
INTEGRATED CAPACITORS IN PACKAGE-LEVEL STRUCTURES, PROCESSES OF MAKING
SAME, AND SYSTEMS CONTAINING SAME TECHNICAL FIELD Embodiments relate
generally to capacitors in chip packages. TECHNICAL BACKGROUND
Passive devices such as capacitors, inductors, and resistors are of
increasing importance in integrated circuit (IC) chip packages. For
example, capacitors serve functions of decoupling, responding to processor
loads, radio frequency (BY) applications of tuning and modulation, and
others. Miniature passive RF devices are coining under increasing pressure
to obtain a smaller and smaller package for user convenience. Consequently,
capacitors and other passive RF devices are hard to locate in these small
packages. BRIEF DESCRIPTION OF THE DRAWINGS       In order to depict the
manner in which the embodiments are obtained, a more particular description
of embodiments briefly described above will be rendered by reference to
exemplary embodiments that are illustrated in the appended drawings.
Understanding that these drawings depict only typical embodiments that are
not necessarily drawn to scale and are not therefore to be considered to be
limiting of its scope, the embodiments will be described and explained with
additional specificity and detail through the use of the accompanying
drawings in which:       FIG. 1A is a cross-section elevation of a core
support structure for a die during processing according to an embodiment;
FIG. 1B is a cross-section elevation of the core support structure depicted
in FIG. IA after patterning according to an embodiment;  



FIG. 1C is a cross-section elevation of the core support structure depicted
in FIG. 1B after stenciling and applying a dielectric film according to an
embodiment;       FIG. 1D is a cross-section elevation of the core support
structure depicted in FIG. IC after formation of top and bottom electrodes
and plated through-holes according to an embodiment       FIG. 1E is a
cross-section elevation of the core support structure depicted in FIG. 1D
after formation of a solder mask layer according to an embodiment;
FIG. 2A is an elevational cross-section of a chip package during assembly
with an embedded-in-core capacitor according to an embodiment;        FIG.
2B is the elevational cross-section the chip package depicted in FIG. 2A
after processing according to an embodiment;        FIG. 2 is an
elevational cross-section of a chip package with an embeddedin-core
capacitor according to an embodiment;        FIG.3  is an elevational
cross-section of a chip package with an embeddedin-core capacitor according
to an embodiment;        FIG. 4A is a cross-section elevation of a
wire-bond mounting substrate during processing according to an embodiment;
FIG. 4B is a cross-section elevation of the wire-bond mounting substrate
depicted in FIG. 4A after preparinn solder-mask film according to an
embodiment;       FIG. 4C is a cross-section elevation of the wire-bond
mounting substrate depicted in FIG. 4B after patterning the solder-mask
film according to an embodiment       FIG. 4D is a cross-section elevation
of the wire-bond mounting substrate depicted in FIG. 4C after height
reduction of a portion of the solder-mask structure according to an
embodiment; 



FIG. 4E is a cross-section elevation of the core support structure depicted
in FIG. 4D that exposes the height-reduced solder mask and a die land
according to an embodiment;       FIG. 4F is a cross-section elevation of
the core support structure depicted in FIG. 4E after further processing to
form a top electrode and to seat a die at the die land according to an
embodiment;        FIG.5 is a top plan of a solder-mask embedded capacitor
in a substrate, taken from FIG. 4F according to an embodiment; FIG.6 is a
flow chart that describes method flow embodiments;        FIG.7 is a
cut-away elevation that depicts a computing system according to an
embodiment; and FIG. 8 is a schematic of a computing system according to an
embodiment. DETAILED DESCRIPTION        Embodiments in this disclosure
relate embedded passive devices that are located within solder mask
structures and core structures. An embodiment includes capacitors that
include a top electrode in a solder mask structure. The solder mask
structure is modified to allow for a zero-profile capacitor within the
existing solder mask structure. Similarly, the core structure is modified
to allow for a zero-profile capacitor adjacent to a plated through hole.
The following description includes terms, such as upper, lower, first,
second, etc. that are used for descriptive purposes only and are not to be
construed as limiting. The embodiments of an apparatus or article described
herein can be manufactured, used, or shipped in a number of positions and
orientations. The terms "die" and "chip" generally refer to the physical
object that is the basic workpiece that is transformed by various process
operations into the desired integrated circuit device. A die is usually
singulated from a wafer, and wafers may be made of semiconducting,
non-semiconducting, or combinations of  



