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(67)  Thepresentdisclosure provides an audio output
mode adjustment structure, method, apparatus and elec-
tronic device (1). The audio output mode adjustment
structure comprises a sound output channel (2) commu-
nicating an interior and an exterior of the electronic device
(1) and an adjustment unit (3) (3). An opening of the
sound output channel (2) is located at the top of the elec-
tronic device (1). The adjustment unit (3) moves relative
to the opening of the sound output channel (2) so that
when the electronic device (1) outputs audio in a
loud-speaking mode, the adjustment unit (3) does not
cover the sound output channel (2), and sound waves
propagate in a straight line through the opening of the
sound output channel (2), and when the electronic device
(1) outputs audio in the handset mode, the adjustment
unit (3) covers the opening of the sound output channel
(2), so that the sound waves propagate toward a display
screen side of the electronic device (1) through the open-
ing of the sound output channel (2). The propagation di-
rection of the sound waves at the opening of the sound
output channel (2) can be changed by the adjustment
unit (3), and the audio output mode of the electronic de-
vice (1) can be adjusted to the handset mode or the
loud-speaking mode. While keeping normal call function
of the electronic device (1), the stereo effect of the audio
in the loud-speaking mode is improved to meet the user's
demand for the sound quality of the loud-speaking.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to the field of
electronic equipment, including to an audio output mode
adjustment structure, method, apparatus and electronic
device.

BACKGROUND

[0002] With the advancement of society, mobile
phones and other electronic devices continue to intro-
duce new devices. Many manufacturers pay more and
more attention to the audio play effect of electronic de-
vices. By adding speakers, audio sound played by elec-
tronic devices in a speaker mode is more stereo, which
can meet the needs for sound quality of users. However,
due to the limited space of the overall frame of the elec-
tronic device, the available space for each componentin
the electronic device is getting smaller and smaller, and
the audio effects in both of a handsetmode and a speaker
mode cannot be taken into account at the same time.

SUMMARY

[0003] Inordertoovercome the problemsin the related
art, the present invention provides an audio output mode
structure, method, apparatus and electronic device.
[0004] According to a first aspect of the present inven-
tion, there is provided an audio output mode adjustment
structure, which can be applied to an electronic device
with a handset mode. The audio output mode adjustment
structure includes a sound output channel communicat-
ing an interior of the electronic device and an exterior of
the electronic device, and an opening of the sound output
channel is located at the top of the electronic device.
Further, the audio output mode adjustment structure can
also include an adjustment unit, and the adjustment unit
is configured to move relative to the opening of the sound
outputchannel. When the electronic device outputs audio
in a loud-speaking mode, the adjustment unit does not
cover the sound output channel, and sound waves prop-
agate in a straight line through the opening of the sound
outputchannel. When the electronic device outputs audio
in the handset mode, the adjustment unit covers the
opening of the sound output channel, so that the sound
waves propagate toward a display screen side of the
electronic device through the opening of the sound output
channel.

[0005] Advantageously, the adjusting unit further com-
prises an adjusting part and a connecting part connected
with each other, and under an action of an external force,
the connecting part drives the adjusting part to move rel-
ative to the opening of the sound output channel;
[0006] when the electronic device outputs audio in the
loud-speaking mode, the adjusting part does not cover
the opening of the sound output channel;
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[0007] when the electronic device outputs audio in the
handset mode, the adjusting part covers the opening of
the sound output channel.

[0008] Advantageously, the adjusting part is rotation-
ally connected with the connecting part, and when the
electronic device outputs audio in the loud-speaking
mode, the adjusting part and the connecting part is lo-
cated at the interior of the electronic device and the ad-
justing part does not cover the opening of the sound out-
put channel, and

when the electronic device outputs audio in the handset
mode, the connecting part drives the adjusting part to
protrude to the exterior of the electronic device and the
adjusting part flips relative to the connecting part to cover
the opening of the sound output channel.

[0009] Advantageously, a moving channel communi-
cating the interior and the exterior of the electronic device
is opened at the top of the electronic device and the mov-
ing channel is parallel to the sound output channel, and
the connecting part drives the adjusting part to protrude
to the exterior of the electronic device through the moving
channel.

[0010] Advantageously, the adjustment unit further
comprises a rotation conditioning part and the adjusting
part is connected with the connecting part through the
rotation conditioning part, and

the rotation conditioning part is configured to apply a flip-
ping force to drive the adjusting part to flip a preset angle
relative to the connecting part.

[0011] Alternatively, the rotation conditioning part in-
cludes a torsion spring or an elastic piece.

[0012] Advantageously, the adjusting part is disposed
at the exterior of the electronic device, the connecting
part extends from the interior of the electronic device to
the exterior of the electronic device, and the adjusting
part is fixedly connected with the connecting part at a
preset angle, and

[0013] under the action of external force, the connect-
ing part slides along a width direction of the electronic
device to drive the adjusting part to cover the sound out-
put channel or not cover the sound output channel.
[0014] Advantageously, a sliding groove is opened at
the top of the electronic device that extends along a width
direction of the sliding groove, and an end of the con-
necting part connected with the adjusting part passes
through the sliding groove and protrudes to the exterior
of the electronic device.

[0015] Advantageously, the audio output mode adjust-
ment structure further comprising a drive assembly that
is connected with the connecting part, and the drive as-
sembly drives the connecting part to move relative to the
sound output channel so as to drive the adjusting part to
cover the sound output channel or not cover the sound
output channel.

