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BACKGROUND The present invention relates to microelectronic components. In
particular, some aspects of the invention relate to packaged
microelectronic component assemblies, e.g., BOC packages) and substrates
for use in such packaged assemblies. Many packaged microelectronic devices
have a substrate, a microelectronic die attached to the substrate, and a
protective covering encasing the die. The protective covering is generally
a plastic or ceramic compound that can be melded to form a casing aver the
die. The microelectronic die can be a memory device, a 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 circuitry 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 shocks. 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 -1
suitable protective casing for protecting the die. The protective casing
should not have any voids over the die because contaminants from the
molding process or environmental factors could damage the die. The
thermosetting material, moreover) should not cover a ball pad array on the
substrate or damage any electrical connections between the die and the
substrate. One drawback of transfer melding is that it is difficult to
avoid producing voids in the thermosetting material. In one particular
transfer-molding technique) a fast protective casing is formed over the die
on a first surface of the substrate, and a second protective casing is
formed over contacts on the die and wire-band connections on a second
surface of the substrate. The first casing is formed from a first flow of
the thermosetting compound, and the second casing is formed from a second
flow of the thermosetting compound This transfer-molding technique may
result in voids along either the first or second surface of the substrate
because the first and second flows may counter one 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 4F THE
DRAWINGS Figure 1 is a top cutaway isometric view of a microelectronic
component 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. -2    Figure 6
schematically illustrates a Stage in packaging the microelectronic
component assembly of Figure 4. Figure 7 is a schematic illustration
corresponding to a cross-sectional view taken along line 7-7 of Figure 6.
DETAILED DESCRIPTION A. Overview Various embodiments of the present
invention provide microelectronic component assemblies and methods for
packaging 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 grid array (SGA) chips, or any of a
variety of other Types of microelectronic dies, assemblies, or components
therefor. In one embodiment, the present invention provides a
microelectronic 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 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. The microelectronic component has an active face positioned within
the substrate recess, a back face positioned outside the substrate recess,
and a -3   



plurality of component contacts carried by the component active face that
are electrically coupled to the substrate contacts. An alternative
embodiment provides a microelectronic component assembly including a
substrate, a microelectronic component, and a mold compound. The substrate
has an active face carrying an array of substrate contacts, an outwardly
open recess having a sidewalk and a communication opening extending through
a base of the recess to the active face. The microelectronic component has
an active face, a periphery, and a plurality of component contacts carried
by the component active face that are electrically coupled to the substrate
contacts. The component active face is juxtaposed with the base of the
recess and the component periphery is juxtaposed with the sidewalls of the
recess, with a gap being defined between the periphery and the 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 microelectronic 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 juxtaposed 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 compound, which covers 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. 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    assemblies. The
second section relates to select packaged microelectronic component
assemblies and methods in accordance with other embodiments of the
invention. B. Unpackaged Microelectronic Component Assemblies Figure 1 is a
top cutaway isometric view of a microelectronic component assembly 10 in
accordance with one embodiment of the invention. This microelectronic
component assembly 10 generally includes a substrate 20 and a
microelectronic component 50 attached to the substrate 20 by an adhesive
70. The particular embodiment of the substrate shown in Figures 1-3 has a
first end 21, a second end 22 opposite the first end, a back face 23, and
an active face 24 opposite the back face 23. The active face 24 is spaced
from the back face 23 to define a thickness Ts 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 component
to another type of microelectronic component. In the embodiment shown in
Figure 1, the active face 24 of the substrate 20 includes a first array of
contacts, e.g., bail pads 27, and a second array of substrate contacts z8
proximate a communication opening 3B 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 1-3y 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 extends through a thickness D2 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 -5   a pass through location spaced from the 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 may be formed of materials commonly used in
microelectronic substrates, such as ceramic, silicon, glass, glass filled
resins, or combinations thereof. The substrate 20 can, alternatively, be
formed of an organic material or other material suitable for printed
circuit boards (PCBs). In one embodiment) the substrate 20 comprises a PCB
such as an FR-4 PCB. The depth D1 of the recess 30 may be varied within a
relatively broad range. In one embodiment, the depth D, is no more than
about 20Q Ym; about 150-200 Nm is expected to work well. In another
embodiment, the depth D, of recess 30 is correlated to the thickness T, of
the substrate 20. In one particular implementation, the depth D, is about
half the thickness Ts of the substrate. Far a substrate having a thickness
of about 0.4 millimeters (400 Nm), for example, the depth D, may be on the
order of 20D Nm. In another embodiment discussed below, the depth D, of the
recess 30 is selected to position the plane of the back face 23 of the
substrate with respect to the thickness of the microelectronic component
50. The distance D2 between the base 32 of the recess 30 and the active
face 24 of the substrate 20 should be sufficient to carry the conductive
traces 29 or any other circuitry included in the substrate 20. In one
embodiment, this distance DZ is at least about 50 Nm. fn another
embodiment, this distance Dz is about 50-100 um. As shown in Figure 2, the
recess 30 has a transverse width W, that is greater than a transverse width
Wz of the communication opening 36. This leaves a die attach width of the
base 32 an 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, an the materials used in the substrate 2D.
The recess 30 and the 



