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(54) Method and apparatus pertaining to a cavity-bearing printed circuit board

(57) A printed circuit board has a cavity formed in at
least one side thereof and an electronic component dis-
posed at least partially within that cavity. Electromagnetic
interference (EMI)-shielding material is disposed be-

tween the electronic component and at least one of the
side walls and bottom of this cavity. So configured, the
overall height of the combined structure is reduced as
compared to a surface-mounted component.
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Description

Field of Technology

[0001] The present disclosure relates to printed circuit
boards and more particularly to the mounting of electrical
components with respect to a printed circuit board.

Background

[0002] Printed circuit boards (PCB’s) are known in the
art. A typical printed circuit board serves to mechanically
support and electrically connect various electronic com-
ponents using electrically-conductive traces etched from
copper sheets and laminated onto a non-conductive sub-
strate. Modern printed circuit boards are often relatively
complex and can feature not only conductive traces on
both sides of the board but can comprise a laminate of
multiple boards such that some conductive traces are
disposed on the interior of the final resultant printed circuit
board.
[0003] Miniaturization, too, is known in the art. Design-
ers often seek to provide ever-smaller electronic devices
that provide increased functionality. Sometimes, howev-
er, desired size limitations are difficult or impossible to
meet using available printed circuit boards and electronic
components. For example, in some cases the overall
height of a given part when installed on a given printed
circuit board may exceed the available vertical space in
a given product design.
[0004] One typical response when facing such a co-
nundrum is to redesign the electronic component to meet
that particular space limitation. In at least some cases,
however, such a solution can be prohibitively expensive
and/or can pose a significant threat to the design and
fabrication time line.

Brief Description of the Drawings

[0005] FIG. 1 is a perspective view in accordance with
the prior art.
[0006] FIG. 2 is a flow diagram in accordance with the
disclosure.
[0007] FIG. 3 is a perspective view in accordance with
the disclosure.
[0008] FIG. 4 is a side elevational sectioned view in
accordance with the disclosure.
[0009] FIG. 5 is a side elevational sectioned view in
accordance with the disclosure.
[0010] FIG. 6 is a detail perspective view in accordance
with the disclosure.
[0011] FIG. 7 is a detail perspective view in accordance
with the disclosure.
[0012] FIG. 8 is a detail perspective view in accordance
with the disclosure.
[0013] FIG. 9 is a detail side elevational sectioned view
in accordance with the disclosure.