[0016] Advantageously, the drive assembly comprises
a torque output unit and a motion transmitting unit con-
nected to the torque output unit, the motion transmitting
unit and the connecting part is fixedly connected, and



3 EP 3 926 936 A2 4

the torque output unit outputs torque to drive the motion
transmitting unit to take a straight-line motion.

[0017] Advantageously, the audio output mode adjust-
ment structure further includes a drive controller that is
configured to control the torque output unit to output
torque and is electrically connected with a control unit of
the electronic device.

[0018] Advantageously, the torque output unit com-
prises a motor and a screw bar connected to an output
shaft of the motor, and the motion transmitting unit is in
a threaded connection with the screw.

[0019] Advantageously, the drive assembly further
comprises a mounting rack having a first mounting part
and a second mounting part parallel to each other, and
the screw bar is arranged between the first mounting part
and the second mounting part, the output shaft of the
motor passes through the first mounting partand is fixedly
connected with the screw.

[0020] Advantageously, the drive assembly further
comprises a limiting part that is parallel to the screw, with
two ends of the limiting part being fixedly connected with
the first mounting part and the second mounting part re-
spectively, and the limiting part extending through the
motion transmitting unit.

[0021] Advantageously, the mounting rack further
comprises a fixing part that is fixedly connected with the
first mounting part and connected with a shell structure
of the electronic device.

[0022] According to a second aspect of the present
invention, there is provided an audio output mode adjust-
ment method, which is applied to an electronic device
having the audio output mode adjustment structure men-
tioned above. The audio output mode adjustment method
includes receiving audio output mode adjustment infor-
mation; determining a target audio output mode based
on the audio output mode adjustment information; and
adjusting a position of an adjustment unit of the audio
output mode adjustment structure relative to an opening
of a sound output channel based on the target audio out-
put mode.

[0023] Accordingto athird aspect of the presentinven-
tion, there is provided an audio output mode adjustment
apparatus, which is applied to the electronic device hav-
ing the audio output mode adjustment structure men-
tioned above. The audio output mode adjustment appa-
ratus includes a receiving module that is configured to
receive audio output mode adjustment information; a de-
termining module that is configured to determine a target
audio output mode based on the audio output mode ad-
justment information; and an adjusting module that is
configured to adjust a position of an adjustment unit of
the audio output mode adjustment structure relative to
an opening of a sound output channel based on the target
audio output mode.

[0024] According to a fourth aspect of the present in-
vention, there is provided an electronic device, wherein
the electronic device includes the audio output mode ad-
justment structure mentioned above.
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[0025] The technical solutions provided by the embod-
iments of the present invention may include beneficial
effects. For example, the propagation direction of the
sound waves at the opening of the sound output channel
can be changed by the adjustment unit, and the audio
output mode of the electronic device can be adjusted to
the handset mode or the loud-speaking mode. While
keeping normal call function of the electronic device, the
stereo effect of the audio in the loud-speaking mode is
improved to meetthe user's demand for the sound quality
of the loud-speaking.

[0026] It should be understood that the above general
description and the following detailed description are only
exemplary and explanatory, and do not limit the present
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The drawings herein are incorporated into the
specification and constitute a part of the specification,
show exemplary embodiments in accordance with the
present disclosure, and together with the specification
are used to explain the principle of the present disclosure.

FIG. 1 is a schematic diagram showing an audio out-
put mode adjustment structure according to an ex-
emplary embodiment.

FIG. 2 is a schematic diagram showing an audio out-
put mode adjustment structure according to another
exemplary embodiment.

FIG. 3 is a schematic diagram showing an electronic
device according to an exemplary embodiment.
FIG. 4 is a schematic diagram showing a drive as-
sembly and an adjusting unit according to an exem-
plary embodiment.

FIG. 5 is a schematic diagram showing a mounting
rack according to an exemplary embodiment.

FIG. 6 is a schematic diagram showing a drive as-
sembly according to an exemplary embodiment.
FIG. 7 is a schematic diagram showing a drive as-
sembly according to another exemplary embodi-
ment.

FIG. 8 is a flowchart of a method according to an
exemplary embodiment.

FIG. 9 is a block diagram showing an apparatus ac-
cording to an exemplary embodiment.

DETAILED DESCRIPTION

[0028] The exemplary embodiments will be described
in detail here, and examples thereof are shown in the
accompanying drawings. When the following description
refers to the accompanying drawings, unless otherwise
indicated, the same numbers in different drawings rep-
resent the same or similar elements. The implementation
manners described in the following exemplary embodi-
ments do not represent all implementation manners con-
sistent with the presentinvention. Rather, they are merely
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examples of apparatus and methods consistent with
some aspects of the present disclosure as detailed in the
appended claims.

[0029] In related technologies, electronic devices,
such as mobile phones usually include two audio output
modes, one is a handset output mode used in ahandheld
call state, that is, a user needs to hold the phone while
talking on the phone, and the other is a loudspeaker out-
put mode in an audio external play state, i.e. in a hands-
free state, which means that a user does not have to hold
the phone while talking on the phone. Usually, a hole is
opened at the top of a front surface of an electronic device
such as a mobile phone, where the front surface refers
to a side where the display screen of the electronic device
is located, so as to be used as a handset. In the context
of the present disclosure, the front surface of the display
screen is referred to as a display screen side.