-s   communication opening 36 may, for example, be formed by mechanical
maching laser machining (e.g., laser ablation), or photoimaging techniques.
In another embodiment, the recess 30 and opening 36 are integrally molded
as part of the substrate 20. In one particular manufacturing technique
schematically represented in Figure 2, the substrate 20 may comprise two or
more laminated layers. A first thickness D, of the substrate 20 may be
formed from a first layer 42 or a stack of first layers. The balance of the
thickness of the substrate DZ may be formed from 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 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 layers) 42 has a width W, larger than the
width WZ of the communication opening 36 in the second layers) 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 embodiment shown
in Figures 1-3, the microelectronic component 50 is typified as a
microelectronic die. In one particular embodiment, the microelectronic
component 50 comprises a memory module, e.g., SIMM, DRAM, or flash memory.
The microelectronic component 50 includes an array of component 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. -7   The
microelectronic component 50 also includes a back face 53 which is spaced
frorn the active face 51 by a component thickness T~ and a periphery 56
that spans the component thickness T~. As suggested in Figure 2, the
microelectronic component ~ 10 may be manufactured by juxtaposing the
microelectronic component 50 with the substrate 20. In particular, the
microelectronic component 50 may be aligned with the recess 30 in the
substrate 20 with the component active face 51 oriented toward the base 32
of the recess 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 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 Nm may 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 halfway between the active and back
faces 51 and 53 of the microelectronic component, the recess depth D, may
be about 200 um, i.e.) 50 Nm (adhesive 70) plus 150 Nm (one-half of the 300
pmcomponent thickness Tc). Part of the height of the microelectronic
component periphery 56 may be received within the recess 30. This will
juxtapose the component periphery 56 with the recess sidewall 34) defining
a gap 40 therebetween. The microelectronic component 50 may be
substantially centered with respect to the base 32 of the recess 30,
leaving a fairly constant gap width around the periphery 56 of the
microelectronic component 50. In one embodiment, the transverse width W,
(Figure 2) of the recess 30 is 



no more than 100 pin greater than the transverse width of the
microelectronic component 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 pin, fn one embodiment, this gap width is between about 30 Nm and about
50 frm_ Once the microelectronic component 50 is attached to the substrate
20, the component 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. Same _s_   embodiments of the microelectronic component assembly
10 are particularly wellsuited for inclusion in a packaged microelectronic
component assembly, too. C. Packaged Microelectronic Component Assemblies
Figure 5 is a side elevation view of a packaged microelectronic component
assembly 15 incorporating the microelectronic component assembly ~ 0 of
Figures 1-3. Figure 4 is a schematic cress-sectional view taken along line
4-4 of Figure 5. In Figures 4 and 5, the die 50 and a portion of the
substrate 20 have been encapsulated by a mold compound 80. The mold
compound 80 can be injected into a mold (not shown in Figures 4 and 5) to
form a first casing 82 that encapsulates the die 50 and a second casing 84
that substantially fills the communication opening 36. The fast casing 82
also covers a portion of the back surface 23 of the substrate 20, the gap
40 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 Gompourtd 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 flaw of mold compound
moves in a second direction away from the second end 22 of the substrate 20
toward the first end 21. -~ o   In a conventional board-on-chip (BOC)
package, the active surface of the die is spaced above the back surface of
the substrate by the thickness of a die attach tape, which may be 50 um or
more. The process of fabricating such a conventional BOC package can be
difficult because the mold compound may flow through the space between the
chip and the substrate at the first end of the wire bonding slot. This
leakage or counterflow of mold compound would move counter to the second
flow of mold compound along the front face of the board As a result, voids
or other disparities 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 crass-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 mold port 26 and along
the second cavity 160 (arrow S) If so desired) a flow restrictor 115 may be
disposed at the end of the gate 110. In conventional BBC 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 through 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 -11  



