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(54) SCREEN SOUND-GENERATING DEVICE
(57) This application provides a screen sounding de-
vice. A vibrator and a hard substance that has a specific
Young’s modulus and area size are disposed under a
screen. The vibrator drives, by using the hard substance,
the screen to vibrate in a direction perpendicular to a
surface of the screen. Therefore, in a process in which

100
/

the vibrator vibrates the screen by using the hard sub-
stance, a vibration area of the screen can be increased
by using the hard substance, to enable, as much as pos-
sible, most regions of the screen to be vibrated, thereby
generating a better vibration effect.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201910229225.7, filed with the China
National Intellectual Property Administration on March
25, 2019 and entitled "SCREEN SOUNDING DEVICE",
which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of electronic
devices, and more specifically, to a screen sounding de-
vice.

BACKGROUND

[0003] Based on design requirements of a full-screen
mobile phone and a non-perforated appearance, a con-
ventional technology provides a screen sounding tech-
nology of generating a sound through screen vibration,
to replace a conventional technology of starting a receiv-
er in a mobile phone to generate a sound. In the screen
sounding technology, the screen is driven, through vibra-
tion of a vibrator disposed inside a mobile phone, to vi-
brate to generate a sound wave, to be transmitted to hu-
man ears.

[0004] In a current screen sounding technology, a vi-
brator is adhered to a middle frame of a mobile phone,
and the vibrator drives the middle frame to drive a screen
to vibrate, causing a poor vibration effect.

[0005] Therefore, there is an urgent need to provide a
device that is based on a screen sounding technology,
to improve a vibration effect.

SUMMARY

[0006] Thisapplication provides ascreen soundingde-
vice, and a hard substance is disposed between a screen
and a vibrator, to effectively improve a vibration effect of
the screen.

[0007] According to a first aspect, a screen sounding
device is provided. The screen sounding device includes:

a screen, a hard substance, and a vibrator, where
the hard substance is disposed between the screen
and the vibrator, the vibrator is adhered to the screen
by using the hard substance, the vibrator drives, by
using the hard substance, the screen to vibrate in a
direction perpendicular to a surface of the screen, a
Young’s modulus of the hard substance is greater
than a preset value, and an area of a projection of
the hard substance on the surface of the screen is
greater than an area of a projection of the vibrator
on the surface of the screen and is less than an area
of the surface of the screen.

[0008] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, the vibrator
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is disposed under the screen. Compared with a structure
in which the vibrator is adhered to a middle frame, be-
cause the middle frame does not need to be vibrated to
drive the screen to vibrate, a vibration displacement can
be increased, an energy loss can be reduced, and vibra-
tion of the middle frame and a rear cover can be allevi-
ated, thereby improving a vibration effect. In addition, the
vibrator is adhered under the screen by using the hard
substance that has a specific Young’s modulus and area
size. Therefore, in an aspect, the screen can be better
supported by using the hard substance. In another as-
pect, inaprocess in which the vibrator vibrates the screen
by using the hard substance, a vibration area of the
screen can be increased by using the hard substance,
to enable, as much as possible, most regions of the
screen to be vibrated, thereby generating a better vibra-
tion effect. This design has better applicability especially
for a screen sounding device with a flexible screen. In
stillanother aspect, the vibrator emits heat in the vibration
process. If a heat emitting part (for example, a part in
which a coil is disposed) of the vibrator is close to a screen
side, the hard substance disposed between the screen
and the vibrator can alleviate damage to the screen
caused by heat emitting of the vibrator.

[0009] Optionally, the screen sounding device further
includes the middle frame disposed under the screen, a
first hole or a first groove is disposed in the middle frame,
and the first hole or the first groove accommodates the
vibrator.

[0010] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, a groove or
a hole (for example, the first groove or the first hole) that
can accommodate the vibrator is disposed in the middle
frame, to use space of the groove or the hole in a thick-
ness direction of the device to compensate for space
occupied by the vibrator in the thickness direction of the
device, thereby effectively reducing a size of the device
in the thickness direction.

[0011] Optionally, in a thickness direction of the
screen, there is a gap between the hard substance and
a surface that is of the middle frame and that faces the
hard substance.

[0012] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, in the thick-
ness direction of the screen, the gap is provided between
the hard substance and the middle frame, to enable the
hard substance to be notin contact with the middle frame
as much as possible in a process of vibrating up and
down in the thickness direction of the screen, to reduce
noise caused by continuous contact with the middle
frame, thereby improving a vibration effect.

[0013] Optionally, a second groove is further disposed
in the middle frame, and the second groove accommo-
dates the hard substance.

[0014] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, a groove (for
example, the second groove) that accommodates the
hard substance is disposed in the middle frame, to use
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space of the groove in the thickness direction of the de-
vice to compensate for space occupied by the hard sub-
stance in the thickness direction of the device, thereby
effectively reducing the size of the device in the thickness
direction.

[0015] Optionally, the first hole is disposed in the mid-
dle frame, and the vibrator protrudes from the first hole
on a side that is of the middle frame and that is far away
from the screen; and

the screen sounding device further includes a support
apparatus connected, through fastening, to the side that
is of the middle frame and thatis far away from the screen,
and a surface that is of the vibrator and that protrudes
from the first hole is in contact with a surface of the sup-
port apparatus.

[0016] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, when a hole
(for example, the first hole) that accommodates the vi-
brator is disposed in the middle frame, the support ap-
paratus connected, through fastening, to the middle
frame s disposed on the middle frame, so that the vibrator
can be better supported.

[0017] Optionally, the vibratorincludes a first magnetic
component and a second magnetic component that are
distributed in the thickness direction of the screen, there
is a gap between the first magnetic component and the
second magnetic component, the first magnetic compo-
nent is adhered to the hard substance, the second mag-
netic component is adhered to the support apparatus,
and a polarity of the first magnetic component or the sec-
ond magnetic component changes based on a first fre-
quency, to enable the first magnetic component and the
second magnetic component to meet a characteristic of
same-polarity attraction or opposite-polarity repelling
based on the first frequency.

[0018] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, the second
magnetic component is fastened by using the support
apparatus, and all energy is enabled, as much as possi-
ble by using characteristics of same-polarity attraction
and opposite-polarity repelling, to push the first magnetic
component to vibrate up and down, to drive, by using the
hard substance, the screen to vibrate, thereby effectively
improving a vibration effect and improving a listening ef-
fect.

[0019] Optionally, the area of the projection of the hard
substance on the surface of the screen is less than or
equal to half the area of the surface of the screen.
[0020] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, the area of
the projection of the hard substance on the surface of
the screen is enabled to be less than or equal to half the
area of the surface of the screen. Therefore, when the
groove that can be used to accommodate the hard sub-
stance is disposed in the middle frame, a support action
of the middle frame for the screen and other components
can be maintained as much as possible on a basis that
the device can be reduced.
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[0021] Optionally, a peripheral region of a lower sur-
face of the screen is adhered to a surface of the middle
frame by using an adhesive layer, the adhesive layer
includesfirstregions and secondregions, thefirstregions
are close to the hard substance, the second regions are
at least some regions of the adhesive layer other than
the first regions, a size of the first region in a first direction
is smaller than a size of the second region in the first
direction, the first direction is a direction that perpendic-
ularly points to an inner side of the adhesive layer from
an outer side of the adhesive layer, and the first direction
is parallel to the surface of the screen.

[0022] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, a relatively
narrow size is set for an adhesive layer close to the hard
substance in the direction that perpendicularly points to
the inner side of the adhesive layer from the outer side
of the adhesive layer, so that a binding force between
the middle frame and the screen can be reduced to a
specific extent, to alleviate constraint on the hard sub-
stance to increase a vibration displacement of the hard
substance, thereby improving a vibration effect of the
screen and improving a listening effect.

[0023] Optionally, the screen sounding device further
includes a rear cover disposed on the side that is of the
middle frame and that is far away from the screen, a
peripheral region of a surface that is of the rear cover
and that faces the middle frame is adhered to a surface
of the middle frame, the first hole that accommodates the
vibrator is disposed in the middle frame, and the vibrator
protrudes from the first hole on the side that is of the
middle frame and that is far away from the screen; and
in the thickness direction of the screen, a distance be-
tween a partial region starting from an end portion of the
rear cover and the screen is gradually changed, and a
distance between the end portion of the rear cover and
the screen is the largest; and the vibrator is placed in the
partial region.

[0024] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, the partial
region is used as an inclined part to place the vibrator,
so that a distance between another region of the rear
cover and the screen does not need to be changed, there-
by reducing a thickness of a partial region of the device.
[0025] Optionally, n holes are disposed in a region of
the hard substance other than a region that is of the hard
substance and that is adhered to the vibrator, and nis a
positive integer.

[0026] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, a plurality
of holes are disposed in the hard substance. Therefore,
air in an adhesive substance can be released via the
holesin the hard substance, to enable the hard substance
to be better adhered to the screen.

[0027] Optionally, the hard substance is a metal object,
and a surface that is of the hard substance and that is
adhered to the screen and/or a surface that is of the hard
substance and that is adhered to the vibrator each are/is
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coated with an insulation layer.

[0028] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, when the
hard substance is a metal substance, the surface of the
hard substance is coated with the insulation layer, so that
the hard substance can be prevented, as much as pos-
sible, from generating a capacitance effect with a com-
ponent (such as the screen or the middle frame) near the
hard substance, thereby ensuring an antenna effect as
much as possible.