[0030] In one example, a speaker is provided at the
top of the electronic device, and when the electronic de-
vice outputs audio information in a loud-speaking output
mode, the speaker is used as a sound-emitting device.
When a user holds the electronic device for a call, he
uses a handset of the electronic device to receive audio
information, and the audio information is provided by the
speaker. In a handset output mode, the audio information
needs to be in a low-frequency bandwidth state. Howev-
er, since the speaker component is used as the sound-
emitting device in this example, the audio information
cannot be kept in the low-frequency bandwidth state in
the handset output mode. Therefore, in order to make
the audio information output by the electronic device in
the handset output mode is in the low-frequency band-
width state, a rear cavity of the speaker is opened to
ensure that the user can talk normally when holding the
electronic device. However, opening the rear cavity of
the speaker affects audio stereo effect of the electronic
device in the loud-speaking output mode, resulting in a
weak stereo field and affecting the user experience.
[0031] In another example, an earpiece is provided at
the top of the electronic device as a sound-emitting de-
vice, and a hole is opened at the top of a front surface of
the electronic device, in order to be used as a handset.
When the user is holding the electronic device for a call,
by using the handset, the user receives audio information
sent by the earpiece. At the same time, in order to put
voice of the call outside (i.e., making a hands free con-
versation), a speaker is provided at the bottom of the
electronic device, and a through hole is opened at the
bottom of the electronic device. When the audio output
mode of the electronic device is a loud-speaking output
mode, the speaker at the bottom outputs audio informa-
tion outward. Since only the speaker is provided at the
bottom of the electronic device, a symmetrical stereo field
cannot be formed in a state that audio information is
putting outside of the electronic device, which reduces
the sound quality of the audio information, affects the
user experience, and cannot meet the user's demand for
high-quality sound effects.
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[0032] The present disclosure proposes an audio out-
put mode adjustment structure, which is applied to an
electronic device with a handset mode, wherein the elec-
tronic device may be, for example, an electronic device
with a call function, such as a mobile phone or a tablet
computer. The audio output mode adjustment structure
includes a sound output channel communicating inside
and outside of the electronic device. An opening of the
sound output channel is located at a side edge of a top
of the electronic device. The audio output mode adjust-
ment structure further includes an adjustment unit which
moves relative to the sound output channel. When the
electronic device outputs audio in aloud-speaking mode,
the adjustment unit does not cover the sound output
channel, and sound waves propagate along a straight
line through the opening of the sound output channel. A
speaker at the top of the electronic device can form a
symmetrical stereo field with a speaker disposed at the
bottom of the electronic device, which improves the ster-
eo effect of the audio in the loud-speaking mode and
meets the user's demand for high-quality sound. When
the electronic device outputs audio in the handset mode,
the adjustment unit covers the opening of the sound out-
put channel so that sound waves propagate through the
opening of the sound output channel toward a display
screen side of the electronic device, and adjust the audio
output mode of the electronic device to the handset
mode.

[0033] Inanexemplary embodiment, as shownin FIG.
1, an audio output mode adjustment structure includes
a sound output channel 2 communicating an interior 11
of the electronic device 1 and an exterior 12 of the elec-
tronic device 1. The sound output channel 2 runs through
a top 13 of the electronic device 1 and an opening 21 of
the sound output channel 2 (see FIG. 3) is located at a
side edge of the top 13 of the electronic device 1. The
shape of the opening 21 of the sound output channel 2
may be, for example, a circle, an ellipse, or a rectangle,
and a radial cross-sectional shape of the sound output
channel 2 may be the same as that of the opening 21
thereof. Of course, it can be understood that the radial
cross-sectional shape of the sound output channel 2 may
also be different from the shape of the opening 21 thereof.
Along an extension direction of the sound output channel
2, the sound output channel 2 can be an equal-diameter
channel or a variable-diameter channel. For example,
along the propagation direction of sound, area of a radial
cross section of one end of the sound output channel 2
connected to the interior 11 of the electronic device 1 is
A, and area of a radial cross section of the other end of
the sound output channel 2 connected to the exterior of
the electronic device 1 is B, the area A can be smaller
than the area B, so as to further enhance loud-speaking
effect of the speaker. In this embodiment, in order to fur-
ther improve the sound output effect of the electronic
device 1, the sound output channel 2 is not limited to one,
and multiple sound output channels can be set according
to actual conditions.
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[0034] In this embodiment, referring to FIG. 3, when
the electronic device 1 outputs audio in a loud-speaking
mode, sound waves propagate in a straight line through
the opening 21 of the sound output channel 2. For ex-
ample, they propagate in the first direction (referring to
the Z-axis direction shown in FIG. 3) and cooperate with
the speaker (not shown in the figures) disposed at the
bottom of the electronic device 1. When the electronic
device 1 outputs audio in the loud-speaking mode, the
speakers atupperand lower ends of the electronic device
1 outputaudio information together to form a symmetrical
stereo field, which can enhance the stereo effect of the
audio, improve sound quality, and enhance the user ex-
perience.

