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and output terminals to facilitate electrical connection of the die with another
microelectronic component.
Since semiconductor dies can be degraded by exposure to moisture and other
chemical attack, most dies are encapsulated in a package that protects the dies from
the surrounding environment. The packages typically include leads or other
connection points that allow the encapsulated die to be electrically coupled to
another electronic component, e.g., a printed circuit board. One common package
design, referred to as a board-on-chip (BOC) package, includes a semiconductor die
attached to a small circuit board, e.g., via a die attach adhesive. Some or all of the
terminals of the semiconductor die then may be electrically be connected to a first
set of contacts of the board, e.g., by wire bonding. The connected board and die
may then be encapsulated in a mold compound to complete the packaged
microelectronic component assembly. A second set of contacts carried on an outer
surface of the board remain exposed; these exposed contacts are electrically
connected to the first contacts, allowing the features of the semiconductor die to be

electrically accessed.

FIG. 1 schematically illustrates a conventional packaged microelectronic component
assembly 10. This microelectronic component assembly 10 includes a
semiconductor die 20 having an front surface 22, which bears an array of terminals
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passage 34. The reverse motion also increases the length of each of the bond wires
40 and often requires an increased loop height L of the wire 40 outwardly from the

front surface 22 of the die 20.

As noted above, most commercial microelectronic component assemblies are
packaged in a mold compound 50. The mold compound 50 typically encapsulates
the die 20, the adhesive members 35, the bond wires 40, and an inner portion of the
board 30. A remainder of the board 30 extends laterally outwardly from the sides of
the mold compound 50. In many conventional applications, the mold compound 50
is delivered using transfer molding processes in which a molten dielectric
compound is delivered under pressure to a mold cavity having the desired shape.
In conventional side gate molds, the mold compound will flow from one side of the
cavity to the opposite side. As the front of the molten dielectric compound flows
along the passage 34 under pressure, it will tend to deform the wires. This
deformation, commonly referred to as "wire sweep," can cause adjacent wires 40 to
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microelectronic component assembly.
FIG. 2 is a schematic cross-sectional view of a microelectronic component
subassembly in accordance with one embodiment of the invention.
FIG. 3 is a schematic cross-sectional view of the microelectronic component
subassembly of FIG. 2 after the addition of bonding wires.
FIG. 4 is a schematic cross-sectional view of a packaged microelectronic component
assembly in accordance with one embodiment of the invention that incorporates
the microelectronic component subassembly of FIG. 3.
FIG. 5 is a schematic cross-sectional view of a stage in the manufacture of the
packaged microelectronic component subassembly of FIG. 4.

DETAILED DESCRIPTION

A. Overview
Various embodiments of the present invention provide various microelectronic

component assemblies and methods for forming microelectronic component
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
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staggered along either side the midline of the microelectronic component. As is

known in the art, such a staggered arrangement can facilitate a smaller wire pitch,

increasing the maximum number of terminals 114 in a given length. Arrays in

which the terminals 114 are more widely distributed on the active surface 112 may

be used instead.

The microelectronic component 110 may comprise a single microelectronic
component or a subassembly of separate microelectronic components. In the
embodiment shown in FIG. 2, the microelectronic component 110 is typified as a
single semiconductor die. In one particular implementation, the microelectronic
component 110 comprises a memory element, e.g., SIMM, DRAM, or flash memory.
In other implementations, the microelectronic component 110 may comprise an

ASIC or a processor, for example.

The substrate 120 may include a back surface 130 and a contact surface 128 that
carries a plurality of contacts 129. The distance between the back surface and the
contact surface defines a thickness of a body 126 of the substrate 120. A recess 132
in the substrate extends inwardly from the contact surface 128 to a bond pad
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The substrate 120 may be attached to the microelectronic component 110 by means

of an adhesive member. In the microelectronic component subassembly 101 of FIG.

2, the back surface 130 the substrate 120 is be attached to the active surface 112 of

the microelectronic component 110 by a pair of spaced-apart adhesive members

135a and 135b. One adhesive member 135a may extend along one side of the

passage 134 and the other adhesive member 135b may extend along the opposite

side of the passage 134. In one embodiment, each of the adhesive m(?mbers 135

comprises a length of a conventional die attach tape, e.g., a polyimide film 51.1ch as

KAPTON. In another embodiment, each adhesive member 135 comprises a

quantity of a thermoplastic resin or a curable epoxy.

