WO 2006/128768 A1 | |00 000 0 01 U0 A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
7 December 2006 (07.12.2006)

=N
) O 00 OO0

(10) International Publication Number

WO 2006/128768 A1l

(51) International Patent Classification:
HO4R 1/10 (2006.01) GI10K 11/178 (2006.01)

(21) International Application Number:
PCT/EP2006/061999

(22) International Filing Date: 3 May 2006 (03.05.2006)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

05291203.7 3 June 2005 (03.06.2005) EP

(71) Applicant (for all designated States except US): THOM-
SON LICENSING [FR/FR]; 46 Quai A. Le Gallo,
F-92100 Boulogne-billancourt (FR).

(72) Inventor; and

(75) Inventor/Applicant (for US only): RENARD, Francis
[FR/FR]; 44, Rue De Walcourt, F-49124 Saint-bartelemy
Dranjou (FR).

(74) Agent: ROSSMANITH, Manfred; Deutsche Thom-
son-Brandt GmbH, European Patent Operations,
Karl-wiechert-allee 74, 30625 Hannover (DE).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KN, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV,
LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI,
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG,
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, 7ZM,
7ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: LOUDSPEAKER DRIVER WITH INTEGRATED MICROPHONE

(57) Abstract: A driver/microphone assembly is suggested, in which the microphone (2) is arranged cen-
tred with the motor (8, 9) of the driver (1 ) between the membrane (4) and the motor (8, 9). In order to
provide coupling between the microphone (2) and the space on the other side of the membrane (4) an open-
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used in active noise cancelling headsets.
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Loudspeaker driver with integrated microphone

The present invention relates in general to an electro-acoustical transducer
and more particularly concerns a novel loudspeaker driver that can
advantageously be used in active noise cancelling arrangements, has a compact
structure and is relatively easy and inexpensive to fabricate.

Active noise cancelling systems make use of the fact that acoustic waves,
which have the same amplitude but are reverse in phase cancel out each other.
Typically, active noise cancelling systems are used in conjunction with a closed
compartment that already has some noise blocking capability. The closed
compartment is made in such a way that it surrounds the ears, thereby sealing
the compartment from outside noise. In order to detect unwanted outside noise
that enters the compartment despite of the sealing, a sound pickup, typically a
microphone, is provided. The microphone is placed inside the closed
compartment. For providing the best performance the microphone has to be
placed as close as possible to the location where the sound cancelling effect is

desired to be at a maximum.

Known active noise cancelling systems try to bring together the microphone
and the transducer, which creates the inverse-phase noise, as close as possible
by reducing the size of the driver and the microphone. A reduced-size driver,
however, may have limited capabilities with regard to the maximum sound

pressure level that can be achieved.

Another known approach to bring together the driver and the microphone is
to place the microphone in front of the membrane of the driver. To this end a
support is used that keeps the microphone in place. However, due to the space
required for the microphone the driver has to be moved away from the ear. The
active noise cancelling system thus becomes more bulky and less comfortable to
wear. The microphone support further may have detrimental effects on the audio

performance of the driver, e.g. the audio bandwidth.
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It is, therefore, an object of the invention to provide a new driver concept
which both reduces the size of the complete arrangement and brings together the
driver and the microphone as close as possible, thereby improving the noise

cancelling capability.

The inventive driver/microphone arrangement includes a driver that is
generally known from the prior art. A membrane and a motor are secured in a
support. The motor includes a magnet and a voice coil, which can move freely in
an air gap. The voice coil is connected to the membrane and moves the
membrane in response to electrical signals applied to the voice coil. In the
inventive arrangement, the magnet is provided with a recess that takes up the
microphone. The recess is preferably located in the centre of the magnet. The
membrane has an opening in the vicinity of the microphone. In this way, the
microphone can pick up outside noise. Further, a borehole is provided in the
magnet, which allows for electrical wires from the microphone to be run to the

rear side of the assembly.