[0035] Inthis embodiment, as shownin FIGS. 1, 3, and
4, the audio output mode adjustment structure further
includes an adjustment unit 3, which is used to adjust an
audio output mode. When the electronic device 1 switch-
es to the headset mode, the adjustment unit 3 is config-
ured to change a propagation direction of the sound
waves at the opening 21 of the sound output channel 2,
so that the sound waves propagate from the opening 21
of the sound output channel 2 toward the display screen
side of the electronic device 1. For example, the sound
wave propagates in the second direction (referring to the
Y-axis direction shown in FIG. 1), so as to output audio
information in the handset mode when the user holds the
electronic device 1 while talking. The adjustment unit 3
changes the propagation direction of the sound waves
of the electronic device 1 (i.e., changes the propagation
direction of the sound waves from the Z-axis direction to
the Y-axis direction) and then adjusts the audio output
mode of the electronic device 1, so as to output audio
information in the loud-speaking mode or the handset
mode according to user requirements.

[0036] In this embodiment, the sound output channel
2 and the adjustment unit 3 are provided. By changing
the propagation direction of the sound waves at the open-
ing 21 of the sound output channel 2, both the handset
output mode and the loud-speaking output mode can be
realized without separate settings of the speaker and the
earpiece, avoid occupying too much internal space of the
electronic device 1. At the same time, a speaker is also
provided at the bottom of the electronic device 1. In the
loud-speaking output mode, the speaker at the bottom
cooperates with the sound output channel 2 to form the
stereo sound output effect and improve the user experi-
ence.

[0037] In another exemplary embodiment, as shown
in FIG. 4, the adjusting unit 3 includes an adjusting part
31 and a connecting part 32 connected to each other.
Under the action of an external force, the connecting part
32 drives the adjusting part 31 to move relative to the
opening 21 of the sound output channel 2, so as to cover
or not cover the opening 21. When the electronic device
1 outputs audio in the loud-speaking mode, the adjusting
part 31 does notcover the opening 21 of the sound output
channel 2 and the sound at the opening 21 propagates
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to the outside of the electronic device 1 in a straight line.
When the audio output mode of the electronic device 1
is the handset output mode, the adjusting part 31 covers
the opening 21 of the sound output channel 2 and chang-
es the propagation direction of the sound waves at the
opening 21 to be used as a handset.

[0038] Inan example, referring to FIG. 2, the connect-
ing part 32 is provided in the interior 11 of the electronic
device 1, the connecting part 32 extends from the interior
11 of the electronic device 1 to the exterior 12 of the
electronic device 1, and the adjusting part 31 is provided
at the outside of the side-edge of the top 13 the electronic
device 1. The adjusting part 31 and the connecting part
32 of the adjusting unit 3 are fixedly connected at a pre-
determined angle, for example, the predetermined angle
is 90°. Under the action of external force, the connecting
part 32 slides along a width direction of the electronic
device 1 (referring to the X-axis direction shown in FIG.
2), thereby driving the adjusting part 31 to slide along the
side-edge of the top 13 of the electronic device 1 relative
to the sound output channel 2, so as to cover or not cover
the sound output channel 2. A sliding groove 131 is pro-
vided at the top 13 of the electronic device 1. The sliding
groove 131 is extended in its width direction. One end of
the connecting part 32 extends into the sliding groove
131 and can slide along the extending direction of the
sliding groove 131, and the other end of the connecting
part 32 (that is, the end connected to the adjusting part
31) passes through the sliding groove 131 and protrudes
to the exterior 12 of the electronic device 1.

[0039] The external force acts on the connecting part
32, and then the connecting part 32 drives the adjusting
part 31 to move between a first end and a second end
of the sliding groove 131 to adjust the relative position of
the adjusting part 31 and the sound output channel 2, so
as to cover or not cover the sound output channel 2,
thereby changing the propagation direction of the sound
waves at the opening 21 of the sound output channel 2.
When the adjusting part 31 is located at the first end of
the sliding groove 131 (referring to the position shown in
FIG. 2), the adjusting part 31 does not cover the opening
21 of the sound output channel 2, and the audio output
mode of the electronic device 1 is in the loud-speaking
mode, which is convenient for users to hear audio infor-
mation in the external playing mode (i.e., making a hands
free conversation). When the adjusting part 31 is located
at the second end of the sliding groove 131 (not shown
in FIG. 2), the adjusting part 31 covers the opening 21
ofthe sound output channel 2, and the audio output mode
of the electronic device 1 is the headset mode, which is
convenient for the user to hear audio information while
holding the electronic device 1.

[0040] In another exemplary embodiment, as shown
in FIG. 1, FIG. 3, and FIG. 4, the adjusting part 31 is
rotationally connected with the connecting part 32. When
the electronic device 1 outputs audioin the loud-speaking
mode, the adjusting part 31 and the connecting part 32
are located in the interior 11 of the electronic device 1,
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the adjusting part 31 does not cover the opening 21 of
the sound output channel 2. When the audio output mode
of the electronic device 1 is the headset mode, the con-
necting part 32 drives the adjusting part 31 to protrude
to the exterior 12 of the electronic device 1. For example,
a moving channel 132 is disposed at the top 13 of the
electronic device 1, and the moving channel 132 com-
municates the interior 11 and the exterior 12 of the elec-
tronic device 1. The moving channel 132 extends along
the width direction of the electronic device 1 (referring to
the X-axis direction shown in FIG. 3) and is parallel to
the sound output channel 2. The connecting part 32
drives the adjusting part 31 to protrude to the exterior 12
of the electronic device 1 through the moving channel
132. The adjusting part 31 is flipped relative to the con-
necting part 32 to cover the opening 21 of the sound
output channel 2 and switch the audio output mode of
the electronic device 1 to the handset mode, which is
convenient for the user to make a call while holding the
electronic device 1.

