬁ@ by at

| east about cC C t laim1
wherein th thags gll"";éjté%ac p&? ﬁLe ac nir\/;e fgggg %%FES%'S&%O% ®12. A
m croel ect rmm@lmmnmemnmetrbm' mayrpbesmmufactenddstbyatjmdipwmw e active
face carryin n array of substzsapte ont acts; ﬁgméﬁ face spaced fromthe
active facdnicipalegtionic’ icompeaeph 30 1 th%n&“BStfﬂS i caly &9 i nige

ext endi ng tHicRIIRRNRARN Pso rnféﬁ'eo%S lhedGitAthHel féBedsPPin ¢

m croel ectronic COI’YBOI’IEI’I'[&:{,]‘IgbI ng a ac"f1 fd&ee face pOrSI ti one’c? \f;\ma‘iuﬁstratﬁ
substrat e rbwiis theacoapenehh estiyefsicei Inerierded sovrrdithe besd SRradithe rewmsss, -~ s

30.
An adhesive 70 is disposed between the microelectronic component 50

and the base 32 of the recess 30. The adhesive 70 may comprise a 2-sided tape,
a decal, or a quantity of an adhesive material stenciled or otherwise applied to the
base 32 of the substrate recess 30 or the active face 51 of the microelectronic
component 50.

As shown in Figure 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 companent thickness Tc 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 §0. 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 pm may be attached to the base 32 of the
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and a.plurality of conponent contacfs carried by the conmponent active face
and electrically coupled to the substrate contacts, 13. The m croel ectronic
conponent assenbly of claim 12 wherein the m croel ectronic conponent
conprises a mcroelectronic die. 14. The m croel ectroni c conmponent assenbly
of claim 12 wherein the mcroel ectronic conmponent conprises a menory
nodul e. 15. The m croel ectroni ¢ conponent assenbly of claim 12 wherein the

conponent qgéés\gesof%g, gahaswgﬁﬁgﬁg%oa}%@% {HiGrBas 6r Mlaut BO n?CES Positifn The

m croel ectroni ¢ corrponent asse I'm 12 wherein the corrponen't.I active
face is at thelbadk facet B2 didkse subsirate almsdwmifegy hetwetre ey activie7 and hack

dept h of e BRASAN A EoSey e e g neetalph e it fon  ne

active facebapd2edempaek 50age. (aifesiVO e OYIpRIsO P pin @iechaOBMIPBEITI0 gasenbl y
of claim 12 wherein the recess has a dg)nptpﬂjof no rr%ﬁrwe t han 200 Nmaﬁﬁg. The

i cr oel ect comPenedipiskrass Tadsenbly of claim 12 wherein a distance between
th t ' : t '
e conmponéen agghvo? tﬁé‘ﬁ@gﬁ{‘i}f ﬁweolr@xgﬁel%tré:hﬁ gé@g%%rﬁ eﬁriﬁggﬁk&?g@ax Be

approximately equal 'to a distance tween t and the
pl ane of t heceivdoswithinahbaedessade This7will Retapdse the compdrart menpberyoionent

assenbly of .claim 12 wherejn the.communi cation,opening.conprises an

el ongat e s t W’?ﬁ?@ﬁﬂﬂ%ﬁ’éhgﬁl Pefmmg ﬁega@o‘ﬁ{) RESRE _ g@i%%@%@%‘%i bl e.
21 _ The ”bﬁﬁ?@h@ﬁtﬂboﬁb? beosUbRRS IR Se ARy with rédpticind thd badenss of @Pr i si ng
a plurality of connectors extending through the eammuni cati on openi ng, each

connect or 0888 3k deaWng aufgiryngorsiantogan medth afpwikb the perphary S& ef 8 of t he
microelectronic component 50,

In one embodiment, the transverse width W, (Figure 2) of the recess 30 is
no more than 100 pm greater than the transverse width of the microelectronic
camponent 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 longitudinal 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 56 and the
recess sidewall 34 of about 50 ym. In one embodiment, this gap width is between
about 30 ym and about 50 pm.