The contact surface 128 of the substrate 120 is spaced a first height Hi from the
active surface 112 of the microelectronic component 110. The bond pad surfaces
124a and 124b each may be positioned at a second height Hz from the active surface
112. The first height Hi is greater than the second height Ho, defining a recess height
Hr between the bond pad surfaces 124 and the contact surface 128 of the substrate
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L outwardly from the active surface 112 that is no greater than the height (FH1 in
FIG. 2) of the contact surface 128 of the substrate 120. As a consequence, none of the
bond wires 140 will extend outwardly beyond the plane of the contact surface 128.
In FIG. 3, the maximum height L of the bond wires 140 is less than the height Hi,
leaving the bond wires 140 spaced a distance D below the contact surface 128. In
one particular embodiment, the recess height Hr is at least about two times the
diameter of the bonding wires 140. It is believed that a recess height Hr of about 2-
2.5 times the thickness of the bonding wire 140 will provide more than adequate
manufacturing tolerances to ensure that the bond wires 140 do not extend

outwardly beyond the contact surface 128.

The microelectronic component subassembly 102 illustrated in FIG. 3 may be
incorporated in a wide variety of microelectronic component assemblies. FIG. 4
illustrates one particular microelectronic component assembly 100 that is
manufactured from the microelectronic component subassembly 102 of FIG. 3. The
microelectronic component assembly 100 also includes a dielectric matrix 150 that
covers the bond wires 140, the microelectronic component 110, and a portion of the



I'n FIG 3, the maxi mum height L of the bond wires 140 i

height H, |eaving the bond wres 140 spaced a di stgni:z :DEEZI E)\r/]va?hfahe
contact surface 128. In one particular enbodi ment, the recess height HRis
gtl!east about two tines the diameter of the bonding wires 140. It is
bgnldiexed that a recess height HR of about 2- 2.5 times the thickness of the
t g wire 140 will provide nore than adequate manufacturing tolerances
0 ensure that the bond wires 140 do pnat extend outwardly beyond the
contact surface 128. The nicroel ectronic conponent subassenbly 102
illustrated in FIG 3 may be incorporated in a wide variety of
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pressure into a mold cavity of a transfer mold. In Other em Xdiments, the dielectric
matrix 150 may comprise a more flowable dielectric resin that can be applied by

wicking under capillary action instead of delivered under pressure in a transfer

mold.

As noted previously, terminal pitch and bond wire pitch in packaged
microelectronic components (e.g., microelectronic component 10 of FIG. 1) are
decreasing over time. The requisite smaller wire diameters and closer spacing
exacerbates the previously noted problems associated with wire sweep. The
microelectronic component assembly 100 of FIG. 4 can reduce some of these
problems. Having the bond pads 125 (FIG. 2) of the substrate 120 positioned closer
to the active surface 112 of the microelectronic component 110 reduces the spacing
necessary for the reverse motion of the capillary of a wire bonding machine. This,
in turn, permits the surfaces of the inner periphery of the passage (134 in FIGS. 2
and 3) to be positioned closer to one another, reducing the width (W in FIG. 2) of

the opening through the substrate 120.



conprise a dielectric thernosetting plastic that can be heated to fl ow
under pressure into a nold cavity of a transfer nold. In other

enbodi ments, the dielectric matrix 150 may conprise a nore fl owable
dielectric resin that can be applied by w cking under capillary action

i nstead of delivered under pressure in a transfer nold. As noted
previously, termnal pitch and bond wire pitch in packaged m croelectronic
conponents (e.g., mcroelectronic conganent 10 of FIG 1) are decreasing
over time. The requisite srmaller wire“dianeters and cl oser spacing
exacerbates the previously noted problens associated wwth wire sweep. The
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FIGS. 2-4. Tt should be understood, though, that reference to these particular

microelectronic component assemblies is solely for purposes of illustration and tha}t

the method outlined below is not limited to any particular microelectronic

component assembly shown in the drawings or discussed in detail above.

