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(54) Shielded Microphone for Mobile Communications Device

(57) A shielded microphone, and method for shield-
ing a microphone, are provided for use in a communica-
tions device having a circuit board and a microphone,
especially where the device also has an antenna in close
proximity to the microphone. The microphone is provided
in an electromagnetic shield (e.g. formed as a shielding
can) and a resilient separator (e.g. o-ring or disk) is pro-
vided over the shield. The device housing is stacked over
the separator and shield, while the latter are stacked over
the circuit board so that the separator and shield, with
microphone there under, are sandwiched between the

housing and the circuit board. By this sandwiching the
separator is loaded onto the shield to drive the shield
directly against the circuit board to make an electrical
ground connection therewith, the microphone also being
electrically connected to the printed circuit board. The
microphone is thereby enclosed between the circuit
board and the shield, such that the shield shields the
microphone against electromagnetic energy radiated by
the proximate antenna. The resilience of the separator
accommodates the variation in the stacking of the com-
ponents.
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Description

[0001] Mobile, handheld communications devices typ-
ically contain a miniature microphone such as an electret
condenser microphone. In such devices, the microphone
is typically held against a printed circuit board and elec-
trically connects to the circuit board via a pair of small
coil springs. Such devices also typically have an antenna
in close proximity to the microphone with the attendant
possibility that the microphone can undesirably pick up,
as noise, electromagnetic energy radiated by the anten-
na. In the case of mobile telephones, this undesirable
noise is sometimes referred to in the industry as "GSM
buzz". To shield the microphone against such noise pick-
up, a grounded shield (hereinafter alternatively referred
to as an "electromagnetic shield") is typically used to sur-
round or enclose the microphone so as to isolate the
microphone, electromagnetically, from such radiation.
[0002] In the typical mass production of handheld, mo-
bile communications devices, a number of parts are
stacked together and enclosed in a housing. The stack
of parts must, when fully assembled, occupy the space
defined by the housing of the device. The variability in
the size of the parts in the stack and their proper place-
ment during assembly requires that tolerances be fac-
tored into the design of the stack of parts. The pressure
between the various parts in the stack ultimately depends
upon the aggregate size of the parts made to occupy the
well-defined space. As excess pressure between the
parts may cause undesirable strain and damage thereto,
resilient parts capable of absorbing the stack pressure
are typically included. Furthermore, in assembling such
devices, it is important that the method of mounting the
microphone and the electromagnetic shield onto the cir-
cuit board be able to accommodate the tolerances of as-
sembly while, at the same time, ensure that an effective
electrical connection is made, as required, between the
circuit board and each of the microphone and electro-
magnetic shield.
[0003] The problem of providing for both the tolerances
of assembly and electrical connection between the elec-
tromagnetic shield and circuit board have been ad-
dressed by placing a conductive gasket between the
shield and the circuit board, with such gasket being suf-
ficiently compliant to absorb the stack pressure and re-
quired assembly tolerances and the its conductivity pro-
viding an electrical connection between the shield and
the circuit board. However, those gaskets are relatively
expensive and their placement is critical and, thus, poses
greater difficult during assembly of the device, since they
function as an intermediary component between the
shield and the circuit board to establish the electrical con-
nection between them.
[0004] There is, therefore, a need, in a communica-
tions device having a microphone and an antenna in
close proximity, for a shield assembly which both protects
the microphone against energy radiated by the antenna
and is able to economically achieve the necessary elec-

trical connections that withstand manufacturing toleranc-
es.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] An understanding of exemplary embodiments
of the invention will be obtained from the following de-
scription, with reference to the following drawings in
which like reference numerals refer to like components
throughout:

FIG. 1 shows a cross-sectional, pictorial perspective
view of an exemplary shielded microphone assem-
bly in accordance with one such embodiment (of
which the circuit board has been omitted to better
show the remaining components);

FIG. 2 shows a cross-sectional, pictorial plan view
of the embodiment of FIG. 1 in which an o-ring-type
separator is used;

FIG. 3 shows a cross-sectional, pictorial, plan view
of another exemplary embodiment of the micro-
phone assembly in which a gasket-type separator is
used; and,

