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Description

TECHNICAL FIELD

[0001] This application relates to the field of wireless
headset technologies, and in particular, to amicrophone-
loudspeaker combined module, a headset, and a term-
inal device.

BACKGROUND

[0002] Development of a TWS (True Wireless Stereo,
truewireless stereo)wirelessBluetooth headset technol-
ogy brings numerous sensors to a TWS headset, result-
ing in increasingly high integration of headset elements
and increasingly deficient space inside the headset.
[0003] To obtain a good uplink call effect and meet a
requirement of picking up an ANC (Active Noise Cancel-
lation, active noise cancellation) feedback signal, a mi-
crophone is usually disposed between a loudspeaker
(also referred to as a horn) and an ear canal. The micro-
phone is configured to pick up a surrounding noise signal
and reversely transmit the noise signal to the loudspea-
ker by using a circuit. The reverse noise signal that is
output by the loudspeaker cancels out a noise signal
directly entering the ear, to reduce the noise.
[0004] FIG. 1 is a schematic diagramof a cross section
of an existing (noise cancellation) headset. The headset
includes a first housing 11’ and a second housing 12’. A
magnetic circuit system 21’ of a loudspeaker 2’ is dis-
posed in the first housing 11’. A membrane 22’ of the
loudspeaker 2’ and the second housing 12’ form a front
cavity 13’ of the loudspeaker 2’. The loudspeaker 2’ and a
microphone 3’ are independently disposed components.
The microphone 3’ is fastened to a PCB (Printed Circuit
Board, printed circuit board) 4’. The PCB 4’ is disposed
outside the second housing 12’. The loudspeaker 2’ and
the PCB 4’ are electrically connected by using an FPC
(Flexible Printed Circuit, flexible printed circuit) (not
shown in the diagram). The front cavity 13’ of the loud-
speaker 2’ is squeezed due to a way of disposing the
microphone 3’, and consequently a cross-sectional area
of an acoustic radiation tube 131’ of the front cavity 13’ is
reduced, thereby affecting a high-frequency response of
the loudspeaker 2’ and deteriorating a high-frequency
sound effect of the headset.
[0005] Therefore, a microphone-loudspeaker com-
bined module, a headset, and a terminal device are in
urgent need to resolve the foregoing problem.
[0006] EP1396983A1describesa structural arrange-
ment for a radio communication terminal incorporating a
loudspeaker and earpiece.
[0007] WO 2011/061483 A2 describes a production of
ambient noise-cancelling earphones.

SUMMARY

[0008] In view of the problem in the background, an

objective of this application is to provide a microphone-
loudspeaker combined module, a headset, and a term-
inal device, to resolveaproblem that a loudspeaker anda
microphone occupy large space.
[0009] The present invention is defined by the subject-
matter of the independent claim 1. Additional features of
the invention are presented in the dependent claims.
[0010] According to a first aspect, a technical solution
of this application provides a microphone-loudspeaker
combo module according to claim 1.
[0011] The microphone and the loudspeaker are dis-
posed integrally. Compared with separate arrangement
of the microphone and the loudspeaker, this integral
arrangement can further improve space utilization of
the microphone and the loudspeaker.
[0012] In a possible design, the microphone and the
loudspeaker form a first integrated body, where the first
integrated body includes:

a first bottom wall, disposed on the PCB;
a first side wall, disposed on the first bottom wall to
form a cavity;
a second side wall, disposed on the first bottomwall,
where the second side wall is located inside the first
side wall, and the second side wall is connected to
the first side wall to form a cavity;
a first membrane, disposed on the first side wall and
the second side wall; and
a second membrane, where one end thereof is dis-
posed on the first side wall and another end is a free
end.

[0013] The microphone rear cavity is formed among
the first bottom wall, the first side wall, the second side
wall, and the first membrane, the loudspeaker rear cavity
is formed among the first bottom wall, the first side wall,
the second side wall, and the second membrane, and
there is a gap between the first membrane and the
second membrane.
[0014] Themicrophone front cavity is formed on a side
of the first membrane opposite to the microphone rear
cavity, and the loudspeaker front cavity is formed on a
side of the second membrane opposite to the loudspea-
ker rear cavity. In this way, noise can be picked up by the
first membrane and a sound can be made by the second
membrane. In addition, because another end of the
second membrane is a free end, vibration amplitude of
the second membrane is greater than that of the first
membrane.
[0015] In a possible design, there is a plurality of first
membranes, and there is a gap between two adjacent
first membranes, thereby facilitating vibration of the first
membrane.
[0016] In a possible design, there is a plurality of sec-
ond membranes, and there is a gap between two adja-
cent second membranes, thereby facilitating vibration of
the second membrane.
[0017] In a possible design, the microphone and the
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loudspeaker form a second integrated body, where the
second integrated body includes:

a second bottom wall, disposed on the PCB;
a third side wall, disposed on the second bottomwall
to form a cavity;
a fourth side wall, disposed on the second bottom
wall to form a cavity, where the fourth side wall is
located inside the third side wall;
a first membrane, disposed on the fourth side wall;
and
a second membrane, with one end disposed on the
third side wall and another end is a free end.

[0018] The microphone rear cavity is formed among
the second bottom wall, the fourth side wall, and the first
membrane, the loudspeaker rear cavity is formed among
the second bottomwall, the third sidewall, the fourth side
wall, and the second membrane, and there is a gap
between the first membrane and the second membrane.
[0019] Themicrophone front cavity is formed on a side
of the first membrane opposite to the microphone rear
cavity, and the loudspeaker front cavity is formed on a
side of the second membrane opposite to the loudspea-
ker rear cavity. In this way, noise can be picked up by the
first membrane and a sound can be made by the second
membrane. In addition, because another end of the
second membrane is a free end, vibration amplitude of
the second membrane is greater than that of the first
membrane.
[0020] In a possible design, there is one first mem-
brane disposed at the center of the second integrated
body. Considering that the microphone of the headset is
mainly configured to pick up external noise, a cross-
sectional area of the first membrane does not need to
be very large, for example, the first membrane may be at
the center of the second integrated body.
[0021] In a possible design, there is a plurality of sec-
ond membranes, and there is a gap between two adja-
cent second membranes, thereby facilitating vibration of
the second membrane.
[0022] In a possible design, the microphone and the
loudspeaker are made by using a MEMS process, there-
by facilitating integration of themicrophone and the loud-
speaker.
[0023] In a possible design, the microphone, the loud-
speaker, and the signal processing unit are fastened to
the PCB by using an SMT process, thereby resolving a
problem of sound effect inconsistency caused by a dif-
ference in manually assembled modules of the entire
machine, and improving product reliability.
[0024] In a possible design, the signal processing unit
includes:

a first signal processing unit, electrically connected
to the microphone and the loudspeaker separately;
and
a second signal processing unit, electrically con-

nected to the first signal processing unit. The first
signal processing unit can match output impedance
of the microphone and achieve a more balanced
effect for call and audio quality. The second signal
processing unit can reversely process an electrical
signal of noise to implement active noise cancella-
tion.

[0025] In a possible design, the first signal processing
unit includes an ASIC chip, and the second signal pro-
cessing unit includes a DSP chip. The ASIC chip is used
to drive the microphone and the loudspeaker, and the
DSP chip is used to reversely process an electrical signal
of noise.
[0026] In a possible design, a first through hole is
disposed on the PCB, a second through hole is disposed
on the loudspeaker, and the first through hole commu-
nicates with the second through hole, to ensure a pres-
sure balance between the loudspeaker rear cavity and
the environment.
[0027] According to a second aspect, a technical solu-
tion of this application provides a headset, including:

a first housing;
a second housing, connected to the first housing;
and
a microphone-loudspeaker combined module, dis-
posed between the first housing and the second
housing, where the microphone-loudspeaker com-
bined module is the microphone-loudspeaker com-
bined module described above.

[0028] A rear cavity of the microphone and the loud-
speaker is formedbetween thefirst housingand thePCB,
and a front cavity of themicrophone and the loudspeaker
is formed between the second housing and the PCB. In
this way, the microphone and the loudspeaker can share
the front cavity, thereby improving space utilization of the
microphone and the loudspeaker.
[0029] In a possible design, the second housing in-
cludes an ear-in part, a sound output hole is disposed in
the ear-in part, the sound output hole communicates with
the front cavity, and a damping net is disposed in the ear-
in part. Ahigh-frequency soundmadeby the loudspeaker
can be filtered out by setting the damping net, thereby
making a bass effect of the headset more remarkable.
[0030] In a possible design, the secondhousing further
includes a first stepped part connected to the ear-in part,
and the loudspeaker and themicrophone are disposed in
an internal cavity of the first stepped part; and
an inner diameter of the first stepped part is greater than
that of the ear-in part, to increase a volume of the front
cavity to a maximum extent.
[0031] In a possible design, the secondhousing further
includes a second stepped part connected to the first
stepped part, and the second stepped part is fastened to
the first housing; and
an inner diameter of the second stepped part is greater
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than that of the first stepped part, a step is disposed in the
second steppedpart, and thePCB is fastened to the step,
toaccommodate themicrophone-loudspeaker combined
module.
[0032] According to a third aspect, a technical solution
of this application provides a terminal device, including
the microphone-loudspeaker combined module de-
scribed above, to reduce space occupied by the micro-
phone and the loudspeaker on the terminal device.
[0033] It can be learned that, in the foregoing aspects,
the microphone front cavity of the microphone commu-
nicates with the loudspeaker front cavity of the loudspea-
ker, so that the microphone and the loudspeaker can
share the front cavity, thereby improving space utilization
of the microphone and the loudspeaker, and resolving a
problem that the loudspeaker and the microphone occu-
py large space.