Numerous other features, objects and advantages of the invention will
become apparent from the following specification when read in connection with

the accompanying drawing in which:

FIG. 1 shows a driver/microphone arrangement known from the prior art; and

FIG. 2 shows the driver/microphone arrangement according to the invention.

In the drawing, same or similar elements are referenced with the same

reference symbols.

In figure 1 and a driver 1 and a microphone 2 are located underneath each
other. The driver 1 includes a support 3, which supports a membrane 4. A voice
coil 6 is attached to the membrane 4. The driver 1 further includes a motor
assembly 7. The motor assembly 7 includes a magnet 8 and a motor pot 9, which
forms a return circuit for the magnetic flux. The voice coil 6 can move freely in an
air gap 11. Connecting wires 12 are provided, which allow contacting the voice
coil 6 from the rear side of the assembly 1. In order to allow for a free movement
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of the membrane 4 without adverse effects of air compressed in the space
confined by the membrane and the support 2 due to the membrane’s
displacement, a borehole 14 is provided in the magnet 8. The driver/microphone
assembly shown in the figure obviously needs the space for the microphone 2 in
addition to the space required for the driver assembly 1. Further, the microphone
2 is placed at a certain distance from the centre of the driver 1. The driver 1 and
the microphone 2 are arranged inside the compartment mentioned further above,
which is not shown in the figure.

In figure 2 a driver/microphone assembly according to the invention is
shown. The assembly is arranged inside the compartment (not shown) as
discussed with regards to figure 1. The driver 1 is essentially of the same
construction as the driver shown in figure 1. In contrast to the known arrangement
the magnet 8 is provided with a recess that takes up the microphone 2. In order
to allow an acoustic coupling of the microphone 2 with the space inside the
compartment, the membrane 4 has an opening 13 above the microphone 2. In
this way, the driver 1 and the microphone 2 are located close together and are
advantageously arranged on the same acoustical axis. The electrical wires 12 for
connecting the microphone 2 are led through a borehole 14 in the motor towards
the rear side of the assembly. The originally provided borehole 14 shown in figure
1 is now sealed by the microphone 2. However, the opening 13 in the membrane
provides the same effect in the inventive assembly as the borehole 14 in the

driver known from the prior art.

The invention allows for advantageously improving the sound performance
of the microphone/driver arrangement in an active noise cancelling system, in
particular in active noise cancelling headsets. In particular, avoiding holders to fix
the microphone on an axis with the driver improves the frequency bandwidth. On
the other hand, the microphone cannot be covered inadvertently by deformed or
displaced ear cushions. Further, the microphone is placed as close as possible to
the location, in which the noise cancelling effect is wanted to be maximised.
Bringing together the microphone and the driver has the further advantage that
the phase difference between the detected signal of the microphone and the
sound produced by the membrane is minimised. Again further, the overall size of
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the assembly can be significantly reduced, and the production process and

mounting of the assembly is facilitated.



WO 2006/128768 PCT/EP2006/061999

10

15

20

25

30

Claims

Loudspeaker including

- motor means for responding to an input electrical signal by providing
corresponding mechanical displacements;

- supporting means for supporting the motor means;

- membrane means coupled to the motor means for converting mechanical
displacement of the motor means into acoustic energy, wherein the
membrane means have a circular shape, wherein the membrane means are
supported by the supporting means essentially at the outer circumference of
the membrane means, and wherein the membrane means are located on
one side of the motor means;

characterised in that

- the membrane means have an opening essentially in the centre of the
membrane;

- microphone means are placed essentially between the motor means and
the membrane means;

- the microphone means are placed essentially centred to the membrane

means.

The loudspeaker of claim 1, characterised in that the motor means include
a magnet, wherein the magnet has a recess that at least partially

accommodates the microphone means.

The loudspeaker of claim 2, characterised in that the magnet has a
through hole through which connection wires of the microphone means are

guided to provide an accessible connection at the rear side of the magnet.

The loudspeaker of any one of the preceding claims, characterised in that
first and second terminals are secured to the supporting means, wherein the
first and second terminals are provided for connecting the loudspeaker and

the microphone.
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