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(54) Microphone

(57)  Thereis provided a microphone which does not
require a capsule and is made small, and whose pro-
duction cost is reduced. There is also provided a micro-
phone utilizing optical signals for surface mounting, in
which the light emission element and the light-receiving
element are hardly broken due to the heat at the time of
soldering. Specifically, a membrane frame and a mem-
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brane support disposed on a substrate are bonded, the
membrane support and a sidewall of the membrane
frame are designated as a microphone sidewall, and an
upper face of the membrane frame is designated as a
microphone top plate. Diameter of the substrate is made
larger than that of the membrane support, and a solder-
ing terminal on the substrate is disposed between the
membrane support and the substrate end face.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The microphone of the presentinvention is ap-
plied to a field of small type microphones used for car
telephones, mobile phones or the like, and a field of in-
truder detection utilizing a pressure change due to the
intruder.

2. Description of the Related Art

[0002] A microphone utilizing optical signals is con-
structed such that, as shown in FIG. 3, a light emission
element 51 and a light-receiving element 52 mounted
on a substrate 53 are sealed with a transparent resin
59, and an optically nontransparent film 56 is disposed
between the light emission element and the light-receiv-
ing element within the sealed portion. An optically non-
transparent film 61 is formed in an area other than an
area serving as a light exit 58 and a light entrance 57
on the outer surface of the transparent resin-sealing por-
tion. Above the light exit and the light entrance, a photo-
reflective membrane 55 that vibrates due to sound,
pressure or the like is held by a membrane support 54.
The light from the light emission element 51 is emitted
via the light exit 58, and reaches the light-receiving el-
ement 52 via the light entrance 57.

[0003] The sealing portion other than the light exit and
the light entrance has a low height, so that the vibration
of the membrane is not disturbed due to the air viscosity.
When the membrane position is shifted due to the vibra-
tion, the reflection position also moves, the output of the
light-receiving element is changed. Sound, pressure or
the like is detected by reading this output. This is the
principle of the microphone utilizing optical signals.
[0004] The membrane support 54 is disposed on the
substrate 53, and the membrane 55 is held by the mem-
brane frame 60 by a method such as bonding. The
height of the membrane support is set to the same
height as that of the light exit 58 and the light entrance
57. A spacer 64 is disposed between the membrane
frame 60 and the membrane support 54, so that the
space between the membrane 55 and the light exit 58
or the light entrance 57 becomes constant. The sub-
strate 53 on which these membrane frame 60, spacer
64 and membrane support 54 are disposed is housed
in a capsule 65 having a hole on its top panel, by bending
an end portion of a side wall of the capsule, to thereby
form a microphone. Microphone input/output terminals
are provided on a face of the substrate 53 opposite to
the face on which the light emission element and the
light-receiving element are mounted. The above-de-
scribed shape is adopted also for surface mounting ap-
plications.

[0005] With the related art, there is a drawback in that
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the size of the microphone becomes large due to the
thickness of the capsule top panel and the sidewall.
Moreover, in the case of the surface mounting applica-
tions, since the distance between the soldering termi-
nals, serving as the microphone input/output terminals,
and the light emission element and the light-receiving
element are close, there is a drawback in that these el-
ements may be broken due to the heat at the time of
soldering.

SUMMARY OF THE INVENTION

[0006] With the present invention, the membrane
frame and the membrane support are bonded, the mem-
brane support and the sidewall of the membrane frame
are designated as the microphone sidewall, and the up-
per face of the membrane frame is designated as the
microphone top plate.

[0007] In another embodiment of the present inven-
tion, the circumference of the substrate is made larger
than the circumference of the membrane support, and
a soldering terminal for the microphone input/output ter-
minal is disposed on the substrate between the mem-
brane support and the substrate end face.

[0008] Moreover, the membrane frame and the mem-
brane support are bonded, the membrane support and
the sidewall of the membrane frame are designated as
the microphone sidewall, the upper face of the mem-
brane frame is designated as the microphone top plate,
the circumference of the substrate is made larger than
the circumference of the membrane support, and a sol-
dering terminal is disposed on the substrate between
the membrane support and the substrate end face.

BRIEF DESCRIPTION OF DRAWINGS

[0009] FIG. 1 shows an embodiment of a microphone
utilizing optical signals in the present invention.

[0010] FIG. 2 shows another embodiment of a micro-
phone utilizing optical signals for surface mounting in
the present invention.

[0011] FIG. 3 shows a conventional microphone uti-
lizing optical signals.

[0012] In these figures, reference symbol 1 denotes
a light emission element, 2 denotes a light-receiving el-
ement, 3 denotes a substrate, 4 denotes a membrane
support, 5 denotes a membrane, 6 denotes an optically
nontransparent substance, 7 denotes a light entrance,
8 denotes a light exit, 9 denotes a transparent resin, 10
denotes a membrane frame, 11 denotes an optically
nontransparent film, 12 denotes an adhesive layer, 13
denotes a soldering terminal, and 17 denotes an input/
output terminal.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0013] FIG. 1 shows an embodiment of a microphone
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utilizing optical signals in the present invention. The mi-
crophone utilizing optical signals is constructed such
that a light emission element 1 and a light-receiving el-
ement 2 mounted on a substrate 3 are sealed with a
transparent resin 9, and an optically nontransparent film
6 is disposed between the light emission element and
the light-receiving element within the sealed portion. An
optically nontransparent film 11 is formed in an area oth-
er than the area serving as a light exit 8 and a light en-
trance 7 on the outer surface of the transparent resin-
sealing portion. Above the light exit and the light en-
trance, a photo-reflective membrane 5 which vibrates
due to sound, pressure or the like is held by a membrane
support 4. The light from the light emission element 1 is
emitted via the light exit 8, and reaches the light-receiv-
ing element 2 via the light entrance 7.