[0041] In another exemplary embodiment, as shown
in FIGS. 3 and 4, the adjustment unit 3 further includes
a rotation conditioning part 33, and the rotation condi-
tioning part 33 may be, for example, a torsion spring or
an elastic piece. For example, the adjusting part 31 and
the connecting part 32 may be rectangular plates, and
the adjusting part 31 is rotationally connected with the
connecting part 32 by the rotation conditioning part 33.
The rotation conditioning part 33 is used to apply a flip
force on the adjusting part 31 to drive the adjusting part
31 to flip a preset angle relative to the connecting part
32. When the connecting part 32 drives the adjusting part
31 to protrude to the exterior 12 of the electronic device
1 through the moving channel 132 that runs through the
top 13 of the electronic device 1, the external force orig-
inally acting on the rotation conditioning part 33 disap-
pears, and under the action of restoring force of the ro-
tation conditioning part 33 itself (that is, the action of the
torsion spring or the elastic piece to return to a free state),
the adjusting part 31 is driven to flip relative to the con-
necting part 32, thereby making the adjusting part 31 and
the connecting part 32 form a preset angle, and the ad-
justing part 31 covers the opening 21 of the sound output
channel 2. Among them, the preset angle may be 90°,
85°, etc., for example. Since the adjusting part 31 covers
the opening 21 of the sound output channel 2, the sound
waves at the opening 21 of the sound output channel 2
is covered by the adjusting part 31, thereby making the
sound wave to change the propagation direction (i.e.,
changes the propagation direction of the sound waves
from the Z-axis direction to the Y-axis direction), and emit
sound toward the frontsurface of the display screen along
the display screen side of the electronic device 1. At this
time, the sound output channel 2 and the adjusting part
31 form a handset all together, this is convenient for the
user to receive audio information in a state of holding the
electronic device 1.

[0042] When the connecting part 32 drives the adjust-
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ing part 31 to move toward the interior 11 of the electronic
device 1, a side wall of the moving channel 132 acts on
the rotation conditioning part 33, and there is an interac-
tion force between the side wall of the moving channel
132 and the rotation conditioning part 33. Under the ac-
tion of the interaction force above, the adjusting part 31
is driven to flip relative to the connecting part 32, and the
adjusting part 31 and the connecting part 32 form a preset
angle. Furthermore, the preset angle at this time is 180°.
The adjusting part 31 moves along the moving channel
132 until the adjusting part 31 is hidden in the interior 11
of the electronic device 1. At this point, the adjusting part
31 does not cover the opening 21 of the sound output
channel 2. Since the adjusting part 31 does not cover the
opening 21 of the sound output channel 2, the sound
waves at the opening 21 of the sound output channel 2
are no longer covered by the adjusting part 31 and then
propagate from the opening 21 of the sound output chan-
nel2 along a straight line. Atthis time, when the electronic
device outputs audio in the loud-speaking output mode,
the sound output channel 2 and a speaker provided at
the bottom of the electronic device 1 produce sound to-
gether to form a stereo sound output effect.

[0043] In another exemplary embodiment, as shown
in FIG. 1, the audio output mode adjustment structure
further includes a drive assembly 4 and a drive controller
5. The drive assembly 4 may be, for example, an electric
cylinder (notshownin the figures), and the drive controller
5 is used to control the electric cylinder to work, and the
drive controller 5 is electrically connected with a control
unit (not shown in the figures) of the electronic device 1.
A piston end of the electric cylinder is connected with the
connecting part 32, and the piston end moves linearly
(i.e., take a straight-line motion) in a cylinder body of the
electric cylinder to drive the connecting part 32 to move,
and then adjust a position of the adjusting part 31 con-
nected with the connecting part 32, so as to cover or not
to cover the sound output channel 2.

[0044] Inan example, referring to FIG. 2, the adjusting
part 31 of the adjusting unit 3 is fixedly connected with
the connecting part 32, the connecting part 32 isarranged
in the interior 11 of the electronic device 1, and the ad-
justing part 31 is arranged at the outside of the side-edge
of the top 13 of the electronic device 1. The adjusting
part 31 can slide along the sliding groove 131 opened at
the top 13 of the electronic device 1, and the sliding
groove 131 runs through the top 13 of the electronic de-
vice 1. One end of the connecting part 32 passes through
the sliding groove 131 and connects with the adjusting
part 31, and the other end of the connecting part 32 is
fixedly connected to the piston end of the electric cylinder
(not shown in the figures). The piston end of the electric
cylinder drives the connecting part 32 to move between
the first end and the second end of the sliding groove
131, so as to adjust the relative position of the adjusting
part 31 and the sound output channel 2.

[0045] In another example, referring to FIG. 3, the ad-
justing part 31 of the adjusting unit 3 is in rotation con-
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nection with one end of the connecting part 32, and the
other end of the connecting part 32 is fixedly connected
to the piston end of the electric cylinder. When the elec-
tronic device 1 outputs audio in the loud-speaking mode,
the adjusting part 31 and the connecting part 32 both are
located in the interior 11 the electronic device 1. When
it is necessary to switch the audio output mode of the
electronic device 1 to the handset mode, under the action
of the electric cylinder (not shown in the figures), the ad-
justing part 31 is driven by the connecting part 32 to pass
through the moving channel 132 and protrude to the ex-
terior 12 of the electronic device 1. The adjusting part 31
is turned over relative to the connecting part 32 to cover
the opening 21 of the sound output channel 2. At this
time, the sound waves at the opening 21 of the sound
output channel 21 is covered by the adjusting part 31,
and the propagation direction of the sound waves is
changed as emitting sound toward the front surface of
the display screen along the display screen side of the
electronic device 1.