BRIEF DESCRIPTION OF DRAWINGS

[0034]

FIG. 1 is a schematic diagramof a cross section of an
existing (noise cancellation) headset;

FIG. 2 is a schematic exploded view of a headset
according to an embodiment of this application;

FIG. 3 is a schematic diagram of a cross section of a
headset according to an embodiment of this applica-
tion;

FIG. 4a and FIG. 4b are schematic diagrams of
structures of a microphone-loudspeaker combined
module according to an example not covered by the
claims;

FIG. 5 is a schematic diagram of communication
between a loudspeaker, a microphone, and a signal
processing chip that are shown in FIG. 4a and FIG.
4b;

FIG. 6 is a schematic diagram of a cross section of
the microphone-loudspeaker combined module
shown in FIG. 4a and FIG. 4b;

FIG. 7 is another schematic diagram of a cross
section of the microphone-loudspeaker combined
module 10 shown in FIG. 4a and FIG. 4b;

FIG. 8 is a schematic diagram of a structure for
matching between a microphone and a PCB;

FIG. 9 is a schematic diagram of a structure for
matching between a loudspeaker and a PCB;

FIG. 10 is another schematic diagram of a structure
for matching between a loudspeaker and a PCB;

FIG. 11 is a top view of a second membrane of the
loudspeaker shown in FIG. 10;

FIG. 12a and FIG. 12b are schematic diagrams of
structures of a microphone-loudspeaker combined
module according to Embodiment 1 of this applica-
tion;

FIG. 13a and FIG. 13b are schematic diagrams of
structures when a loudspeaker and a microphone
are integrated into a first integrated body;

FIG. 14a is a schematic diagramof a partial structure
of the microphone shown in FIG. 13a;

FIG. 14b is a schematic diagramof a partial structure
of the loudspeaker shown in FIG. 13a;

FIG. 15 is a schematic diagram of structures of a first
membrane and a second membrane shown in FIG.
13a;

FIG. 16 is a schematic diagram of a structure when a
loudspeaker and a microphone are integrated into a
second integrated body;

FIG. 17 is a schematic diagramof a cross section of a
second integrated body;

FIG. 18 is a schematic diagram of another cross
section of a second integrated body;

FIG. 19 is a schematic diagram of a cross section of
the microphone-loudspeaker combined module
shown in FIG. 12a and FIG. 12b;

FIG. 20 is another schematic diagram of a cross
section of the microphone-loudspeaker combined
module shown in FIG. 12a and FIG. 12b;

FIG. 21a and FIG. 21b are schematic diagrams of
structures of a microphone-loudspeaker combined
module according to Embodiment 2 of this applica-
tion;

FIG. 22 is a schematic diagram of a cross section of
the microphone-loudspeaker combined module 10
shown in FIG. 21a and FIG. 21b;

FIG. 23 is another schematic diagram of a cross
section of the microphone-loudspeaker combined
module 10 shown in FIG. 21a and FIG. 21b; and

FIG. 24 is a schematic exploded view of a micro-
phone-loudspeaker combined module 10 according
to another example not covered by the claims.
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Reference numerals:

[0035]

11’-first housing;
12’-second housing;
13’-front cavity;
131’‑ acoustic radiation tube;

2’-loudspeaker;

21’-magnetic circuit system;
22’‑ membrane;

3’-microphone;
4’-PCB;

10‑ microphone-loudspeaker combined mod-
ule;
11-first housing;
12-second housing;

121-ear-in part;
122-first stepped part;
123-second stepped part;
123a-step;
124-damping net;

13-sound output hole;
14-rear cavity;
15-front cavity;
16-sound outlet;

2-loudspeaker;

20-driving system;
21-second membrane;
211-gap;
22-second substrate;

221-bottom wall;
222-side wall;
223-second through hole;

23-loudspeaker rear cavity;
24-loudspeaker front cavity;
25-membrane;

201-first bottom wall;
202-first side wall;
203-second side wall;
204-gap;
205-second bottom wall;
206-third side wall;
207-fourth side wall;
20a‑ first sector structure;
20b-second sector structure;
20c-third sector structure;

20d-fourth sector structure;
20e-fifth sector structure;
20f-sixth sector structure;

3-microphone;

31-housing;
311-sound port;
32-first membrane;
33-first substrate;
34-microphone front cavity;
35-microphone rear cavity;

4-PCB;

40-cover;
40a-third through hole;
41-first signal processing chip;
42-second signal processing chip;
43-first through hole;

441-first side;
442-second side;
401-first PCB;
402-second PCB;
403-third PCB.

[0036] The accompanying drawings herein are incor-
porated into the specification and form a part of the
specification, show embodiments conforming to this ap-
plication, and are used together with the specification to
explain a principle of this application.

DESCRIPTION OF EMBODIMENTS

[0037] To better understand the technical solutions of
this application, the following describes embodiments of
this application in detail with reference to the accompa-
nying drawings.
[0038] The terms used in embodiments of this applica-
tion are merely for the purpose of illustrating specific
embodiments, and are not intended to limit this applica-
tion. The terms "a", "the" and "this" of singular forms used
in the embodiments and the appended claims of this
application are also intended to include plural forms,
unless otherwise specified in the context clearly.
[0039] It should be understood that the term "and/or" in
this specification describes only an association relation-
ship for describing associated objects and represents
that three relationshipsmay exist. For example, A and/or
Bmay represent the following three cases: Only A exists,
both A and B exist, and only B exists. In addition, the
character "/" in this specification generally indicates an
"or" relationship between the associated objects.
[0040] It should be noted that, position words such as
"above", "below", "left", and "right" described in embodi-
ments of this application are described from angles
shown in the accompanying drawings, and should not
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be construed as a limitation on embodiments of this
application. Moreover, in the context, it also should be
understood that, when it ismentioned that one element is
connected "above" or "below" another element, it cannot
only bedirectly connected "above" or "below" theanother
element, but also be indirectly connected "above" or
"below" the another element by using an intermediate
element.
[0041] In a related technology, some terminal devices
have functionsofpickingupasoundandmakingasound,
in other words, have acoustic components such as a
microphone anda loudspeaker. However, these acoustic
componentsare independently disposedcomponentson
the terminal device, and occupy large internal space of
the terminal device.
[0042] To resolve the foregoing technical problem, an
embodiment of this application provides a terminal de-
vice. A microphone-loudspeaker combined module is
disposed on the terminal device. The microphone-loud-
speaker combined module can integrate a microphone
and a loudspeaker on a PCB, to reduce space occupied
by the microphone and the loudspeaker. The terminal
device may be, for example, a head-mounted device
(specifically AR glasses or VR glasses); or may be, for
example, a portable device (specifically a headset, a
mobile phone, or a wristband); or may be certainly an-
other product having a sound pickup function and a
sound making function, and enumeration is not per-
formed herein.
[0043] For example, the terminal device may be a
headset. In an implementation solution, the headset
may be a TWS (True Wireless Stereo, true wireless
stereo) wireless Bluetooth headset.
[0044] FIG. 2 is a schematic exploded view of a head-
set according to an embodiment of this application. The
headset includes a first housing 11 and a second housing
12. Space for accommodating a microphone-loudspea-
ker combined module 10 is formed between the first
housing 11 and the second housing 12. The micro-
phone-loudspeaker combined module 10 includes a
loudspeaker 2, a microphone 3, and a PCB 4. The
loudspeaker 2 and the microphone 3 are fastened to
thePCB4.Asignal processing unit configured toprocess
an electrical signal, for example, a signal processing
chip, may be further disposed on the PCB 4. The loud-
speaker 2 and the microphone 3 are electrically con-
nected to the signal processing unit by using the PCB
4 separately. In an implementation, the signal processing
unit may include a first signal processing unit and a
second signal processing unit. For example, the first
signal processing unit is a first signal processing chip
41, and the second signal processing unit is a second
signal processing chip 42. The loudspeaker 2 and the
microphone 3 are electrically connected to the first signal
processing chip 41 by using the PCB 4 separately, and
the first signal processing chip 41 is electrically con-
nected to the second signal processing chip 42 by using
the PCB 4. The first signal processing unit can match