[0029] Optionally, a coefficient of thermal conductivity
of the hard substance is greater than a preset value.
[0030] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, a hard sub-
stance with a better coefficient of thermal conductivity
has a better heat-conducting property. Because the vi-
brator emits heatin the vibration process, if the heat emit-
ting part of the vibrator is close to the screen side, the
heat generated by the vibrator can be rapidly transmitted
by using a hard substance with a relatively good heat-
conducting property, to enable copper foil in a protective
layer of the screen to evenly dissipate the heat, thereby
alleviating damage to the screen caused by heat emitting
of the vibrator.

[0031] Optionally, a third groove or a second hole is
disposed in the protective layer of the screen, and the
third groove or the second hole accommodates the hard
substance.

[0032] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, the groove
or the hole is disposed in the protective layer of the
screen, so that the hard substance can be accommodat-
ed by using the groove or the hole without affecting a
function of the screen, thereby reducing a thickness of
the device.

[0033] Optionally, a fourth groove that accommodates
the vibrator is disposed in the hard substance, the third
groove or the second hole in the protective layer of the
screen accommodates the fourth groove, and a region
of the hard substance other than the fourth groove is
adhered under the screen.

[0034] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, the hard sub-
stanceis disposed as a structure that has the groove that
can accommodate the vibrator, and the groove is accom-
modated in the groove or the hole of the screen, to use
space of the protective layer of the screen and the hard
substance in the thickness direction of the device to com-
pensate for space occupied by the vibrator in the thick-
ness direction of the device, thereby effectively reducing
the size of the device in the thickness direction.

[0035] In addition, the vibrator generates heat in the
vibration process. For a hard substance with a relatively
large coefficient of thermal conductivity, if the hard sub-
stance is entirely accommodated in the groove or the
hole in the protective layer of the screen, a heat dissipa-
tion effect is reduced. The hard substance is disposed
as the structure that has the groove that can accommo-
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date the vibrator, and the groove is accommodated in
the groove or the hole of the screen, to enable the region
of the hard substance other than the fourth groove to be
adhered under the screen. Therefore, the heat can be
dissipated from the copper foil in the protective layer of
the screen by using the region that is of the hard sub-
stance other than the groove and that is adhered under
the screen, thereby reducing the thickness of the device
and improving a heat dissipation effect.

[0036] Optionally, the screen sounding device further
includes a camera, and the hard substance and the vi-
brator are disposed close to the camera.

[0037] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, the hard sub-
stance and the vibrator are disposed close to the camera,
so that a usage habit of a user can be met.

[0038] Optionally, the screen sounding device further
includes a battery, and the projections of the hard sub-
stance and the vibrator on the surface of the screen do
not overlap with a projection of the battery on the surface
of the screen.

[0039] Optionally, the screen sounding device further
includes a screen circuit board adhered underthe screen;
and

the projections of the vibrator and the hard substance on
the surface of the screen do not overlap with a projection
of the screen circuit board on the surface of the screen.
[0040] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, in the thick-
ness direction of the screen, neither of the two compo-
nents, namely, the vibrator and the hard substance, is
enabled to be stacked with the screen circuit board.
Therefore, in an aspect, the thickness of the device can
be reduced to a specific extent. In another aspect, a prob-
lem that the screen circuit board may be damaged due
to vibration of the vibrator and the hard substance is
avoided as much as possible. In still another aspect, a
problem that a vibration effect of the hard substance and
the vibrator is affected due to component stacking is
avoided as much as possible.

[0041] Optionally, the screen sounding device further
includes a screen circuit board disposed between the
screen and the vibrator, and the vibrator is adhered to
the screen by using the hard substance and the screen
circuit board; and

a projection of the screen circuit board on the surface of
the screen at least partially overlaps with the projections
of the vibrator and the hard substance on the surface of
the screen.

[0042] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, both the vi-
brator and the hard substance are enabled to be stacked
with the screen circuit board, so that a use requirement
can be met when inner space of the device is limited.
[0043] Optionally, the hard substance is adhered to a
side that is of the screen circuit board and that is far away
from the screen; or the hard substance is adhered be-
tween the screen and the screen circuit board; or
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a third hole is disposed in a non-component region of the
screen circuit board, and the third hole accommodates
the hard substance.

[0044] According to a second aspect, a screen sound-
ing device is provided. The screen sounding device in-
cludes:

a screen;
a vibrator adhered under the screen; and

a middle frame disposed under the screen, where a
hole or a groove that accommodates the vibrator is
disposed in the middle frame, and the vibrator drives
the screen to vibrate in a direction perpendicular to
a surface of the screen.

[0045] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, the vibrator
is disposed under the screen. Compared with a structure
in which the vibrator is adhered to the middle frame, be-
cause the middle frame does not need to be vibrated to
drive the screen to vibrate, a vibration displacement can
be increased, an energy loss can be reduced, and vibra-
tion of a rear cover can be alleviated, thereby improving
a vibration effect. In addition, the hole or the groove that
can accommodate the vibrator is disposed in the middle
frame, so that a thickness of the device can be effectively
reduced.

[0046] Optionally, the hole is disposed in the middle
frame, and the vibrator protrudes from the hole on a side
that is of the middle frame and that is far away from the
screen; and

the screen sounding device further includes a support
apparatus connected, through fastening, to the side that
is of the middle frame and thatis far away from the screen,
and a surface that is of the vibrator and that protrudes
from the hole is in contact with a surface of the support
apparatus.

[0047] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, when the
hole (for example, a first hole) that accommodates the
vibrator is disposed in the middle frame, the support ap-
paratus connected, through fastening, to the middle
frame is disposed on the middle frame, so that the vibrator
can be better supported.

[0048] Optionally, the vibratorincludes a first magnetic
component and a second magnetic component that are
distributed in a thickness direction of the screen, there is
agap between the first magnetic component and the sec-
ond magnetic component, the first magnetic component
is adhered to the screen, the second magnetic compo-
nent is adhered to the support apparatus, and a polarity
of the first magnetic component or the second magnetic
component changes based on afirst frequency, to enable
the first magnetic component and the second magnetic
component to meet a characteristic of same-polarity at-
traction or opposite-polarity repelling based on the first
frequency.

[0049] Therefore, in the screen sounding device pro-
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vided in this embodiment of this application, the second
magnetic component is fastened by using the support
apparatus, and all energy is enabled, as much as possi-
ble by using characteristics of same-polarity attraction
and opposite-polarity repelling, to push the first magnetic
component to vibrate up and down, to drive the screen
to vibrate, thereby effectively improving a vibration effect
and improving a listening effect.

[0050] Optionally, a peripheral region of a lower sur-
face of the screen is adhered to a surface of the middle
frame by using an adhesive layer, the adhesive layer
includesfirstregions and secondregions, thefirstregions
are close to the vibrator, the second regions are at least
some regions of the adhesive layer other than the first
regions, a size of the first region in a first direction is
smaller than a size of the second region in the first direc-
tion, the first direction is a direction that perpendicularly
points to an inner side of the adhesive layer from an outer
side of the adhesive layer, and the first directionis parallel
to the surface of the screen.

[0051] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, a relatively
narrow size is set for an adhesive layer close to the vi-
brator in the direction that perpendicularly points to the
inner side of the adhesive layer from the outer side of the
adhesive layer, so that a binding force between the mid-
dle frame and the screen can be reduced to a specific
extent, to alleviate constraint on the vibrator to increase
a vibration displacement of the vibrator, thereby improv-
ing a vibration effect of the screen and improving a lis-
tening effect.

[0052] Optionally, the screen sounding device further
includes a rear cover disposed on the side that is of the
middle frame and that is far away from the screen, a
peripheral region of a surface that is of the rear cover
and that faces the middle frame is adhered to a surface
of the middle frame, the hole that accommodates the
vibrator is disposed in the middle frame, and the vibrator
protrudes from the hole on the side that is of the middle
frame and that is far away from the screen; and

in the thickness direction of the screen, a distance be-
tween a partial region starting from an end portion of the
rear cover and the screen is gradually changed, and a
distance between the end portion of the rear cover and
the screen is the largest; and the vibrator is placed in the
partial region.

[0053] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, the partial
region is used as an inclined part to place the vibrator,
so that a distance between another region of the rear
cover and the screen does not need to be changed, there-
by reducing a thickness of a partial region of the device.
[0054] Optionally, a groove or a hole is disposed in a
protective layer of the screen, and the groove or the hole
in the protective layer accommodates the vibrator.
[0055] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, the groove
or the hole is disposed in the protective layer of the
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screen, so that the hard substance can be accommodat-
ed by using the groove or the hole without affecting a
function of the screen, thereby reducing the thickness of
the device.

[0056] Optionally, the screen sounding device further
includes a camera, and the vibrator is disposed close to
the camera.

[0057] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, the vibrator
is disposed close to the camera, so that a usage habit of
a user can be met.

[0058] Optionally, the screen sounding device further
includes a battery, and a projection of the vibrator on the
surface of the screen does not overlap with a projection
of the battery on the surface of the screen.

[0059] Optionally, the screen sounding device further
includes a screen circuit board adhered under the screen;
and

the projection of the vibrator on the surface of the screen
does not overlap with a projection of the screen circuit
board on the surface of the screen.