[0046] In another exemplary embodiment, as shown
in FIG. 4, the drive assembly 4 includes a torque output
unit 41 and a motion transmitting unit 42 connected to
the torque output unit 41. The motion transmitting unit 42
is fixedly connected with the connecting part 32. The
torque output unit 41 outputs torque to drive the motion
transmitting unit 42 to take a straight-line motion along
the first direction of the electronic device (referring to the
Z-axis direction shown in FIG. 3).

[0047] In an example, referring to FIG. 7, the torque
output unit 41 may include, for example, a motor411 and
a gear 413 fixedly connected to an output shaft of the
motor 411. The motor 411 is driven by the drive controller
5 provided in the interior 11 of the electronic device 1.
The motion transmitting unit 42 includes a rack 423. The
gear 413 meshes with the rack 423, and the rack 423 is
fixedly connected with the connecting part 32. Under the
action of the driving force output by the motor 411, the
gear 413 drives the rack 423 to move, thereby driving
the connecting part 32 to move along the first direction
(referring to the Z-axis direction shown in FIG. 3), thereby
driving the adjusting part 31 connected with the connect-
ing part 32 to move toward the exterior 12 of the electronic
device 1.

[0048] In another example, referring to FIG. 6, the
torque output unit 41 may include, for example, a motor
411 and a screw bar 412 connected to the output shaft
of the motor 411. The motor 411 is electrically connected
to the drive controller 5 disposed in the interior 11 of the
electronic device 1. The motion transmitting unit 42 is in
threaded connection with the screw bar 412. Through
the turning of the screw bar 412, the motion transmitting
unit 42 is driven to make linear motion along the first
direction of the electronic device 1 (referring to the Z-axis
direction shown in FIG. 3).

[0049] Referring to FIG. 6 again, the motion transmit-
ting unit 42 includes a first connecting part 421 and a
transmission part 422. One end of the first connecting
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part421 is fixedly connected with the connecting part 32,
the other end of the first connecting part 421 is fixedly
connected with the motion transmitting part 422, and the
motion transmitting part 422 is in threaded connection
with the screw bar 412. Under the action of the driving
force output by the motor 411, the screw bar 412 drives
the transmission part 422 to move. The first connecting
part 421 and the transmission part 422 move synchro-
nously. Through the first connecting part 421, the con-
necting part 32 drives the adjusting part 31 to move to-
ward the interior 11 or exterior 12 of the electronic device
1. When the adjusting part 31 is located in the interior 11
of the electronic device 1, the audio output mode of the
electronic device 1 is the loud-speaking mode. When the
adjusting part 31 is located in the exterior 12 of the elec-
tronic device 1, the adjusting part 31 covers the opening
21 of the sound output channel 2 and changes the prop-
agation direction of the sound waves at the opening 21
of the sound output channel 2 and the audio output mode
of the electronic device 1 is the handset mode.

[0050] In another exemplary embodiment, as shown
in FIGS. 5 and 6, the drive assembly 4 further includes
a mounting rack 43, and the mounting frame 43 includes
a first mounting part 431, a second mounting part 432
and a supporting part 434 that are parallel to each other.
The motor 411 is disposed at a side of the first mounting
part 43 away from the second mounting part 432, and a
shell of the motor 411 is fixedly connected with the first
mounting part 43 through the supporting part 434. The
motor 411 is electrically connected with the drive control-
ler 5 disposed in the interior 11 of the electronic device
1, and the drive controller 5 is fixedly connected to the
third mounting part 51 disposed on the shell structure of
the electronic device 1.

[0051] Inthis embodiment, still referring to FIGS. 5 and
6, the screw bar 412 connected with the motor 411 is
disposed between the first mounting part 431 and the
second mounting part 432, and the output shaft of the
motor 411 isin rotation connection with the first mounting
part 431. The output shaft of the motor 411 passes
through the first mounting part 431 and is fixedly con-
nected with one end of the screw bar 412, the other end
of the screw bar 412 is rotationally connected with the
second mounting part431, and the second mounting part
432 is fixedly connected with an inner wall of the shell
structure at the top 13 of the electronic device 1.

[0052] In this embodiment, as shown in FIG. 5, the
mounting rack 43 further includes a fixing part 433. The
fixing part433 is fixedly connected with the first mounting
part 431, and the fixing part 433 is connected with the
shell structure of the electronic device 1. Wherein, the
fixing part 433 can be pasted or welded to the shell struc-
ture of the electronic device 1; alternately, the fixing part
433 can also be fixed to the shell structure of the elec-
tronic device 1 by screws.

[00563] Inthisembodiment, as shownin FIG. 5and FIG.
6, the drive assembly 4 further includes a limiting part
44. The limiting part 44 is parallel to the screw bar 412,



13 EP 3 926 936 A2 14

and both ends of the limiting part 44 are fixedly connected
with the first mounting part431 and the second mounting
part 431, respectively. The limiting part 44 passes
through the motion transmitting unit 42 in the above em-
bodiment, that is, the motion transmitting part 422, and
the motion transmitting part 422 is in sliding connection
with the limiting part 44. The limiting part 44 is used for
limiting the motion transmitting part 422 to take a recip-
rocate motion between the first mounting part 431 and
the second mounting part 432.