output impedance of the microphone 3 and achieve a
more balanced effect for call and audio quality. The
second signal processing unit can reversely process
an electrical signal of noise to implement active noise
cancellation. For a detailed working process, refer to the
following description.
[0045] In some implementations, the loudspeaker 2,
themicrophone 3, the first signal processing chip 41, and
the second signal processing chip 42 are all welded on
thePCB4, for example, by using anSMT (SurfaceMount
Technology, surface mount technology).
[0046] In some implementations, the first signal pro-
cessing chip 41 includes but is not limited to an ASIC
(Application-Specific Integrated Circuit, application-spe-
cific integrated circuit) chip, and may further include, for
example, an FPGA (Field Programmable Gate Array,
field programmable gate array) chip or a DSP (Digital
Signal Processor, digital signal processor) chip.
[0047] In some implementations, the second signal
processing chip 42 includes but is not limited to a DSP
chip, and may further include, for example, an FPGA
chip, or a BT SOC (Bluetooth System on Chip, Bluetooth
systemonchip, inotherwords,Bluetooth chip) integrated
with a DSP chip (or an FPGA chip).
[0048] It should be noted that, by using an example in
which thefirst signal processingchip41 includesanASIC
chip, the first signal processing chip 41 may include one
ASIC chip. The ASIC chip can match output impedance
of the microphone 3 and achieve a more balanced effect
for call and audio quality. It may be understood that the
first signal processing chip 41 may alternatively include
two ASIC chips. The front ASIC chip can match output
impedance of the microphone 3, and the back ASIC chip
can achieve a more balanced effect for call and audio
quality.
[0049] FIG. 3 is a schematic diagramof a cross section
of a headset according to an embodiment of this applica-
tion.A rear cavity14ofa loudspeaker2andamicrophone
3 is formed between a first housing 11 and aPCB4, and a
front cavity 15 of the loudspeaker 2 and themicrophone 3
is formedbetweenasecondhousing12and thePCB4. In
other words, the PCB 4 divides space accommodating a
microphone-loudspeaker combined module 10 into the
rear cavity 14 and the front cavity 15. The loudspeaker 2
and themicrophone3 share the front cavity 15 to improve
space utilization of the loudspeaker 2 and the micro-
phone 3. In addition, because the loudspeaker 2 is dis-
posed in the front cavity 15, the front cavity 15 is not
squeezed, and a cross-sectional area of a acoustic ra-
diation tube is not reduced. Therefore, not only internal
space of the headset is saved, but also a high-frequency
sound effect of the loudspeaker 2 can be ensured.
[0050] In some implementations, the second housing
12 includes an ear-in part 121 for inserting into a human
ear canal, a sound output hole 13 is disposed in theear-in
part 121, and a soundmade by the loudspeaker 2 can be
transmitted toahumanear through the front cavity 15and
the sound output hole 13. Because a soft rubber sleeve
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(not shown in the diagram) is disposed outside the ear-in
part 121, there may be a gap between the soft rubber
sleeve and the human ear due to insufficient sealing
property. External noisemay enter the sound output hole
13 from the outside through the gap, then enter the front
cavity 15, and then be picked up by the microphone 3.
Alternatively, external noise may be picked up by the
microphone 3 through the sound output hole 13 and the
front cavity 15. The microphone 3 processes a sound
signal, for example, may convert the sound signal into an
electrical signal, and transfers the electrical signal to a
first signal processing chip 41 for processing. An audio
electrical signal generated after processing by the first
signal processing chip 41 is transferred to a second
signal processing chip 42 for reverse processing. The
loudspeaker 2 converts anelectrical signal obtainedafter
the reverse processing into a sound signal for sending, to
implement active noise cancellation. In an implementa-
tion, theelectrical signal is transferred through thePCB4.
[0051] In some implementations, the second housing
12 further includes a first stepped part 122 connected to
the ear-in part 121, and the loudspeaker 2 and the
microphone 3 are disposed in an internal cavity of the
first stepped part 122. The first stepped part 122 is
located at a part in which the headset is not inserted into
or just inserted in the ear canal. An inner diameter of the
first stepped part 122 is greater than that of the ear-in part
121, and the front cavity 15 includes the internal cavity of
the first stepped part 122. In this way, by disposing the
first stepped part 122, a volume of the front cavity 15 can
be increased to a maximum extent.
[0052] In some implementations, a damping net 124 is
disposed in the front cavity 15. For example, the damping
net 124may be fastened to an inner wall of the ear-in part
121 in a bonding manner. By disposing the damping net
124, a high-frequency soundmade by the loudspeaker 2
canbefilteredout, therebymakinga lowbasseffect of the
headset more remarkable. In an implementation, the
damping net 124 may be made of an electromagnetic
shielding material, for example, conductive rubber or
conductive foam, to improve an electromagnetic shield-
ing capability of the microphone 3. In an implementation,
the damping net 124 is closer to a side of the human ear
canal, so that dust can be prevented from entering a side
wall of the sound output hole 13 and staining the sound
output hole 13 to a maximum extent.
[0053] In some implementations, the second housing
12 further includes a second stepped part 123 connected
to the first stepped part 122, and the second stepped part
123 is fastened to the first housing 11. In an implementa-
tion, a step 123a is disposed in the second stepped part
123, and the PCB 4 is fastened to the step 123a, for
example, through welding or bonding. An inner diameter
of the second stepped part 123 is greater than that of the
first stepped part 122, to accommodate the microphone-
loudspeaker combined module 10.
[0054] The following describes a specific structure and
a design manner of the microphone-loudspeaker com-

bined module 10.
[0055] FIG. 4a and FIG. 4b are schematic diagrams of
structures of a microphone-loudspeaker combinedmod-
ule according to an example not covered by the claims.
FIG. 4a is a schematic diagram of a structure of a micro-
phone-loudspeaker combined module 10 from a first
perspective.FIG.4b isaschematicdiagramofastructure
of a microphone-loudspeaker combined module 10 from
a second perspective. The microphone-loudspeaker
combined module includes a loudspeaker 2, a micro-
phone 3, and a PCB 4. The loudspeaker 2 and the
microphone 3 are fastened to the PCB 4 separately. A
signal processing unit for processing an electrical signal,
for example, a signal processing chip, is disposed on the
PCB 4. The loudspeaker 2 and the microphone 3 are
electrically connected to the signal processing chip by
using the PCB 4 separately. In an implementation, the
signal processing unit may include a first signal proces-
sing unit and a second signal processing unit, for exam-
ple, a first signal processing chip 41 and a second signal
processing chip 42. The loudspeaker 2 and the micro-
phone 3 are electrically connected to the first signal
processing chip 41 by using the PCB 4 separately, and
the first signal processing chip 41 is electrically con-
nected to the second signal processing chip 42 by using
thePCB4.Afirst throughhole 43 communicatingwith the
loudspeaker 2 is further disposedon thePCB4, to ensure
a pressure balance between a loudspeaker rear cavity
and the environment (for a specific process, refer to the
description in FIG. 9).
[0056] In some examples, both the loudspeaker 2 and
the microphone 3 are made by using a MEMS (Micro-
Electro-Mechanical System, micro-electro-mechanical
system) process. The loudspeaker 2and themicrophone
3 made by using the MEMS process have advantages
such as a small size, light weight, low power consump-
tion, high reliability, high sensitivity, and easy integration,
thereby facilitating integration of the loudspeaker 2 and
the microphone 3.
[0057] FIG. 5 is a schematic diagram of communica-
tion between the loudspeaker 2, the microphone 3, and
the signal processing chip that are shown in FIG. 4a and
FIG. 4b. Specifically, amicrophone drivingmodule 411, a
signal processingmodule 412, and a loudspeaker driving
module 413 are integrated in the first signal processing
chip 41. The microphone driving module 411 is electri-
cally connected to the microphone 3, and configured to
receive an electrical signal sent by the microphone 3
(because the microphone 3 may be piezoelectric, noise
may be converted into an electrical signal by the micro-
phone 3). The microphone driving module 411 is elec-
trically connected to the signal processing module 412,
and the signal processing module 412 can process the
electrical signal sent by the microphone driving module
411 (including, for example, matching output impedance
of the microphone 3). The signal processing module 412
is electrically connected to the second signal processing
chip 42, and the second signal processing chip 42 re-
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versely processes the electrical signal sent by the signal
processingmodule 412. The loudspeaker drivingmodule
413 is electrically connected to the second signal proces-
sing chip 42 and the loudspeaker 2 separately. The
loudspeaker drivingmodule 413 is configured to transmit
the electrical signal sent by the second signal processing
chip 42 to the loudspeaker 2. The loudspeaker 2 is
configured to convert the electrical signal sent by the
loudspeaker driving module 413 into a sound signal for
sending, to implement active noise cancellation.
[0058] FIG. 6 is a schematic diagramof a cross section
of the microphone-loudspeaker combined module 10
shown in FIG. 4a and FIG. 4b. In this implementation,
the loudspeaker 2 and the microphone 3 may be located
on a second side of the PCB 4, and the first signal
processing chip 41 and the second signal processing
chip 42 may be located on a first side of the PCB 4.
[0059] FIG. 7 is another schematic diagram of a cross
section of the microphone-loudspeaker combined mod-
ule 10 shown in FIG. 4a and FIG. 4b. In this implementa-
tion, the loudspeaker 2, the microphone 3, and the first
signal processing chip 41 may be located on a second
side of the PCB 4, and the second signal processing chip
42 may be located on a first side of the PCB 4.
[0060] In this implementation, the microphone 3 and
the loudspeaker 2aredisposedseparately, to be specific,
are independently and differently disposed perpendicu-
larly to a sound output direction, to improve space utiliza-
tion of the microphone 3 and the loudspeaker 2.
[0061] It should be noted that, provided that the first
signal processing chip 41 is electrically connected to the
loudspeaker 2 and themicrophone 3 separately, whether
the first signal processing chip 41 is located on a same
side or on an opposite side of the loudspeaker 2 and the
microphone 3 is not specifically limited in this application.
In an implementation, an electrical signal and/or trans-
mission of anelectrical signalmay be completed byusing
the PCB 4.
[0062] The following separately describes specific
structures of the loudspeaker 2 and the microphone 3
shown in FIG. 6 or FIG. 7.
[0063] FIG. 8 is a schematic diagram of a structure for
matching between the microphone 3 and the PCB. The
microphone 3 includes a housing 31, a first membrane
32, and a first substrate 33 for supporting the first mem-
brane 32. The housing 31 and the first substrate 33 are
fastened to a first PCB 401. For example, the housing 31
is fastened to the first substrate 33, and the first substrate
33 is fastened to the first PCB 401. For another example,
the housing 31 is fastened to the first PCB 401, and the
first substrate 33 is fastened to the first PCB 401, for
example, bywelding. Then, themicrophone 3 is fastened
to the PCB 4 by using the first PCB 401, for example, by
soldering. In an implementation, the first membrane 32
and the first substrate 33 may be integrally etched with a
monocrystallineorpolycrystallinesiliconmaterial. Thena
piezoelectricmaterial (for example, a ceramicmaterial) is
sprayed on the etched first membrane 32, or a piezo-

