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(54) MICROPHONE AND SPEAKER COMBINED MODULE, EARPHONES, AND TERMINAL DEVICE

(57) Embodiments of this application provide a mi-
crophone-loudspeaker combined module, a headset,
and a terminal device. The microphone-loudspeaker
combined module includes a microphone, a loudspeak-
er, and a PCB. The microphone has a microphone front
cavity, the loudspeaker has a loudspeaker front cavity,
and the microphone front cavity communicates with the
loudspeaker front cavity. The microphone and the loud-
speaker are disposed on the PCB, a signal processing
unit is disposed on the PCB, and the microphone and
the loudspeaker are electrically connected to a signal
processing chip separately. In this application, the micro-
phone and the loudspeaker are disposed on the PCB
and the microphone front cavity communicates with the
loudspeaker front cavity, 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 occupy large space.
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Description

TECHNICAL FIELD

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

BACKGROUND

[0002] Development of a TWS (True Wireless Stereo,
true wireless stereo) wireless Bluetooth 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 (al-
so 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 loudspeak-
er by using a circuit. The reverse noise signal that is out-
put by the loudspeaker cancels out a noise signal directly
entering the ear, to reduce the noise.
[0004] FIG. 1 is a schematic diagram of 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 compo-
nents. The microphone 3’ is fastened to a PCB (Printed
Circuit Board, printed circuit board) 4’. The PCB 4’ is dis-
posed 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.

SUMMARY

[0006] 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 termi-
nal device, to resolve a problem that a loudspeaker and
a microphone occupy large space.
[0007] According to a first aspect, a technical solution

of this application provides a microphone-loudspeaker
combined module, including:

a microphone, having a microphone front cavity;
a loudspeaker, having a loudspeaker front cavity,
where the microphone front cavity communicates
with the loudspeaker front cavity; and
a PCB, where the microphone and the loudspeaker
are disposed on the PCB, a signal processing unit
is disposed on the PCB, and the microphone and
the loudspeaker are electrically connected to the sig-
nal processing unit separately. The microphone front
cavity of the microphone and the loudspeaker front
cavity of the loudspeaker are connected, so that the
microphone and the loudspeaker can share the front
cavity to improve space utilization of the microphone
and the loudspeaker.

[0008] In a possible design, the microphone and the
loudspeaker are disposed separately, for example, may
be independently and differently disposed perpendicu-
larly to a sound output direction, or may be independently
and differently disposed along a sound output direction,
to improve space utilization of the microphone and the
loudspeaker.
[0009] In a possible design, the microphone includes
a housing, a first membrane disposed in the housing, and
a first substrate for supporting the first membrane.
[0010] The microphone-loudspeaker combined mod-
ule includes a first PCB, the housing and the first sub-
strate are fastened to the first PCB, and the microphone
front cavity is formed among the housing, the first mem-
brane, the first substrate, and the first PCB.
[0011] The loudspeaker includes a second membrane
and a second substrate for supporting the second mem-
brane, a loudspeaker rear cavity is formed between the
second membrane and the second substrate, and the
loudspeaker front cavity is formed on a side of the second
membrane opposite to the loudspeaker rear cavity.
[0012] The first PCB and the second substrate are dis-
posed on the PCB. The first PCB and the second sub-
strate are disposed on the PCB, so that a signal can be
transmitted between the microphone and the loudspeak-
er.
[0013] In one possible design, the first substrate and
the second substrate are made of a silicon material, the
first membrane is made of a silicon material and a pie-
zoelectric material, and the second membrane is made
of a silicon material and a piezoelectric material. In this
way, when the first membrane and the second membrane
vibrate, the first membrane can convert mechanical de-
formation into an electrical signal and transmit the elec-
trical signal through the first substrate; or the first mem-
brane can convert mechanical deformation into an elec-
trical signal and transmit the electrical signal through the
second substrate.
[0014] In a possible design, the PCB includes:
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a second PCB, where both the microphone and the
signal processing unit are disposed on the second
PCB; and
a third PCB, where the loudspeaker is disposed be-
tween the second PCB and the third PCB. In this
way, the microphone and the loudspeaker can be
independently and differently disposed along a
sound output direction.

[0015] In a possible design, the loudspeaker includes:

a bracket, disposed between the second PCB and
the third PCB;
a membrane, disposed on the bracket, where the
second PCB is disposed along a sound output direc-
tion of the membrane, the loudspeaker front cavity
is formed between the membrane and the second
PCB, and a sound outlet is disposed on the second
PCB, and the loudspeaker front cavity communi-
cates with the microphone front cavity through the
sound outlet; and
a driving system, disposed on the third PCB, where
the driving system is configured to drive the mem-
brane to vibrate. The second PCB is disposed along
a sound output direction of the membrane, so that
the bracket can protect the loudspeaker and support
the membrane.

[0016] In a possible design, the microphone and the
loudspeaker are disposed integrally. Compared with sep-
arate arrangement of the microphone and the loudspeak-
er, this integral arrangement can further improve space
utilization of the microphone and the loudspeaker.
[0017] 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 bottom wall,
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.