fluid dynamics of the mold compound flow in the first cavity 120 (indicated
by arrow A)_ Disposing a portion of the microelectronic component 50 within
the recess 30 of the- substrate 20 can also limit, if not substantially
eliminate) inadvertent flow of the mold compound between the
microelectronic component 50 and the substrate 20 adjacent the first end 21
of the substrate 20. To pass from the first cavity 120 to the second cavity
1 fi0 adjacent the gate 110, the mold compound would have to flow through
the gap 40 between the component periphery 56 and the recess sidewall 34
near the first end 21 of the substrate 20. Thereafter, the mold compound
would have to flow between the active surface S1 of the microelectronic
component 50 and the base 32 of the recess 30. This presents a more
tortuous path, restricting the inadvertent flow of the mold compound along
this pathway. Appropriate selection of the width of the gap 40 can further
restrict this flow. Conventional mold compounds include a flowable
component, e_g., 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
about 50 frm and the filler in the mold compound has a mean particle size
of 50 Nm or greater, In one specific embodiment, the width of the gap 40 is
about 30-50 Nm and the mean particle size of the filler in the mold
compound is about 70 frm or greater. A gap width equal to or greater than
the mean particle size of the mold compound filler significantly limits the
passage of filler particles 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. 2002I0016023 ("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 -12   20. In
certain embofliments of that disclosure, the flow of mold compound into the
first cavity is bifurcated to flow along opposite sides of the
microelectronic die. The mold 100 of Figure 7 includes an island 112
adjacent the gate 110. As explained in the Bolken publication, such an
island 112 can split the injection flow F into a first flow F~ and a second
flow Fz and deliver these flows F, and F2 into the first cavity 12D through
laterally spaced-apart gates 110. Bifurcating the flow in this fashion can
further limit the backflow of mold compound from the first cavity 120 to
the second cavity 160 adjacent the first end 21 of the substrate 20. Unless
the contExt clearly requires otherwise, throughout the description and the
claims) the words "comprise," "comprising," and the like are to be
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 l~st_ The above
detailed descriptions of embodiments 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 possible 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. 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 limit 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 -13
contemplate the various aspects of the invention in any number of claim
forms. 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. -14   CLAIMS 



1. A microelectronic component substrate comprising: 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
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 each of the first electrical
contacts and spaced from the sidewall by a die attach width. 2. The
microelectronic component substrate of claim 1 wherein the communication
opening comprises a slat 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 part extending through the substrate from the active face
to the back face at a location spaced from the communication opening. -15.
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. 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 active face and the back
face. 7. The microelectronic component substrate of claim 1 wherein the
recess has a depth of no more than 200 pm. 8. The microelectronic component
substrate of claim 1 wherein the recess has a depth of about 150-200 pm. 9.
The microelectronic component substrate of claim 1 wherein the base is
oriented away from the actwe face. 10. The microelectronic component
substrate of claim 1 wherein the base is spaced from the active face by at
least about 50 Nm. 11. The microelectronic component substrate of claim 1
wherein the base is spaced from the active face by about 50-100 Nm. 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, -~ s



and a plurality of component contacfs 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. 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 wherein the recess has a
depth of no more than one haft 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 Nm. 19. 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_ -17   20. The microelectronic component
assembly of claim 12 wherein the communication opening comprises an
elongate slot through which all of the component contacts are accessible.
21 _ The microelectronic component assembly of claim 12 further comprising
a plurality of connectors extending through the eammunication opening, each
connector electrically coupling one of the component contacts to one of the



substrate contacts. 22. The microelectronic component assembly of claim 21
further comprising a meld compound encapsulating the microelectronic
component and the connectors. 23. The microelectronic component assembly of
claim 21 whereas 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 being juxtaposed with the sidewall. 26. The
microelectronic component assembly of claim 25 further comprising a mold
compound including a particulate filler, the filler having 2 mean -1 B
particle size greater than a width of a gap defined between the juxtaposed
sidewall and component periphery. 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 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. -19   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
microelectronic 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 more than 200 frm. 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 fhe component back face and the
plane of the substrate back face. 3b. 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 ~8 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. 3B. The micrve)ectronic component assembly of claim 37
further cornprising a mold compound encapsulating the microelectronic
component and the connectors_ -20   



39. 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. 40 The
microelectronic component assembly of claim 28 wherein the mold compound
further comprises a resin matrix and the mold compound substantially fills
the gap. 41. 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. 42. The micraetectronic 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 microelectronic component
positioned within the recess and juxtaposed with the base of the recess;
-21   electrically coupling a cornporrent contact carried by the component
active face to a substrate contact carried by the substrate active face;
and applying a mold cornpvund 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 cornpaund. 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 includes a cu~~~rui~iiu~ ~ opening through
the bottom of the recess to fhe 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. -22  



49. The method of claim 44 wherein electrically coupling the component
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 mold
compound and substantially filling the opening with the mold compound. -23
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