Once the microelectronic component 50 is attached to the substrate 20, the
compaonent contacts 52 may be coupled to the substrate contacts 28 by a plurality
of 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 contact 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

.0-



substrate contacts. 22. The m croel ectroni c conponent assenbly of claim21
further conprising a neld conpound encapsul ating the m croel ectronic
conponent and the connectors. 23. The microel ectronic conponent assenbly of
cl aim 21 whereas each of the connectors conprises a bonding wire having a
first end coupled to one of the conponent contacts, a second end coupled to
one of the substrate contacts, and a | ength extending through the

conmuni cat ia%oeméa{t@sﬁn%%icgmem&ﬁ@@drﬁﬁaﬁe%ggsmqa%?é paﬁfct@lyeﬁywﬁ claim

12 further conprising a nold conpound covering a portion of

m cr oel ect peitddfor mepusitemin,a pagkaged oncroglectionis gbopenerd dsaeikblyatee, and a
portion of the substrate active face. 25. The m croel ectroni c conponent
assenbly of claim 12 wherein the mcroel ectronic conmponent has a conponent

peri phery €énd tPackanbd MiakelaectropeLCdmasonens Ageanatilies a portion of a hei ght of

t he conponent periphery being juxtaposed with the sidewall. 26. The
m cr oel ect r oni dFigaumnep® ivean sidassHevdtion vidw of aipacidgetiuniclheeledtronir companeat nol d
the fille

conmpound including_a particulate filler havi an -1 B
CoTTrere ssasihnd B Skt Rl o S pie CommaneBheSeme A0 AhE it aposed
si dewal | angd qogmenerta {dehiiieicyosssbctidhs VIBWEREM BRINGMIRE -4 SFPRIANS
assenbly of claim 12 further CO{%I Si ng a nold fport ext endi ngathrough t he

substrat e fromlpiiguyes ihand jdbetdie 6@ angacrorier ef the subpihalaibhavpbesid from
oh ; et ekl
Bl TS AT AT R o,

substrate ctive face carrying an array o
outwar dl y iojmea meddkdrothahowy iai Biguedsl ; ardhb) atocfunmuai firat icasingp82i thgt

ext endi ng t hrough, a pase. of. .the recess o the tive face;, )
ni cr oel egt?rﬁ?f’ﬁ'%@'@ﬁp oAie RAVARY aaﬁeﬁ‘aqt F@S'f'ﬁc@,c “&atp%‘r'ti’sg?@“@)’ flfsqthe
plurality @mAQWBRAR bp&ty 861 Thedirsti RdingYsd ASo eV ERSrtIaR lof wee hage and

electrically coupled to the substrate contacts, the active face being

j uxt aposedUifiaen 23 thasubsiraterdd, the aag 4Arketwern iherGasrrangnbeprighgrwBaposed
with the Sén@leg?é lréc?s% GREwAR! 58 464 'rﬂﬁr}ﬂ & ‘Q’E?ﬁaﬁtﬁﬁypﬁﬁégﬁﬁrﬁﬁeaﬁ he
and a mo e

si dewal | s; conpound 'covering a portion of the m croel'ectronic
conponent heatdeen fur coroporgnt tdotive first $hiapd doe base Bacd ,the recessl 80.c dingound

conprising a fil vin mean particle, si ger. than a w dith of the
gap 25, ot er e BEmareo FERA A BN TR AP Mo Rat et e
m cr oel ectsupsirgtecmMte 8, HRNEUNneeRHra60] afdHecedm et dbatacR052 They

of clajm 28 wherein the mcroel ectronic

m croel ectroni c, copponent assenbl

conponent C@B}’r‘?ﬂtl"é‘@gﬁ'&"’ ﬁﬁtf‘gf"‘l‘rﬂﬂfi]‘é‘?mm“.”ﬁfﬁ@ he erplayed: s¥ eorerRaisisent

assenbly Qe Gldli Rha®n et Bt 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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conponent active face is juxtaposed with the base of the recess. -19 32.
The m croel ectroni c conponent assenbly of claim 28 wherein the conponent
active face is attached to the base of the recess by an adhesive. 33. The
m croel ectroni c conponent assenbly of claim28 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. 34. The m croel ectroni c conponent assenbly

of claim 28 wherngi g e(gtd‘bo ¥ r 35. The
m croel ectronic Iﬁgnn%%rﬂgﬂ{ﬁ%igéa yn%?ﬂc al r)] é%&\%ﬁg}r){gf%néégﬁ issﬂg%éc ween
t he conponeti¢ inspaces dlame thadask sudace of thd eulssitaté bgtthe bickndsaad 4 die

i mat el | to. a di bet f ck .f dth
o Bno. of -t R0 B dbey bACES HAor TREe i IEGBBa Dhfabr EalipoAtst &

assembl y ofcopivantiBndP BOTEpfikagé d8n GRIENIRIIEBbEABARE MW cEAPRIASRRY ABw.
el ongate slot through which all of the conponent contacts are accessible,