In one embodiment, a method of the invention may include juxtaposing an active
surface 112 of a microelectronic component 110 with the back surface 130 of a
substrate 120. This may include aligning the passage 134 in the base 122 with the
terminals 114 of the microelectronic component 110. Once the substrate 120 is in the
desired position with respect to the microelectronic component 110, the substrate
120 may be attached to the active surface 112 of the microelectronic component 110
with the array of terminals 114 accessible through the passage 134. In one
embodiment, this attachment is accomplished via a pair of adhesive members 135.
If the adhesive members 135 each comprise a die attach tape, the first adhesive
member 135a may be attached to the active surface 112 along a first longitudinal
side of the array of terminals 114 and the second die attach tape 135b may be
attached to the active surface 112 along the opposite side of the array of terminals.
The substrate 120 may then be brought into contact with the outer surfaces of the



manuf acturi ng m croel ectroni c conponent assenblies. In the foll ow ng
di scussion, reference is nmade to the particular mcroel ectronic conponent
assenblies shown in FIGS. 2-4. It should be understood, though, that
reference to these particular mcroel ectronic conponent assenblies is
solely for purposes of illustration and that the nethod outlined belowis
not limted to any particular mcroelectronic conponent assenbly shown in
t he draw ngs or discussed in detail agave. I n one enbodi ment, a nethod of
the invention may include juxtaposing”an active surface 112 of a
m croel ectroni c conponent 110 with the back surface 130 of a substrate
120. This .include aligping. t | hd RethdagRroklettrohich t he
t er m nal sagg%w&fm’?’ﬁ‘ge%ﬁg%;b{e}]elé% r%%cgﬁgztﬂnggﬁ%ﬁ&él%. Once the substrate 120
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accordance with one emboﬁlmen OGNl ihvention. In this illustration,
microelectronic component subassembly 102 of FIG. 3 is positioned in a mold cavity
255 of a mold 250. The mold may comprise an upper mold element 260 having an
inner surface that defines an upper mold cavity surface 262 and a lower mold
element 270 having an inner surface that defines a lower mold cavity surface 272.
The back surface 130 of the substrate 120 may be spaced from the upper mold
cavity surface 262, defining a first void 265 of the mold cavity 255. The c9ntact
surface 128 of the microelectronic component subassembly 102 may be orlentefi
downwardly and disposed in contact with the lower mold cavity surface 272. This
defines a second void 275 of the mold cavity 255 between the bond pad surface 124
and the lower mold cavity surface 272. The second void 275 is further bounded by
the recess (132 in FIG. 2) and the passage (134 in FIG. 2) of the substrate 120 and the

active surface (112 in FIG. 2) of the microelectronic component 110.

The first and second voids 265 and 275 may be substantially filled with a dielect.ric
matrix (150 in FIG. 4) by delivering a molten mold compound to the mold f:aV1ty
under pressure. In one particular implementation, the mold compound is delivered



subassenbly 102 in a transfer nold with the m croel ectronic conponent 110
and the bond wires 140 positioned in a nold cavity. A nolten dielectric

resin may then be delivered under pressure to fill the nold cavity,
yielding a dielectric matrix 150 such as that shown in FIG 4. FIG 5
schematically illustrates a stage in a transfer nolding operation in
accordance wth one enbodi nent of the invention. In this illustration, the
m croel ectroni c conponent subassenbly 102 of FIG 3 is positioned in a nold
cavity 255 of a nold 250. The nold conprise an upper nold el ement 260

having an inner surface that defines an upper nold cavity surface 262 and
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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 abo've for

illustrative purposes, various equivalent modifications are possible wit.hm the

scope of the invention, as those skilled in the relevant art will recogmz'e. For

example, whereas steps are presented in a given order, alternative en}bOdlmen.tS

may perform steps in a different order. The various embodiments described }}erem

can be combined to provide further embodiments. In general, the terms used in Fhe

following claims should not be construed to limit the invention to the sl:?ec'lﬁc

embodiments disclosed in the specification, unless the above-detailed description

explicitly defines such terms.