FIG. 4 shows a flowchart illustrating steps of a meth-
od in accordance with another aspect of the invention
for assembling a shielded microphone for mounting
onto a circuit board.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0006] In accordance with an aspect of the invention,
a shielded microphone assembly is preferably provided
for use in a communications device having a circuit board
and a housing and having an antenna or used proximate
to an antenna. The microphone is placed inside a con-
ductive, electromagnetic shield (e.g. a shielding can) and
a separator (e.g. an o-ring-type) is placed over the shield,
forming an assembly configured to co-operate with the
housing and the circuit board to electrically connect each
of the microphone and the electromagnetic shield to the
circuit board. The device housing can then be stacked
over the assembly, namely, over the shield to load the
separator onto the shield and drive the shield directly
against the circuit board, whereby the shield becomes
grounded through an electrical connection with the circuit
board. As a result, the microphone is enclosed between
the circuit board and the electromagnetic shield, and is
shielded against electromagnetic energy radiated by the
nearby antenna. Since the separator is resilient it accom-
modates the variation in the stack of parts. The electro-
magnetic shield, when formed as a shielding can, may
have a lip whereby the shielding can electrically connects
to the circuit board by means of the lip. The separator
(preferably an electrical insulator), when formed as a re-
silient o-ring, preferably surrounds an outside perimeter
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of the shielding can over the lip. Or, the separator, when
formed as a resilient disk, is preferably positioned over
a ceiling of the shielding can, where the ceiling is config-
ured to be positioned adjacent the housing upon the load-
ing of the housing. The electromagnetic shield may in-
clude an outlet for communication of sound waves to the
microphone.
[0007] A further aspect of the invention preferably pro-
vides a mobile communications device comprising an an-
tenna and a shielded microphone assembly according
to the foregoing.
[0008] A still further aspect of the invention preferably
provides a method of shielding a microphone in such a
communications device whereby the microphone is
shielded with a conductive, electromagnetic shield; a re-
silient separator is provided over the electromagnetic
shield; and, the shielded microphone and separator are
sandwiched between the housing and the circuit board.
The shielded microphone and separator are configured
to co-operate with the housing and the circuit board to
electrically connect each of the microphone and the elec-
tromagnetic shield to the circuit board, thereby grounding
the electromagnetic shield. The sandwiching produces
a loading of the housing onto the separator and the elec-
tromagnetic shield onto the circuit board, thereby enclos-
ing the microphone between the circuit board and the
electromagnetic shield.
[0009] The foregoing disadvantages of the known
shielded microphone assemblies can be overcome by
using a shielded microphone as described herein and
illustrated by FIG.’s 1 - 4. As shown for the embodiment
illustrated by Fig.’s 1 and 2, the shielded microphone
assembly 10 can be used in any suitable communications
device 20 having a circuit board 30 (see Fig. 2), which
may be a printed circuit board, a housing 40 and, in a
mobile communications device, an antenna (not shown).
The shielded microphone assembly 10 has an electro-
magnetic shield in the form of a shielding can 50, a mi-
crophone 60 and a separator 70. The shielding can 50
is composed of a conductive material and is grounded
through an electrical connection with an electrical ground
contact of the circuit board 30. The shielding can 50 and
the circuit board 30, when in contact, define an enclosure
80. The microphone 60 is contained within the enclosure
80 and when installed in a communications device is elec-
trically connected with the circuit board 30. The shielding
can 50 and the microphone 60 may be any suitable shape
such that the microphone 60 fits within the enclosure;
accordingly, the cross-sectional shape of the shielding
can 50 may be circular, square, hexagonal or any other
suitable shape which co-operates with the shape of the
microphone and circuit board. The microphone 60 may
be held against the circuit board 30 by the shielding can
50; alternatively, the microphone 60 may be soldered or
otherwise affixed to the circuit board 30.
[0010] The shielding can 50 includes an outlet 90 or
other means for communicating sound waves into the
shielding can 50 and, thence, to the microphone 60. The