Detailed Description

[0014] Prior to presenting details regarding the present
teachings it may be helpful to first recall certain charac-
terizing features of a typical printed circuit board. FIG. 1
presents an illustrative example in these regards. This
printed circuit board 100 comprises a substantially planar
substrate having a first side 101 and an opposing second
side 102. Most modern printed circuit boards are typically
comprised of layers of cloth or paper combined with ther-
moset resin that form an integral final piece of substan-
tially uniform thickness. The cloth or fiber material used,
resin material, and the cloth-to-resin ratio determine the
characteristics of the laminate produced with FR-4 being
the designation for one very-common printed circuit
board material.
[0015] Electrically-conductive traces 103 are typically
formed on at least one side of the printed circuit board
100 using any of a variety of subtractive (for example,
via etching methodologies) and/or additive (for example,
via electroplating methodologies) techniques. Double-
sided boards or multi-layer boards often use plated-
through holes 104, often called vias, to connect electri-
cally-conductive traces on different layers of the printed
circuit board.
[0016] The following describes an apparatus and
method pertaining to forming a cavity in one side of such
a printed circuit board and disposing an electronic com-
ponent at least partially within that cavity. Electromag-
netic interference (EMI)-shielding material is disposed
between the electronic component and at least one of
the side walls and bottom of this cavity. So configured,
the overall height of the combined structure is reduced
as compared to a surface-mounted component.
[0017] By one approach the EMI-shielding material is
physically discrete with respect to the electronic compo-
nent (and hence does not comprise an integral part of
the electronic component). In addition, if desired, the
EMI-shielding material can further include, at least in part,
an electrically-conductive foam that at least partially sur-
rounds a portion of the electronic component that is not
disposed within the cavity.
[0018] By one approach, the bottom and/or one or
more sides of the cavity have an electrically-conductive
metal disposed thereon. This electrically-conductive
metal, in turn, can also serve as EMI-shielding material
to protect the electronic component at least to some ex-
tent from unwanted EMI influences.
[0019] By one approach the electronic component is
physically and electrically connected to a substrate (such
as but not limited to a flex planar component) other than
the printed circuit board. In any event, the electronic com-
ponent need not electrically connect to the printed circuit
board via a direct connection or even an indirect connec-
tion.
[0020] These teachings provide an approach that per-
mits a given printed circuit board to accommodate a com-
ponent in way that might otherwise preclude use of the
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component in a given application setting. These teach-
ings are also highly flexible in practice and can serve to
accommodate a wide variety of components having a
wide variety of corresponding sizes and form factors.
[0021] For simplicity and clarity of illustration, refer-
ence numerals may be repeated among the figures to
indicate corresponding or analogous elements. Numer-
ous details are set forth to provide an understanding of
the embodiments described herein. The embodiments
may be practiced without these details. In other instanc-
es, well-known methods, procedures, and components
have not been described in detail to avoid obscuring the
embodiments described. The description is not to be con-
sidered as limited to the scope of the embodiments de-
scribed herein.
[0022] FIG. 2 presents a process 200 that accords with
many of these teachings. Those skilled in the art will rec-
ognize that the specifics of this illustrated process 200
are intended to serve an illustrative purpose and are not
intended, by their specificity, to require any particular lim-
itations regarding the practice of these teachings.
[0023] Referring to FIGS. 2-4, at 201 this process 200
provides a printed circuit board 100 having a cavity 300
formed on a first side 101 thereof. This cavity 300 has
side walls 301 and a bottom 401. While open on the first
side 101, this cavity 300 does not extend through to the
opposite side 102 of the printed circuit board 100. (If de-
sired, these teachings will accommodate having, for ex-
ample, one or more small vias extend from the cavity 300
through to the opposite side 102, but generally speaking
the cavity 300 itself stops short of that opposite side 102.)
[0024] In this example the cavity 300 comprises a rec-
tangular cuboid. These teachings will accommodate a
great variety of practice in these regards, however. The
cavity 300, for example, can be as regular and symmet-
rical or as irregular and as nonsymmetrical as may be
desired.
[0025] By one approach the printed circuit board 100
is initially formed to include the cavity 300. By another
approach the cavity 300 is formed subsequent to forming
the printed circuit board 100. For example, a portion of
the printed circuit board 100 can be removed to form the
cavity 300 via any of a variety of material-removal meth-
odologies. Examples in these regards include but are not
limited to any of a variety of abrading processes, heat-
based processes, and so forth. As the present teachings
are not overly sensitive to any particular choice in these
regards, further embellishment is not provided here for
the sake of brevity.
[0026] In this illustrative example the printed circuit
board 100 includes only a single cavity 300. It will be
understood, however, that these teachings can serve to
provide a printed circuit board 100 having a plurality of
such cavities 300. In such a case these teachings will
also accommodate having all of the cavities 300 on a
same side of the printed circuit board 100 or on both
opposing sides of the printed circuit board 100. It will also
be understood that such a plurality of cavities 300 need