[0018] 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 sec-
ond membrane.
[0019] The microphone 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 loudspeak-
er 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 sec-
ond membrane is a free end, vibration amplitude of the
second membrane is greater than that of the first mem-
brane.
[0020] 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.
[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 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 bottom wall
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.

[0023] 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 bottom wall, the third side wall, the fourth side
wall, and the second membrane, and there is a gap be-
tween the first membrane and the second membrane.
[0024] The microphone 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 loudspeak-
er 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 sec-
ond membrane is a free end, vibration amplitude of the
second membrane is greater than that of the first mem-
brane.
[0025] 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-sec-
tional 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.
[0026] 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
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the second membrane.
[0027] In a possible design, the microphone and the
loudspeaker are made by using a MEMS process, there-
by facilitating integration of the microphone and the loud-
speaker.
[0028] 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 ma-
chine, and improving product reliability.
[0029] 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 connect-
ed 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 cancellation.

[0030] In a possible design, the first signal processing
unit includes an ASIC chip, and the second signal
processing 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.
[0031] In a possible design, a first through hole is dis-
posed on the PCB, a second through hole is disposed
on the loudspeaker, and the first through hole communi-
cates with the second through hole, to ensure a pressure
balance between the loudspeaker rear cavity and the en-
vironment.
[0032] According to a second aspect, a technical so-
lution 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.

[0033] A rear cavity of the microphone and the loud-
speaker is formed between the first housing and the PCB,
and a front cavity of the microphone 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.
[0034] 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. A high-frequency sound made by the loudspeaker
can be filtered out by setting the damping net, thereby
making a bass effect of the headset more remarkable.
[0035] In a possible design, the second housing further
includes a first stepped part connected to the ear-in part,
and the loudspeaker and the microphone 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.
[0036] In a possible design, the second housing 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
than that of the first stepped part, a step is disposed in
the second stepped part, and the PCB is fastened to the
step, to accommodate the microphone-loudspeaker
combined module.
[0037] 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.
[0038] 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 loud-
speaker, so that the microphone and the loudspeaker
can share the front cavity, thereby improving space uti-
lization of the microphone and the loudspeaker, and re-
solving a problem that the loudspeaker and the micro-
phone occupy large space.
[0039] It should be understood that the foregoing gen-
eral description and the following detailed description are
merely examples, and cannot limit this application.

BRIEF DESCRIPTION OF DRAWINGS

[0040]

FIG. 1 is a schematic diagram of 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 appli-
cation;
FIG. 4a and FIG. 4b are schematic diagrams of struc-
tures of a microphone-loudspeaker combined mod-
ule according to Embodiment 1 of this application;
FIG. 5 is a schematic diagram of communication be-
tween 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
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shown in FIG. 4a and FIG. 4b;
FIG. 7 is another schematic diagram of a cross sec-
tion of the microphone-loudspeaker combined mod-
ule 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 2 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 diagram of a partial structure
of the microphone shown in FIG. 13a;
FIG. 14b is a schematic diagram of 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 diagram of a cross section of
a second integrated body;
FIG. 18 is a schematic diagram of another cross sec-
tion 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 sec-
tion of the microphone-loudspeaker combined mod-
ule 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 3 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 sec-
tion of the microphone-loudspeaker combined mod-
ule 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 Embodiment 4 of this application.

Reference numerals:

[0041]

1 1’-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 module;
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;
3 1-housing;
311-sound port;
32-first membrane;
33-first substrate;
34-microphone front cavity;

7 8 
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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.

[0042] The accompanying drawings herein are incor-
porated into the specification and form a part of the spec-
ification, show embodiments conforming to this applica-
tion, and are used together with the specification to ex-
plain a principle of this application.

DESCRIPTION OF EMBODIMENTS

[0043] 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.
[0044] It should be clear that the described embodi-
ments are merely some rather than all of embodiments
of this application. All other embodiments obtained by a
person of ordinary skill in the art based on embodiments
of this application without creative efforts shall fall within
the protection scope of this application.
[0045] The terms used in embodiments of this appli-
cation 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 ap-
plication are also intended to include plural forms, unless
otherwise specified in the context clearly.
[0046] It should be understood that the term "and/or"
in this specification describes only an association rela-
tionship for describing associated objects and represents
that three relationships may exist. For example, A and/or
B may 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.
[0047] It should be noted that, position words such as
"above", "below", "left", and "right" described in embod-
iments of this application are described from angles
shown in the accompanying drawings, and should not be
construed as a limitation on embodiments of this appli-
cation. Moreover, in the context, it also should be under-
stood that, when it is mentioned that one element is con-
nected "above" or "below" another element, it cannot only
be directly connected "above" or "below" the another el-
ement, but also be indirectly connected "above" or "be-
low" the another element by using an intermediate ele-
ment.