electric ceramic sheet is covered on the etched first
membrane 32, to produce a piezoelectric microphone.
[0064] A microphone front cavity 34 is formed among
the housing 31, the first membrane 32, the first substrate
33, and the first PCB 401, and a microphone rear cavity
35 is formed among the first membrane 32, the first
substrate 33, and the first PCB 401. A sound port 311
communicating with the microphone front cavity 34 is
disposed on the housing 31. A sound is transferred to the
firstmembrane32of themicrophone3 through the sound
port 311, so that the first membrane 32 is bent with a
change in pressure.
[0065] In this implementation, the first membrane 32
and the first substrate 33may bemade of amonocrystal-
line or polycrystalline silicon material. Then a piezoelec-
tric material (for example, a ceramic material) is sprayed
on the first membrane 32, or a piezoelectric ceramic
sheet is covered on the etched first membrane 32.When
the first membrane 32 is bent, the first membrane 32
generates an electrical signal. The first signal processing
chip 41 electrically connected to the microphone 3 may
process suchelectrical signals. In an implementation, the
electrical signal is transferred by using the first substrate
33, the first PCB 401, and the PCB 4. This way is simpler
and more convenient, without using a wire connection or
providing a channel for a wire to pass on the housing 31.
[0066] In addition, alternatively, the first signal proces-
sing chip 41 and the microphone 3 may be electronically
connected by using a wire.
[0067] In this implementation, the housing 31 is dis-
posed in an approximately quadrangular prism shape
with a rectangular top. The housing 31 may be made of
metal (choices of metal materials may include stainless
steel, aluminum, aluminum alloy, copper, copper alloy,
iron, iron alloy, and the like), plastics (choices of plastics
may include hard plastics such as ABS, POM, PS,
PMMA, PC, PET, PBT, and PPO) and other alloy materi-
als. In this way, arrangement stability of the housing 31
can be improved, thereby effectively improving practic-
ability, reliability, and durability of the housing 31. In an
implementation, the housing 31 may be made of a metal
material, so that an electromagnetic shielding effect of
themicrophone 3 ismore remarkable, thereby improving
an electromagnetic anti-interference capability of the
microphone 3.
[0068] In this implementation, external noiseenters the
headset from the sound output hole 13 (refer to FIG. 3),
and is picked up by themicrophone 3. Themicrophone 3
converts the picked-up noise signal into an electrical
signal. The electrical signal is processed by the first
signal processing chip 41 and then sent to the second
signal processing chip 42. The second signal processing
chip 42 reversely processes the noise electrical signal,
and then transmits the noise electrical signal to the
loudspeaker 2 by using the first signal processing chip
41. The loudspeaker 2 outputs a sound signal opposite to
the noise according to the reverse noise electrical signal
transmitted from the first signal processing chip 41. The
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sound signal opposite to the noise cancels out the noise
directly entering the ear, thus providing a good noise
cancellation effect.
[0069] FIG. 9 is a schematic diagram of a structure for
matching between the loudspeaker 2 and thePCB4. The
loudspeaker 2 includes a second membrane 21 and a
second substrate 22 for supporting the second mem-
brane 21, and the second substrate 22 is fastened to
the PCB 4, for example, by welding. The second sub-
strate22 includesabottomwall 221andasidewall 222.A
loudspeaker rear cavity 23 is formed among the second
membrane 21, the bottomwall 221, and the sidewall 222
(or between the second membrane 21 and the second
substrate 22). A loudspeaker front cavity 24 is formed on
a side of the second membrane 21 opposite to the
loudspeaker rear cavity 23. The loudspeaker front cavity
24 communicates with the microphone front cavity 34
(refer to FIG. 8), so that the microphone 3 and the
loudspeaker 2 can share the front cavity, thereby improv-
ing space utilization of the microphone 3 and the loud-
speaker 2, and resolving a problem that the loudspeaker
and the microphone occupy a large space.
[0070] In an implementation, the secondmembrane21
and the second substrate 22may be integrally etched by
using a monocrystalline or polycrystalline silicon materi-
al. Then a piezoelectric material (for example, a ceramic
material) is sprayed on the etched secondmembrane 21,
or a piezoelectric ceramic sheet is covered on the etched
first membrane 32. Therefore, the first signal processing
chip 41 electrically connected to the loudspeaker 2 can
excite the second membrane 21, so that the second
membrane 21 vibrates relative to the second substrate
22 tomakeasound.Tobespecific, the loudspeaker 2 can
first convert an electrical signal into a mechanical defor-
mation, and then convert the mechanical deformation
into a sound signal, to make a sound.
[0071] In this implementation, to ensure a pressure
balance between the loudspeaker rear cavity 23 and
the environment when the second membrane 21 vi-
brates, one or more second through holes 223 commu-
nicating with the first through hole 43 are disposed on the
bottom wall 221. The first through hole 43 extends
through a first side 441 and a second side 442 of the
PCB 4. For the pressure balance, when the second
membrane 21 lowers, air may flow from the loudspeaker
rear cavity 23, through the second through hole 223 and
the first throughhole 43, to the outside of the first side 441
of the PCB 4 (because the first side 441 of the PCB 4
communicateswith theenvironment). Similarly,when the
secondmembrane 21 rises, airmay flow from the outside
of the first side 441 of the PCB4, through the first through
hole 43 and the second through hole 223, into the loud-
speaker rear cavity 23.
[0072] FIG. 10 is another schematic diagram of a
structure for matching between a loudspeaker 2 and a
PCB 4, and FIG. 11 is a top view of a second membrane
21 of the loudspeaker 2 shown in FIG. 10. The loudspea-
ker 2differs from the loudspeaker2shown inFIG.9 in that

one end of the second membrane 21 is fastened to the
side wall 222 and another end is a free end (a cantilever
structure).
[0073] As shown in FIG. 11, in this implementation, a
gap 211 is provided between two adjacent second mem-
branes 21, to facilitate vibration of each second mem-
brane 21. The loudspeaker 2 is configured to make a
sound, and themicrophone 3 ismainly configured to pick
up external noise. Therefore, vibration amplitude of the
secondmembrane 21maybe greater than that of the first
membrane 32. In an implementation, bending amplitude
of the secondmembrane 21 using the structure shown in
FIG. 10 and FIG. 11 is greater than that of the second
membrane 21 using the structure shown in FIG. 9, so that
the second membrane 21 makes a larger range of
sounds.
[0074] Refer again to FIG. 11. In a circular region, to
ensure consistency of vibration amplitude of each sec-
ond membrane 21, in an implementation, the second
membranes 21 are sector structures with a same
cross-sectional area, and theremay be six secondmem-
branes 21, to fill the circular region to a greater extent.
Certainly, the circular regionmay be in another shape, for
example, a rectangle. To match the rectangular region,
the second membrane 21 may be a triangular structure,
and there may be four second membranes 21, to fill the
rectangular region to a greater extent.
[0075] Refer again toFIG. 6 toFIG. 10. In this example,
the microphone 3 is fastened to the PCB 4 by using the
first PCB 401, specifically, in an SMT patch manner.
Similarly, the first signal processing chip 41 and the
loudspeaker 2 may also be fastened to the PCB 4 in
an SMT patch manner, thereby resolving a problem of
sound effect inconsistency caused by a difference in
manually assembled modules of the entire machine,
and improving product reliability.
[0076] It should be noted that, because the second
membrane 21 of the loudspeaker 2 is made of a mono-
crystalline or polycrystalline siliconmaterial (using a high
temperature resistance property of the silicon material),
the loudspeaker 2 can also be fastened in an SMT patch
manner. However, in the related technology, the loud-
speaker is fastened to the PCB in a common welding or
bonding manner because a membrane of a microphone
in the related technology is made of a material, for ex-
ample, PET, PEN, or PEI. The material is not high tem-
perature resistant, and therefore, an SMT patch process
may not be used.
[0077] Moreover, both the first membrane 32 and the
second membrane 21 are made of a piezoelectric ma-
terial (for example, a ceramic material), thereby improv-
ing waterproof and dustproof capabilities of the headset.
In addition, compared with a moving coil-driven loud-
speaker and a microphone, the loudspeaker 2 and the
microphone 3 provided in this example can pick up a
sound and make a sound separately by using a char-
acteristic of the piezoelectricmaterial, without generating
a coupling noise between the loudspeaker 2 and the
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microphone 3, thereby resolving a problem of electrical
signal interference generated by a close-range combina-
tion of the conventional moving coil loudspeaker and the
microphone.
[0078] FIG. 12a and FIG. 12b are schematic diagrams
of structures of a microphone-loudspeaker combined
module10according toEmbodiment 1of this application.
FIG. 12a is a schematic diagram of a structure of the
microphone-loudspeaker combined module 10 from a
first perspective. FIG. 12b is a schematic diagram of a
structure of the microphone-loudspeaker combined
module 10 from a second perspective. A difference be-
tween the microphone-loudspeaker combined modules
10 shown in this embodiment and inEmbodiment 1 lies in
that the loudspeaker 2 and the microphone 3 are inte-
grated into one component (referred to as "a first inte-
grated body").
[0079] FIG. 13a and FIG. 13b are schematic diagrams
of structures when the loudspeaker 2 and the micro-
phone 3 are integrated into the first integrated body.
FIG. 13a is a schematic diagram of a structure of the
first integrated body froma first perspective. FIG. 13b is a
schematic diagram of a structure of the first integrated
body from a second perspective. The first integrated
body includes a first bottom wall 201, a first side wall
202 and a second side wall 203 (refer to FIG. 14a)
separately connected to the first bottom wall 201, a first
membrane32, anda secondmembrane21. The first side
wall 202 is disposed on the first bottomwall 201 to form a
cavity. The second side wall 203 is disposed on the first
bottom wall 201. The second side wall 203 is located
inside the first side wall 202. The second side wall 203 is
connected to the first side wall 202 to form a cavity. In an
implementation, there may be one or more first mem-
branes 32 and there may be one or more second mem-
branes 21. The quantity of the first membrane 32 and the
second membrane 21 shown in FIG. 13a is merely an
example. It may be understood that the first integrated
body has at least one first membrane 32 and at least one
second membrane 21. In this implementation, there is a
gap 204 between two adjacent membranes (the first
membrane 32 and the second membrane 21, the first
membrane 32 and the first membrane 32, or the second
membrane 21 and the second membrane 21).
[0080] FIG. 14a is a schematic diagram of a partial
structure of the microphone 3 in FIG. 13a. FIG. 14b is a
schematic diagram of a partial structure of the loudspea-
ker 2 in FIG. 13a. In this implementation, the first sidewall
202 is disposed outside the second side wall 203 and is
connected to the second side wall 203. The first mem-
brane 32 is fastened to the first side wall 202 and the
second side wall 203. One end of the second membrane
21 is fastened to the first side wall 202 and another end is
a free end (a cantilever structure).
[0081] In this implementation, amicrophone rear cavity
is formed among the first bottom wall 201, the first side
wall 202, the second side wall 203, and the first mem-
brane 32, and a microphone front cavity is formed on a