[0054] The present disclosure also provides an audio
output mode adjustment method, which is applied to an
electronic device having the audio output mode adjust-
ment structure as described above. Referring to FIG. 8,
the method includes the following steps.

[00565] At step S110, audio output mode adjustment
information is received;

[0056] At step S120, a target audio output mode is de-
termined according to the audio output mode adjustment
information. In this step, the target audio output mode is,
for example, a loud-speaking mode or a handset mode.
[0057] At step S130, a position of an adjustment unit
of the audio output mode adjustment structure relative
to an opening of a sound output channel is adjusted ac-
cording to the targetaudio output mode. In this step, when
the target audio output mode is the loud-speaking mode,
the adjustment unit does not cover the opening of the
sound output channel, and the sound waves propagate
along a straight line through the opening of the sound
output channel; when the target audio output mode is the
handset mode, the adjustment unit is adjusted to cover
the opening of the sound output channel, so that sound
waves propagate through the opening of the sound out-
put channel toward the display screen side of the elec-
tronic device.

[00568] The present disclosure also provides an audio
output mode adjustment apparatus, which is applied to
an electronic device having the audio output mode ad-
justment structure mentioned above.

[00569] Referring to FIG. 9, the audio output mode ad-
justing apparatus includes a receiving module 110, ade-
termining module 120 and an adjusting module 130. The
receiving module 110 is configured to receive audio out-
put mode adjustment information, the determining mod-
ule 120 is configured to determine a target audio output
mode according to the audio output mode adjustment
information, and the adjusting module 130 is configured
to adjust a position of an adjustment unit of the audio
output mode adjustment structure relative to an opening
of a sound output channel, according to the target audio
output mode. Of course, it should be understood that one
or more of the modules described in this specification
can be implemented by circuitry.

[0060] The present disclosure also provides an elec-
tronic device, which may be a mobile communication
electronic product such as a mobile phone and a tablet
computer. The electronic device includes a control unit,
a speaker located at the bottom of the electronic device,
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and the aforementioned audio output mode adjustment
structure.

[0061] The audio output mode adjustment structure
can adjust the output mode of the electronic device to
meet the needs of the versatility of the electronic device,
reduce the occupation of the internal space of the elec-
tronic device, leave more available space for other com-
ponents, and is conductive to the division of the interior
space of the electronic device, which makes the layout
more reasonable.

[0062] Atthe same time, the audio output mode of the
electronic device can be switched through the audio out-
putmode adjustment structure, and the audio information
can be output in the loud-speaking mode or the handset
mode according to the user’s use needs, so astoimprove
the user’'s use experience. When the user needs to listen
to audio in the headset mode, the control unit controls
the audio output mode adjustment structure according
to the user’s selection, so that the adjustment part in the
audio output mode adjustment structure protrudes to out-
side of the electronic device, and the adjustment part
covers the opening of the sound output channel located
at the top of the electronic device. At this point, the sound
waves are covered by the adjustment part, and the prop-
agation direction of the sound waves is changed, so as
to emit sound toward the front surface of the display
screen along the display screen side of the electronic
device 1, so thatthe sound sentfrom the handset is clear-
er when the user listens to the audio.

[0063] When the userneeds tooutputaudio inthe loud-
speaking mode, the control unit controls the audio output
mode adjustment structure according to the user's se-
lection, sothat the adjusting partin the audio output mode
adjustment structure moves toward inside of the elec-
tronic device, and the adjustment part does not cover the
opening of the sound output channel located at the top
of the electronic device. At this point, the sound wave is
not covered by the adjusting part and travels along the
sound output channel of the electronic device in a straight
line. The speaker at the top of the electronic device and
the speaker at the bottom of the electronic device make
asound togetherto forma symmetrical stereo field, which
improves the stereo effect of the audio in the loud-speak-
ing mode.

[0064] Those skilled in the art will easily think of other
embodiments of the present disclosure after considering
the description and practicing the application herein. The
present disclosure is intended to cover any variations,
uses, or adaptive changes of the present disclosure,
which follow the general principles of the present disclo-
sure and include common general knowledge or custom-
ary technical means in the technical field to which this
disclosure is not applied. The description and examples
are to be considered exemplary only, and the true scope
of this disclosure are pointed out by the following claims.
[0065] Itshould be understood that the present disclo-
sure is not limited to the precise structure that has been
described above and shown in the drawings, and various
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modifications and changes can be made without depart-
ing from the scope thereof. The scope of the present
disclosure is limited only by the appended claims.

Claims

1. An audio output mode adjustment structure that is
applied to an electronic device (1) with a handset
mode, the audio output mode adjustment structure
comprising:

a sound output channel (2) communicating an
interior (11) of the electronic device and an ex-
terior (12) of the electronic device and having
an opening (21) that is located at a top (13) of
the electronic device; and

an adjustmentunit (3) thatis configured to move
relative to the opening of the sound output chan-
nel, wherein when the electronic device outputs
audio in:

a loud-speaking mode, the adjustment unit
does not cover the sound output channel
and sound waves propagate in a straight
line through the opening of the sound output
channel, and

the handset mode, the adjustment unit cov-
ers the opening of the sound output channel
so that the sound waves propagate toward
a display screen side of the electronic de-
vice through the opening of the sound out-
put channel.