37. The ni dhseobdie space beiwpendhe chipanddhe sebsitaigi ahtha fifsh epdef thowiei si ng a
Cralt . o 1R : o
Ponnect or GBEHRGL iis BAGRE M bRy bs e COBUMERRL T SR B oF Fne

substrate donhacesondBow dfandidadonticentiraong tee foaneate ofstherddard ofachai m 37
further cornprising a nold conpound encapsul ati ng the m ¢roel ectronic
conponent éﬁgulg hiIds PR eether dispasiies may be created in the casing intended to

encapsulate the wire bonds

Figure 6 is a schematic transverse cross-sectional view of the
microelectronic component assembly 10 of Figures 1-3 in a mold 100. Figure 7 is
a schematic longitudinal cross-sectional view taken along line 7-7 of Figure 6.
The mold 100 includes a first mold section 105 and a second mold section 150.
The first mold section 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
over the first mold section 105 so that the second cavity 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 meld 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 a result, the mold compound flowing thraugh the gate 110 need
only clear the portion of the microelectronic component 50 extending outwardly
beyond the back face 23 of the substrate 20. This can appreciably improve the
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39. The m croel ectroni c conponent assenbly of claim 37 wherein each of the
connectors conprises a bonding wire having a first end coupled to one of

t he conponent contacts, a second end coupled to one of the substrate
contacts, and a |l ength extending through the conmunication opening. 40 The
m croel ectroni c conponent assenbly of claim28 wherein the nold conpound
further conprises a resin matrix and the nold conpound substantially fills
the gap. 4%yidlBgndfies Q2R IhdIA| confiPERW iR 3% ikt Xeallty aboi @nd?&twﬁpe' n the
m croel ectroni ¢’ conponent has a conponent periphery and the substrate
recess has amowiAewal |, a portion of a height of the conponent periphery

bei ng i o ¢ ' . ;
assenbly of "ol aPiosMe BadbAEE R midRyret i e RBRh T AR R RRGREh ¢ e
substrate Rownthdsutatiate/20 tatalsbainit)éf dckibitastalgteliminhneahadverepagsy from

the recess. 43. The microel ectroni c conponent assenbly of claim42 wherein
the nol d p&Ftthe smeld campared hehucer e chipepiRtrons comprpeMoal oand the
manuf act ur isQEstpatdber I fHed & e]%r'rpé {19 thd aposi ng
a mcroel egg%onitgbgo%o%g‘ntﬁmrt %éﬁgg?é%?gg%!gubst r aétszﬁﬂg\yi’éngégn :
active faceavity heltko thecsgcoaddaxity d68sadjacent ttee batek! fadiee Inzold kgmpobrad e t hat

is spaced fromthe active face, attaching the, m croelectronic c onent to
the Subst r PARLR BTlon FroBiede ) kEhactrod catPPLT oL ahry o R
posi ti onedthd teoess sidewar Gasreanmise fikt leRRBEEf thet SubkiigteDAE e TRérebEr, HIREESS;

-21 electrically coupli ng a cornporrent contact carried by the conponent
active facBold campeyad rwewd chaveade Ry rhetweey thaeadivessuriace 8it ofvéhe ace;

and appl yi ; r h i ronic
component . i opERtGhiE CLRBYNE sonark KBl bee B4 B TteRs oL TH FeBhEE
portion of mohetaruoss ratle rastricting frecmadverternt iewnal the qoold pampebund Rlonthe

nmet hod of glaim4 erein l.yi,ng t nol ound.conpri.ses defjining a
ol d cavi ¢ P PERMAY AR AR RorkotB rdfie St < DGR Ap SRS reSBi (e
recess of fhiefiedbstrate is positioned and delivering the nold conpound to
the nold cavity, 46. The nmethod of claim44 wherein applying the nold

y
conmpound corrprig%'g’eﬂg?'? NPy COMBOHRIS) iRGIHIR I dowable FPRENSNGr €i%in 2of a

mol d cavi t yurBBlededin! hd &fiflsr, WhidhRay BmbFis BadiRdiald SWESr bR F@PAt%@OWOUﬂd
f the nold u