[0048] In a related technology, some terminal devices
have functions of picking up a sound and making a sound,
in other words, have acoustic components such as a mi-
crophone and a loudspeaker. However, these acoustic
components are independently disposed components on
the terminal device, and occupy large internal space of
the terminal device.
[0049] 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 mo-
bile phone, or a wristband); or may be certainly another
product having a sound pickup function and a sound mak-
ing function, and enumeration is not performed herein.
[0050] 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.
[0051] 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-loudspeak-
er combined module 10 is formed between the first hous-
ing 11 and the second housing 12. The microphone-loud-
speaker combined module 10 includes a loudspeaker 2,
a microphone 3, and a PCB 4. The loudspeaker 2 and
the microphone 3 are fastened to the PCB 4. A signal
processing unit configured to process an electrical signal,
for example, a signal processing chip, may be further
disposed on the PCB 4. The loudspeaker 2 and the mi-
crophone 3 are electrically connected 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 process-
ing 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 connected to the second signal process-
ing 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.
[0052] In some implementations, the loudspeaker 2,
the microphone 3, the first signal processing chip 41, and
the second signal processing chip 42 are all welded on
the PCB 4, for example, by using an SMT (Surface Mount

9 10 
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Technology, surface mount technology).
[0053] In some implementations, the first signal
processing 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.
[0054] 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 sys-
tem on chip, in other words, Bluetooth chip) integrated
with a DSP chip (or an FPGA chip).
[0055] It should be noted that, by using an example in
which the first signal processing chip 41 includes an ASIC
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.
[0056] FIG. 3 is a schematic diagram of a cross section
of a headset according to an embodiment of this appli-
cation. A rear cavity 14 of a loudspeaker 2 and a micro-
phone 3 is formed between a first housing 11 and a PCB
4, and a front cavity 15 of the loudspeaker 2 and the
microphone 3 is formed between a second housing 12
and the PCB 4. 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 the microphone 3 share the front
cavity 15 to improve space utilization of the loudspeaker
2 and the microphone 3. In addition, because the loud-
speaker 2 is disposed in the front cavity 15, the front
cavity 15 is not squeezed, and a cross-sectional area of
a acoustic radiation 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.
[0057] 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 the ear-
in part 121, and a sound made by the loudspeaker 2 can
be transmitted to a human ear through the front cavity
15 and the sound output hole 13. Because a soft rubber
sleeve (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 seal-
ing property. External noise may 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 loud-
speaker 2 converts an electrical signal obtained after the
reverse processing into a sound signal for sending, to
implement active noise cancellation. In an implementa-
tion, the electrical signal is transferred through the PCB 4.
[0058] 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 mi-
crophone 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.
[0059] In some implementations, a damping net 124
is disposed in the front cavity 15. For example, the damp-
ing net 124 may be fastened to an inner wall of the ear-
in part 123 in a bonding manner. By disposing the damp-
ing net 124, a high-frequency sound made by the loud-
speaker 2 can be filtered out, thereby making a low bass
effect of the headset more remarkable. In an implemen-
tation, the damping net 124 may be made of an electro-
magnetic shielding material, for example, conductive
rubber or conductive foam, to improve an electromag-
netic shielding capability of the microphone 3. In an im-
plementation, 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 stain-
ing the sound output hole 13 to a maximum extent.
[0060] 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 implemen-
tation, 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.
[0061] The following describes a specific structure and
a design manner of the microphone-loudspeaker com-
bined module 10.
[0062] FIG. 4a and FIG. 4b are schematic diagrams of
structures of a microphone-loudspeaker combined mod-
ule according to Embodiment 1 of this application. FIG.
4a is a schematic diagram of a structure of a microphone-
loudspeaker combined module 10 from a first perspec-
tive. FIG. 4b is a schematic diagram of a structure of a
microphone-loudspeaker combined module 10 from a
second perspective. The microphone-loudspeaker com-
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bined module includes a loudspeaker 2, a microphone
3, and a PCB 4. The loudspeaker 2 and the microphone
3 are fastened to the PCB 4 separately. A signal process-
ing 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 con-
nected to the signal processing chip by using the PCB 4
separately. In an implementation, the signal processing
unit may include a first signal processing unit and a sec-
ond signal processing unit, for example, a first signal
processing chip 41 and a second signal processing chip
42. The loudspeaker 2 and the microphone 3 are elec-
trically connected to the first signal processing chip 41
by using the PCB 4 separately, and the first signal
processing chip 41 is electrically connected to the second
signal processing chip 42 by using the PCB 4. A first
through hole 43 communicating with the loudspeaker 2
is further disposed on the PCB 4, to ensure a pressure
balance between a loudspeaker rear cavity and the en-
vironment (for a specific process, refer to the description
in FIG. 9).
[0063] In some embodiments, 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 2 and the microphone
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.
[0064] FIG. 5 is a schematic diagram of communication
between the loudspeaker 2, the microphone 3, and the
signal processing chip that are shown in FIG. 4a and FIG.
4b. Specifically, a microphone driving module 411, a sig-
nal processing module 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 (be-
cause the microphone 3 may be piezoelectric, noise may
be converted into an electrical signal by the microphone
3). The microphone driving module 411 is electrically
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 (in-
cluding, 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-
versely processes the electrical signal sent by the signal
processing module 412. The loudspeaker driving module
413 is electrically connected to the second signal
processing chip 42 and the loudspeaker 2 separately.
The loudspeaker driving module 413 is configured to
transmit the electrical signal sent by the second signal
processing chip 42 to the loudspeaker 2. The loudspeak-
er 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.
[0065] FIG. 6 is a schematic diagram of 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.
[0066] 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 implemen-
tation, 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.
[0067] In this implementation, the microphone 3 and
the loudspeaker 2 are disposed separately, to be specific,
are independently and differently disposed perpendicu-
larly to a sound output direction, to improve space utili-
zation of the microphone 3 and the loudspeaker 2.
[0068] It should be noted that, provided that the first
signal processing chip 41 is electrically connected to the
loudspeaker 2 and the microphone 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 an electrical signal may be completed by using
the PCB 4.
[0069] The following separately describes specific
structures of the loudspeaker 2 and the microphone 3
shown in FIG. 6 or FIG. 7.
[0070] 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 sub-
strate 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, by welding. Then, the microphone 3 is fas-
tened to the PCB 4 by using the first PCB 401, for exam-
ple, by soldering. In an implementation, the first mem-
brane 32 and the first substrate 33 may be integrally
etched with a monocrystalline or polycrystalline silicon
material. Then a piezoelectric material (for example, a
ceramic material) is sprayed on the etched first mem-
brane 32, or a piezoelectric ceramic sheet is covered on
the etched first membrane 32, to produce a piezoelectric
microphone.
[0071] 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 sub-
strate 33, and the first PCB 401. A sound port 311 com-
municating with the microphone front cavity 34 is dis-
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posed on the housing 31. A sound is transferred to the
first membrane 32 of the microphone 3 through the sound
port 311, so that the first membrane 32 is bent with a
change in pressure.
[0072] In this implementation, the first membrane 32
and the first substrate 33 may be made of a monocrys-
talline or polycrystalline silicon material. Then a piezoe-
lectric material (for example, a ceramic material) is
sprayed on the first membrane 32, or a piezoelectric ce-