semiconducting and non-semiconducting materials. A board is typically a
resin-impregnated fiberglass structure that acts as a mounting substrate
for the die.        Reference will now be made to the drawings wherein like
structures will be provided with like suffix reference designations. In
order to show the structures of various embodiments most clearly, the
drawings included herein are diagrammatic representations of integrated
circuit structures. Thus, the actual appearance of the fabricated
structures, for example in a photomicrograph, may appear different while
still incorporating the essential structures of the illustrated
embodiments. Moreover, the drawings show the structures necessary to
understand the illustrated embodiments. Additional structures known in the
art have not been included to maintain the clarity of the drawings.
FIG. 1A is a cross-section elevation of a core support structure 100 for a
die during processing according to an embodiment The core support structure
(hereinafter, "core structure") 100 is an organic-inorganic composite
according to an embodiment. The core structure 100 is a stiff organic such
as an FR4-resin impregnated fiberglass according to an embodiment. The core
structure 100 is combination of organic and inorganic according to an
embodiment, such as bismaide triazine (BT) material.       FIG. 1B is a
cross-section elevation of the core support structure 100 depicted in FIG.
1A alter patterning according to an embodiment. The patterned core
structure 101 includes a peripheral patterned structural layer 110 and an
internal patterned structural layer 112. A first recess 114 is prepared
adjacent the peripheral patterned structural layer 110 for receiving a
dielectric film. The patterned core structure 101 also includes a second
recess 116, which is prepared for a plated through-hole (PTH) that will be
subsequently fabricated.       FIG. IC is a cross-section elevation of the
core support structure 101 depicted in FIG. 1B after stenciling and
applying a dielectric film 118 according to an embodiment. A stencil layer
120 is placed over the core structure 102 and a  dielectric film 118 is
flowed through the stencil opens to fill each occurrence of the first
recess 114.        In an embodiment, the core structure 102 after formation
of the dielectric film 118 exhibits a dielectric first surface 122 and
acorn first surface 124 that are substantially coplanar. Similarly in an
embodiment, the core structure 102 after formation of the dielectric film
118 exhibits a dielectric second surface 126 and a core second surface 128
that are substantially coplanar. According to claimed embodiments, the core
structure 102 is also referred to as a structural layer 102.        After
stenciling or otherwise forming the dielectric Sim 118 in the first recess
114, the dielectric film 118 is cured or at least B-staged to achieve
sufficient stability for further processing of the core structure 102. In
an embodiment, the dielectric film 118 is a high-K material that has a
permittivity, E,,, of about 20 (which exhibits about 17.7picoFarads/nun2
(pF/ mm2) ). In an embodiment, the dielectric film 118 has an Er of about
50 (44pF/mm2). In an embodiment, the dielectric film 118 has an Er in a
range from about 15 to about of about 60.        FIG. ID is a cross-section
elevation of the core support structure 102 depicted in FIG. IC after
formation of atop electrode 130 and a bottom electrode 132 and a plated
through-hole (PTH) 134 according to an embodiment. The process to fonn the
electrodes and structural layers can be carried out in several stages. For
example, the top electrode 130 and the portion of the PTH 134 that is at or
near the core first surface 124, is formed by electroless plating a seed
layer over the dielectric first surface 122 and the core first surface 124.
Thereafter, an electroplating process is carried out to achieve a design
thickness of the top electrode 130 that will result in a given thickness of
the PTH 134 that is at or near the core first surface 124. Thereafter, the
core structure 103 is plated on the dielectric second surface 126 and the
core second surface 128. Consequently, the PT!! 134 that fills the second
recess 116 May have a plating seam therein.       FIG. 1E is a
cross-section elevation of the core support structure 103 depicted in FIG.
113 after formation of a solder mask layer 136 according to an 



