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(54) Microphone

(57)  Provided is a microphone with a stable output
employing an aluminum membrane and having an air
escape provided to the vibration detector. Specifically,
the material used as the membrane frame material has
a larger Young's modulus and a smaller thermal expan-

sion coefficient than those of aluminum. Thereby, even
if stress distribution or heat distribution is inflicted on the
membrane frame, the slack or tension in the membrane
will be reduced and the microphone output is stabilized.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a microphone
to be used as a small microphone in car phones and
cellular phones, and for detecting intruders by utilizing
the pressure change caused by an intruder.

2. Description of the Related Art

[0002] Typically, an aluminum membrane is used as
the vibrating body of a microphone. This membrane is
affixed to a membrane frame, which is provided with a
ring-shaped or square hole, with an adhesive. The
membrane is caused to vibrate by external sound, pres-
sure change, etc., and this vibration is detected electri-
cally or optically. Japanese Patent Application No.
10-107427 is an example of a microphone that optically
detects vibrations. The membrane frame is made of alu-
minum, which is also used as the material for the mem-
brane. Space between the membrane and vibration de-
tector is set to approximately 25 micrometers in order to
reduce air resistance. Further, an air escape is provided
to the air detector in order to increase the membrane
vibration amplitude. The air escape is positioned from
the inner circle of the membrane frame to the inside of
the microphone.

[0003] The aforementioned Japanese Patent Appli-
cation No. 10-107427 has a problem that the micro-
phone output would change due to change in ambient
temperature or in humidity, or heat. Stress is inflicted on
the membrane frame when the detector expands or con-
tracts due to the change in ambient temperature or in
humidity. The inflicted stress is not even, but rather dis-
tributed, due to the existence of the air escape. Similarly,
the heat generated during the soldering process upon
manufacturing microphones will not transmit evenly to
the membrane frame due to the air escape, resulting in
heat distribution. Such stress distribution and heat dis-
tribution will generate distortion in the membrane frame,
and generate a slack or tension in the membrane, and
the output of a microphone will vary.

SUMMARY OF THE INVENTION

[0004] According to the present invention, a material
having a larger Young's modulus and a smaller thermal
expansion coefficient than those of aluminum is used as
the material for the membrane frame.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0005] By using a material having a larger Young's
modulus and a smaller thermal expansion coefficient
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than those of aluminum as the material for the mem-
brane frame, the amount of distortion to the membrane
frame will be small even if there is stress distribution or
heat distribution in the membrane frame. As aresult, the
slack or tension in the membrane will also be reduced.
[0006] Steel has a Young's modulus of 20x1010 Pa
and a thermal expansion coefficient of 11x106 /°C,
whereas aluminum has a Young's modulus of 7x1010
Pa and a thermal expansion coefficient of 23106 /°C.
Thereby, if stress distribution or heat distribution is in-
flicted on the membrane frame, the amount of distortion
is small when steel is used. The above is just one ex-
ample, and other materials may be used so far as such
materials satisfy the conditions of having a larger
Young's modulus and a smaller thermal expansion co-
efficient than those of aluminum in order to decrease the
amount of distortion and reduce the slack or tension
caused to the membrane.

[0007] According to the present invention, the slack
or tension on the membrane caused by change in am-
bient temperature or in humidity, or heat can be reduced,
thereby stabilizing the microphone output.

Claims

1. A microphone employing an aluminum membrane
and having an air escape provided to a vibration de-
tector, wherein the material used as the membrane
frame has a larger Young's modulus and a smaller
thermal expansion coefficient than those of alumi-
num.
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