side of the firstmembrane 32 opposite to themicrophone
rear cavity. A loudspeaker rear cavity is formed among
thefirst bottomwall 201, thefirst sidewall 202, thesecond
side wall 203, and the second membrane 21, and a
loudspeaker front cavity is formedona side of the second
membrane 21 opposite to the loudspeaker rear cavity.
Becausevibrationamplitudeof the secondmembrane21
may be greater than that of the first membrane 32, a
pressure change caused by vibration of the second
membrane 21 is also remarkable. To ensure a pressure
balance between the loudspeaker rear cavity and the
environment when the secondmembrane 21 vibrates, in
an implementation, a second through hole 223 commu-
nicating with the first through hole 43 (refer to FIG. 9 and
FIG. 10) is disposed on the first bottom wall 201.
[0082] In this implementation, the first bottom wall 201
and the first side wall 202 and the second side wall 203
that are separately connected to the first bottomwall 201
may be made of a monocrystalline or polycrystalline
siliconmaterial, to transfer an electrical signal generated
by the first membrane 32 to the PCB 4, or transfer an
electrical signal received from the PCB 4 to the second
membrane 21.
[0083] In this implementation, the first bottom wall 201
may be a circular structure (refer to FIG. 13b), the first
side wall 202 may be a cylindrical cavity (refer to FIG.
13a), and the second side wall 203 may be a folded-line
structure. The second sidewall 203 and the first side wall
202 form a sector cavity (refer to FIG. 14a). The first
membrane 32 formed on the first side wall 202 and the
second side wall 203 may be a sector structure (refer to
FIG. 13a and FIG. 14a). The second membrane 21
formedon the first sidewall 202maybea sector structure
(refer toFIG.13aandFIG. 14b).A total quantity of thefirst
membrane 32 and the secondmembrane 21may be six,
to evenly divide the circle into six sector structures. Itmay
be understood that the first bottom wall 201 may be
alternatively a square structure or a structure of another
shape. Specific shapes of the first side wall 202, the
second side wall 203, the first membrane 32, and the
secondmembrane 21may be correspondingly designed
according to the specific shape of the first bottom wall
201. This is not specifically limited in this application.
[0084] FIG. 15 is a schematic diagram of a structure of
the first membrane 32 and the second membrane 21
shown in FIG. 13a. When the first bottom wall 201 is a
circular structure and a total quantity of the first mem-
brane 32 and the second membrane 21 is six (six sector
structures), the six sector structures are definedas: a first
sector structure 20a, a second sector structure 20b, a
third sector structure 20c, a fourth sector structure 20d, a
fifth sector structure 20e, and a sixth sector structure 20f.
The combination of forming the first membrane 32 and
the second membrane 21 may be as follows: The first
sector structure 20a is the first membrane 32, and the
remaining sector structures are the second membrane
21. The first sector structure 20a and the fourth sector
structure 20d are the first membrane 32, and the remain-
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ing sector structures are the second membrane 21. The
first sector structure 20a, the third sector structure 20c,
and the fifth sector structure 20e are the first membrane
32, and the remaining sector structures are the second
membrane 21. The first sector structure 20a and the
second sector structure 20b are the first membrane 32,
and the remaining sector structures are the second
membrane 21. Certainly, other combination forms are
also included, and are not exhaustively described in this
application, provided that one or more of the sector
structures are the first membrane 32 and the remaining
sector structures are the second membrane 21.
[0085] In this implementation, the microphone 3 and
the loudspeaker 2 are disposed integrally. Compared
with separate arrangement of the microphone 3 and
the loudspeaker 2, this integral arrangement can further
improve space utilization of the microphone 3 and the
loudspeaker 2.
[0086] FIG. 16 is a schematic diagram of a structure
when the loudspeaker 2 and the microphone 3 are in-
tegrated into a second integrated body. FIG. 17 is a
schematic diagram of a cross section of the second
integrated body. FIG. 18 is a schematic diagram of an-
other cross section of the second integrated body. Refer
to FIG. 16 to FIG. 18. The second integrated body in-
cludesasecondbottomwall 205, a third sidewall 206and
a fourth sidewall 207 that are separately connected to the
second bottom wall 205, a first membrane 32, and a
secondmembrane21.The third sidewall 206 is disposed
on the secondbottomwall 205 to formacavity. The fourth
side wall 207 is disposed on the second bottom wall 205
to form a cavity. The fourth side wall 207 is located inside
the third sidewall 206. One end of the secondmembrane
21 is fastened to the third sidewall 206andanother end is
a free end (a cantilever structure). The firstmembrane 32
is fastened to the fourth side wall 207. In an implementa-
tion, there is one first membrane 32 and six second
membranes 21. The six second membranes 21 are
evenly distributed on the periphery of the first membrane
32. In this implementation, gaps 204 are provided be-
tween twoadjacent secondmembranes21, andbetween
the first membrane 32 and the second membrane 21.
[0087] In this implementation, the second bottom wall
205 may be a circular structure, the third side wall 206
may be a cylindrical cavity, and the fourth side wall 207
may be a polyhedral (for example, hexahedral) cavity.
The firstmembrane 32 formed on the fourth sidewall 207
may be a polygonal (for example, hexagonal) structure,
and the second membrane 21 formed on the third side
wall 206 may be a trapecio-circular-like (for example, an
edge of a trapecio circular close to the first membrane 32
is changed fromacurve toastraight line) structure.There
may be one first membrane 32 and six second mem-
branes 21, to divide the circle into a hexagonal structure
and six trapecio-circular-like structures evenly distribu-
ted around the hexagonal structure.
[0088] In an implementation, the second bottom wall
205 may be a circular structure, the third side wall 206

may be a cylindrical cavity, the fourth side wall 207 may
be a cylindrical cavity, the first membrane 32 formed on
the fourth side wall 207 may be a circular structure, and
the second membrane 21 formed on the third side wall
206 may be a trapecio circular structure. There may be
one first membrane 32 and six secondmembranes 21, to
divide the circle into a circular structure and six trapecio
circular structures evenly distributed around the circular
structure. It may be understood that the second bottom
wall 205 may be alternatively a square structure or a
structure of another shape. Specific shapes of the third
sidewall 206, the fourth sidewall 207, the firstmembrane
32, and the second membrane 21 may be correspond-
ingly designed according to the specific shape of the
second bottom wall 205. This is not specifically limited
in this application.
[0089] In this implementation, amicrophone rear cavity
is formed among the second bottom wall 205, the fourth
side wall 207, and the first membrane 32, and a micro-
phone front cavity is formed on a side of the first mem-
brane 32 opposite to the microphone rear cavity. A loud-
speaker rear cavity is formed among the second bottom
wall 205, the third side wall 206, the fourth side wall 207,
and the second membrane 21, and a loudspeaker front
cavity is formed on a side of the second membrane 21
opposite to the loudspeaker rear cavity.
[0090] In this implementation, the first membrane 32 is
disposed at the center of the second integrated body.
Because the microphone 3 of the headset is mainly
configured to pick up external noise and the main pur-
pose of the headset is to enable the loudspeaker 2 to
make a sound, a cross-sectional area of the second
membrane 21 of the loudspeaker 2 needs to be greater
than that of the first membrane 32 of the microphone 3.
[0091] It may be understood that, provided that the
cross-sectional area of the second membrane 21 is
greater than that of thefirstmembrane32, specificdesign
shapes and fastening manners of the first membrane 32
and the secondmembrane 21 are not specifically limited.
[0092] In this implementation, the microphone 3 and
the loudspeaker 2 are disposed integrally. Compared
with separate arrangement of the microphone 3 and
the loudspeaker 2, this integral arrangement can further
improve space utilization of the microphone 3 and the
loudspeaker 2.
[0093] FIG. 19 is a schematic diagram of a cross sec-
tion of the microphone-loudspeaker combined module
10 shown in FIG. 12a and FIG. 12b. For example, the
loudspeaker 2 and the microphone 3 in FIG. 19 are
shown as the second integrated body shown in FIG.
16. In this implementation, the second integrated body
is disposed on a second side 442 of the PCB4, and a first
signal processing chip 41 and a second signal proces-
sing chip 42 are disposed on a first side 441 of thePCB4.
In some implementation solutions, the first signal proces-
sing chip 41 and the second signal processing chip 42
may be disposed separately.
[0094] FIG. 20 is another schematic diagramof a cross
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section of the microphone-loudspeaker combined mod-
ule 10 shown in FIG. 12a and FIG. 12b. For example, the
loudspeaker 2 and the microphone 3 in FIG. 20 are
shown as the second integrated body shown in FIG.
16. In this implementation, the second integrated body
is disposed on a second side 442 of the PCB4, and a first
signal processing chip 41 and a second signal proces-
sing chip 42 are disposed on a first side 441 of thePCB4.
In some implementation solutions, the first signal proces-
sing chip 41 and the second signal processing chip 42
maybe integrally disposed onto a cover 40. For example,
the first signal processing chip 41 and the second signal
processing chip 42 may be encapsulated in the cover 40
in a SIP (System in Package, system-in-package) en-
capsulation manner.
[0095] It may be understood that themicrophone-loud-
speaker combinedmodule 10 shown in FIG. 6 and FIG. 7
may also use a SIP encapsulationmanner. For example,
SIP encapsulation may be performed on the first signal
processing chip 41 and the second signal processing
chip 42 in the microphone-loudspeaker combined mod-
ule 10 shown in FIG. 6, or the microphone 3 and the
loudspeaker 2 may be encapsulated. For another exam-
ple, SIP encapsulation may be performed on the micro-
phone 3, the loudspeaker 2, and the first signal proces-
sing chip 41 in the microphone-loudspeaker combined
module 10 shown in FIG. 7.
[0096] In this implementation, external noiseenters the
headset from the sound output hole 13 (refer to FIG. 3)
and is picked up by the microphone 3, to cause the first
membrane 32 to bend with a change in pressure. When
the first membrane 32 bends, an electrical signal is
generated. The generated electrical signal is transmitted
to the PCB 4 by using the second side wall 203 and the
first bottomwall 201 (or using the fourth sidewall 207 and
the second bottom wall 205), and then to the first signal
processing chip 41 on the PCB 4. The first signal proces-
sing chip 41 processes the electrical signal and transmits
the processed electrical signal to the second signal pro-
cessing chip 42 for reverse processing. The reversely
processed electrical signal is transmitted to the PCB 4,
the first bottom wall 201, the first side wall 202, and the
second membrane 21 (or to the PCB 4, the second
bottom wall 205, the third side wall 206, and the second
membrane 21) by using the first signal processing chip
41. The second membrane 21 outputs a sound signal
opposite to the noise according to the reverse noise
electrical signal transmitted from the first signal proces-
sing chip 41. The sound signal opposite to the noise
cancels out the noise directly entering the car, thereby
fulfilling a good noise cancellation function.
[0097] FIG. 21a and FIG. 21b are schematic diagrams
of structures of a microphone-loudspeaker combined
module10according toEmbodiment 2of this application.
FIG. 21a is a schematic diagram of a structure of the
microphone-loudspeaker combined module 10 from a
first perspective. FIG. 21b is a schematic diagram of a
structure of the microphone-loudspeaker combined