embodiment In an embodiment, the solder mask layer 136 serves both as a
solder mask and as an encapsulation layer that is disposed over at least
one of the top electrode 130 and the bottom electrode 132. The core support
104 is covered with the solder mask layer 136 in preparation for patterning
and applying it to a microelectronicIdevice such as a processor or an
application-specific integrated circuit (AS1C) for an RF application, or
others.        FIG. 2A is an elevational cross-section of a chip package
200 during assembly with an embedded-in-core capacitor according to an
embodiment. The chip package 200 includes the core structure 238, which is
similar to the core structure 104 depicted in FIG. 1E. A solder mask layer
236 has been patterned to form a capacitor mask open 240 according to an
embodiment. The solder mask layer 236 has also been patterned to form a PTH
mask open 242 according to an embodiment. A flip-chip 244 with an active
surface 246 and a backside surface 248 is depicted by the directional
arrows as being brought together with the core structure 238. The flip-chip
244 includes a solder bump 250 that is configured to match the patterning
of the capacitor mask open 240 according to an embodiment. Other
occurrences of the solder bump 250 are configured to match the patterning
of the PTH mask open 242 according to an embodiment        In an
embodiment, no patterning of the solder mask layer 236 is used, rather, the
solder mask layer 236 is B-staged. Thereafter, the flip-chip 244 with the
solder bumps 250 is pressed into the solder mask layer 236 and electrical
contact is made by displacing the solder mask layer 236 in the location
that would otherwise be prepared by the capacitor mask open 240 and the PTH
mask open 242.        FIG. 2B is the devotional cross-section the chip
package 200 depicted in FIG. 2A after processing according to an
embodiment. The chip package 201 illustrates the bringing together of the
flip-chip 244 with the core structure 238. Thereafter, an turderfill
material 252 is inserted between the flip-chip 244 and the core structure
238 to protect electrical connections and other structures.         FIG. 3
is an elevational cross-section of a chip package 300 with an
embedded-in-core capacitor according to an embodiment. Similar to the chip
package 201 depicted in FIG. 2A, a flip-chip 344 and a core structure 338
are mated. In this embodiment, the plurality of solder bumps 350 is about
double that depicted in FIG. 23. Accordingly, two occurrences of solder
bumps 350 impinge a top electrode 330 that is embedded in the core
structure 338. An underftll material 352 is inserted between the flip-chip
344 and the core structure 338 to protect electrical connections and other
structures.       FIG. 4A is a cross-section elevation of a wire-bond
mounting substrate (WBMS) 400 during processing according to an embodiment
The WBMS 400 includes a VVEMS core 454, a top coating 456, and a bottom
coating 458 according to an embodiment. In an embodiment, the WBMS 400 is
selected for hand-held device manufacture such as a wireless device. The
WBMS 400 includes a first bond finger 460 pad according to an embodiment
Similarly where the WBMS 400 is selected to have a capacitor therein the
WBMS 400 includes a bottom electrode 432. In an embodiment, the WBMS 400
includes a second bond finger 462 pad. 