to a second portion o cavity on an opposite side of the bstrate

t hrough a iRBXRENSbEtMalerialsdilihep desitadgthe widts obtergaped0 aay behlessrihamont of
claim 44 { rate | a ~~~[ U] wl ] U=~ ikng t hrough
the. bot t ors B e et BaERl fnd BFHHRr CrEtie ShbabieHt, e S8BPNTR 5% he ol o
conpound cowidpr treesatfdub &0 o ahe throfikerdn pe uradd tompogrid hae a st paticlevi a a
nol d port exte ati.gn spaced fromthe

ing through the substrate at, a lo
comuni catst'%%oﬂg%ffﬁh@[ grﬂg.%r'Tfl[éOH%FHSHEBF"BOHI"W”A&%W & of tﬁﬁ@ap 40 is
m cr oel ectaht COBYWMANRAlthEMedh PAtCRNGEY of BRCRAR: ik 818 ABId FaRsodnace of the
recess by %oﬁ?ﬁg appl yi ng the nold conmpound conprising delivering the nold

conpound’ t N eEGreAer. 1A gapoyidinceail in @r gseaien krndhe ma igle
Cpaponent gaflofinb bRl odipEuE Mef SRRIRaNY finfls Tie adsab8 Y B Parficit ' N Of
into the recess 30. This, in turn, can reduce or substantially eliminate problems
which could arise if a particle of the filler becomes wedged between the substrate
20 and the active face 51 of the microelectronic 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 cavity 120 to the second cavity 160 adjacent the first end 21 of the substrate
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49. The nethod of claim44 wherein electrically coupling the conponent
contact to the substrate contact conprises passing a connector through an
opening in the bottomof the recess. 50. The nethod of claim 44 wherein
appl yi ng the nold conmpound conprises covering the connector with the nold
conmpound and substantially filling the opening with the nold conmpound. -23
. A@ Ay. Ay. AY;r. A aY. A AY. AFNF. A | . Al . ASNr. AuF. ANl . Al . AY. Al ;.A . A A . A3N

. AN 9. Au3.
t E5r Xvint 3 Fﬁi l/nrﬁ?@’%% emi)odlreniscti)af]ﬁa% dc'% k():s Te f w cac]lcég])mg]) mt ﬁ ca] cal
ca] ca] caV] datcedvitg] |sa:]riuTtateta]t@al]3wa4Ioag coa]»oa]eci deeaﬂf ahe h'ncrb#fecﬁbﬂi‘c%é i >CCD
KFH®K, KKK1 y
a] ca] ca] ca]\%aﬁ E‘g’]‘g%}ﬁﬁqﬁ'g]‘ a]70 ca%éia']é%?%c%ca%c%\c}\a%ca ﬁfﬂn ?ﬁoaz)ggz)g
EpppaUdqaqexbidhedsin the e dmbﬁtadrp@wabﬁeﬂmﬁi T8 64 St trd w@dc@@h%}ﬂpal calc

a] ca] ca] ca] ca] ca] C t]an] ca] ca] ca] caU] ca] ca] ca] ca] ca!]l]caI ssAt t t uEupuuu&vGrvvv4

wawwd xwx x x\f it pdirstilow 5 madi seqp|floay Eaped detiyerd e b} eaf dajinte] ca) ca)

Eglii‘]ugi‘] _CI_E}]I]& flt 2hGR) 730 GbGG FALSH SPAGALEHFAEeNGB! FLFANG thé nbh~

1 To(] ]| wr han ¥is fasham] =11 mahe@]mm]fmaﬂan&]lmbbgb@:}mﬂd}mﬂ]mﬁ]ah tred s} cailgal ca] ca
cal ca] cajc c ca nx wr mhc~Y] ] ca] ca] ca] ca

]ca] ]ca] ]ca] La%b %:'?ﬁ %‘Q]J@H]%%gﬁéé?% ]“(‘:5‘]5{‘:8]“‘313? ﬁ'&%%@é]régj ] ca} ca} ca} ca}

ca] ca] cal ca! 1041%%5'tﬂa(ddmmccuequehe@dscairﬁab@aj grdGHoeR s lieddriabaal cal ca

] ca] ca] ca] ca] ca] ca] ca] ca] ] ca] ca] ca] ca] ca ca] cal rg'] caljcalcal: % aBs@