ramic 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 process-
ing chip 41 electrically connected to the microphone 3
may process such electrical signals. In an implementa-
tion, 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 con-
nection or providing a channel for a wire to pass on the
housing 31.
[0073] In addition, alternatively, the first signal
processing chip 41 and the microphone 3 may be elec-
tronically connected by using a wire.
[0074] 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, PM-
MA, PC, PET, PBT, and PPO) and other alloy materials.
In this way, arrangement stability of the housing 31 can
be improved, thereby effectively improving practicability,
reliability, and durability of the housing 31. In an imple-
mentation, the housing 31 may be made of a metal ma-
terial, so that an electromagnetic shielding effect of the
microphone 3 is more remarkable, thereby improving an
electromagnetic anti-interference capability of the micro-
phone 3.
[0075] In this implementation, external noise enters the
headset from the sound output hole 13 (refer to FIG. 3),
and is picked up by the microphone 3. The microphone
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 loud-
speaker 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
sound signal opposite to the noise cancels out the noise
directly entering the ear, thus providing a good noise can-
cellation effect.
[0076] FIG. 9 is a schematic diagram of a structure for
matching between the loudspeaker 2 and the PCB 4. 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 substrate
22 includes a bottom wall 221 and a side wall 222. A
loudspeaker rear cavity 23 is formed among the second
membrane 21, the bottom wall 221, and the side wall 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 loud-
speaker 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 improving space
utilization of the microphone 3 and the loudspeaker 2,
and resolving a problem that the loudspeaker and the
microphone occupy a large space.
[0077] In an implementation, the second membrane
21 and the second substrate 22 may be integrally etched
by using a monocrystalline or polycrystalline silicon ma-
terial. Then a piezoelectric material (for example, a ce-
ramic material) is sprayed on the etched second mem-
brane 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 loud-
speaker 2 can excite the second membrane 21, so that
the second membrane 21 vibrates relative to the second
substrate 22 to make a sound. To be specific, the loud-
speaker 2 can first convert an electrical signal into a me-
chanical deformation, and then convert the mechanical
deformation into a sound signal, to make a sound.
[0078] In this implementation, to ensure a pressure bal-
ance between the loudspeaker rear cavity 23 and the
environment when the second membrane 21 vibrates,
one or more second through holes 223 communicating
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 low-
ers, air may flow from the loudspeaker rear cavity 23,
through the second through hole 223 and the first through
hole 43, to the outside of the first side 441 of the PCB 4
(because the first side 441 of the PCB 4 communicates
with the environment). Similarly, when the second mem-
brane 21 rises, air may flow from the outside of the first
side 441 of the PCB 4, through the first through hole 43
and the second through hole 223, into the loudspeaker
rear cavity 23.
[0079] FIG. 10 is another schematic diagram of a struc-
ture 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 loudspeaker
2 differs from the loudspeaker 2 shown in FIG. 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).
[0080] 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
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sound, and the microphone 3 is mainly configured to pick
up external noise. Therefore, vibration amplitude of the
second membrane 21 may be greater than that of the
first membrane 32. In an implementation, bending am-
plitude of the second membrane 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.
[0081] Refer again to FIG. 11. In a circular region, to
ensure consistency of vibration amplitude of each second
membrane 21, in an implementation, the second mem-
branes 21 are sector structures with a same cross-sec-
tional area, and there may be six second membranes 21,
to fill the circular region to a greater extent. Certainly, the
circular region may 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.
[0082] Refer again to FIG. 6 to FIG. 10. In Embodiment
1, 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 loud-
speaker 2 may also be fastened to the PCB 4 in an SMT
patch manner, thereby resolving a problem of sound ef-
fect inconsistency caused by a difference in manually
assembled modules of the entire machine, and improving
product reliability.
[0083] It should be noted that, because the second
membrane 21 of the loudspeaker 2 is made of a monoc-
rystalline or polycrystalline silicon material (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.
[0084] Moreover, both the first membrane 32 and the
second membrane 21 are made of a piezoelectric mate-
rial (for example, a ceramic material), thereby improving
waterproof and dustproof capabilities of the headset. In
addition, compared with a moving coil-driven microphone
or loudspeaker, the loudspeaker 2 and the microphone
3 provided in this embodiment can pick up a sound and
make a sound separately by using a characteristic of the
piezoelectric material, without generating a coupling
noise between the loudspeaker 2 and the microphone 3,
thereby resolving a problem of electrical signal interfer-
ence generated by a close-range combination of the con-
ventional moving coil loudspeaker and the microphone.
[0085] FIG. 12a and FIG. 12b are schematic diagrams
of structures of a microphone-loudspeaker combined
module 10 according to Embodiment 2 of 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 mod-
ule 10 from a second perspective. A difference between
the microphone-loudspeaker combined modules 10
shown in this embodiment and in Embodiment 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").
[0086] FIG. 13a and FIG. 13b are schematic diagrams
of structures when the loudspeaker 2 and the microphone
3 are integrated into the first integrated body. FIG. 13a
is a schematic diagram of a structure of the first integrated
body from a 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 membrane 32, and a
second membrane 21. The first side wall 202 is disposed
on the first bottom wall 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 membranes 32 and there
may be one or more second membranes 21. The quantity
of the first membrane 32 and the second membrane 21
shown in FIG. 13a is merely an example. It may be un-
derstood 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).
[0087] 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 loudspeak-
er 2 in FIG. 13a. In this implementation, the first side wall
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).
[0088] In this implementation, a microphone 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 first membrane 32 opposite to the microphone
rear cavity. A loudspeaker rear cavity is formed among
the first bottom wall 201, the first side wall 202, the second
side wall 203, and the second membrane 21, and a loud-
speaker front cavity is formed on a side of the second
membrane 21 opposite to the loudspeaker rear cavity.
Because vibration amplitude of the second membrane
21 may be greater than that of the first membrane 32, a
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pressure change caused by vibration of the second mem-
brane 21 is also remarkable. To ensure a pressure bal-
ance between the loudspeaker rear cavity and the envi-
ronment when the second membrane 21 vibrates, in an
implementation, a second through hole 223 communi-
cating with the first through hole 43 (refer to FIG. 9 and
FIG. 10) is disposed on the first bottom wall 201.
[0089] 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 bottom wall 201
may be made of a monocrystalline or polycrystalline sil-
icon material, 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.
[0090] 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 side wall 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
formed on the first side wall 202 may be a sector structure
(refer to FIG. 13a and FIG. 14b). A total quantity of the
first membrane 32 and the second membrane 21 may
be six, to evenly divide the circle into six sector structures.
It may be understood that the first bottom wall 201 may
be alternatively a square structure or a structure of an-
other shape. Specific shapes of the first side wall 202,
the second side wall 203, the first membrane 32, and the
second membrane 21 may be correspondingly designed
according to the specific shape of the first bottom wall
201. This is not specifically limited in this application.
[0091] 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, the six
sector structures are defined as: a first sector structure
20a, a second sector structure 20b, a third sector struc-
ture 20c, a fourth sector structure 20d, a fifth sector struc-
ture 20e, and a sixth sector structure 20f. The combina-
tion of forming the first membrane 32 and the second
membrane 21 may be as follows: The first sector struc-
ture 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 remaining 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 remain-
ing sector structures are the second membrane 21. Cer-
tainly, other combination forms are also included, and