not all be identical in size or shape but rather can vary
to suit the needs of a given application setting.
[0027] Referring to FIGS. 2 and 5, at 202 an electrical-
ly-conductive metal 501 is disposed (at 202) in this illus-
trative example on the bottom 401 and all of the side
walls 301 of the cavity 300. A variety of metals will serve
in these regards including, for example, gold and copper
as well as a variety of alloys. This electrically-conductive
metal 501 serves as an EMI-shielding material and in
particular helps to shield the interior of the cavity 300
from EMI as sourced by other components that may be
mounted on either side of the printed circuit board 100
or in other printed circuit board cavities.
[0028] Notwithstanding this particular example it will
be understood that these teachings will accommodate
other approaches. For example, for many application set-
tings it may be satisfactory and sufficient to plate only
part or all of the bottom 401 of the cavity 300 with an
electrically-conductive metal 501.
[0029] This electrically-conductive metal 501 can be
disposed as described using any of a variety of approach-
es. Examples include, but are not limited to, electroplat-
ing, sputtering, and so forth.
[0030] Referring to FIG. 6, at 203 an electrically-con-
ductive adhesive 601 can be optionally placed around
the cavity 300. In some cases it may also suffice to utilize
adhesive having poor electrical conductivity if desired.
Such adhesives are known in the art and those skilled in
the art will understand the choices in these regards. In
this illustrative example the electrically-conductive adhe-
sive 601 completely surrounds the edges of the cavity
300 while also generally conforming to the shape of the
cavity 300. If desired, however, separated dabs or strips
of electrically-conductive adhesive 601 can serve in
these regards instead.
[0031] Referring to FIG. 7, at 204 a substrate 702 hav-
ing at least one electronic component 701 of choice in-
stalled thereon is provided. This substrate 702 can vary
as desired. By one approach this substrate 702 can com-
prise a part of a flexible electrical connector (such as a
flex planar cable assembly). By another approach this
substrate comprises a rigid printed circuit board. Gener-
ally speaking, the substrate 702 will have a plurality of
electrically-conductive traces (not shown) and the elec-
tronic component 701 will physically and electrically con-
nect (via, for example, one or more electrodes as com-
prise a part of the electronic component 701) to one or
more of those electrically-conductive traces. So config-
ured, the electronic component 701 can be electrically
connected as desired. This electrical may, or may not,
include a direct electrical connection to the printed circuit
board 100 itself (and/or to a component that comprises
part of a circuit on that printed circuit board 100).
[0032] These teachings will accommodate a wide va-
riety of different electronic components. This flexibility
includes both individual components (such as transis-
tors, resistors, inductors, and capacitors), integrated cir-
cuit dies and packages, and multicomponent sub-assem-
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blies. The electronic component 701 may or may not in-
clude its own integral EMI shielding as desired.
[0033] As will be described momentarily, at least part
of this electronic component 701 will be disposed within
the aforementioned cavity 300. These teachings will also
accommodate a variety of practices as regards the fit of
the electronic component 701 in the cavity 300. These
teachings will accommodate, for example, having the
electronic component 701 fully nested and contained
within the interior of the cavity 300 if desired.
[0034] In many cases, however, the electronic compo-
nent 701 will not be fully nested within the cavity 300. In
such a case, the electronic component 701 will extend
above the first side 101 of the printed circuit board 100.
If desired, at 205 and as shown in FIG. 7 an electrically-
adhesive foam 703 can be optionally disposed on the
substrate 702 around the electronic component 701.
[0035] By one approach (and as shown) this electrical-
ly-adhesive foam 703 completely surrounds the sides of
the electronic component 701. If desired, however, a less
than complete surrounding of the electronic component
701 may serve acceptably in some application settings.
[0036] Also as shown in FIG. 7, the electrically-adhe-
sive foam 703 extends away from the substrate 702 a
distance greater than the height of the electronic com-
ponent 701. The greater the ratio of the height of the foam
703 to the height of the electronic component 701, the
greater the compression of the electrically-adhesive
foam 703 when the electronic component 701 is installed
within the above-described cavity 300.
[0037] Referring to FIGS. 2, 8, and 9, at 206 and by
one approach the assembly shown in FIG. 7 is juxtaposed
with respect to the printed circuit board 100 such that the
electronic component 701 is at least partially disposed
within the cavity 300. When using adhesive 601 as de-
scribed above, the adhesive 601 can serve to interact
with and captivate the electrically-conductive foam 703
in place on the printed circuit board 100.
[0038] So configured, this arrangement provides good
EMI shielding for the electronic component 701 as re-
gards EMI sourced from beneath and/or the sides of the
cavity 300 and even above the cavity 300. It will be noted
that the EMI-shielding material 501 is physically-discrete
from the electronic component in that the material 501 is
physically separate from the electronic component 701
notwithstanding that the material 501 may physically con-
tact the electronic component 701 once the latter is in-
stalled in the cavity 300.
[0039] By disposing the electronic component 701 at
least partially within the cavity 300 of the circuit board
100, and regardless of whether the electronic component
701 is actually electrically coupled to the printed circuit
board 100 or any component mounted thereon, the over-
all height of the described assembly is reduced. Accord-
ingly, so configured, these teachings permit the use of
one or more electronic components in conjunction with
a given printed circuit board in an application where
space limitations might otherwise forbid such a combi-

