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(57) A membrane (2) for an optical microphone/sen-
sor comprises a film of a selected thickness. The film

Membrane for optical microphone/sensor

(2) has crinkles forming ripples (6) on at least one of its
surfaces, the depths and pitches of the ripples being in
the order of the thickness of the film.
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Description

[0001] The present invention relates to microphones
and sensors, and more particularly, to membranes for
optical microphone/sensors.

Background of the Invention

[0002] Optical microphone/sensors of the type ac-
cording to the present invention consist of a source of
light transmitted through a light guide for illuminating a
membrane moving under acoustic pressure or other-
wise, the membrane reflecting light impinging thereon
into a light guide leading to a photo detector for trans-
forming the reflected light energy into electrical signals.
[0003] The membrane is one of the main elements of
the microphone/sensor. It constitutes an interface be-
tween the two different media of acoustics and light. It
makes a connection between sound and light, and the
better this connection is, the better are the results, and
the better and more reliable is the microphone/sensor
over a wide range of environmental conditions.

[0004] With a change of ambient temperatures, the
position and/or stretching of a membrane may change;
consequently, its mechanical characteristics, such as
sensitivity at different frequencies and its own reso-
nance, may also be changed. There are different known
ways of overcoming the dependence of a membrane's
mechanical characteristics on temperature. One of
these is to produce and use a pre-tensioned membrane
which is initially tightened so that its position almost
does not change; however, its resonance characteris-
tics do change with temperature, but are still within the
desired range.

[0005] Another way to produce a membrane which is
reliable at different conditions of temperature is to use
a membrane having a specific regulating spring, usually
atits periphery. The spring compensates for all changes
in the membrane's size and tension resulting from
changes in temperature. This method is used in dynam-
ic microphones, in load speakers, and recently also in
silicon microphones.

[0006] The above-mentioned methods of membrane
compensation, however, have drawbacks. Pre-tension-
ing leads to the production of very tight membranes hav-
ing low-sensitivity. The use of specific regulating springs
involves very complex, difficult and expensive produc-
tion processes for producing membranes with very spe-
cific forms or configurations.

Disclosure of the Invention

[0007] Itis therefore a broad object of the present in-
vention to provide an optical microphone/sensor that op-
erates reliably under a wide range of environmental con-
ditions.

[0008] Itis a further object of the present invention to
provide a membrane for an optical microphone which is
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less sensitive to changes in ambient temperature.
[0009] The invention therefore provides a membrane
for an optical microphone/sensor, comprising a film of a
selected thickness, having crinkles forming ripples on at
least one of its surfaces, the depths and pitches of said
ripples being in the order of the thickness of said film.

Brief Description of the Drawings

[0010] The invention will now be described in connec-
tion with certain preferred embodiments with reference
to the following illustrative figures so that it may be more
fully understood.

[0011] With specific reference now to the figures in
detail, it is stressed that the particulars shown are by
way of example and for purposes of illustrative discus-
sion of the preferred embodiments of the present inven-
tion only, and are presented in the cause of providing
what is believed to be the most useful and readily un-
derstood description of the principles and conceptual
aspects of the invention. In this regard, no attempt is
made to show structural details of the invention in more
detail than is necessary for a fundamental understand-
ing of the invention, the description taken with the draw-
ings making apparent to those skilled in the art how the
several forms of the invention may be embodied in prac-
tice.
[0012] In the drawings:

Fig. 1 is a cross-sectional view of a membrane ac-
cording to the present invention, mounted on aring;
Fig. 2 is an enlarged cross-sectional portion of the
membrane, and

Fig. 3 is a magnified microscopic photograph of the
surface of a membrane according to the present in-
vention.

Detailed Description

[0013] There is shown in Fig. 1 a cross-section of the
membrane 2 as mounted on a ring 4. The membrane is
made of a metal, e.g., aluminum, nickel or titanium, film
stretched over and attached to the ring 4 made of the
same metallic material. The thickness T of the film may
be from 0.1-10 p, or even less.

[0014] Fig. 2 illustrates an enlarged portion of mem-
brane 2 in cross-section, while Fig. 3 shows a magnified,
microsopic photograph of the surface of such a mem-
brane. The surface of membrane 2 is crinkled, having
random ripples 6. The depths D and pitches P of the
ripples 6 are in the order of the range of membrane thick-
ness T. The crinkled surface of the membrane functions
as a two-dimensional, random spring, and easily com-
pensates for temperature-affected changes in mem-
brane size. Atthe same time, the production of the mem-
brane is simple and of low cost.

[0015] To make the surface of membrane 2 act as a
real, two-dimensional random spring, the sizes of the
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ripples, their depth and their pitch have to be in the same
order of range as the membrane thickness T. At the
same time, the size of the random ripples has to be
smaller than the light spot impinging on the membrane,

so as to prevent the undesirable modulation of the in- 5
tensity of the light reflected by the random ripples of the
membrane surface. As the light spot on the membrane

is in the order of 100-1000 y, the ripple size of 0.1-10 p,

will neither essentially change nor modulate the inten-

sity of the reflected light. 10
[0016] It will be evident to those skilled in the art that

the invention is not limited to the details of the foregoing
illustrated embodiments and that the present invention
may be embodied in other specific forms without depart-

ing from the spirit or essential attributes thereof. The 15
present embodiments are therefore to be considered in

all respects as illustrative and not restrictive, the scope

of the invention being indicated by the appended claims
rather than by the foregoing description, and all changes
which come within the meaning and range of equivalen- 20
cy of the claims are therefore intended to be embraced
therein.

Claims 25

1. A membrane for an optical microphone/sensor,
comprising a film of a selected thickness, having
crinkles forming ripples on at least one of its surfac-
es, the depths and pitches of said ripples being in 30
the order of the thickness of said film.

2. The membrane as claimed in claim 1, said ripples
being distributed on said surface at random.
35
3. The membrane as claimed in claim 1, the thickness
of said film being between 0.1-10 .

4. The membrane as claimed in claim 1, further com-
prising a ring to which said membrane is attached 40
along its peripheral edge.

5. The membrane as claimed in claim 1, wherein said
film is made of metal.

45
6. The membrane as claimed in claim 4, wherein said
ring is made of metal.
50
55
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