are not exhaustively described in this application, provid-
ed that one or more of the sector structures are the first
membrane 32 and the remaining sector structures are
the second membrane 21.
[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 im-
prove space utilization of the microphone 3 and the loud-
speaker 2.
[0093] FIG. 16 is a schematic diagram of a structure
when the loudspeaker 2 and the microphone 3 are inte-
grated into a second integrated body. FIG. 17 is a sche-
matic diagram of a cross section of the second integrated
body. FIG. 18 is a schematic diagram of another cross
section of the second integrated body. Refer to FIG. 16
to FIG. 18. The second integrated body includes a second
bottom wall 205, a third side wall 206 and a fourth side
wall 207 that are separately connected to the second
bottom wall 205, a first membrane 32, and a second
membrane 21. The third side wall 206 is disposed on the
second bottom wall 205 to form a cavity. 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 side wall 206. One end of the second membrane
21 is fastened to the third side wall 206 and another end
is a free end (a cantilever structure). The first membrane
32 is fastened to the fourth side wall 207. In an imple-
mentation, there is one first membrane 32 and six second
membranes 21. The six second membranes 21 are even-
ly distributed on the periphery of the first membrane 32.
In this implementation, gaps 204 are provided between
two adjacent second membranes 21, and between the
first membrane 32 and the second membrane 21.
[0094] 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 first membrane 32 formed on the fourth side wall 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 from a curve to a straight line) structure.
There may be one first membrane 32 and six second
membranes 21, to divide the circle into a hexagonal struc-
ture and six trapecio-circular-like structures evenly dis-
tributed around the hexagonal structure.
[0095] 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 second membranes 21,
to divide the circle into a circular structure and six trapecio
circular structures evenly distributed around the circular
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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
side wall 206, the fourth side wall 207, the first membrane
32, and the second membrane 21 may be correspond-
ingly designed according to the specific shape of the sec-
ond bottom wall 205. This is not specifically limited in this
application.
[0096] In this implementation, a microphone 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.
[0097] 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 con-
figured to pick up external noise and the main purpose
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.
[0098] It may be understood that, provided that the
cross-sectional area of the second membrane 21 is
greater than that of the first membrane 32, specific design
shapes and fastening manners of the first membrane 32
and the second membrane 21 are not specifically limited.
[0099] 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 im-
prove space utilization of the microphone 3 and the loud-
speaker 2.
[0100] 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 PCB 4, and a first signal
processing chip 41 and a second signal processing chip
42 are disposed on a first side 441 of the PCB 4. In some
implementation solutions, the first signal processing chip
41 and the second signal processing chip 42 may be
disposed separately.
[0101] FIG. 20 is another schematic diagram of a cross
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 dis-
posed on a second side 442 of the PCB 4, and a first
signal processing chip 41 and a second signal processing
chip 42 are disposed on a first side 441 of the PCB 4. In