surface 128 of the substrate 120 nmay be renoved by etching or grinding. As
noted above, though, this is less likely to occur than in conventional,
substrate-up nolding operations. The conductive structures 220 (FIG 5)
may be applied to sone or all of the contacts 129 of the substrate 120 to
define an array of conductive structures 220. The conductive structures
220 may be deposited using a solder nask/etch process, screen printing, or
any of a number of other conventionaHlotechniques used in depositing sol der
bal | s, conductive epoxies, and other ““conductive structures. The
above-detail ed descriptions of enbodinents of the invention are not
intended to be exhaustive or to limt the invention to the precise form
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9 The method of claim 1 further comprising covering at least a portion of each of
the first and second bond wires with a dielectric matrix.

3. The method of claim 1 further comprising covering at least a portion of each of
the first and second bond wires with a dielectric matrix that has a maximum height
outwardly from the active surface of the microelectronic component that is no

greater than the body height.

4. The method of claim 1 further comprising covering at least a portion of each of
the first and second bond wires with a dielectric matrix that has a maximum height
outwardly from the active surface of the microelectronic component that is less

than the body height.

5. The method of claim 1 further comprising substantially filling the recess with a
dielectric matrix that has a maximum height outwardly from the active surface of
the microelectronic component that is no greater than the body height.



active surface that is |l ess than the body height; positioning the substrate
inanmld cavity wwth the contact surface against a |lower nold surface of
the nold cavity, leaving a first void between the back surface and the
upper nold surface and a second void between the active surface and the
bottom nold surface; and encapsulating the first and second bonding wres
in a dielectric matrix by substantially filling the first and second voi ds
of the nold cavity with the diel ectri(‘zo matri x while the contact surface is
urged agai nst the |ower nold surface.’? 2. The method of claim1 further
conprising covering at |east a portion of each of the first and second
bond wires with a dielectri.c trix.. | abicthrd o hher
conpri si n§ Eeethag ogfla}ng&&rtg&pcgmgrgﬁi%%%gg@ﬁ%%%g n?fkllcetﬁiei rst and second
bond wi r esontadtisurfact afteepedycofiflit F4B8UAat has a maxi mum hei ght outwardly
fromthe active surface of the mcroelectronic conponent that is no

great er t hay haBodothahafaghiring/ mineelenttondtcostpanini assamblyr (MRS R¥mr i si ng
covering af, Least hRhH:.QNoPh wBsatefto dnhactive rsatfacndf svisrelasbRBIcw 1 es
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has at | eagtpeomeoldomvrirce of dhe iraeldoeVayc Y ’é‘@ta%gffr Y(\é\@gb‘%wg?ﬁ ?geds%léz}sed from
the back sugfaasand ahe luppet noné suoiace padl acancend yoisl batwasprge hegdsk dfc ace t hat
i s i nter megi.gteaidtehaabmsmblaaefandubsenttdlytidling terfirsicad sseend Widhssage
that extenc Ehbgowg&ggWiﬁgmeIQ&ﬁc saHfireecamdt 4 kiest pactiorsofr thadéslectionnect i ng
onent '
EPI ur.

the bond pad 10 @ C SLEHT 0L GRESAEG sidtadeiBai et tietbotiohi Mokl of the
m cr oel ectIF‘B‘i‘i’ian%B V\‘géjgj#?e; lglrelf i\é\‘gﬁlg that,exiggds through the

passage; e pohresgnd ReFIOD Aol d cavity with the contact
surface di sposed against a lower nold surface of the nol ddcavi tly and with
the back sgirftac@ethpaacdidimornverereinghe bond|vire isrforped &9 exiga r?b‘lt‘dif‘éiz]ax/i ty,
leaving a Friéﬁlstr}\evéz:ﬁde heimeess fHeemhacdectmunid emepanedt the hgightr thabisdQur f ace
and a second voud R iR oREREs R Ale ot thaaemandriabe bot t om ol d
surf ace; s%gﬁeﬁﬁﬁ‘%ﬁ#\fﬁ?i fH}ng the first and second voids
9. The method of claim 7 wherein substantially filling the second void leaves a
maximum dielectric matrix height outwardly from the active surface of the
microelectronic component that is no greater than a height of the contact surface

from the active surface.