[0060] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, in the thick-
ness direction of the screen, the vibrator is enabled to be
not stacked with the screen circuit board. Therefore, in
an aspect, the thickness of the device can be reduced to
a specific extent. In another aspect, a problem that the
screen circuit board may be damaged due to vibration of
the vibrator is avoided as much as possible. In still an-
other aspect, a problem that a vibration effect of the vi-
brator is affected due to component stacking is avoided
as much as possible.

[0061] Optionally, the screen sounding device further
includes a screen circuit board disposed between the
screen and the vibrator, and the vibrator is adhered to
the screen by using the screen circuit board; and

a projection of the screen circuit board on the surface of
the screen at least partially overlaps with the projection
of the vibrator on the surface of the screen.

[0062] Therefore, in the screen sounding device pro-
vided in this embodiment of this application, the vibrator
is enabled to be stacked with the screen circuit board,
so that a use requirement can be met when inner space
of the device is limited.

[0063] Optionally, the vibrator is adhered to a side that
is of the screen circuit board and that is far away from
the screen; or

a hole that accommodates the vibrator is disposed in a
non-component region of the screen circuit board.

BRIEF DESCRIPTION OF DRAWINGS

[0064]
FIG. 1 is a schematic structural diagram of a screen
sounding device in a yz plane according to an em-

bodiment of this application;
FIG. 2 is a schematic structural diagram of a screen
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sounding device in an xy plane according to an em-
bodiment of this application;

FIG. 3 is a schematic structural diagram of a hard
substance and a vibrator in a yz plane according to
an embodiment of this application;

FIG. 4 and FIG. 5 each are another schematic struc-
tural diagram of a screen sounding device in an xy
plane according to an embodiment of this applica-
tion;

FIG. 6 is a schematic structural diagram of a middle
frame in an xy plane according to an embodiment of
this application;

FIG. 7 and FIG. 8 each are another schematic struc-
tural diagram of a screen sounding device in a yz
plane according to an embodiment of this applica-
tion;

FIG. 9 is a schematic structural diagram of a local
region of a screen sounding device according to an
embodiment of this application;

FIG. 10 is another schematic structural diagram of
a screen sounding device in a yz plane according to
an embodiment of this application;

FIG. 11is aschematic structural diagram of a support
apparatus according to an embodiment of this appli-
cation;

FIG. 12 is another schematic structural diagram of
a screen sounding device in a yz plane according to
an embodiment of this application;

FIG. 13 is another schematic structural diagram of
a screen sounding device in an xy plane according
to an embodiment of this application;

FIG. 14 to FIG. 18 each are another schematic struc-
tural diagram of a screen sounding device in a yz
plane according to an embodiment of this applica-
tion;

FIG. 19 is another schematic structural diagram of
a screen sounding device in an xy plane according
to an embodiment of this application; and
FIG.20to FIG. 30 each are another schematic struc-
tural diagram of a screen sounding device in a yz
plane according to an embodiment of this applica-
tion.

DESCRIPTION OF EMBODIMENTS

[0065] The following describes technical solutions of
this application with reference to accompanying draw-
ings.

[0066] A screen sounding device in the embodiments

of this application may be configured in or may be any
device with a screen. For example, the device may be a
mobile phone, a Pad, a notebook computer, or a smart-
watch.

[0067] First, a coordinate system in the accompanying
drawings in the embodiments of this application is de-
scribed, X, y, and z directions are perpendicular to each
other. Generally, length, width, and thickness directions
of a device are consistent with length, width, and thick-
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ness directions of a screen. Therefore, in the embodi-
ments of this application, a zdirection may be understood
as athickness direction of a device or a screen configured
in the device, ay direction may be understood as a length
direction of the device or the screen configured in the
device, and an x direction may be understood as a width
direction of the device or the screen configured in the
device.

[0068] The following describes in detail the screen
sounding device in the embodiments of this application
with reference to FIG. 1 to FIG. 30.

[0069] FIG. 1 is a schematic structural diagram of a
screen sounding device in a yz plane according to an
embodiment of this application, and FIG. 2 is a schematic
structural diagram of a screen sounding device in an xy
plane according to an embodiment of this application.
[0070] Referringto FIG. 1 and FIG. 2, a screen sound-
ing device 100 includes a screen 110, a hard substance
120, and a vibrator 130. The hard substance 120 is dis-
posed between the screen 110 and the vibrator 130. The
vibrator 130 is adhered to the screen 110 by using the
hard substance 120. A Young’s modulus of the hard sub-
stance 120 is greater than a preset value, and an area
of a projection of the hard substance 120 on a surface
of the screen 110 is greater than an area of a projection
of the vibrator 120 on the surface of the screen 110 and
is less than an area of the surface of the screen 110. The
vibrator 130 drives, by using the hard substance 120, the
screen 110 to vibrate in a direction perpendicular to the
surface of the screen 110, to enable the screen 110 to
sound.

[0071] That the vibrator 130 is adhered to the screen
110 by using the hard substance 120 may indicate that
the vibrator 130 is adhered to the screen 110 by using
only the hard substance 120, in other words, an upper
surface and a lower surface of the hard substance 120
are respectively adhered to the screen 110 and the vi-
brator 130; or may indicate that the vibrator 130 is ad-
hered to the screen 110 by using the hard substance 120
and another component (for example, as described be-
low, the vibrator 130 may be adhered to the screen 110
by using a screen circuit board 180 and the hard sub-
stance 120). This is not limited in the embodiments of
this application.

[0072] In addition, that the hard substance 120 is dis-
posed between the screen 110 and the vibrator 130 may
be understood that the two surfaces of the hard sub-
stance are respectively adhered to the screen and the
vibrator. That the surface of the hard substance is ad-
hered to the screen may indicate that the surface of the
hard substance is adhered to a lower surface of the
screen, or may indicate that the surface of the hard sub-
stance is adhered to a surface of a groove or a hole that
is disposed in a protective layer of the screen, as shown
in FIG. 15 to FIG. 17. Both the two cases may indicate
that the surface of the hard substance is adhered to the
screen. This is not limited in the embodiments of this
application.
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[0073] In the embodiments of this application, the vi-
brator is disposed under the screen. Compared with a
structure in which the vibrator is adhered to a middle
frame, because the middle frame does not need to be
vibrated to drive the screen to vibrate, a vibration dis-
placement can be increased, an energy loss can be re-
duced, and vibration of the middle frame and a rear cover
can be alleviated, thereby improving a vibration effect.
In addition, the vibrator is adhered under the screen by
using the hard substance that has a specific Young’s
modulus and area size. Therefore, in an aspect, the
screen can be better supported by using the hard sub-
stance. In another aspect, in a process in which the vi-
brator vibrates the screen by using the hard substance,
a vibration area of the screen can be increased by using
the hard substance, to enable, as much as possible, most
regions of the screen to be vibrated, thereby generating
a better vibration effect. This design has better applica-
bility especially for a screen sounding device with a flex-
ible screen. In still another aspect, the vibrator emits heat
in the vibration process. If a heat emitting part of the vi-
brator is close to a screen side, the hard substance dis-
posed between the screen and the vibrator can alleviate
damage to the screen caused by heat emitting of the
vibrator.

[0074] In the embodiments of this application, compo-
nents of the screen sounding device are correspondingly
designed mainly from a perspective of improving a vibra-
tion effect of the screen and reducing a thickness of the
device. Thefollowing describes the components in detail.

Hard substance 120

[0075] The hard substance 120 may be patternsinvar-
ious shapes, for example, a square shown in FIG. 2, or
may be in any other shape (for example, a pattern in an
irregular shape, or acircular light). This is not limited here-
in.

[0076] The hard substance 120 is a sheet-like solid
structure that has a specific Young’'s modulus, and is not
prone to deformation. For example, the Young’s modulus
of the hard substance 120 is greater than or equal to a
preset value. For example, the preset value may be 0.5
Gpa. A material of the hard substance 120 may be metal,
or may be a glass fiber material or the like. This is not
limited herein, provided that the Young’s modulus of the
hard substance 120 is greater than the preset value. Op-
tionally, the hard substance 120 may be a steel sheet.
[0077] An area of a projection of the hard substance
120 on an xy plane is greater than an area of a projection
of the vibrator 130 on the xy plane and is less than an
area of a surface of the screen 110. The projection of the
hard substance 120 on the xy plane may completely cov-
er the projection of the vibrator 130 on the xy plane. Spe-
cifically, a size of the hard substance 120 in an x direction
may be greater than or equal to a size of the vibrator in
the x direction, and a size of the hard substance 120 in
a y direction may be greater than or equal to a size of
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the vibrator in the y direction.

[0078] Inthe embodiments of this application, the hard
substance 120 may be adhered to the screen 110 by
using an adhesive substance (for example, glue). Gen-
erally, the adherence with the adhesive substance may
remain a specific amount of air in the adhesive sub-
stance, and consequently the hard substance 120 cannot
be well adhered to the screen 110. Therefore, to increase
a binding force between the screen 110 and the hard
substance 120, referring to FIG. 3, optionally, n holes
121 are disposed in a region of the hard substance 120
other than a region that is of the hard substance 120 and
that is adhered to the vibrator 130, and n is a positive
integer. It should be understood that the hole in the hard
substance 120 may be a hole in any shape, and is not
limited to being in a shape shown in FIG. 3. For example,
the hole may be a square or various irregular patterns.
This is not limited herein.

[0079] In this way, the air in the adhesive substance
can be released via the holes in the hard substance 120,
to enable the hard substance 120 to be better adhered
to the screen 110.