some implementation solutions, the first signal process-
ing chip 41 and the second signal processing chip 42
may be 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.
[0102] It may be understood that the microphone-loud-
speaker combined module 10 shown in FIG. 6 and FIG.
7 may also use a SIP encapsulation manner. For exam-
ple, SIP encapsulation may be performed on the first sig-
nal 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 process-
ing chip 41 in the microphone-loudspeaker combined
module 10 shown in FIG. 7.
[0103] In this implementation, external noise enters the
headset from the sound output hole 12(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 gen-
erated. The generated electrical signal is transmitted to
the PCB 4 by using the second side wall 203 and the first
bottom wall 201 (or using the fourth side wall 207 and
the second bottom wall 205), and then to the first signal
processing chip 41 on the PCB 4. The first signal process-
ing chip 41 processes the electrical signal and transmits
the processed electrical signal to the second signal
processing 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 bot-
tom 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 elec-
trical signal transmitted from the first signal processing
chip 41. The sound signal opposite to the noise cancels
out the noise directly entering the ear, thereby fulfilling a
good noise cancellation function.
[0104] FIG. 21a and FIG. 21b are schematic diagrams
of structures of a microphone-loudspeaker combined
module 10 according to Embodiment 3 of 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 mod-
ule 10 from a second perspective. A difference between
the microphone-loudspeaker combined modules 10
shown in this embodiment and in Embodiment 2 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.
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[0105] Compared with the microphone-loudspeaker
combined module 10 shown in Embodiment 1 (for exam-
ple, FIG. 6), the loudspeaker 2 and the microphone 3 in
Embodiment 3 are electrically connected to the first sig-
nal processing chip 41 after being integrated into the first
integrated body or the second integrated body.
[0106] 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 inte-
grated 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.
[0107] For another example, FIG. 23 is another sche-
matic diagram of a cross section of the microphone-loud-
speaker 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 inte-
grated body integrated by the loudspeaker 2 and the mi-
crophone 3. To be specific, the loudspeaker 2, the mi-
crophone 3, and the first signal processing chip 41 are
all located on a second side of the PCB 4. In some im-
plementation 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 dis-
posed outside the microphone-loudspeaker combined
module 10, a third through hole 40a communicating 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.
[0108] It may be understood that, in this embodiment,
an integration manner of the loudspeaker 2 and the mi-
crophone 3 (a manner of integrating into the first integrat-
ed body or the second integrated body) is consistent with
that in Embodiment 2, and details are not described here-
in again.
[0109] Refer to FIG. 12a to FIG. 23. In Embodiment 2
and Embodiment 3, 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, fa-
vorable conditions can be further provided for functions
such as sound pickup in the ear canal, active noise can-
cellation, and uplink noise cancellation.
[0110] FIG. 24 is a schematic exploded view of a mi-
crophone-loudspeaker combined module 10 according
to Embodiment 4 of this application. In this implementa-
tion, a PCB 4 includes a second PCB 402 and a third
PCB 403. In other words, the microphone-loudspeaker
combined module 10 includes a loudspeaker 2, a micro-
phone 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 sec-
ond signal processing chip 42 is not shown in FIG. 22).
[0111] For a specific structure of the microphone 3,
refer to FIG. 8. The microphone 3 is fastened to the sec-
ond PCB 402 by using the first PCB 401, and the signal
processing unit (for example, the first signal processing
chip 41) is fastened to the second PCB 402. In an imple-
mentation, both the microphone 3 and the signal process-
ing 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 assembled and
molded, to be specific, the microphone 3 and the loud-
speaker 2 may be independently and differently disposed
along a sound output direction. In this implementation,
the loudspeaker 2 includes a driving system 20, a mem-
brane 25, and a bracket 26.
[0112] The bracket 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 mate-
rial, for example, iron, aluminum alloy, or ABS plastic, to
ensure good strength.
[0113] 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 mem-
brane 25). The second PCB 402 cannot only integrate
the microphone 3 and the first signal processing chip 41,
but also protect the membrane 25 because the second
PCB 402 is disposed in front of the membrane 25.
[0114] 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 loud-
speaker front cavity communicates with a microphone
front cavity through the sound outlet 16. In addition, the
sound outlet 16 may also communicate with the front
cavity 15 (refer to FIG. 3).
[0115] The driving system 20 is provided on the third
PCB 403 and configured to drive the membrane 25 to
vibrate. The driving system 20 may use a moving 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 the membrane 25 is inserted into the
driving system 20. Since the driving manner may be the
conventional technology, a specific composition of the
magnetic circuit system and a manner of setting the voice
coil and the second membrane 21 are not described here-
in. When the driving system 20 uses the piezoelectric
type, refer to FIG. 9 or FIG. 10 for a specific structure of
the driving system 20. The center (the bottom end) of the
membrane 25 is attached to the second membrane 21,
so that vibration of the second membrane 21 drives the
membrane 25 to vibrate to make a sound. The sound is
sent from the sound outlet 16 disposed at the center of
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the second PCB 402.
[0116] The second PCB 402 and the third PCB 403
are separately fastened to two ends of the bracket 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.
[0117] In this implementation, the microphone 3 and
the loudspeaker 2 are disposed separately, to be specific,
are independently and differently disposed along a sound
output direction, to improve space utilization of the mi-
crophone 3 and the loudspeaker 2.
[0118] In conclusion, the microphone-loudspeaker
combined module 10 is provided in Embodiment 1 to Em-
bodiment 4 of this application. Embodiment 1 and Em-
bodiment 4 show structural forms in which the micro-
phone 3 and the loudspeaker 2 are disposed separately.
Embodiment 2 and Embodiment 3 show structural forms
in which the microphone 3 and the loudspeaker 2 are
disposed 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, and a cross-
sectional area of the acoustic radiation tube is not re-
duced, thereby improving a high-frequency sound effect
of the headset.
[0119] 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, var-
ious changes and variations may be made in this appli-
cation. Any modification, equivalent replacement, or im-
provement made without departing from the spirit and
principle of this application should fall within the protec-
tion scope of this application.