nation. In addition, these teachings provide EMI shielding
for the electronic component. The described approaches
are readily and economically deployed and can be easily
facilitated using many already-available tools and man-
ufacturing facilities.
[0040] The present disclosure may be embodied in oth-
er specific forms without departing from its essential char-
acteristics. The described embodiments are to be con-
sidered in all respects only as illustrative and not restric-
tive. The scope of the disclosure is, therefore, indicated
by the appended claims rather than by the foregoing de-
scription. All changes that come within the meaning and
range of equivalency of the claims are to be embraced
within their scope.

Claims

1. An apparatus comprising:

a printed circuit board (100) having a cavity (300)
formed on a first side (101) thereof, the cavity
having side walls (301) and a bottom (401);
an electronic component (701) disposed at least
partially in the cavity;
physically-discrete electromagnetic interfer-
ence (EMI)-shielding material (501) disposed on
at least one of the side walls and bottom of the
cavity.

2. The apparatus of claim 1 wherein a portion of the
electronic component extends above the first side of
the printed circuit board.

3. The apparatus of claim 1 further including electrical-
ly-conductive foam (703) disposed about a portion
of the electronic component.

4. The apparatus of claim 3 wherein the electrically-
conductive foam is held in place, at least in part, by
electrically-conductive adhesive (601).

5. The apparatus of claim 3 wherein the physically-dis-
crete EMI-shielding material includes, at least in part,
electrically-conductive metal disposed on at least
one of:

the bottom of the cavity;
at least one side wall of the cavity.

6. The apparatus of claim 5 wherein the electrically-
conductive metal is disposed on each of the bottom
of the cavity and the side walls of the cavity.

7. The apparatus of claim 3 wherein the electrically-
conductive foam is disposed on the first side of the
printed circuit board.
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8. The apparatus of claim 1 further comprising:

at least one flexible electrical connector (702)
operably connected to at least one electrical
connector of the electronic component.

9. The apparatus of claim 1 wherein the electronic com-
ponent is not electrically connected to the printed
circuit board.

10. A method comprising:

providing (201) a printed circuit board (100) hav-
ing a cavity (301) formed on a first side (101)
thereof, the cavity having side walls (301) and
a bottom (401);
installing (206) an electronic component (701)at
least partially in the cavity;
installing (202) a physically-discrete electro-
magnetic interference (EMI)-shielding material
(501) between the electronic component and at
least one of the side walls and bottom of the
cavity.

11. The method of claim 10 wherein installing a physi-
cally-discrete electromagnetic interference
(EMI)-shielding material comprises, at least in part,
disposing an electrically-conductive metal on at least
one of:

the bottom of the cavity;
at least one side wall of the cavity.

12. The method of claim 11 wherein the electrically-con-
ductive metal is disposed on each of the bottom of
the cavity and the side walls of the cavity.

13. The method of claim 10 wherein installing the elec-
tronic component at least partially in the cavity com-
prises, at least in part, disposing an electrically-con-
ductive adhesive (601) on the first side of the printed
circuit board around the cavity.

14. The method of claim 13 wherein installing the elec-
tronic component at least partially in the cavity further
comprises, at least in part, disposing an electrically-
conductive foam (703) on the electrically-conductive
adhesive.

15. The method of claim 10 wherein installing the elec-
tronic component at least partially in the cavity com-
prises installing the electronic component such that
the electronic component is not electrically connect-
ed to the printed circuit board.
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