[0080] In the embodiments of this application, a foam
layer for cushioning that is in direct contact with the hard
substance is not needed on a side that is of the hard
substance and that is close to the screen. The foam layer
may be a foam layer in a protective layer of the screen,
or may be a foam layer under the screen. For example,
in a hard screen, no foam layer is needed in the hard
screen or under the hard screen; and in a flexible screen,
although a foam layer can be disposed on a copper foil
layer of the hard screen, the foam layer is not in direct
contact with the hard substance.

[0081] As described above, the hard substance 120
may be a metal object, and the hard substance 120 may
generate a capacitance effect with a component (such
as the middle frame or the screen) near the hard sub-
stance 120, affecting an antenna effect. Therefore, op-
tionally, the hard substance 120 is a metal object, and a
surface that is of the hard substance 120 and that is ad-
hered to the screen 110 and/or a surface that is of the
hard substance 120 and that is adhered to the vibrator
130 each are/is coated with an insulation layer. In this
way, the surface of the hard substance 120 is coated with
the insulation layer. Therefore, the hard substance 120
can be prevented, as much as possible, from generating
the capacitance effect with a component (such as the
screen 110) near the hard substance 120, thereby en-
suring the antenna effect as much as possible.

[0082] The vibrator 130 emits heat in a vibration proc-
ess. If a heat emitting part of the vibrator is close to a
screen side, more heat may damage the screen 110.
Therefore, optionally, a coefficient of thermal conductivity
of the hard substance 120 is greater than a preset value.
[0083] The preset value may be a value, or may be a
value range. For example, if the material of the hard sub-
stance is steel, the preset value may be 15 W/(m°C).
[0084] A hard substance 120 with a better coefficient
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of thermal conductivity has a better heat-conducting
property. Therefore, the heat generated by the vibrator
130 can be rapidly transmitted by using a hard substance
120 with a relatively good heat-conducting property, to
enable copper foil in the protective layer of the screen
110 to evenly dissipate the heat, thereby alleviating dam-
age to the screen 110 caused by heat emitting of the
vibrator 130.

Vibrator 130

[0085] The vibrator 130 is an exciter of the screen
sounding device, and vibration of the screen 110 may be
implemented through vibration of the vibrator 130. The
vibrator 130 may be a vibrator in any form. This is not
limited in the embodiments of this application. For exam-
ple, the vibrator 130 may be a linear vibrator or a piezo-
electric ceramic vibrator.

[0086] For example, FIG. 4 is used as an example to
briefly describe a possible vibrator in the embodiments
of this application.

[0087] The vibrator 130 may be a magnetic compo-
nent. The magnetic component may be a magnet, or may
be a circuit that has magnetism. This is not limited herein.
All components that can generate magnetic fields or that
have magnetism may be referred to as magnetic com-
ponents. As shown in FIG. 4, the vibrator includes a first
magnetic component 131 and a second magnetic com-
ponent 132. There is a gap between the two magnetic
components. The second magnetic component 132 may
be connected to another component 102 to enable the
second magnetic component 132 to be fastened. A po-
larity of the first magnetic component 131 or a polarity of
the second magnetic component 132 is changed based
on a specific frequency, to enable the first magnetic com-
ponent 131 and the second magnetic component 132 to
generate effects of same-polarity attraction and oppo-
site-polarity repelling. For example, the polarity of the
first magnetic component 131 is kept unchanged, and
the polarity of the second magnetic component 132 is
constantly changed; or the polarity of the second mag-
netic component 132 is kept unchanged, and the polarity
of the first magnetic component 131 is constantly
changed. According to principles of same-polarity attrac-
tion and opposite-polarity repelling between magnetic
components, when the polarity of the first magnetic com-
ponent 131 is the same as the polarity of the second
magnetic component 132, the first magnetic component
131 is enabled to move toward the screen 110 side to lift
up the screen 110; and when the polarity of the first mag-
netic component 131 is opposite to the polarity of the
second magnetic component 132, the firstmagnetic com-
ponent 132 is enabled to move far away from the screen
110 side to restore a location of the screen 110. In this
way, in cycles, the first magnetic component 131 contin-
uously moves up and down to drive the screen 110 to
move up and down, thereby implementing vibration of
the screen 110.



15 EP 3 920 554 A1 16

[0088] The component 102 may be any component
that is configured in the screen sounding device and that
can be connected to the vibrator, for example, a rear
cover and a middle frame shown in FIG. 5, or a support
apparatus shown in FIG. 10. This is described in detail
below, and is not limited herein.

Middle frame 140

[0089] The middle frame 140 is disposed under the
screen 110 to increase system stiffness while supporting
otherinternal components of the screen sounding device.
In the embodiments of this application, as an internal
component of the screen sounding device, the vibrator
130 may have a plurality of location relationships with
the middle frame 140. The following describes alocation
relationship between the middle frame 140 and the vi-
brator 130 with reference to the accompanying drawings
from a perspective of reducing a thickness of the device
and improving a vibration effect.

[0090] To reduce a size of the device in a z direction,
referringto FIG. 5and FIG. 6, afirsthole 1410 is disposed
in the middle frame 140, and the vibrator 130 is accom-
modated in the first hole 1410. In this case, the vibrator
130 protrudes from the first hole 1410 on a side that is
of the middle frame 140 and that is far away from the
screen 110. Further, to better reduce the size of the de-
vice in the z direction, referring to FIG. 6 and FIG. 7, a
second groove 142 may be disposed in the middle frame
140 to accommodate the hard substance 120.

[0091] Likewise, to reduce a size of the device in a z
direction, referring to FIG. 6 and FIG. 8, a first groove
1411is disposedin the middle frame 140, and the vibrator
130 is accommodated in the first groove 1411. Further,
to better reduce the size of the device in the z direction,
referring to FIG. 6 and FIG. 9, a second groove 142 may
be disposed in the middle frame 140 to accommodate
the hard substance 120.

[0092] It may be understood that a structure in which
a hole (for example, the first holes) is disposed in the
middle frame 140 reduces the size of the device in a
thickness direction to a greater extent than a structure in
which a groove (for example, the first groove) is disposed
in the middle frame 140.

[0093] When the groove that accommodates the hard
substance is disposed in the middle frame 140, to main-
tain a support action of the middle frame 140 for the
screen and components as much as possible, optionally,
the area of the projection of the hard substance 120 on
the surface of the screen 110 is less than or equal to half
the area of the surface of the screen 110.

[0094] From a perspective of improving a vibration ef-
fect, relatively large noise may be generated when the
support 120 that can vibrate up and down is in contact
with the middle frame 140, affecting the vibration effect.
Therefore, the hard substance 120 needs to be enabled,
as much as possible, to be not in contact with the middle
frame 140. Referring to FIG. 9, optionally, in a thickness
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direction of the screen 110, there is a gap 101 between
the hard substance 120 and a surface thatis of the middle
frame 140 and that faces the hard substance 120. FIG.
9 is a schematic structural diagram of a local region A
shown in FIG. 7.

[0095] It should be understood that the first hole or the
first groove (for example, the first groove or the second
groove) disposed in the middle frame 140 may be in var-
ious shapes, and is not limited to a circular hole or a
circular groove shown in FIG. 6. For example, the hole
or the groove may be a square or various irregular pat-
terns, provided that the hole or the groove can accom-
modate the vibrator. This is not limited herein. Likewise,
the second groove disposed in the middle frame 140 may
be grooves in various shapes, and is not limited to a
square groove shown in FIG. 6, provided that the second
groove can accommodate the hard substance. This is
not limited herein.

[0096] It should be understood that, generally, when
the middle frame 140 has the first hole or the first groove,
because an area of the hard substance 120 is greater
than an area of the vibrator 130, to reduce the thickness
of the device, optionally, the second groove that accom-
modates the hard substance 120 may be disposed in the
middle frame 140. Further, toimprove the vibration effect,
in an installation process, a first gap may be specially
reserved between a first middle frame 140 and the hard
substance 120, to prevent the hard substance 120 from
being in contact with the middle frame 140.

[0097] Optionally, asize ofthefirstgap inthe zdirection
is 0.2 millimeters.

[0098] It should be understood that there is a specific
gap between at least a partial region of a side face of the
vibrator and the middle frame, so that the vibrator can
vibrate up and down. The side face of the vibrator may
be a face of the vibrator other than faces perpendicular
to the thickness direction of the screen. For example,
with reference to FIG. 5 to FIG. 9, a whole region of the
side face of the vibrator has a gap with the middle frame
without contact. For another example, a region that is of
the side face of the vibrator and that is far away from the
hard substance may be in contact with the middle frame,
and a region that is of the side face of the vibrator and
that is close to the hard substance may have a gap with
the middle frame without contact.

Support apparatus 170

[0099] For the structure in which the first hole that ac-
commodates the vibrator 140 is disposed in the middle
frame 140, to better support and fasten the vibrator 140,
optionally, referring to FIG. 10, the screen sounding de-
vice further includes the support apparatus 170 connect-
ed, through fastening, to the side that is of the middle
frame 140 and that is far away from the screen 110, and
a surface that is of the vibrator 130 and that protrudes
from the first hole 1140 on the side that is of the middle
frame 140 and that is far away from the screen 110 is in
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contact with a surface of the support apparatus 170. For
example, the support apparatus 170 may be fastened to
the middle frame 140 by using any structure that can
fasten a plurality of components, such as a screw, weld-
ing, or a rivet. This is not limited in the embodiments of
this application.