FIG. 43 is a cross-section elevation of the 'WBMS 400 depicted in FIG. 4A
after preparing a solder-mask film 464 according to an embodiment The WBMS
401 includes a first mask 466 that has been patterned to correspond with
occurrences of the bottom electrode 432. First patterning of the
solder-mask film 464 is illustrated to remove all of the solder-mask film
464 that is exposed through the first mask 466.       FIG. 4C is a
cross-section elevation of the WBMS 401 depicted in FIG. 48 after second
patterning of the solder-mask film 465 according to an embodiment The WBMS
402 includes a dielectric film 468 that has covered the bottom electrode
432. The dielectric film 468 is selected to have a high permittivity
according to a embodiment. In an embodiment, the patterning scheme depicted
in  FIG. 4C is used to lay down a plating seed layer on the dielectric film
468 before removal of the first mask 466.       FIG. 4D is a cross-section
elevation of the WBMS 402 depicted in FIG. 4C after further processing
according to an embodiment. The WBMS 403 has been processed by second
patterning the solder mask film 464 depicted in FIG. 4C to obtain a
second-patterned solder mask film 465. A second mask 470 has been used that
not only exposes the first bond-finger pad 460 and the second bond-finger
pad 462, but has also exposes a die land 472 at about the center of the
WBMS 403 according to an embodiment.        FIG. 4E is a cross-section
elevation of the core support structure 403 depicted in FIG. 4D after
further processing according to an embodiment. The erne structure 404 has
been cleared of the second mask 470. In an embodiment, the core structure
404 after formation of the dielectric film 468 exhibits a dielectric first
surface 474 and a structural layer first surface 476 that are not
necessarily coplanar. In an embodiment, the core structure 404 after
formation of the dielectric film 468 exhibits a dielectric second surface
478 and a structural layer second surface 480 that are substantially
coplanar.        FIG. 4F is a cross-section of the core support structure
404 depicted in FIG. 4E after further processing according to an
embodiment. The support structure 405 includes a top electrode 482 that has
been plated above the dielectric film 468. Similarly, the first bond-finger
pad 460 has been plated with a first bond-finger upper 484, as well as the
second bond-finger pad 462 has been plated with a second bond-finger upper
486. In an embodiment, plating was done by providing a third mask 488. In
an embodiment, the top electrode 482, the first bond-finger upper 484, and
the second bond-finger upper 486 were patterned from a single plated film
and patterning was essentially the inverse of the third mask 488.
FIG. 4G is a cross-section elevation of the core support structure 404
depicted in FIG. 4E after further processing according to an embodiment.
The core support structure 405 has been processed to seat a die 490 upon
the die land  472. The core support structure 405 is prepared at this
process stage to receive a wire-bonding coupling of the die 490 to the core
support structure 405. 



In an embodiment, the bottom electrode 432 is part of a ground ring 432 in
the core support structure 405, and the first bond pad 460 is part of a
power ring 460. In an embodiment, the bottom electrode 432 is part of a
power ring 432 in the core support structure 405, and the first bond pad
460 is part of a ground ring 460. Together, the power ring and ground ring
provide electrical conduits for sufficient power supply to the die 490
according to an embodiment.        Although the top electrode 482 and the
bottom electrode 432 are depicted as part of a capacitor, other structures
such as an embedded inductor or an embedded resistor can be similarly
fabricated according to various embodiments.        FIG. 5 is a top plan of
a solder-mask embedded capacitor in a substrate 500 according to an
embodiment. The section line 4G-40 provides a cross-section elevation taken
from a structure similar to the core support structure 405 in FIG. 4G. A
die 590 is disposed upon the substrate 500 at a die land position. A power
ring 532 is depicted in phantom lines as surrounding the die 590. A ground
ring 560 is also depicted in phantom lines as surrounding the power ring
532 and the die 590. An upper electrode 582 is exposed through a solder
mask 565, which may be a second-patterned solder mask film such as the
second-patterned solder mask film 465 depicted in FIG. 40. A first
bond-finger upper 584 is also depicted as exposed through the soldei mask
565. The upper electrode 582 and the first bond-finger upper 584 appear to
be an integral structure such as is illustrated for the upper electrode 482
and the first bond-finger upper 484 in FIG. 40.        Electrical
communication between the die 590 and the substrate 500 is carried out
between a first die bond finger 592 and the first bond-finger upper 584, by
a first bond wire 594. Electrical communication between the die 590 and the
substrate 500 is also carried out between a second die bond finger 596 and
the second bond-finger upper 586, by a second bond wire 598. Accordingly,
an embedded passive device, for example a parallel-plate capacitor is
manufactured  without adding to the vertical form factor of the core
support structure 500 according to an embodiment. FIG. 6 is a flow chart
600 that describes method flow embodiments. At 610, the process includes
forming a dielectric film adjacent and in contact with a structural layer
that is one of a solder mask and a core. At 620, the process includes
forming a top electrode on the dielectric film. In an embodiment, the
process commences at 610 and terminates at 620. At 630, the process
includes coupling the top electrode to a die. In an 