10. The method of claim 7 wherein the substrate includes a recess extendir}g
inwardly from the contact surface to the bond pad surface and the second void

includes the recess.

11. The method of claim 7 wherein substantially filling the second vo.id
substantially encapsulates the bonding wire within the dielectric matrix.

12. The method of claim 7 wherein the bond pad is a first bond pad, the conTponent
terminal is a first component terminal, and the bond wire is a first bo'nd wire, and
wherein the bond pad surface carries a second bond pad and the mlcroelectr‘o.nlc
component carries a second component terminal, the method further comprising



of the nold cavity wwth a dielectric matrix such that a first portion of
the dielectric matrix in the first void urges the substrate contact
surface against the bottomnold surface as a second portion of the
dielectric fills the second void. 8 The nethod of claim7 wherein the bond
wireis forned to extend outwardly fromthe active surface of the
m croel ectroni c conponent to a height that is no greater than a hei ght of
t he contact surface fromthe active r.face. 9. The nethod of claim?7
wherein substantially filling the second void | eaves a maxi numdielectric
matri x height outwardly fromthe active surface of the mcroelectronic
conponent that .is_ no greafe ' At eomiat vitud faord from t he
active sufFfHEEtng fie s?goemﬁ%?rgdoép(g% %'{}%ﬂ@ﬁ@ﬁan the substrate includes a
recess exbem@Wi#§ inwardly fromthe contact surface to the bond pad surface
and the second void includes the recess. 11. The Iret h%g of cé{ai md7 wher ei n
subst ant i a) Théi heitod toheclaietoltd wherein sbstndally Allis eReapEanat ¥¥% he
bondi ng \N’hﬁﬁstm&ahy Rnédpeullics|tReboridingratreiwithin g difleetriomaiiy of claim 7
wherein the bond pad is a first bond pad, the conponent termnal is a
first conponent termnna d : : | it ahk® Bstonl Keidsand
wherein t & e%‘ﬁgl. 02 ﬁ*’f’?’galg W}télgr}r&lngsgl@g%al\s‘\%%:l rgcljlﬁﬁ ’.dflérf dch@ﬂfjst&'ﬁ ion of
mi cr oel ectof g moldceswiipmaHt t éicr_“? Fcé’é‘_cglagré’&gﬁ ) neﬁ% term .aﬁ;f khe met hod
further caolwpdielachiy t@trix tntheckiishyoidnkefargc eﬁgg gl‘ep %%0{"@ PORTS RE6Nd
conponent Ji@sdiifalativt fothasseandndid. bond wire. 13. The nethod of claim 12
wherein substantially filling the second void substantially encapsul ates
the bondi ng i1 & Wictihieldifaer sk RbER dubGtalBAlly Hlling4he Titke andséroddofoidsl ai m 12
wherein sﬂo§s¥%en’$‘e&1"?i fr. ng,.t;he .fir.sk i @hs fir@fpokdieh ool d
ﬂ'l‘enlgo céalvﬁx A ﬂbéhﬁ%l?le(%ﬂé Ha%xrlx 912 ggf%%ﬁd@fﬁ% @ P
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portion offirthportidhedfetiter filackicr Mmattip along % deteiy (g . fret'Rod of

cl ai m 14 vwheeabn therosttanddladetivg Hid detorgl péréion of Bre diglectiesmiiax PAGEY of t he
mol d_cavi ty i tBedlievsieering theTBicbhd poRtdrldshe dieldcrar magit hlengia st
portion of %e Lel e i I idrSbene@alt agpaitendf tha fémwd of t he
first voi d"§ _o%i ‘!il]‘ﬁ Steﬁéel{d &Pirzgt lﬁgsre%%%llagf&%({legdi el Ié,ctgil)c matrix al ong a

| engt h of dirgstipRr st void in a first directi on; thereafter, delivering the
second portion of the dielectric matrix to_an_end ?_f th sec%nd. oi d;

flowing t hes. Tkhe arth@bof dam 6 whieinipehstantially. e thg B35t GRE S8ON%3Eh of the
second Voi ¢ thein@lsesandvidh eeclitlectrigemndriaiidudsp piosiltaseotsly Agliveripghe

directi ON. irst and second portions of the dielectric matrix to the first and second voids.