[0100] The support apparatus 170 may be apparatus-
es of various structures. Optionally, referring to FIG. 11,
in a left-side figure in FIG. 11, the support apparatus 170
may include a cylindrical structure 171 having an open-
ing, and fastening end portions 172 that protrude out-
ward, the vibrator 130 is placed in the cylindrical structure
171, and the fastening end portions 172 are fastened to
the middle frame 140. In a right-side figure in FIG. 11,
the support apparatus 170 may alternatively include a
sheet-like structure 171 and fastening end portions 172
that protrude outward, the vibrator 130 may be adhered
to the sheet-like structure 171 by using an adhesive ma-
terial, and the fastening end portions 172 are fastened
to the middle frame 140.

[0101] As described above, the vibrator 130 may be
the vibrator shown in FIG. 4. In the vibrator of this struc-
ture, an upper surface of the first magnetic component
131 is adhered to a lower surface of the hard substance
120, there is the gap between the first magnetic compo-
nent 131 and the second magnetic component 132, and
a lower surface of the second magnetic component 132
is adhered to the surface of the support apparatus 170.
The second magnetic component 132 is fastened by us-
ing the support apparatus 170, and all energy is enabled,
as much as possible by using characteristics of same-
polarity attraction and opposite-polarity repelling, to push
the first magnetic component 131 to vibrate up and down,
to drive, by using the hard substance 120, the screen
110 to vibrate, thereby effectively improving a vibration
effect and improving a listening effect.

[0102] It should be noted that, as a possible variant,
the middle frame 140 may be designed as a structure
including the support apparatus 170; in other words, the
support apparatus 170 and the middle frame 140 may
be used as a whole structure. This is not limited in the
embodiments of this application.

[0103] The foregoing all describes the structure in
which the groove or the hole is disposed in the middle
frame 140 to reduce the thickness of the device. As an
example rather than a limitation, if the thickness of the
device is not considered, referring to FIG. 12, the vibrator
130 may be disposed between the middle frame 140 and
the hard substance 120, and an upper surface and a
lower surface of the vibrator 130 are respectively adhered
to the hard substance 120 and the middle frame 140.

Adhesive layer 150

[0104] Inthe embodiments of this application, the mid-
dle frame 140 and another component (for example, the
screen) may be adhered together by using an adhesive
substance (for example, glue). For ease of description,
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a structure made of the adhesive substance may be de-
noted as the adhesive layer 150. Specifically, still refer-
ring to FIG. 5to FIG. 12 and FIG. 13, a peripheral region
of a lower surface of the screen 110 is adhered to a sur-
face of the middle frame 140 by using the adhesive layer
150.

[0105] To improve a vibration effect of the screen, op-
tionally, still referring to FIG. 13, the adhesive layer 150
includes first regions 151 (for example, a region 151-1
and aregion 151-2 in FIG. 13) and second regions 152.
The first regions 151 are close to the hard substance
120, and the second regions 152 are at least some re-
gions of the adhesive layer 150 other than the first regions
151. A size of the first region 151 in a first direction is
smaller than a size of the second region 152 in the first
direction. The first direction is a direction that perpendic-
ularly points to an inner side of the adhesive layer 150
from an outer side of the adhesive layer 150, and the first
direction is parallel to the surface of the screen 110. The
at least some regions of the adhesive layer 150 other
than the first regions 151 indicate some regions or all
regions of the adhesive layer 150 other than the first re-
gions 151. For example, FIG. 13 shows only a case of
allthe regions. Aright-side figure in FIG. 13 is a schematic
structural diagram of a local region B in a left-side figure
in FIG. 13, and the first direction is a y direction or an x
direction shown in FIG. 13.

[0106] It can be seen from the right-side figure in FIG.
13 that, when the middle frame 140 is adhered to the
screen 110 in the x direction by using the adhesive layer
150, the first direction is the y direction, a size of an ad-
hesive layer (for example, the region 151-1) close to the
hard substance 120 in the y direction is smaller than a
size of an adhesive layer (for example, the second region
152) far away from the hard substance 120 in the y di-
rection; and when the middle frame 140 is adhered to
the screen 110 in the y direction by using the adhesive
layer 150, the first direction is the x direction, and a size
of an adhesive layer (forexample, the region 151-2) close
to the hard substance 120 in the x direction is smaller
than a size of an adhesive layer (for example, the second
region 152) far away from the hard substance 120 in the
x direction.

[0107] Inthis way, arelatively narrow size is set for the
adhesive layer close to the hard substance in the direc-
tion that perpendicularly points to the inner side of the
adhesive layer from the outer side of the adhesive layer,
so that a binding force between the middle frame and the
screen can be reduced to a specific extent, to alleviate
constraint on the hard substance to increase a vibration
displacement of the hard substance, thereby improving
a vibration effect of the screen and improving a listening
effect.

Rear cover 160

[0108] The rear cover 160 is configured to protect the
device, and is disposed on the side that is of the middle
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frame 140 and that is far away from the screen 110. A
peripheral region of a surface that is of the rear cover
160 and that faces the middle frame 140 is adhered to a
surface of the middle frame 140. Referring to FIG. 5 to
FIG. 12, the rear cover 160 and the middle frame 141
may be adhered together by using an adhesive sub-
stance, to form the adhesive layer 150 between the rear
cover 160 and the middle frame 140.

[0109] From a perspective of reducing the thickness
of the device, a related design may also be performed
on the rear cover 160 in the embodiments of this appli-
cation. Referring to FIG. 14, optionally, the first hole 1410
that accommodates the vibrator 130 is disposed in the
middle frame 140, and the vibrator 130 protrudes from
the first hole 1410 on the side that is of the middle frame
140 and that is far away from the screen 110. In addition,
in the thickness direction of the screen 110, a distance
between a partial region 161 starting from an end portion
of the rear cover 160 and the screen 110 is gradually
changed, and a distance between the end portion of the
rear cover 160 and the screen 110 is the largest; and the
vibrator 130 is placed in the partial region 161.

[0110] The end portion of the rear cover 160 may be
an end portion of the rear cover 160 in the x direction or
the y direction. For a specific design, refer to a location
of the vibrator 130. This is not limited herein. In the em-
bodiments of this application, the rear cover 160 may be
divided into the region 161 and a region 162. The region
161 may be understood as a markedly inclined region in
the rear cover 160, the region 162 may be understood
as a relatively flat region in the rear cover 160, and the
vibrator 140 that protrudes from the first hole 1410 of the
middle frame 140 is placed in the region 161. It may be
learned that the region 161 is used as an inclined part to
place the vibrator 130, so that a distance between an-
other region of the rear cover 160 and the screen 110
does not need to be changed, thereby reducing a thick-
ness of a partial region of the device.

[0111] Optionally, a lower surface of the vibrator 140
may be adhered to an upper surface of the region 161,
and the rear cover 140 may be used as a support appa-
ratus of the vibrator 130 to support the vibrator 130. In
addition, when the vibrator 130 is the vibrator that in-
cludes the two magnetic components and that is shown
in FIG. 4, a vibration effect can also be effectively im-
proved.

Screen 110

[0112] The screen 110 may be a flexible screen or a
hard screen. This is not limited herein.

[0113] In the embodiments of this application, from a
perspective of reducing the thickness of the device, a
related design of the screen 110 may have the following
possible implementations.

[0114] Referring to FIG. 15, optionally, a third groove
or a second hole is disposed in a protective layer 111 of
the screen 110, and the third groove or the second hole
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accommodates the hard substance 120. The protective
layer of the screen 110 may include at least one layer
that protects a component layer 112 of the screen 110,
such as a copper foil layer or a foam layer.

[0115] In this way, the groove or the hole is disposed
in the protective layer 111 of the screen 110, so that the
hard substance 120 can be accommodated without af-
fecting a function of the screen 110, thereby reducing the
thickness of the device.

[0116] Referringto FIG. 16, optionally, a fourth groove
that accommodates the vibrator 130 is disposed in the
hard substance 120, the third groove or the second hole
in the protective layer 111 of the screen 110 accommo-
dates the fourth groove 121, and a region 122 of the hard
substance 120 other than the fourth groove 121 is ad-
hered under the screen 110.

[0117] Perpendicular to the thickness direction of the
screen 110, the fourth groove 121 is adhered to two op-
posite surfaces of the screen 110, and the region of the
hard substance 120 other than the fourth groove 121 is
adhered to two opposite surfaces of the screen 1110.
[0118] Inthis way, the hard substance 120 is disposed
as a structure that has the groove 121 that can accom-
modate the vibrator 130, and the groove 121 is accom-
modated in the groove or the hole of the screen 110, to
use space of the protective layer of the screen 110 and
the hard substance 120 in the thickness direction of the
device to compensate for space occupied by the vibrator
130 in the thickness direction of the device, thereby ef-
fectively reducing the size of the device in the thickness
direction.