module 10 from a second perspective. A difference be-
tween the microphone-loudspeaker combined modules
10 shown in this embodiment and inEmbodiment 1 lies in
that the loudspeaker 2, the microphone 3, and the first
signal processing chip 41 are integrated into one com-
ponent. Specifically, in this embodiment, the loudspeaker
2, the microphone 3, and the first signal processing chip
41 are all located on a second side of the PCB 4.
[0098] Compared with the microphone-loudspeaker
combined module 10 shown in Embodiment 1 (for ex-
ample, FIG. 6), the loudspeaker 2 and the microphone 3
in Embodiment 2 are electrically connected to the first
signal processing chip 41 after being integrated into the
first integrated body or the second integrated body.
[0099] For example, FIG. 22 is a schematic diagram of
a cross section of the microphone-loudspeaker com-
bined module 10 shown in FIG. 21a and FIG. 21b.
FIG. 22 shows a location relationship between the first
signal processing chip 41 and the second integrated
body integrated by the loudspeaker 2 and the micro-
phone 3. To be specific, the loudspeaker 2, the micro-
phone 3, and the first signal processing chip 41 are all
located on a second side of the PCB 4.
[0100] For another example, FIG. 23 is another sche-
matic diagram of a cross section of the microphone-
loudspeaker combined module 10 shown in FIG. 21a
and FIG. 21b. FIG. 23 shows a location relationship
between the first signal processing chip 41 and the
second integrated body integrated by the loudspeaker
2 and the microphone 3. To be specific, the loudspeaker
2, the microphone 3, and the first signal processing chip
41 are all located on a second side of the PCB 4. In some
implementation solutions, the microphone-loudspeaker
combined module 10 shown in FIG. 23 implements SIP
encapsulation of the microphone 3, the loudspeaker 2,
and the first signal processing chip 41. It should be noted
that, in this implementation, because the cover 40 is
disposed outside the microphone-loudspeaker com-
bined module 10, a third through hole 40a communicat-
ing with the microphone-loudspeaker combined module
10 needs to be provided on the cover 40, so that air flows
into or out of the cover 40 through the third through hole
40a.
[0101] It may be understood that, in this embodiment,
an integration manner of the loudspeaker 2 and the
microphone 3 (a manner of integrating into the first in-
tegrated body or the second integrated body) is consis-
tent with that in Embodiment 1, and details are not
described herein again.
[0102] Refer to FIG. 12a to FIG. 23. In Embodiment 1
and Embodiment 2, the loudspeaker 2 and the micro-
phone 3 are integrated into one part: the first integrated
body or the second integrated body. Compared with that
in Embodiment 1, this integral arrangement can increase
a volume of the loudspeaker front cavity. Therefore,
favorable conditions can be further provided for functions
such as sound pickup in the ear canal, active noise
cancellation, and uplink noise cancellation.
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[0103] FIG. 24 is a schematic exploded view of a
microphone-loudspeaker combined module 10 accord-
ing to another example. In this implementation, a PCB 4
includes a secondPCB402 and a third PCB403. In other
words, the microphone-loudspeaker combined module
10 includes a loudspeaker 2, a microphone 3, a signal
processing unit, the second PCB 402, and the third PCB
403. The signal processing unit may include a first signal
processing unit and a second signal processing unit, for
example, a first signal processing chip 41 and a second
signal processing chip 42 (the second signal processing
chip 42 is not shown in FIG. 22).
[0104] For a specific structure of the microphone 3,
refer to FIG. 8. The microphone 3 is fastened to the
second PCB 402 by using the first PCB 401, and the
signal processing unit (for example, the first signal pro-
cessing chip 41) is fastened to the secondPCB402. In an
implementation, both the microphone 3 and the signal
processing unit are fastened to the second PCB 402 by
using an SMT process. The loudspeaker 2 is disposed
between the second PCB 402 and the third PCB 403, so
that the microphone 3 and the loudspeaker 2 are as-
sembled and molded, to be specific, the microphone 3
and the loudspeaker 2 may be independently and differ-
ently disposed along a sound output direction. In this
implementation, the loudspeaker 2 includes a driving
system 20, a membrane 25, and a bracket 26.
[0105] Thebracket 26 is disposed between the second
PCB 402 and the third PCB 403, and functions to protect
the loudspeaker 2 and support the membrane 25. In an
implementation, the bracket 26 may be made of a ma-
terial, for example, iron, aluminumalloy, orABSplastic, to
ensure good strength.
[0106] The membrane 25 is disposed on the bracket
26, and the second PCB 402 is disposed along a sound
output direction of the membrane 25 (in front of the
membrane 25). The second PCB 402 cannot only inte-
grate the microphone 3 and the first signal processing
chip 41, but also protect the membrane 25 because the
secondPCB402 is disposed in front of themembrane25.
[0107] A loudspeaker front cavity is formed between
the membrane 25 and the second PCB 402. A sound
outlet 16 is provided with the second PCB 402. The
loudspeaker front cavity communicates with a micro-
phone front cavity through the sound outlet 16. In addi-
tion, the sound outlet 16 may also communicate with the
front cavity 15 (refer to FIG. 3).
[0108] The driving system 20 is provided on the third
PCB 403 and configured to drive the membrane 25 to
vibrate. Thedriving system20mayuseamoving coil type
or a piezoelectric type. When the driving system 20 uses
the moving coil type, the driving system 20 is a magnetic
circuit system (a specific structure thereof is not shown in
the diagram), and a voice coil (not shown in the diagram)
of themembrane25 is inserted into thedriving system20.
Since the driving manner may be the conventional tech-
nology, a specific composition of the magnetic circuit
system and a manner of setting the voice coil and the

second membrane 21 are not described herein. When
the driving system 20 uses the piezoelectric type, refer to
FIG. 9 or FIG. 10 for a specific structure of the driving
system20. The center (the bottomend) of themembrane
25 is attached to the second membrane 21, so that
vibration of the second membrane 21 drives the mem-
brane 25 to vibrate to make a sound. The sound is sent
from the sound outlet 16 disposed at the center of the
second PCB 402.
[0109] The secondPCB402 and the third PCB403 are
separately fastened to twoendsof thebracket 26,and the
driving system 20 is fastened to the third PCB 403.When
the driving system 20 uses the piezoelectric type, the
driving system 20 may be fastened to the third PCB 403
by using an SMT process.
[0110] In this implementation, the microphone 3 and
the loudspeaker 2aredisposedseparately, to be specific,
are independently anddifferently disposedalongasound
output direction, to improve space utilization of themicro-
phone 3 and the loudspeaker 2.
[0111] In conclusion, the microphone-loudspeaker
combined module 10 is provided in examples and Em-
bodiments 1 to Embodiment 2 of this application. The
examples show structural forms inwhich themicrophone
3 and the loudspeaker 2 are disposed separately. Embo-
diment 1 and Embodiment 2 show structural forms in
which the microphone 3 and the loudspeaker 2 are dis-
posed integrally. In this application, the loudspeaker 2,
the microphone 3, and the signal processing unit are
integrated, thereby reducing space occupied by the loud-
speaker 2, the microphone 3, and the signal processing
unit. Because the loudspeaker 2 is disposed in the front
cavity 15, the front cavity 15 is not squeezed, andacross-
sectional area of the acoustic radiation tube is not re-
duced, thereby improving a high-frequency sound effect
of the headset.
[0112] The foregoing descriptions are merely example
embodiments of this application, but are not intended to
limit this application. For a person skilled in the art,
various changes and variations may be made in this
application. Any modification, equivalent replacement,
or improvement made without departing from the princi-
ple of this application should fall within the protection
scope of the following claims.