17. A method of manufacturing a microelectronic component assembly,
comprising: attaching a back surface of a substrate to an active surface ?f a
microelectronic component, the active surface carrying a component termmtal,
wherein the substrate has at least one contact carried on a contact surface opposite
the back surface, at least one bond pad carried by a bond pad surface that is
intermediate the back surface and the contact surface, and a passage that extends
between the bond pad surface and the back surface; connecting the bond pa'd to the
component terminal of the microelectronic component with a bonc'l wire that
extends through the passage; positioning the substrate in a mold caV}ty with t.he
contact surface disposed against a lower mold surface of the mold cavity and .w1th
the back surface spaced from an upper mold surface of the mold cavity, leavmg'a
first void between the back side and the upper mold surface and a second void
between the bond pad surface and the bottom mold surface; delivering a first
portion of a dielectric matrix to the first void in the mold cavity; urging t}%e contact
surface of the substrate against the bottom mold surface with the first portion of the

dielectric matrix.



16. The method of claim 12 wherein substantially filling the first and
second voids of the nold cavity with the dielectric matrix includes

simul taneously delivering the first and second portions of the dielectric
matrix to the first and second voids. 17. A nethod of manufacturing a

m croel ectroni c conponent assenbly, conprising: attaching a back surface
of a substrate to an active surface of a mcroelectronic conponent, the
active surface carrying a conponent t 4rm nal, wherein the substrate has at
| east one contact carried on a contact” surface opposite the back surface,
at | east one bond pad carried by a bond pad surface that is internediate
t he back surface and the.caont act, sur .0 : tddatiore st @eds

bet ween t A& ME%QQ %GEI’IEC ’gﬁgﬁ'ﬁg glgllgggdl}g g%ﬂgffé%%ﬁgﬁﬁ&q Bﬂ@lebond pad
to the cdigeshanmatrer e thaseend wd i fedarid @Y ih PR Bponent W th a bond
Wire that digednénmatriis deliveredito fhadisstgeid-positi oning the substrate in a nold
cavity with the contact surface di sposed against a | ower nold surface of
the nold Tﬁgv' V@it dhimt 176 rldeds GHiphBing dubizedn & sermndrparppref H6l d
surface Odﬁ% il R B HeVsech YO AGnahe hidld adif) dnttneanly iethbdirkt si de and
t he upper f KSE'IE C anolg sec nld YO & mPalNesH, t he bond pad surface and
t he bot t orRoregTHOL ?3%; ,1%?\1{;(&'%6’%4' rst portion of a dielectric matrix
to the first void in the nold cavity; urgi ng}_the cont ?ct. %?r{ifacgixof t he
subst r at e JagRhesithodefsbimorh wheris deliveriag & frst RHEOR of & ighet9S BRYES ¢ he

di el ect ri GoRRd fifsX voiltdin th8 moleavigt fwthepinchides fowmg fh?rff-fﬁ’él?"r@@’i‘rﬁlff‘}ﬁ ng

del i veri ”%iéefcﬁSQﬂs’u&Oafohgna Qéndtheof tHeetingtvoid imaa rfisst tirectin, dedberd void in
the mold cavi i% g ﬁseﬁrv %nqg a&sje&égi P bh p aef dielRetricdhgtriRabrthe sevahd iveid s
del i ver ed THRNEHTTSL VoI A9 of [N HIRLDRT Bl Gl e dseh ot i@orOMY | i ng
del i ver i ngns flovng dhgeseeRd RGN dhe YrgFeE 1T C fat Fix t® the second void in
the nmol d cevid frya ssicandl diadisnsIRposite edustidertionh o i on of the diel ectric
matrix is delivered to the first void. 20. The nethod of claim 17, wherein
delivering a first portion of a dielectric matrix to the first void in the
nold cavity further includes flowng the first portion of the dielectric
matrix along a length of the first void in a first direction, further
conprising delivering a second portion of the dielectric matrix to the
second void and flow ng the second portion of the dielectric matrix al ong
a length of the second void in a second direction opposite the first

di rection.