10%& () - | Andotyms glaims, Fthe W%MWPW'O Jgengns! \a:nd%m like a@o%ae() 9h
} " ShH= construed in an inclusive sense as opposed to an exclusive or exhaustive sense;
that is to say, in a sense of "including, but not limited to." Words using the
singular or plural number also 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
word covers 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 for illustrative purposes, various equivalent modifications are
passible within the scope of the invention, as those skilied 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. Aspects of the invention
may also be useful in other applications, e.g., in manufacturing lead-on-chip
(LOC) microelectronic 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
to fimit the invention to the specific embodiments disclosed in the specification,
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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Accordingly, the inventors reserve the right to add additional claims after filing the

application to pursue such additional claim forms for other aspects of the
invention.
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CLAIMS

1. A microelectronic component substrate comprising:

an active face carrying a pluralit¥ of first electrical contacts;

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 proximale to each of the first
electrical contacts and spaced from the sidewall by a die attach width,

2. The microelectronic component substrate of clam 1 wherein the
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

compaonent.

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.
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6. The microelectronic component substrate of claim 1 wherein the recess
has a depth of no more than one half of a thickness of the substrate

between the aclive face and the back face.

7. The microelectronic component substrate of claim 1 wherein the recess

has a depth of no more than 200 um.

8. 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 ym.

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,
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and a plurality of component contacts carried by the component

active face and electrically coupled to the substrate contacts.

13. The microelectronic component assembly of claim 12 wherein the

microelectronic component comprises a microelectronic die.

14.  The microelectronic component assembly of claim 12 wherein the

microelectronic component comprises a memory module.

16.  The microelectronic component assembly of clam 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 clam 12 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.

18.  The microelectronic component assembly of claim 12 wherein the recess

has a depth of no more than 200 ym.

19.  The microelectronic component assembly of claim 12 wherein a distance
between the component active face and a plane of the substrate back face
1s approximately equal to a distance between the component back face and

the plane of the substrate back face.
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20.

21.

22.

23.

24,

25.

26.

The microelectronic companent assembly of claim 12 wherein the
communication opening comprises an elongate slot through which all of the

component contacts are accessible.

The microelectronic component assembly of claim 12 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.

The microelectronic component assembly of claim 21 further comprising a

mold compound encapsulating the microelectronic component and the

connectors.

The microelectronic camponent 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.

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.

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

being juxtaposed with the sidewall.

The microelectronic component assembly of claim 25 further comprising a
mold compound including a particulate filler, the filler having a mean
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27.  The microelectronic component assembly of claim 12 further comprising a
mold port extending through the substrate from the active face to the back

face at a location spaced from the recess.

28. A microelectronic component assembly comprising:

a substrate having an active face carrying an array of substrate contacts;
an outwardly open recess having sidewalls; and a communication
opening extending 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 {o 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 pariicle 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 companent 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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32. The microelectronic component assembly of claim 28 wherein the

component active face is attached to the base of the recess by an

adhesive.

33.  The micraelectronic component assembly of claim 28 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.

34.  The microelectronic component assembly of claim 28 wherein the recess

has a depth of no mare than 200 pm.

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.

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
piurality 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 camponent assembly of claim 37 further comprising a
mold compound encapsulating the microelectronic component and the

connectors.
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38.

40

41.

42.

43.

44.
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The microelectronic component assembly of claim 37 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.

The microelectronic component assembly of claim 28 wherein the mold
compound further comprises a resin matrix and the mold compound

substantially fills the gap.

The 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.

The microelectronic component assembly of claim 28 further comprising a
mald port extending through the substrate from the active face to the back

face at a location spaced from the recess.

The microelectronic component assembly of claim 42 wherein the mold port

is filled with the mold compound.

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 microslectronic component to the substrate with an active
face of the microelectronic component positioned within the recess

and juxtaposed with the base of the recess;
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electrically coupling a component contact carried by the component active
face to a substrate contact carried by the substrate active face; and
applying a mold compound to cover a back face of the microelectronic
companent, at least a portion of the substrate back face, and at least

a portion of the substrate active face with the mold compound.

45.  The method of claim 44 wherein applying the mold compound comprises
defining a mold cavity within which 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 inciudes a coitnnurivation
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 microelectronic 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 component and a filler having a

mean particle size larger than a width of the gap.
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contact to the substrate contact comprises passing a connector through an

opening in the bottom of the recess.
50. The method of claim 44 wherein applying the mold compound comprises

covering the connector with the mald compound and substantially filling the

opening with the mold compound.
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