Claims

1. A microphone-loudspeaker combined module, com-
prising:

a microphone, having a microphone front cavity;
a loudspeaker, having a loudspeaker front cav-
ity, wherein the microphone front cavity commu-
nicates with the loudspeaker front cavity; and
a PCB, wherein the microphone and the loud-
speaker are disposed on the PCB, a signal
processing unit is disposed on the PCB, and the
microphone and the loudspeaker are electrically
connected to the signal processing unit sepa-
rately.

2. The microphone-loudspeaker combined module ac-
cording to claim 1, wherein the microphone and the
loudspeaker are disposed separately.

3. The microphone-loudspeaker combined module ac-
cording to claim 1 or 2, wherein the microphone com-
prises a housing, a first membrane disposed in the
housing, and a first substrate for supporting the first
membrane;

the microphone-loudspeaker combined module
comprises a first PCB, the housing and the first
substrate are fastened to the first PCB, and the
microphone front cavity is formed among the
housing, the first membrane, the first substrate,
and the first PCB;
the loudspeaker comprises a second membrane
and a second substrate for supporting the sec-
ond membrane, a loudspeaker rear cavity is
formed between the second membrane and the
second substrate, and the loudspeaker front
cavity is formed on a side of the second mem-
brane opposite to the loudspeaker rear cavity;
and
the first PCB and the second substrate are dis-
posed on the PCB.

4. The microphone-loudspeaker combined module ac-
cording to claim 3, wherein the first substrate and
the second substrate are made of a silicon material,
the first membrane is made of a silicon material and
a piezoelectric material, and the second membrane
is made of a silicon material and a piezoelectric ma-
terial.

5. The microphone-loudspeaker combined module ac-
cording to any one of claims 1 to 4, wherein the PCB
comprises:

a second PCB, wherein both the microphone
and the signal processing unit are disposed on
the second PCB; and
a third PCB, wherein the loudspeaker is dis-
posed between the second PCB and the third
PCB.