embodiment, the process terminates at 630.        FIG. 7 is a cut-away
elevation that depicts a computing system 700 according to an embodiment.
One or more of the foregoing embodiments of the core-embedded passive
device or the solder-mask embedded passive device may be utilized in a
computing system, such as a computing system 700 of FIG. 7. Hereinafter any
core-embedded passive device or the solder-mask embedded passive device
embodiment alone or in combination with any other embodiment is referred to
as an embodiment(s) configuration.       The computing system 700 includes
at least one processor (not pictured), which is enclosed in an IC chip
package 710, a data storage system 712, at least one input device such as a
keyboard 714, and at least one output device such as a monitor 716, for
example. The computing system 700 includes a processor that processes data
signals, and may include, for example, a microprocessor, available from
Intel Corporation. In addition to the keyboard 714, the computing system
700 can include another user input device such as a mouse 718, for example.
The computing system 700 can include a structure, after proc.essing as
depicted in FIGs. 10, and 2-5 the given core-embedded passive device or the
solder-mask embedded passive device embodiment. For purposes of this
disclosure, a computing system 700 embodying components in accordance with
the claimed subject matter may include any system that utilizes a
microelectronic device system, which may include, for example, at   least
one of the core-embedded passive device or the solder-mask embedded passive
device embodiments that is coupled to data storage such as dynamic random
access memory (DRAM), polymer memory, flash memory, and phase-change
memory. In this embodiment, the embodiment(s) is coupled to any combination
of these funcfionalities by being coupled to a processor. In an embodiment,
however, an embodiment(s) configuration set forth in this disclosure is
coupled to any of these functionalities. For an example embodiment, data
storage includes an embedded DRAM cache on a die. Additionally in an
embodiment, the embodiment(s) configuration that is coupled to the
processor (not pictured) is part of the system with an embodiment(s)
configuration that is coupled to the data storage of the DRAM cache.
Additionally in an embodiment, an embodiment(s) configuration is coupled to
the data storage 712.        In an embodiment, the computing system 700 can
also include a die that contains a digital signal processor (DSP), a micro
controller, an application specific integrated circuit (ASIC), or a
microprocessor. In this embodiment, the embodiment(s) configuration is
coupled to any combination of these functionalities by being coupled to a
processor. For an example embodiment, a DSP is part of a chipset that may
include a stand-alone processor and the DSP as separate parts of the
chipset on the board 720. In this embodiment, an embodiment(s)
configuration is coupled to the DSP, and a separate embodiment(s)
configuration may be present that is coupled to the processor in the IC
chip package 710. Additionally in an embodiment, an embodiment(s)
configuration is coupled to a DSP that is mounted on the same board 720 as
the IC chip package 710. It can now be appreciated that the embodiment(s)
configuration can be combined as set forth with respect to the computing
system 700, in combination with an embodiment(s) configuration as set forth
by the various embodiments of the core-embedded passive device or the
solder-mask embedded passive device within this disclosure and their
equivalents.        It can now be appreciated that embodiments set forth in
this disclosure can be applied to devices and apparatuses other than a
traditional computer. For example, a die can be packaged with an
embodiment(s) configuration, and placed in a portable device such as a
wireless communicator or a hand-held device such as a personal data
assistant and the like. Another example is a die that can be packaged with
an embodiment(s) configuration and placed in a vehicle such as an
automobile, a locomotive, a watercraft, an aircraft, or a spacecraft. 