[0119] Generally, a hard substance with a relatively
large coefficient of thermal conductivity has a relatively
soft material. To ensure strength of the hard substance,
a hard substance with a relatively large thickness may
be designed. Further, to reduce the thickness of the de-
vice, for example, a device shown in FIG. 15 may be
designed, that s, the hard substance may be accommo-
dated inthe protective layer of the screen. However, there
may be some problems in this case, and heat generated
by the vibrator cannot be dissipated from copper foil in
the protective layer of the screen. Therefore, the hard
substance is disposed as a structure that has the groove
that can accommodate the vibrator, and the groove is
accommodated in the groove or the hole of the screen,
to enable the region of the hard substance other than the
fourth groove to be adhered under the screen, so that
the heat can be dissipated from the copper foil in the
protective layer of the screen by using the region that is
of the hard substance other than the groove and that is
adhered under the screen, thereby reducing the thick-
ness ofthe device and improving a heat dissipation effect.
[0120] The foregoing describes the main components
in the embodiments of this application in detail. Struc-
tures of the components may be jointly designed, or may
be separately designed. This is not limited in the embod-
iments of this application. For example, referring to FIG.
17, grooves or holes that accommodate the vibrator and
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the hard substance may be disposed in the middle frame,
and a groove or a hole that accommodates the hard sub-
stance may be disposed in the screen. For another ex-
ample, referring to FIG. 18, grooves or holes that accom-
modate the vibrator and the hard substance may be dis-
posed in the middle frame while an inclined region is dis-
posed in the rear cover. For another example, a groove
or a hole that accommodates the hard substance may
be disposed in the screen circuit board, and grooves or
holes that accommodate the hard substance and the vi-
brator are disposed in the middle frame.

[0121] The following describes other designs of the
screen sounding device by combining the foregoing com-
ponents.

[0122] Inthe embodiments of this application, the hard
substance 120 and the vibrator 130 may be placed in
any locations in the device, provided that normal opera-
tion of other components is not affected.

[0123] Generally, to meet a usage habit of a user, op-
tionally, the screen sounding device includes a camera,
and the hard substance 120 and the vibrator 130 are
disposed close to the camera.

[0124] Generally, the camera is disposed in an upper
half region and a lower half region of the screen on the
xy plane. Assuming that a region in which the camera is
disposed is denoted as the upper half region, the vibrator
130 may also be disposed in the upper half region.
[0125] Therefore, the hard substance and the vibrator
are disposed close to the camera, so that the usage habit
of the user can be met.

[0126] ReferringtoFIG.5t0FIG. 12, the screen sound-
ing device further includes a screen circuit board 180
adhered under the screen 110. Generally, the screen cir-
cuit board 180 is disposed in the lower half region of the
screen 110. In an optional manner, the hard substance
120 and the vibrator 130 may be disposed close to the
screen circuit board 180.

[0127] The following describes in detail a structure in
which the hard substance 120 and the vibrator 130 are
disposed close to the screen circuit board 180.

[0128] In a possible implementation, referring to FIG.
19, the projections of the vibrator 130 and the hard sub-
stance 120 on the surface of the screen 110 do not over-
lap with a projection of the screen circuit board 180 on
the surface of the screen 110.

[0129] Thatis, neither of the two components, namely,
the vibrator 130 and the hard substance 120, is stacked
with the screen circuitboard 180 in the z direction. There-
fore, in an aspect, the thickness of the device can be
reduced to a specific extent. In another aspect, a problem
that the screen circuit board may be damaged due to
vibration ofthe vibrator and the hard substance is avoided
as much as possible. In still another aspect, a problem
that a vibration effect of the hard substance and the vi-
brator is affected due to component stacking is avoided
as much as possible.

[0130] Inanother possible implementation, the screen
sounding device further includes a screen circuit board
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180 disposed between the screen 110 and the vibrator
130. The vibrator 130 is adhered to the screen 110 by
using the hard substance 120 and the screen circuit
board 180, and a projection of the screen circuit board
180 on the surface of the screen 110 at least partially
overlaps with the projections of the vibrator 130 and the
hard substance 120 on the surface of the screen 110.
[0131] The atleast partially overlapping indicates par-
tially overlapping and completely overlapping. The com-
pletely overlapping may indicate that the projection of the
screen circuitboard 180 on the surface of the screen 110
surrounds the projections of the vibrator 130 and the hard
substance 120 on the surface of the screen 110, or may
indicate that the projection of the screen circuit board 180
on the surface of the screen 110 completely overlaps
with the projection of the vibrator 130 or the hard sub-
stance 120 on the surface of the screen 110. That is, in
contrast to the first design manner, both the two compo-
nents, namely, the vibrator 130 and the hard substance
120, are stacked with the screen circuit board 180 in the
z direction. In this structure, the screen circuit board 180
is disposed between the screen 110 and the vibrator 130,
and the vibrator 130 is adhered to the screen 110 by
using the hard substance 120 and the screen circuit
board 180.

[0132] Therefore, both the vibrator and the hard sub-
stance are enabled to be stacked with the screen circuit
board, so that a use requirement can be met when inner
space of the device is limited.

[0133] With reference to FIG. 20 to FIG. 22, the follow-
ing describes the structure in which both the vibrator 130
and the hard substance 120 are stacked with the screen
circuit board 180 in the z direction.

[0134] Referring to FIG. 20, optionally, the hard sub-
stance 120 is adhered to a side that is of the screen circuit
board 180 and that is far away from the screen 110.
[0135] The side thatis of the screen circuit board 180
and that is far away from the screen 110 indicates a lower
surface of the screen circuit board 180, and an upper
surface of the hard substance 120 is adhered to the lower
surface of the screen circuit board 180.

[0136] Optionally, the hard substance 120 is adhered
to a non-component region of the screen circuit board
180, to prevent a component of the screen circuit board
180 from being damaged due to vibration of the hard
substance 120.

[0137] Referring to FIG. 21, optionally, the hard sub-
stance 120 is adhered between the screen 110 and the
screen circuit board 180.

[0138] Thatis, an upper surface of the hard substance
120 is adhered to the screen 110, and a lower surface
of the hard substance 120 is adhered to the vibrator 130.
[0139] Optionally, the hard substance 120 is adhered
to a non-component region of the screen circuit board
180, to prevent a component of the screen circuit board
180 from being damaged due to vibration of the hard
substance 120.

[0140] Referring to FIG. 22, a third hole is disposed in
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a non-component region of the screen circuit board 180,
and the third hole accommodates the hard substance
120.

[0141] In this structure, the third hole may be first dis-
posed in the screen circuit board 180, and a component
and cabling are disposed in a region other than the third
hole.

[0142] A location relationship that is between the third
hole and the hard substance and the vibrator and that is
shown in FIG. 22 is merely an example for description.
For example, if a size of the screen circuit board 180 in
the z direction is greater than a size of the hard substance
120in the z direction, the hard substance 120 completely
extends into the screen circuit board 180, and a part of
the vibrator 130 may also be extended into the third hole.
[0143] It should be noted that, in the structure in which
both the hard substance 120 and the vibrator 130 are
stacked with the screen circuit board 280 in the z direc-
tion, for location relationships and connection relation-
ships between the hard substance 120 and the vibrator
130 and other components such as the middle frame
140, the rear cover 160, and the adhesive layer 150, all
refer to the location relationships and connection rela-
tionships between the components in the foregoing em-
bodiments corresponding to FIG. 2 to FIG. 18. This is not
limited in the embodiments of this application. For details,
refer to the foregoing related descriptions. For brevity,
the details are not described again. For example, refer-
ring to FIG. 23, location relationships and connection re-
lationships between the hard substance 120 and the vi-
brator 130 and the middle frame 140 and the support
apparatus 170 may correspond to the relationships be-
tween the components in FIG. 10.

[0144] In the embodiments of this application, the
screen sounding device may include a plurality of vibra-
tors and a plurality of hard substances. One vibrator cor-
responds to one hard substance. For a location relation-
ship and a connection relationship between each vibrator
and a corresponding hard substance, refer to the fore-
going embodiments, and for location relationships and
connection relationships between each vibrator and a
corresponding hard substance and other components
(such as the screen, the middle frame, the rear cover,
and the support apparatus), all refer to the foregoing em-
bodiments. For example, referring to FIG. 24, one hard
substance 120 and one vibrator 130 may be disposed
on each of two sides of a center line of the device in the
y direction. For designs of each hard substance 120 and
each vibrator 130 and designs of the hard substance 120
and the vibrator 130 and other components (such as the
middle frame 140, the rear cover 160, and the support
apparatus 170), all refer to the designs in the embodi-
ments corresponding to FIG. 1 to FIG. 22. This is not
limited in the embodiments of this application.

[0145] It should be noted that, in a structure in which
the screen sounding device includes the plurality of hard
substances and the plurality of vibrators, when structure
space is limited, some hard substances and vibrators
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may be disposed close to the screen circuit board. Still
referring to FIG. 24, if a region on one side of the center
line is denoted as an upper half region of the device, a
region on the other side of the center line is denoted as
alower half region of the device, one hard substance 120
and one vibrator 130 are disposed in the upper half re-
gion, and one hard substance 120 and one vibrator 130
are disposed in the lower half region. Assuming that the
screen circuitboard 180is located in the lower halfregion,
and the hard substance 120 and the vibrator 130 are
inevitably close to the screen circuit board 180, location
relationships and connection relationships between the
hard substance 120 and the vibrator 130 and the screen
circuit board 180 may be set with reference to the em-
bodiments corresponding to FIG. 19 to FIG. 22, and re-
lationships between the hard substance 120 and the vi-
brator 130 and components such as the middle frame
140, the adhesive layer 150, the rear cover 160, and the
support apparatus 170 may be set with reference to the
location relationships and the connection relationships
between the components in FIG. 2 to FIG. 18.