[0014] The sealing portion other than the light exit and
the light entrance has a low height, so that the vibration
of the membrane is not disturbed due to the air viscosity.
When the membrane position is shifted due to the vibra-
tion, the reflection position also moves, to thereby
change the output of the light-receiving element. Sound,
pressure or the like is detected by reading this output.
[0015] The membrane support 4 is disposed on the
substrate 3, and the membrane 5 is held by a membrane
frame 10 by a method such as bonding. A microphone
input/output terminal 17 is provided on a face of the sub-
strate 3 opposite to the face on which the light emission
element and the light-receiving element are mounted.
[0016] Moreover, the membrane frame 10 and the
membrane support 4 are bonded by an adhesive such
as epoxy. The thickness of this adhesive layer 12 is con-
trolled by a viscosity of the adhesive and a bonding pres-
sure. As aresult, the membrane support 4 and the side-
wall of the membrane frame 10 serve as a microphone
sidewall. Also, the upper face of the membrane frame
10 serves as a microphone top plate.

[0017] Inanembodiment of the present invention, the
thickness of the substrate 3 becomes 0.25 mm if an
equivalent to the alumina substrate in a commercially
available LED chip is used. The height from the sub-
strate 3 to the light exit 8 and the light entrance 7 re-
quires 0.6 mm due to the height of the light-receiving
element and the light emission element and the height
of bonding wire. The height of the membrane support 4
is the same as that of the light exit and the light entrance,
and hence it is 0.6 mm. The thickness of the adhesive
layer 12 is 0.03 mm, which is the same as the thickness
of the spacer. Also 0.3 mm is required for the thickness
of the membrane frame 10. Accordingly, a microphone
having a total thickness of 1.18 mm can be produced
according to the present invention.

[0018] The capsule conventionally used has an outer
diameter of 6.0 mm, a top plate thickness of 0.3 mm,
and a sidewall thickness of 0.2 mm. The membrane
frame or the like housed in the capsule is set to have a
diameter of 5.5 mm or less, taking assembly margin into
consideration. As a result, miniaturization can be con-
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templated according to the present invention, such as,
in the thickness direction, 0.3 mm in the thickness of the
capsule top plate, and 0.2 mm in the thickness of the
sidewall end portion, in total 0.5 mm, and 0.5 mm in the
diametral direction.

[0019] FIG. 2 shows another embodiment of a micro-
phone utilizing optical signals for surface mounting in
the present invention. In this embodiment, the diameter
of the substrate 23 is made larger than that of the mem-
brane support 4, and a soldering terminal 13 is disposed
on a substrate 23 between the membrane support and
the substrate end face. Moreover, the membrane sup-
port 4 and the membrane frame 10 are bonded, the
membrane support 4 and the sidewall of the membrane
frame 10 are designated as the microphone sidewall,
and the upper face of the membrane frame 10 is desig-
nated as the microphone top plate. As a result, a micro-
phone utilizing optical signals for surface mounting can
be obtained, wherein the distance between the solder-
ing terminal 13 and the light emission element 1 or the
light-receiving element 2 is larger than that in the con-
ventional case.

[0020] Accordingto the presentinvention, the capsule
is not necessary, to thereby make the microphone small,
and also the initial investment cost such as for materials
of the capsule portion and mold or the like is not re-
quired, thereby enabling cost reduction.

[0021] Furthermore, there can be obtained a micro-
phone utilizing optical signals for surface mounting in
which the light emission element and the light-receiving
element are hardly broken due to the heat at the time of
soldering.

Claims

1. A microphone utilizing optical signals, having a light
emission element, a light-receiving element, a sub-
strate for mounting these elements, a membrane
support disposed on the substrate, and a mem-
brane held by a membrane frame;

wherein said membrane frame and said mem-
brane support are bonded, said membrane support
and a sidewall of said membrane frame are desig-
nated as a microphone sidewall, and an upper face
of said membrane frame is designated as a micro-
phone top plate.

2. A microphone utilizing optical signals, having a light
emission element, a light-receiving element, a sub-
strate for mounting these elements, a membrane
support disposed on the substrate, and a mem-
brane held by a membrane frame;

wherein circumference of the substrate is
made larger than the circumference of the mem-
brane support, and a soldering terminal on the sub-
strate is disposed in an area between the mem-
brane support and the substrate end face.
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A microphone utilizing optical signals, having a light
emission element, a light-receiving element, a sub-
strate for mounting these elements, a membrane
support disposed on the substrate, and a mem-
brane held by a membrane frame; 5

wherein the membrane support and the mem-
brane frame are bonded, said membrane support
and a sidewall of said membrane frame are desig-
nated as a microphone sidewall, and an upper face
of said membrane frame is designated as a micro- 70
phone top plate; and

wherein circumference of the substrate is
made larger than the circumference of the mem-
brane support, and a soldering terminal on the sub-
strate is disposed in an area between the mem- 15
brane support and the substrate end face.
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