Claims

1. Amicrophone-loudspeaker combinedmodule, com-
prising:

a microphone (3), having a microphone front
cavity (34);
a loudspeaker (2), having a loudspeaker front
cavity (24), wherein the microphone front cavity
(34) communicates with the loudspeaker front
cavity (24); and
a PCB (4), wherein the PCB (4) comprises the
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microphone (3) and the loudspeaker (2), and the
microphone (3) and the speaker are locatedona
same side of the PCB (4); wherein the PCB (4)
further comprises a signal processing unit, and
the microphone (3) and the loudspeaker (2) are
electrically connected to the signal processing
unit separately;
characterized in that the microphone (3) and
the loudspeaker (2) are disposed integrally.

2. Themicrophone-loudspeaker combinedmodule ac-
cording to claim 1, wherein the microphone (3) and
the loudspeaker (2) form a first integrated body, and
the first integrated body comprises:

a first bottom wall, disposed on the PCB (4);
a first side wall, disposed on the first bottomwall
to form a cavity;
a second side wall, disposed on the first bottom
wall, wherein the second side wall is located
inside the first side wall, and the second side
wall is connected to the first side wall to form the
cavity;
a first membrane (32), disposed on the first side
wall and the second side wall; and
a second membrane (21), wherein one end
thereof is disposed on the first side wall and
an opposite end is a free end;
themicrophone rear cavity (35) is formedamong
the first bottom wall, the first side wall, the sec-
ond side wall, and the first membrane (32), the
loudspeaker rear cavity (23) is formed among
the first bottom wall, the first side wall, the sec-
ond side wall, and the second membrane (21),
and there is a gap between the first membrane
(32) and the second membrane (21); and
the microphone front cavity (34) is formed on a
side of the first membrane (32) opposite to the
microphone rear cavity (35), and the loudspea-
ker (2) front cavity is formed on a side of the
second membrane (21) opposite to the loud-
speaker rear cavity (23).

3. Themicrophone-loudspeaker combinedmodule ac-
cording to claim 2, wherein there is a plurality of first
membranes (32), and there is a gap between two
adjacent first membranes (32).

4. Themicrophone-loudspeaker combinedmodule ac-
cording to claim 3, wherein there is a plurality of
secondmembranes (21), and there is agapbetween
two adjacent second membranes (21).

5. Themicrophone-loudspeaker combinedmodule ac-
cording to claim 1, wherein the microphone (3) and
the loudspeaker (2) form a second integrated body,
and the second integrated body comprises:

a second bottom wall, disposed on the PCB (4);
a third side wall, disposed on the second bottom
wall to form a cavity;
a fourth side wall, disposed on the second bot-
tom wall to form the cavity, wherein the fourth
side wall is located inside the third side wall;
a first membrane (32), disposed on the fourth
side wall; and
a second membrane (21), wherein one end
thereof is disposed on the third side wall and
another end is a free end;
wherein the microphone rear cavity (35) is
formed among the second bottom wall, the
fourth side wall, and the first membrane (32),
the loudspeaker rear cavity (23) is formed
among the second bottom wall, the third side
wall, the fourth side wall, and the second mem-
brane (21), and there is a gap between the first
membrane (32) and the secondmembrane (21);
and
wherein the microphone front cavity (34) is
formed on a side of the first membrane (32)
opposite to the microphone rear cavity (35),
and the loudspeaker front cavity (24) is formed
ona side of the secondmembrane (21) opposite
to the loudspeaker rear cavity (23).

6. Themicrophone-loudspeaker combinedmodule ac-
cording to claim 5, wherein there is one first mem-
brane (32) disposed at the center of the second
integrated body; wherein there is a plurality of sec-
ondmembranes (21), and there isagapbetween two
adjacent second membranes (21).

7. Themicrophone-loudspeaker combinedmodule ac-
cording to any one of claims 1 to 6, wherein the
microphone (3) and the loudspeaker (2) are made
by using a MEMS process.

8. Themicrophone-loudspeaker combinedmodule ac-
cording to any one of claims 1 to 7, wherein the
microphone (3), the loudspeaker (2), and the signal
processing unit are fastened to the PCB (4) by using
an SMT process.

9. Themicrophone-loudspeaker combinedmodule ac-
cording to any one of claims 1 to 8, wherein a first
through hole is disposed on the PCB (4), a second
through hole is disposed on the loudspeaker (2), and
the first through hole communicates with the second
through hole.

10. A headset, comprising:

a first housing (11);
a second housing (12), connected to the first
housing (11); and
a microphone-loudspeaker combined module,
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disposed between the first housing (11) and the
second housing (12), wherein the microphone-
loudspeaker combined module is the micro-
phone-loudspeaker combined module accord-
ing to any one of claims 1 to 9; and
a rear cavity of the microphone and the loud-
speaker (2) is formed between the first housing
(11) and the PCB (4), and a front cavity of the
microphone and the loudspeaker (2) is formed
between the second housing (12) and the PCB
(4).

11. A terminal device, comprising the microphone-loud-
speaker combined module according to any one of
claims 1 to 9.

Patentansprüche

1. Mikrofon-Lautsprecher-Kombimodul, das Folgen-
des umfasst:

ein Mikrofon (3), das einen vorderen Mikrofon-
Hohlraum (34) aufweist;
einen Lautsprecher (2), der einen vorderen
Lautsprecher-Hohlraum (24) aufweist, wobei
der vordere Mikrofon-Hohlraum (34) mit dem
vorderen Lautsprecher-Hohlraum (24) in Ver-
bindung steht; und
eine Leiterplatte (4), wobei die Leiterplatte (4)
das Mikrofon (3) und den Lautsprecher (2) um-
fasst, und das Mikrofon (3) und der Lautspre-
cher auf derselben Seite der Leiterplatte (4)
angeordnet sind;
wobei die Leiterplatte (4) ferner eine Signalver-
arbeitungseinheit umfasst und das Mikrofon (3)
und der Lautsprecher (2) getrennt elektrisch mit
der Signalverarbeitungseinheit verbunden sind;
dadurch gekennzeichnet, dass das Mikrofon
(3) undderLautsprecher (2) integral angeordnet
sind.

2. Mikrofon-Lautsprecher-Kombimodul nach An-
spruch 1,
wobei das Mikrofon (3) und der Lautsprecher (2)
einen ersten integrierten Körper bilden und der erste
integrierte Körper Folgendes umfasst:

eine erste Bodenwand, die auf der Leiterplatte
(4) angeordnet ist;
eineersteSeitenwand, die ander erstenBoden-
wand angeordnet ist, um einen Hohlraum zu
bilden;
eine zweite Seitenwand, die an der ersten Bo-
denwand angeordnet ist,
wobei sich die zweite Seitenwand innerhalb der
ersten Seitenwand befindet und die zweite Sei-
tenwand mit der ersten Seitenwand verbunden

ist, um den Hohlraum zu bilden;
eine erste Membran (32), die an der ersten
Seitenwand und der zweiten Seitenwand ange-
ordnet ist; und
eine zweiteMembran (21), deren eines Ende an
dererstenSeitenwandangeordnet ist undderen
gegenüberliegendes Ende ein freies Ende ist;
der hintere Mikrofon-Hohlraum (35) zwischen
der ersten Bodenwand, der ersten Seitenwand,
der zweiten Seitenwand und der ersten Memb-
ran (32) ausgebildet ist, der hintere Lautspre-
cher-Hohlraum (23) zwischen der ersten Bo-
denwand, der ersten Seitenwand, der zweiten
Seitenwandundder zweitenMembran (21) aus-
gebildet ist und ein Spalt zwischen der ersten
Membran (32) und der zweiten Membran (21)
vorhanden ist; und
der vordere Mikrofon-Hohlraum (34) auf einer
Seite der ersten Membran (32) gegenüber dem
hinterenMikrofon-Hohlraum (35) ausgebildet ist
und der vordere Lautsprecher-Hohlraum (2) auf
einer Seite der zweiten Membran (21) gegen-
über dem hinteren Lautsprecher-Hohlraum (23)
ausgebildet ist.

3. Mikrofon-Lautsprecher-Kombimodul nach An-
spruch 2, wobei mehrere erste Membranen (32)
vorhanden sind und zwischen zwei benachbarten
ersten Membranen (32) ein Spalt vorhanden ist.

4. Mikrofon-Lautsprecher-Kombimodul nach An-
spruch 3, wobei mehrere zweite Membranen (21)
vorhanden sind und zwischen zwei benachbarten
zweiten Membranen (21) ein Spalt vorhanden ist.