6. The microphone-loudspeaker combined module ac-
cording to claim 5, wherein the loudspeaker com-
prises:

a bracket, disposed between the second PCB
and the third PCB;
a membrane, disposed on the bracket, wherein
the second PCB is disposed along a sound out-
put direction of the membrane, the loudspeaker
front cavity is formed between the membrane
and the second PCB, a sound outlet
is disposed on the second PCB, and the loud-
speaker front cavity communicates with the mi-
crophone front cavity through the sound outlet;
and
a driving system, disposed on the third PCB,
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wherein the driving system is configured to drive
the membrane to vibrate.

7. The microphone-loudspeaker combined module ac-
cording to claim 1, wherein the microphone and the
loudspeaker are disposed integrally.

8. The microphone-loudspeaker combined module ac-
cording to claim 7, wherein the microphone and the
loudspeaker form a first integrated body, and the first
integrated body comprises:

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 bottom
wall, wherein the second side wall is located in-
side 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, wherein one end thereof
is disposed on the first side wall and another end
is a free end;
the microphone rear cavity is formed among the
first bottom wall, the first side wall, the second
side wall, and the first membrane, the loud-
speaker 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; and
the microphone front cavity is formed on a side
of the first membrane opposite to the micro-
phone rear cavity, and the loudspeaker front
cavity is formed on a side of the second mem-
brane opposite to the loudspeaker rear cavity.

9. The microphone-loudspeaker combined module ac-
cording to claim 8, wherein there is a plurality of first
membranes, and there is a gap between two adja-
cent first membranes.

10. The microphone-loudspeaker combined module ac-
cording to claim 8, wherein there is a plurality of sec-
ond membranes, and there is a gap between two
adjacent second membranes.

11. The microphone-loudspeaker combined module ac-
cording to claim 7, wherein the microphone and the
loudspeaker form a second integrated body, and the
second integrated body comprises:

a second bottom wall, disposed on the PCB;
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 a cavity, wherein the fourth side

wall is located inside the third side wall;
a first membrane, disposed on the fourth side
wall; and
a second membrane, wherein one end thereof
is disposed on the third side wall and another
end is a free end;
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 bottom wall, the third
side wall, the fourth side wall, and the second
membrane, and there is a gap between the first
membrane and the second membrane; and
the microphone front cavity is formed on a side
of the first membrane opposite to the micro-
phone rear cavity, and the loudspeaker front
cavity is formed on a side of the second mem-
brane opposite to the loudspeaker rear cavity.

12. The microphone-loudspeaker combined module ac-
cording to claim 11, wherein there is one first mem-
brane disposed at the center of the second integrat-
ed body.

13. The microphone-loudspeaker combined module ac-
cording to claim 11, wherein there is a plurality of
second membranes, and there is a gap between two
adjacent second membranes.

14. The microphone-loudspeaker combined module ac-
cording to any one of claims 1 to 13, wherein the
microphone and the loudspeaker are made by using
a MEMS process.

15. The microphone-loudspeaker combined module ac-
cording to any one of claims 1 to 13, wherein the
microphone, the loudspeaker, and the signal
processing unit are fastened to the PCB by using an
SMT process.

16. The microphone-loudspeaker combined module ac-
cording to any one of claims 1 to 15, wherein the
signal processing unit comprises:

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

17. The microphone-loudspeaker combined module ac-
cording to claim 16, wherein the first signal process-
ing unit comprises an ASIC chip, and the second
signal processing unit comprises a DSP chip.

18. The microphone-loudspeaker combined module ac-
cording to any one of claims 1 to 17, wherein a first
through hole is disposed on the PCB, a second
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through hole is disposed on the loudspeaker, and
the first through hole communicates with the second
through hole.

19. A headset, comprising:

a first housing;
a second housing, connected to the first hous-
ing; and
a microphone-loudspeaker combined module,
disposed between the first housing and the sec-
ond housing, wherein the microphone-loud-
speaker combined module is the microphone-
loudspeaker combined module according to any
one of claims 1 to 18; and
a rear cavity of the microphone and the loud-
speaker is formed between the first housing and
the PCB, and a front cavity of the microphone
and the loudspeaker is formed between the sec-
ond housing and the PCB.

20. The headset according to claim 19, wherein the sec-
ond housing comprises an ear-in part, a sound out-
put 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.

21. The headset according to claim 20, wherein the sec-
ond housing further comprises a first stepped part
connected to the ear-in part, and the loudspeaker
and the microphone are disposed in an internal cav-
ity of the first stepped part; and
an inner diameter of the first stepped part is greater
than that of the ear-in part.

22. The headset according to claim 21, wherein the sec-
ond housing further comprises a second stepped
part connected to the first stepped part, and the sec-
ond stepped part is fastened to the first housing; and
an inner diameter of the second stepped part is great-
er than that of the first stepped part, a step is dis-
posed in the second stepped part, and the PCB is
fastened to the step.

23. A terminal device, comprising the microphone-loud-
speaker combined module according to any one of
claims 1 to 18.
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