FIG. 8 is a schematic of an electronic system 800 according to an
embodiment. The electronic system 800 as depicted can embody the computing
system 700 depicted in FIG. 7, but the electronic system is depicted more
generically. The electronic system 800 'incorporates at least one
electronic assembly 810, such as an IC die illustrated in FIGs. 2-5. In an
embodiment, the electronic system 800 is a computer system that includes a
system bus 820 to electrically couple the various components of the
electronic system 800. The system bus 820 is a single bus or any
combination of busses according to various embodiments. The electronic
system 800 includes a voltage source 830 that provides power to the
integrated circuit 810. In some embodiments, the voltage source 830
supplies current to the integrated circuit 810 through the system bus 820.
The integrated circuit 810 is electrically coupled to the system bus 820
and includes any circuit, or combination of circuits according to an
embodiment In an embodiment, the integrated circuit 810 includes a
processor 812 that can be of any type. As used herein, the processor 812
means any type of circuit such as, but not limited to, a microprocessor, a
microcontroller, a graphics processor, a digital signal processor, or
another processor. Other types of circuits that can be included in the
integrated circuit 810 are a custom circuit or an ASIC, such as a
communications circuit 814 for use in wireless devices such as cellular
telephones, pagers, portable computers, two-way radios, and similar
electronic systems. In an  embodiment, the processor 810 includes on-die
memory 816 such as SRAM. In an embodiment, the processor 810 includes
on-die memory 816 such as eDRAM.        In an embodiment, the electronic
system 800 also includes an external memory 840 that in turn may include
one or more memory elements suitable to the particular application, such as
a main memory 842 in the form of RAM, one or . more hard drives 826, and/or
one or more drives that handle removable media 848, such as diskettes,
compact disks (CDs), digital video disks (DVDs), flash memory keys, and
other removable media known in the art.        In an embodiment, the
electronic system 800 also includes a display device 850, an audio output
860. In an embodiment, the electronic system 800 includes a controller 870,
such as a keyboard, mouse, trackball, game controller, microphone,
voice-recognition device, or any other device that inputs information into
the electronic system 800.        As shown herein, integrated circuit 810
can be implemented in a number of different embodiment's, including an
electronic package, an electronic system, a computer system, one or more
methods of fabricating an integrated circuit, and one or more methods of
fabricating an electronic assembly that includes the integrated circuit and
the RF-passive device-containing layer as set forth herein in the various
embodiments and their art-recognized equivalents. The elements, materials,
geometries, dimensions, and sequence of operations can all be varied to
suit particular packaging requirements. 



The Abstract is provided to comply with 37 C.F.R. I.72(b) requiring an
abstract that will allow the reader to quickly ascertain the nature and
gist of the technical disclosure. It is submitted with the understanding
that it will not be used to interpret or limit the scope or meaning of the
claims.       In the foregoing Detailed Description, various features are
grouped together in a single embodiment for the purpose of streamlining the
disclosure. This method of disclosure is not to he interpreted as
reflecting an intention that the claimed embodiments of the invention
require more features than are expressly  recited in each claim. Rather, as
the following claims reflect, inventive subject matter lies in less than
all features of a single disclosed embodiment. Thus the following claims
are hereby incorporated into the Detailed Description, with each claim
standing on its own as a separate preferred embodiment.        It will be
readily understood to those skilled in the art that various other changes
in the details, material, and arrangements of the parts and method stages
which have been described and illustrated in order to explain the nature of
this invention may be made without departing from the principles and scope
of the invention as expressed in the subjoined claims.  CLAIMS What is
claimed is:  1. A process comprising:       forming a first through-hole in
a core layer, wherein the core layer includes a first side and a second
side; forming a dielectric layer in the first through-hole; 



forming a bottom electrode on the dielectric layer and below the core layer
second side;       forming a top electrode on the dielectric layer and
above the core layer, wherein forming one of the top electrode and the
bottom electrode includes completing the plated through-hole; forming a
second through-hole in the core layer; forming a plated through-hole from
the second through-hole; and coupling the core layer with a die.  2. The
process of claim 1, wherein coupling includes coupling a capacitor solder
bump on the die to the top electrode, and coupling a power solder bump or a
signal solder bump on the die to the plated through-hole.  3. The process
of claim 1, wherein forming a dielectric layer includes forming the
dielectric layer through a stencil that is disposed above the core layer.
4. A process comprising: 



forming a solder mask upon a substrate; first patterning the solder mask to
expose a bottom electrode;       forming a dielectric film upon the bottom
electrode, wherein the dielectric film and the solder mask share coplanar
surfaces;       second patterning the solder mask to expose at least a
first bond finger pad and a die land; and plating a top electrode above the
dielectric film.  5. The process of claim 4, further including locating a
die at a die land that is exposed during second patterning.   6. The
process of claim 4, further including: locating a die at a die land that is
exposed during second patterning; and first wire-bonding the die by
coupling the die to the top electrode. 7. The process of claim 4, further
including: 