5. Mikrofon-Lautsprecher-Kombimodul nach An-
spruch 1, wobei das Mikrofon (3) und der Lautspre-
cher (2) einen zweiten integrierten Körper bilden,
und der zweite integrierte Körper Folgendes um-
fasst:

eine zweite Bodenwand, die auf der Leiterplatte
(4) angeordnet ist;
eine dritte Seitenwand, die an der zweiten Bo-
denwand angeordnet ist, umeinenHohlraumzu
bilden;
eine vierte Seitenwand, die an der zweiten Bo-
denwand angeordnet ist, um den Hohlraum zu
bilden, wobei die vierte Seitenwand innerhalb
der dritten Seitenwand angeordnet ist;
eine erste Membran (32), die an der vierten
Seitenwand angeordnet ist; und
eine zweiteMembran (21), deren eines Ende an
derdrittenSeitenwandangeordnet ist undderen
anderes Ende ein freies Ende ist;
wobei der hintere Mikrofon-Hohlraum (35) zwi-
schen der zweiten Bodenwand, der vierten Sei-
tenwand und der ersten Membran (32) ausge-
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bildet ist, der hintere Lautsprecher-Hohlraum
(23) zwischen der zweiten Bodenwand, der drit-
tenSeitenwand, der viertenSeitenwandundder
zweiten Membran (21) ausgebildet ist und ein
Spalt zwischen der ersten Membran (32) und
der zweiten Membran (21) vorhanden ist; und
wobei der vordere Mikrofon-Hohlraum (34) auf
einer Seite der erstenMembran (32) gegenüber
dem hinteren Mikrofon-Hohlraum (35) ausge-
bildet ist, und der vordere Lautsprecher-Hohl-
raum (24) auf einer Seite der zweiten Membran
(21) gegenüber dem hinteren Lautsprecher-
Hohlraum (23) ausgebildet ist.

6. Mikrofon-Lautsprecher-Kombimodul nach An-
spruch 5, wobei eine ersteMembran (32) in derMitte
des zweiten integrierten Körpers angeordnet ist;
wobei eine Vielzahl von zweiten Membranen (21)
vorhanden ist und ein Spalt zwischen zwei benach-
barten zweiten Membranen (21) besteht.

7. Mikrofon-Lautsprecher-Kombimodul nach einem
der Ansprüche 1 bis 6, wobei das Mikrofon (3) und
der Lautsprecher (2) unter Verwendung eines
MEMS-Verfahrens hergestellt werden.

8. Mikrofon-Lautsprecher-Kombimodul nach einem
der Ansprüche 1 bis 7, wobei das Mikrofon (3), der
Lautsprecher (2) und dieSignalverarbeitungseinheit
unter Verwendung eines SMT-Verfahrens auf der
Leiterplatte (4) befestigt sind.

9. Mikrofon-Lautsprecher-Kombimodul nach einem
derAnsprüche1bis 8,wobei ein erstesDurchgangs-
loch auf der Leiterplatte (4) angeordnet ist, ein zwei-
tes Durchgangsloch auf dem Lautsprecher (2) an-
geordnet ist und das erste Durchgangsloch mit dem
zweiten Durchgangsloch in Verbindung steht.

10. Headset, das Folgendes umfasst:

ein erstes Gehäuse (11);
ein zweites Gehäuse (12), das mit dem ersten
Gehäuse (11) verbunden ist; und
ein Mikrofon-Lautsprecher-Kombimodul, das
zwischen dem ersten Gehäuse (11) und dem
zweiten Gehäuse (12) angeordnet ist, wobei
das Mikrofon-Lautsprecher-Kombimodul das
Mikrofon-Lautsprecher-Kombimodul nach ei-
nem der Ansprüche 1 bis 9 ist; und
wobei ein hinterer Hohlraum des Mikrofons und
des Lautsprechers (2) zwischen dem ersten
Gehäuse (11) und der Leiterplatte (4) ausge-
bildet ist, und ein vorderer Hohlraum des Mikro-
fons und des Lautsprechers (2) zwischen dem
zweiten Gehäuse (12) und der Leiterplatte (4)
ausgebildet ist.

11. Endgerät, das das Mikrofon-Lautsprecher-Kombi-
modul nach einem der Ansprüche 1 bis 9 enthält.

Revendications

1. Module combiné microphone-haut-parleur compre-
nant :

un microphone (3) comportant une cavité avant
de microphone (34) ;
unhaut-parleur (2), comportant unecavité avant
de haut-parleur (24), dans lequel la cavité avant
de microphone (34) communique avec la cavité
avant de haut-parleur (24) ; et
unePCB(4), dans lequel laPCB(4) comprend le
microphone (3) et le haut-parleur (2), et lemicro-
phone (3) et le haut-parleur sont situés d’un
même côté de la PCB (4) ; dans lequel la PCB
(4) comprend en outre une unité de traitement
de signaux, et le microphone (3) et le haut-
parleur (2) sont reliés électriquement à l’unité
de traitement de signaux séparément ;
caractérisé en ce que le microphone (3) et le
haut-parleur (2) sont disposés d’un seul tenant.

2. Module combiné microphone-haut-parleur selon la
revendication 1, dans lequel le microphone (3) et le
haut-parleur (2) forment un premier corps intégré, et
le premier corps intégré comprend :

une première paroi inférieure, disposée sur la
PCB (4) ;
une première paroi latérale, disposée sur la
premièreparoi inférieurepour formerunecavité ;
une deuxième paroi latérale, disposée sur la
première paroi inférieure, dans lequel la deu-
xième paroi latérale est située à l’intérieur de la
première paroi latérale, et la deuxième paroi
latérale est reliée à la première paroi latérale
pour former la cavité ;
une première membrane (32), disposée sur la
première paroi latérale et la deuxième paroi
latérale ; et
une seconde membrane (21), dans lequel une
extrémité de celle-ci est disposée sur la pre-
mière paroi latérale et une extrémité opposée
est une extrémité libre ;
la cavité arrière de microphone (35) est formée
entre la première paroi inférieure, la première
paroi latérale, la deuxième paroi latérale, et la
première membrane (32), la cavité arrière de
haut-parleur (23) est formée entre la première
paroi inférieure, la première paroi latérale, la
deuxième paroi latérale, et la seconde mem-
brane (21), et il y a un espace entre la première
membrane (32) et la seconde membrane (21) ;
et
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la cavité avant de microphone (34) est formée
sur un côté de la première membrane (32) op-
posé à la cavité arrière demicrophone (35), et la
cavité avant de haut-parleur (2) est formée sur
un côté de la secondemembrane (21) opposé à
la cavité arrière de haut-parleur (23).

3. Module combiné microphone-haut-parleur selon la
revendication 2, dans lequel il y a une pluralité de
premières membranes (32) et il y a un espace entre
deux premières membranes adjacentes (32).

4. Module combiné microphone-haut-parleur selon la
revendication 3, dans lequel il y a une pluralité de
secondes membranes (21) et il y a un espace entre
deux secondes membranes adjacentes (21).

5. Module combiné microphone-haut-parleur selon la
revendication 1, dans lequel le microphone (3) et le
haut-parleur (2) forment un second corps intégré, et
le second corps intégré comprend :

une seconde paroi inférieure, disposée sur la
PCB (4) ;
une troisième paroi latérale, disposée sur la
secondeparoi inférieurepour formerunecavité ;
une quatrième paroi latérale, disposée sur la
seconde paroi inférieure pour former la cavité,
dans lequel la quatrièmeparoi latérale est située
à l’intérieur de la troisième paroi latérale ;
une première membrane (32), disposée sur la
quatrième paroi latérale ; et
une seconde membrane (21), dans lequel une
extrémité de celle-ci est disposée sur la troi-
sième paroi latérale et une autre extrémité est
une extrémité libre ;
dans lequel la cavité arrière demicrophone (35)
est formée entre la seconde paroi inférieure, la
quatrième paroi latérale, et la première mem-
brane (32), la cavité arrière de haut-parleur (23)
est formée entre la seconde paroi inférieure, la
troisième paroi latérale, la quatrième paroi laté-
rale, et la seconde membrane (21), et il y a un
espace entre la première membrane (32) et la
seconde membrane (21) ; et
dans lequel la cavité avant de microphone (34)
est forméesuruncôtéde lapremièremembrane
(32) opposé à la cavité arrière de microphone
(35), et la cavité avant de haut-parleur (24) est
formée sur un côté de la seconde membrane
(21) opposé à la cavité arrière de haut-parleur
(23).

6. Module combiné microphone-haut-parleur selon la
revendication 5, dans lequel il y a une première
membrane (32) disposée au centre du second corps
intégré ; dans lequel il y a une pluralité de secondes
membranes (21), et il y a un espace entre deux

secondes membranes adjacentes (21).

7. Module combiné microphone-haut-parleur selon
l’une quelconque des revendications 1 à 6, dans
lequel le microphone (3) et le haut-parleur (2) sont
fabriqués à l’aide d’un procédé MEMS.

8. Module combiné microphone-haut-parleur selon
l’une quelconque des revendications 1 à 7, dans
lequel lemicrophone (3), le haut-parleur (2), et l’unité
de traitement de signaux sont fixés à la PCB (4) par
un procédé SMT.

9. Module combiné microphone-haut-parleur selon
l’une quelconque des revendications 1 à 8, dans
lequel un premier trou traversant est disposé sur
la PCB (4), un second trou traversant est disposé
sur le haut-parleur (2), et le premier trou traversant
communique avec le second trou traversant.

10. Casque, comprenant :

un premier boîtier (11) ;
un second boîtier (12), relié au premier boîtier
(11) ; et
un module combiné microphone-haut-parleur,
disposé entre le premier boîtier (11) et le second
boîtier (12), dans lequel le module combiné
microphone-haut-parleur est le module
combiné microphone-haut-parleur selon l’une
quelconque des revendications 1 à 9 ; et
une cavité arrière du microphone et du haut-
parleur (2) est formée entre le premier boîtier
(11) et la PCB (4), et une cavité avant du micro-
phone et du haut-parleur (2) est formée entre le
second boîtier (12) et la PCB (4).

11. Dispositif terminal, comprenant le module combiné
microphone-haut-parleur selon l’une quelconque
des revendications 1 à 9.
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