separator 70, which is made of a resilient material and
may also be insulating (e.g. rubber), is positioned be-
tween the shielding can 50 and the housing 40. In this
manner, the shielding can 50 shields the enclosed mi-
crophone 60 from electromagnetic energy, including
electromagnetic energy from a proximate antenna, while
the separator 70, being resilient, is springy and able to
rebound from, and absorb, pressure between the hous-
ing 40 and the shielding can 50.
[0011] In the exemplary embodiment of FIG.’s 1 and
2, the separator 70 is an o-ring-type separator positioned
over the shielding can 50 and apart from the circuit board
30, so as to surround the outside perimeter of the shield-
ing can 50. The shielding can 50 of this embodiment in-
cludes a lip 100 over which the separator 70 is positioned
such that, when installed in a communications device by
stacking these components with the housing 40 posi-
tioned there over and the circuit board 30 positioned there
under, the lip 100 of the shielding can 50 is pressed into
electrical contact with the circuit board 30. By this stack-
ing, the separator 70 is sandwiched between the housing
40 and the lip 100, and the lip 100 is sandwiched between
the separator 70 and the circuit board 30.
[0012] Alternatively, as shown in FIG. 3, the separator
70 may be a resilient disk positioned over a shielding can
50 which does not include such a lip. In this embodiment,
the ceiling (top) 55 of the shielding can 50 parallel to the
housing 40 is sandwiched between the disk separator 70
and the circuit board 30. As shown for this embodiment,
the disk separator 70 is aligned over the shielding can
50 by means of an appropriately sized channel 110
formed in the housing 40. Further, the disk separator 70
may include a central aperture 57, as shown, aligned in
the stack with the counterpart outlet 90 of the ceiling of
the shielding can 50 for communication of sound waves
to the microphone 60.
[0013] The challenges associated with the known
methods of assembling a shielded microphone, as dis-
cussed above, are overcome by using the method de-
scribed herein and illustrated by the flowchart of FIG. 4.
The method 120 can be used for the production of any
suitable communications device having a circuit board,
which may be a printed circuit board, a housing and, for
mobiles devices, an antenna. The method 120 is used
for assembling a shielded microphone 10 and mounting
it onto a circuit board 30, wherein the shielded micro-
phone assembly includes a shielding can 50 and a mi-
crophone 60. As described above, the shielding can 50
includes means for communicating sound waves into the
shielding can 50 to the microphone 60.
[0014] The shielding can 50 and the microphone 60
are mounted together, the microphone being placed with-
in the shielding can, and positioned 130 on the circuit
board 30 so that both the microphone and shielding are
in electrical contact with the circuit board 30. A resilient
separator 70 is positioned 140 over the shielding can 50.
The housing 40 is stacked over and pressed onto 150
the separator 70 so as to load the separator 70, sand-
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wiching it between the housing 40 and the shielding can
50. In turn, the shielding can 50 is pressed against the
circuit board 30, whereby the shielded microphone as-
sembly becomes mounted on the circuit board 30. The
resilience of the separator 70 enables it to absorb (toler-
ate) the load placed on it by this stacking of the housing
40 onto the shielding can 50 and circuit board 30 there
under.
[0015] Alternatively, as illustrated in Fig. 4 by step 170
shown in dotted outline to indicate that it replaces the
foregoing step 130 for this alternative, the microphone
60 of the shielded microphone assembly may first be
mounted onto the circuit board 30 (e.g. by soldering),
followed by mounting of the shielding can 50 onto the
circuit board 30 so as to cover the microphone 60.
[0016] As compared to the solutions known heretofore,
the solutions described herein facilitate the manufactur-
ing of such devices while at the same time reducing the
overall cost of parts.
[0017] With the foregoing exemplary embodiments
having been disclosed, it will be apparent to those skilled
in the art that various changes and modifications can be
made to appropriately suit the needs and objectives of
another application and still achieve the advantages of
the invention; all such changes and modifications are in-
tended to fall within the scope of the invention as defined
by the claims that follow.
[0018] Note: A portion of the disclosure of this patent
document contains material which is subject to copyright
protection. The copyright owner has no objection to the
facsimile reproduction of any one of the patent document
or patent disclosure, as it appears in the Patent and
Trademark Office patent file or records, but otherwise
reserves all copyright rights whatsoever.

Claims

1. A shielded microphone assembly (10) comprising a
microphone (60) and a conductive, electromagnetic
shield (50), for use in a communications device (20)
having a circuit board (30) and a housing (40), and
in use being proximate to an antenna, characterized
by a resilient separator (70) over said electromag-
netic shield (50), wherein said conductive, electro-
magnetic shield (50) is over said microphone (60)
and said assembly (10) is configured to co-operate
with said housing (40) and said circuit board (30) to
electrically connect each of said microphone (60)
and said electromagnetic shield (50) to said circuit
board (30) upon loading said housing (40) onto said
separator (70) and said electromagnetic shield (50)
onto said circuit board (30), thereby enclosing said
microphone (60) between said circuit board (30) and
said electromagnetic shield (50) and grounding said
electromagnetic shield (50).