[0146] The foregoing describes the screen sounding
device in the embodiments of this application in detail
with reference to FIG. 1 to FIG. 24. The following de-
scribes another screen sounding device in the embodi-
ments of this application in detail with reference to FIG.
25 to FIG. 30. A largest difference between the screen
sounding device corresponding to FIG. 25 to FIG. 30 and
the screen sounding device corresponding to FIG. 1 to
FIG. 24 lies in no hard substance.

[0147] Referring to FIG. 25 and FIG. 26, a screen
sounding device 200 includes a screen 210, a vibrator
230 adhered under the screen 210, and a middle frame
240 disposed under the screen 210, a hole or a groove
that accommodates the vibrator 230 is disposed in the
middle frame 240, and the vibrator 230 drives the screen
210 to vibrate in a direction perpendicular to a surface of
the screen 210. FIG. 25 shows a structure in which the
hole is disposed in the middle frame 240, and FIG. 26
shows a structure in which the groove is disposed in the
middle frame 240.

[0148] In this way, the vibrator is disposed under the
screen. Compared with a structure in which the vibrator
isadhered to the middle frame, because the middle frame
does notneedto be vibrated to drive the screen to vibrate,
a vibration displacement can be increased, an energy
loss can be reduced, and vibration of a rear cover can
be alleviated, thereby improving a vibration effect. In ad-
dition, the hole or the groove that can accommodate the
vibrator is disposed in the middle frame, so that a thick-
ness of the device can be effectively reduced.

[0149] To better support and fasten the vibrator 240,
referring to FIG. 27, optionally, the hole is disposed in
the middle frame 240, and the vibrator 230 protrudes
from the hole on a side that is of the middle frame 240
and that is far away from the screen 210.

[0150] The screen sounding device further includes a
support apparatus 270 connected, through fastening, to
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the side that is of the middle frame 240 and that is far
away from the screen 210, and a surface that is of the
vibrator 240 and that protrudes from the hole is in contact
with a surface of the support apparatus 270.

[0151] For details of the vibrator and the support ap-
paratus, refer to the foregoing related descriptions. For
brevity, the details are not described again.

[0152] Still referring to FIG. 25 to FIG. 27 and FIG. 13,
to improve a vibration effect of the screen, optionally, a
peripheral region of a lower surface of the screen 210 is
adhered to a surface of the middle frame 240 by using
an adhesive layer 250. The adhesive layer 250 includes
first regions and second regions, the first regions are
close to the vibrator 230, and the second regions are at
least some regions of the adhesive layer 250 other than
the first regions. A size of the first region in a first direction
is smaller than a size of the second region in the first
direction. The first direction is a direction that perpendic-
ularly points to an inner side of the adhesive layer 250
from an outer side of the adhesive layer 250, and the first
direction is parallel to the surface of the screen 210.
[0153] For details of the adhesive layer, refer to the
foregoing related descriptions. The first region of the ad-
hesive layer 250 may correspond to the foregoing first
region 251 of the adhesive layer 150, and the second
region of the adhesive layer 250 may correspond to the
foregoing second region 252 of the adhesive layer 150.
For brevity, the details are not described again.

[0154] To reduce the thickness of the device, option-
ally, the screen sounding device further includes the rear
cover disposed on the side that is of the middle frame
240 and thatis faraway from the screen 210. A peripheral
region of a surface that is of the rear cover and that faces
the middle frame 240 is adhered to a surface of the middle
frame 240. The hole that accommodates the vibrator 230
is disposed in the middle frame 240. The vibrator 230
protrudes from the hole on the side that is of the middle
frame 240 and that is far away from the screen 210. In a
thickness direction of the screen 210, adistance between
a partial region starting from an end portion of the rear
cover and the screen 210 is gradually changed, and a
distance between the end portion of the rear cover and
the screen 20 is the largest; and the vibrator 23 is placed
in the partial region.

[0155] Therear cover may correspond to the foregoing
rear cover 160 corresponding to FIG. 14, and the partial
region of the rear cover may correspond to the partial
region 161 of the rear cover 160 corresponding to FIG.
14. For details of relationships between the rear cover,
the vibrator, and the middle frame, refer to the foregoing
related descriptions. For brevity, the details are not de-
scribed again.

[0156] To reduce the thickness of the device, referring
to FIG. 28, optionally, a groove or a hole is disposed in
a protective layer 212 of the screen 210, and the groove
or the hole in the protective layer 212 accommodates the
vibrator 230. The protective layer of the screen 210 may
include atleast one layer that protects a component layer
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212 of the screen 210, such as a copper foil layer or a
foam layer.

[0157] In the embodiments of this application, the vi-
brator 230 may be placed in any location in the device,
provided that normal operation of other components is
not affected.

[0158] Optionally, the screen sounding device includes
a camera, and the vibrator 230 is disposed close to the
camera.

[0159] Fordetails of arelationship betweenthe camera
and the vibrator, refer to the foregoing related descrip-
tions. For brevity, the details are not described herein
again.

[0160] Still referring to FIG. 25 to FIG. 27, the screen
sounding device further includes a screen circuit board
280 adhered under the screen 210. In an optional man-
ner, the vibrator 230 may be disposed close to the screen
circuit board 280.

[0161] The following describes in detail a structure in
which the hard substance 220 and the vibrator 230 are
disposed close to the screen circuit board 280.

[0162] In a possible implementation, still referring to
FIG. 19, the screen sounding device further includes a
screen circuit board 280 adhered under the screen 210,
and a projection of the vibrator 230 on the surface of the
screen 210 does not overlap with a projection of the
screen circuit board 280 on the surface of the screen 210.
[0163] Thatis, the vibrator 230 is not stacked with the
screen circuit board 280 in a z direction. Therefore, in an
aspect, the thickness of the device can be reduced to a
specific extent. In another aspect, a problem that the
screen circuit board may be damaged due to vibration of
the vibratoris alleviated. In stillanother aspect, a problem
that a vibration effect of the vibrator is affected due to
component stacking is alleviated.

[0164] The vibrator, the screen, and the screen circuit
board in FIG. 19 may be respectively analogous to the
vibrator 230, the screen 210, and the screen circuit board
280 herein.

[0165] In another possible implementation, the screen
sounding device further includes a screen circuit board
280 disposed between the screen 210 and the vibrator
230. The vibrator 230 is adhered to the screen 210 by
using the screen circuit board 280, and a projection of
the vibrator 230 on the surface of the screen 210 at least
partially overlaps with a projection of the screen circuit
board 280 on the surface of the screen 210.

[0166] That is, in contrast to the first design manner,
the vibrator 230 is stacked with the screen circuit board
280 in a z direction. The at least partially overlapping
indicates partially overlapping and completely overlap-
ping. The completely overlapping may indicate that the
projection of the screen circuit board 280 on the surface
of the screen 210 surrounds the projection of the vibrator
230 on the surface of the screen 210, or may indicate
that the projection of the screen circuit board 280 on the
surface of the screen 210 completely overlaps with the
projection of the vibrator 230 on the surface of the screen
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210. In this structure, the screen circuit board 280 is dis-
posed between the screen 210 and the vibrator 230, and
the vibrator 230 is adhered to the screen 210 by using
the screen circuit board 280.

[0167] Therefore, the vibrator is enabled to be stacked
with the screen circuit board, so that a use requirement
can be met when inner space of the device is limited.
[0168] With reference to FIG. 29 and FIG. 30, the fol-
lowing describes a structure in which the vibrator 230 is
stacked with the screen circuit board 280 in the z direc-
tion.

[0169] Referringto FIG. 29, optionally, the vibrator 230
is adhered to a side that is of the screen circuit board 280
and that is far away from the screen 210.

[0170] The side that is of the screen circuit board 280
and thatis far away from the screen 210 indicates a lower
surface of the screen circuit board 280, and an upper
surface ofthe vibrator 230 is adhered to the lower surface
of the screen circuit board 280.

[0171] Optionally, the vibrator 230 is adhered to a non-
component region of the screen circuit board 280, to pre-
vent a component of the screen circuit board 280 from
being damaged due to vibration of the vibrator 230.
[0172] Referring to FIG. 30, optionally, a hole that ac-
commodates the vibrator 230 is disposed in a non-com-
ponent region of the screen circuit board 280.

[0173] In this structure, the hole may be first disposed
in the screen circuit board 280, and a component and
cabling are disposed in a region other than the hole.
[0174] It should be noted that, in the structure in which
the vibrator is stacked with the screen circuit board in the
z direction, for location relationships and connection re-
lationships between the vibrator and other components
such as the middle frame, the rear cover, and the adhe-
sive layer, all refer to the foregoing location relationships
and connection relationships between the components.
This is not limited in the embodiments of this application.
For details, refer to the foregoing related descriptions.
For brevity, the details are not described again.

[0175] Likewise, the screen sounding device may in-
clude a plurality of vibrators. For location relationships
and connection relationships between each vibrator and
other components (such as the screen, the middle frame,
the rear cover, and the support apparatus), all refer to
the foregoing embodiments. For example, one vibrator
may be disposed on each of two sides of a center line of
the device in a y direction. For a design of the vibrator
and designs of the vibrator and other components (such
as the screen, the middle frame, the rear cover, and the
support apparatus), all refer to the designs in the embod-
iments corresponding to FIG. 25 to FIG. 30. This is not
limited in the embodiments of this application.