2. Theaudiooutput mode adjustment structure accord-
ing to claim 1, wherein the adjusting unit further com-
prises an adjusting part (31) and a connecting part
(32) connected with each other, and under an action
of an external force, the connecting part drives the
adjusting part to move relative to the opening of the
sound output channel;
wherein, when the electronic device outputs audio in:

the loud-speaking mode, the adjusting partdoes
not cover the opening of the sound output chan-
nel;

the handset mode, the adjusting part covers the
opening of the sound output channel.

3. Theaudiooutput mode adjustment structure accord-
ing to claim 2, wherein:

the adjusting part is rotationally connected with
the connecting part, and

when the electronic device outputs audio in the
loud-speaking mode, the adjusting part and the
connecting part is located at the interior of the
electronic device and the adjusting part does not
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cover the opening of the sound output channel,
and

when the electronic device outputs audio in the
handset mode, the connecting part drives the
adjusting part to protrude to the exterior of the
electronic device and the adjusting part flips rel-
ative to the connecting part to cover the opening
of the sound output channel.

4. Theaudio outputmode adjustment structure accord-

ing to claim 3 or 4, wherein:

a moving channel (132) communicating the in-
terior and the exterior of the electronic device is
opened at the top of the electronic device and
the moving channel is parallel to the sound out-
put channel, and

the connecting part drives the adjusting part to
protrude to the exterior of the electronic device
through the moving channel.

5. Theaudio outputmode adjustment structure accord-

ing to any one of claims 2 - 4, wherein:

the adjustment unit further comprises a rotation
conditioning part and the adjusting part is con-
nected with the connecting part through the ro-
tation conditioning part, and

the rotation conditioning partis configured to ap-
ply a flipping force to drive the adjusting part to
flip a preset angle relative to the connecting part.

6. Theaudio outputmode adjustment structure accord-

ing to any one of claims 2 - 5, wherein:

the adjusting part is disposed at the exterior of
the electronic device, the connecting part ex-
tends from the interior of the electronic device
to the exterior of the electronic device, and the
adjusting part is fixedly connected with the con-
necting part at a preset angle, and

under the action of external force, the connect-
ing part slides along a width direction of the elec-
tronic device to drive the adjusting part to cover
the sound output channel or not cover the sound
output channel.

The audio output mode adjustment structure accord-
ing to claim 6, wherein a sliding groove(131) is
opened at the top of the electronic device that ex-
tends along a width direction of the sliding groove,
and an end of the connecting part connected with
the adjusting part passes through the sliding groove
and protrudes to the exterior of the electronic device.

The audio output mode adjustment structure accord-
ing to any one of claims 2 - 7, wherein the audio
output mode adjustment structure further comprises
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a drive assembly (4) that is connected with the con-
necting part, and the drive assembly drives the con-
necting part to move relative to the sound output
channel so as to drive the adjusting part to cover the
sound output channel or not cover the sound output
channel.

The audio output mode adjustment structure accord-
ing to claim 8, wherein:

the drive assembly comprises a torque output
unit (41) and a motion transmitting unit (42) con-
nected to the torque output unit, the motion
transmitting unit and the connecting part is fix-
edly connected, and

the torque output unit outputs torque to drive the
motion transmitting unit to take a straight-line
motion.

The audio output mode adjustment structure accord-
ing to claim 9, further comprising a drive controller
(5) that is configured to control the torque output unit
to output torque and is electrically connected with a
control unit of the electronic device.

The audio output mode adjustment structure accord-
ing to claim 9 or 10, wherein the torque output unit
comprises a motor (411) and a screw bar (412) con-
nected to an output shaft ofthe motor, and the motion
transmitting unitis in a threaded connection with the
screw bar.

The audio output mode adjustment structure accord-
ing to claim 11, wherein the drive assembly further
comprises a mounting rack (43) having a first mount-
ing part (431) and a second mounting part (432) par-
allel to each other, and the screw bar is arranged
between the first mounting part and the second
mounting part, the output shaft of the motor passes
through the first mounting part and is fixedly con-
nected with the screw bar.

The audio output mode adjustment structure accord-
ing to claim 12, wherein the drive assembly further
comprises a limiting part (44) that is parallel to the
screw bar, with two ends of the limiting part being
fixedly connected with the first mounting part and the
second mounting part respectively, and the limiting
part extending through the motion transmitting unit,
wherein the mounting rack further comprises a fixing
part (433) that is fixedly connected with the first
mounting part and connected with a shell structure
of the electronic device.

An audio output mode adjustment method that is ap-
plied to the electronic device having the audio output
mode adjustment structure according to any one of
claims 1 to 13,
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10

wherein the audio output mode adjustment method
comprising:

receiving (S110) audio output mode adjustment
information;

determining (S120) a target audio output mode
based on the audio output mode adjustment in-
formation; and

adjusting (S130) a position of an adjustment unit
of the audio output mode adjustment structure
relative to an opening of a sound output channel
based on the target audio output mode.

15. An audio output mode adjustment apparatus that is

applied to the electronic device having the audio out-
put mode adjustment structure according to any one
of claims 1 to 13, wherein the audio output mode
adjustment apparatus comprising:

a receiving module (110) that is configured to
receive audio output mode adjustment informa-
tion;

a determining module (120) that is configured
to determine a target audio output mode based
on the audio output mode adjustment informa-
tion; and

an adjusting module (130) that is configured to
adjust a position of an adjustment unit of the
audio output mode adjustment structure relative
to an opening of a sound output channel based
on the target audio output mode.
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