2. A shielded microphone assembly (10) according to

claim 1, wherein said electromagnetic shield (50) is
formed as a shielding can having a lip (100), said
shielding can electrically connecting to said circuit
board (30) by means of said lip (100).

3. A shielded microphone assembly (10) according to
claim 2, wherein said separator (70) is a resilient o-
ring surrounding an outside perimeter of said shield-
ing can over said lip (100).

4. A shielded microphone assembly (10) according to
claim 1, wherein said electromagnetic shield (50) is
formed as a shielding can and said separator (70) is
a resilient disk positioned over a ceiling (55) of said
shielding can, said ceiling (55) configured for posi-
tioning adjacent said housing (40) upon said loading
of said housing (40).

5. A shielded microphone assembly (10) according to
claim 4, wherein said disk is aligned over said shield-
ing can, upon said loading of said housing (40), by
means of a channel (110) formed in said housing
(40).

6. A shielded microphone assembly (10) according to
any preceding claim, wherein said separator (70)
comprises an electrically insulating material.

7. A shielded microphone assembly (10) according to
any preceding claim, wherein said circuit board (30)
is a printed circuit board.

8. A shielded microphone assembly (10) according to
any preceding claim, wherein said electromagnetic
shield (50) comprises an outlet (90) for communica-
tion of sound waves to said microphone (60).

9. A shielded microphone assembly (10) according to
claim 4 or claim 5, wherein said disk comprises a
central aperture (57) for communication of sound
waves to said microphone (50).

10. A mobile communications device (20) comprising an
antenna and a shielded microphone assembly (10)
in accordance with any one of claims 1 to 9.

11. A method of shielding a microphone (60) in a com-
munications device (20) having a circuit board (30)
and a housing (40), said device (20) being used with
an antenna either as part of said device (20) or in
proximity to said device (20), the method comprising
shielding said microphone (60) with a conductive,
electromagnetic shield (50) over said microphone
(60) and characterized by the steps of:

providing a resilient separator (70) over said
electromagnetic shield (50); and,
sandwiching said shielded microphone and sep-

5 6 



EP 1 843 625 A1

5

5

10

15

20

25

30

35

40

45

50

55

arator (70) between said housing (40) and said
circuit board (30);

whereby said shielded microphone and separator
(70) are configured to co-operate with said housing
(40) and said circuit board (30) to electrically connect
each of said microphone (60) and said electromag-
netic shield (50) to said circuit board (30), said elec-
tromagnetic shield (50) being thereby grounded,
said sandwiching producing a loading of said hous-
ing (40) onto said separator (70) and said electro-
magnetic shield (50) onto said circuit board (30),
thereby enclosing said microphone (60) between
said circuit board (30) and said electromagnetic
shield (50).

12. A method according to claim 11, whereby said elec-
tromagnetic shield (50) is formed as a shielding can
having a lip (100), said shielding can electrically con-
necting to said circuit board (30) by means of said
lip (100).

13. A method according to claim 12, whereby said sep-
arator (70) is a resilient o-ring provided to surround
an outside perimeter of said shielding can.

14. A method according to claim 13, whereby said elec-
tromagnetic shield (50) is formed as a shielding can
and said separator (70) is a resilient disk provided
over a ceiling (55) of said shielding can, said ceiling
(55) being positioned adjacent said housing (40) up-
on said loading of said housing (40).

15. A method according to any one of claims 11 to 14,
whereby said separator (70) comprises an electri-
cally insulating material.

16. A method according to any one of claims 11 to 15,
whereby said electromagnetic shield (50) comprises
an outlet (90) for communication of sound waves to
said microphone (60).

17. A method according to any one of claims 11 to 16,
whereby said microphone (60) is fixed to said circuit
board (30) and said circuit board (30) is a printed
circuit board.

18. A method according to any one of claims 11 to 17,
whereby said microphone (60) is held against said
circuit board (30) by said electromagnetic shield (50).

7 8 



EP 1 843 625 A1

6



EP 1 843 625 A1

7



EP 1 843 625 A1

8



EP 1 843 625 A1

9



EP 1 843 625 A1

10



EP 1 843 625 A1

11


	bibliography
	description
	claims
	drawings
	search report