[0176] It should be noted that, in a structure in which
the screen sounding device includes the plurality of vi-
brators, when structure space is limited, some vibrators
may be disposed close to the screen circuit board. It is
assumed that the screen sounding device includes two
vibrators. If a region on one side of the center line is

10

15

20

25

30

35

40

45

50

55

15

denoted as an upper half region of the device, and a
region on the other side of the center line is denoted as
a lower half region of the device, one vibrator is disposed
in the upper half region, and the other vibrator is disposed
in the lower half region. Assuming that the screen circuit
board is located in the lower half region, and the vibrator
is inevitably close to the screen circuit board, a location
relationship and a connection relationship between the
vibrator and the screen circuit board may be set with ref-
erence to the embodiments corresponding to FIG. 29 and
FIG. 30, and relationships between the vibrator and com-
ponents such as the middle frame, the adhesive layer,
the rear cover, and the support apparatus may be set
with reference to the location relationships and the con-
nection relationships between the components in FIG.
25 to FIG. 28.

[0177] The foregoing descriptions are merely specific
implementations of this application, but are not intended
to limit the protection scope of this application. Any var-
iation or replacement readily figured out by a person
skilled in the art within the technical scope disclosed in
this application shall fall within the protection scope of
this application. Therefore, the protection scope of this
application shall be subject to the protection scope of the
claims.

Claims

1. A screen sounding device, wherein the screen
sounding device comprises:

a screen, a hard substance, and a vibrator,
wherein

the hard substance is disposed between the
screen and the vibrator, the vibrator is adhered
to the screen by using the hard substance, the
vibrator drives, by using the hard substance, the
screen to vibrate in a direction perpendicular to
a surface of the screen, a Young’s modulus of
the hard substance is greater than a preset val-
ue, and an area of a projection of the hard sub-
stance on the surface of the screen is greater
than an area of a projection of the vibrator on
the surface of the screen and is less than an
area of the surface of the screen.

2. The screen sounding device according to claim 1,
wherein the screen sounding device further compris-
es a middle frame disposed under the screen, a first
hole or afirst groove is disposed in the middle frame,
and the first hole or the first groove accommodates
the vibrator.

3. The screen sounding device according to claim 2,
wherein in a thickness direction of the screen, there
is a gap between the hard substance and a surface
that is of the middle frame and that faces the hard
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substance.

The screen sounding device according to claim 2 or
3, wherein a second groove is further disposed in
the middle frame, and the second groove accommo-
dates the hard substance.

The screen sounding device according to any one
of claims 2 to 4, wherein the first hole is disposed in
the middle frame, and the vibrator protrudes from
the first hole on a side that is of the middle frame and
that is far away from the screen; and

the screen sounding device further comprises a sup-
port apparatus connected, through fastening, to the
side that is of the middle frame and that is far away
from the screen, and a surface that is of the vibrator
and that protrudes from the first hole is in contact
with a surface of the support apparatus.

The screen sounding device according to any one
of claims 1 to 5, wherein the area of the projection
of the hard substance on the surface of the screen
is less than or equal to half the area of the surface
of the screen.

The screen sounding device according to any one
of claims 2 to 6, wherein

a peripheral region of a lower surface of the screen
is adhered to a surface of the middle frame by using
an adhesive layer, the adhesive layer comprises first
regions and second regions, the first regions are
close to the hard substance, the second regions are
at least some regions of the adhesive layer other
than the first regions, a size of the first region in a
first direction is smaller than a size of the second
region in the first direction, the first direction is a di-
rection that perpendicularly points to an inner side
of the adhesive layer from an outer side of the ad-
hesive layer, and the first direction is parallel to the
surface of the screen.

The screen sounding device according to any one
of claims 2 to 7, wherein the screen sounding device
further comprises a rear cover disposed on the side
that is of the middle frame and that is far away from
the screen, a peripheral region of a surface that is
of the rear cover and that faces the middle frame is
adhered to a surface of the middle frame, the first
hole that accommodates the vibrator is disposed in
the middle frame, and the vibrator protrudes from
the first hole on the side that is of the middle frame
and that is far away from the screen; and

in the thickness direction of the screen, a distance
between a partial region starting from an end portion
of the rear cover and the screen is gradually
changed, and a distance between the end portion of
the rear cover and the screen is the largest; and the
vibrator is placed in the partial region.
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The screen sounding device according to any one
of claims 1 to 8, wherein n holes are disposed in a
region of the hard substance other than a region that
is of the hard substance and that is adhered to the
vibrator, and n is a positive integer.

The screen sounding device according to any one
of claims 1 to 9, wherein the hard substance is a
metal object, and a surface that is of the hard sub-
stance and that is adhered to the screen and/or a
surface that is of the hard substance and that is ad-
hered to the vibrator each are/is coated with an in-
sulation layer.

The screen sounding device according to any one
of claims 1 to 10, wherein a coefficient of thermal
conductivity of the hard substance is greater than a
preset value.

The screen sounding device according to any one
of claims 1 to 11, wherein a third groove or a second
hole is disposed in a protective layer of the screen,
and the third groove or the second hole accommo-
dates the hard substance.

The screen sounding device according to claim 12,
wherein a fourth groove that accommodates the vi-
brator is disposed in the hard substance, the third
groove or the second hole in the protective layer of
the screen accommodates the fourth groove, and a
region of the hard substance other than the fourth
groove is adhered under the screen.

The screen sounding device according to any one
of claims 1to 13, wherein the screen sounding device
further comprises a camera, and the hard substance
and the vibrator are disposed close to the camera.

The screen sounding device according to any one
of claims 11to 14, wherein the screen sounding device
further comprises a screen circuit board adhered un-
der the screen; and

the projections of the vibrator and the hard substance
on the surface of the screen do not overlap with a
projection of the screen circuit board on the surface
of the screen.

The screen sounding device according to any one
of claims 11to 14, wherein the screen sounding device
further comprises a screen circuit board disposed
between the screen and the vibrator, and the vibrator
is adhered to the screen by using the hard substance
and the screen circuit board; and

aprojection of the screen circuitboard on the surface
of the screen at least partially overlaps with the pro-
jections of the vibrator and the hard substance on
the surface of the screen.
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The screen sounding device according to claim 16,
wherein

the hard substance is adhered to a side that is
of the screen circuit board and that is far away
from the screen; or

the hard substance is adhered between the
screen and the screen circuit board; or

a third hole is disposed in a non-component re-
gion of the screen circuit board, and the third
hole accommodates the hard substance.

A screen sounding device, wherein the screen
sounding device comprises:

a screen;
a vibrator adhered under the screen; and

a middle frame disposed under the screen,
wherein a hole or a groove that accommodates
the vibrator is disposed in the middle frame, and
the vibrator drives the screen to vibrate in a di-
rection perpendicular to a surface of the screen.

The screen sounding device according to claim 18,
wherein the hole is disposed in the middle frame,
and the vibrator protrudes from the hole on a side
that is of the middle frame and that is far away from
the screen; and

the screen sounding device further comprises a sup-
port apparatus connected, through fastening, to the
side that is of the middle frame and that is far away
from the screen, and a surface that is of the vibrator
and that protrudes from the hole is in contact with a
surface of the support apparatus.

The screen sounding device according to claim 18
or 19, wherein

a peripheral region of a lower surface of the screen
is adhered to a surface of the middle frame by using
an adhesive layer, the adhesive layer comprises first
regions and second regions, the first regions are
close to the vibrator, the second regions are at least
some regions of the adhesive layer other than the
firstregions, a size of the firstregion in a first direction
is smaller than a size of the second region in the first
direction, the first direction is a direction that perpen-
dicularly points to an inner side of the adhesive layer
from an outer side of the adhesive layer, and the first
direction is parallel to the surface of the screen.

The screen sounding device according to any one
of claims 18 to 20, wherein the screen sounding de-
vice further comprises a rear cover disposed on the
side that is of the middle frame and that is far away
from the screen, a peripheral region of a surface that
is of the rear cover and that faces the middle frame
is adhered to a surface of the middle frame, the hole
that accommodates the vibrator is disposed in the
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22.

23.

24.

25.

26.

32

middle frame, and the vibrator protrudes from the
hole on the side that is of the middle frame and that
is far away from the screen; and

in a thickness direction of the screen, a distance be-
tween a partial region starting from an end portion
of the rear cover and the screen is gradually
changed, and a distance between the end portion of
the rear cover and the screen is the largest; and the
vibrator is placed in the partial region.

The screen sounding device according to any one
of claims 18 to 21, wherein a groove or a hole is
disposed in a protective layer of the screen, and the
groove or the hole in the protective layer accommo-
dates the vibrator.

The screen sounding device according to any one
of claims 18 to 22, wherein the screen sounding de-
vice further comprises a camera, and the vibrator is
disposed close to the camera.

The screen sounding device according to any one
of claims 18 to 23, wherein the screen sounding de-
vice further comprises a screen circuit board ad-
hered under the screen; and

a projection of the vibrator on the surface of the
screen does not overlap with a projection of the
screen circuit board on the surface of the screen.

The screen sounding device according to any one
of claims 18 to 23, wherein the screen sounding de-
vice further comprises a screen circuit board dis-
posed between the screen and the vibrator, and the
vibrator is adhered to the screen by using the screen
circuit board; and

aprojection of the screen circuit board on the surface
of the screen at least partially overlaps with a pro-
jection of the vibrator on the surface of the screen.

The screen sounding device according to claim 25,
wherein

the vibrator is adhered to a side that is of the
screen circuit board and that is far away from
the screen; or

a hole that accommodates the vibrator is dis-
posed in a non-component region of the screen
circuit board.
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