locating a die at a die land that is exposed during second patterning;
first wire-bonding the die by coupling the die to one of a power ring and a
ground ring; and second wire-bonding the die by coupling the die to a bond
finger upper.  8. The process of claim 1, wherein coupling the core layer
with a die includes flip-chip coupling the die to the core layer.  9. The
process of claim 1, wherein coupling the core layer with a die includes
flip-chip coupling the die to the core later, the process further including
filling an underfill material between the flip-chip and the core layer.
10. A process comprising:       forming a first through-hole in a core
layer, wherein the core layer includes a first side and a second-side;
forming a dielectric layer in the first through-hole through a stencil that
is disposed above the core layer; forming a bottom electrode on the
dielectric layer and below the core layer second side;       forming a top
electrode on the dielectric layer and above the core layer, wherein forming
one of the top electrode and the bottom electrode includes completing the
plated through-hole; 



forming a second through-hole in the core layer; forming a plated
through-hole from the second through-hole; and       coupling the core
layer with a die, wherein coupling includes coupling a capacitor solder
bump on the die to the top electrode, and coupling a power solder bump or a
signal solder bump on the die to the plated through-hole.  11. A process
comprising:        forming a first through-hole in a core layer, wherein
the core layer includes a first side and a second side;       forming a
dielectric layer in the first through-hole through a stencil that is
disposed above the core layer; forming a bottom electrode on the dielectric
layer and below the core layer second side; forming a top electrode on the
dielectric later and above the core layer; forming a second through-hole in
the core layer; forming a plated through-hole from the second through-hold;
and 



coupling the core layer with a die, wherein coupling includes coupling a
capacitor solder bump on the die to the top electrode, and coupling a power
solder bump or a signal solder bump on the die to the plated through-hole
before coupling, the process further including: covering the first side
with a solder mask layer;            patterning the solder mask layer to
ex[pose4 at least a portion of the top electrode and at least a portion of
the plated through-hole.  12. A process comprising: forming a solder mask
upon a substrate; first patterning the solder mask to expose a bottom
electrode;       forming a dielectric film upon the bottom electrode,
wherein the dielectric film and the solder mask share coplanar surfaces;
second patterning the solder mask to expose at least a first bond finger
pad and a die land; plating a top electrode above the dielectric film;
locating a die at a die land that is exposed during second patterning;
first wire-bonding the die by coupling the die to the top electrode; and
second wire-bonding the die by coupling the die to a bond finger upper. 



13. The process of claim 12, wherein first wirebonding includes coupling
the die to a power ring in the substrate. 14. The process of claim 12,
wherein first wirebonding includes coupling the die to a power ring in the
substrate, and wherein second wire-bonding includes coupling the die to 17
a ground ring in the substrate.  15. A process comprising:       forming a
first through-hole in a core layer, wherein the core layer includes a first
side and a second side; forming a dielectric layer in the first
through-hole; forming a bottom electrode on the dielectric layer and below
the core layer second side; 



forming a top electrode on the dielectric layer and above the core layer;
forming a second through-hole in the core layer; forming a plated
through-hole from the second through-hole; and       coupling the core
layer with a die, and before coupling, the process further including:
covering the first side with a solder mask layer;            patterning the
solder mask layer to expose at least a portion of the top electrode and at
least a portion of the plated through-hole.  16. The process of claim 15,
wherein coupling includes coupling a capacitor solder bump on the die to
the top electrode, and coupling a power solder bump or a signal solder bump
on the die to the plated through-hole.  17. The process of claim 15,
wherein forming a dielectric layer includes forming the dielectric layer
through a stencil that is disposed above the core layer.  18. The process
of claim 15, wherein coupling the core layer with a die includes flip-clip
coupling the die to the core layer.  19. The process of claim 15, wherein
coupling the core layer with a die includes flip-clip coupling the die to
the core layer, the process further including filling an underfill material
between the flip-clip and the core layer. 




