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DESCRIPTION

MOBILE TERMINAL, RECEIVER AND CAMERA ASSEMBLY

FIELD

The present disclosure relates to a field of communication technology, and particularly to a

mobile terminal, a receiver for a mobile terminal, and a receiver and camera assembly for a mobile

terminal.

BACKGROUND

In a conventional mobile terminal (such as a smartphone), a receiver is mounted in the mobile

terminal. An aperture is provided in a top of the receiver, and the receiver sends a sound wave

outwardly through the aperture, so as to allow the mobile terminal to transmit a sound signal to a

user.

On the other hand, a camera is also mounted in the mobile terminal, and the camera has an

aperture at a top as well, so as to enable the camera to acquire an external image through the

aperture.

However, in this kind of design solution, it is required to provide a plurality of apertures in a

screen, so as to realize functions of the receiver and the camera. The plurality of the apertures needs

to occupy a large area of the screen of the mobile terminal, which causes a low ratio of a display

area to the screen.

SUMMARY

Embodiments of the present disclosure provide a mobile terminal, which can improve a ratio

of a display area to a screen of the mobile terminal.

Embodiments of the present disclosure provide a mobile terminal, including a housing, a

display screen, a camera and a receiver, in which: the display screen is mounted to the housing and

has a first aperture; the camera is mounted in the housing and is aligned with the first aperture; the

phone is mounted between the display screen and the camera and transmits a sound signal through

the first aperture; the receiver has a light signal passage, and the camera acquires an external light

signal through the light signal passage and the first aperture.

Embodiments of the present disclosure further provide a receiver configured to be mounted in
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a mobile terminal, including a vibration section and a magnetic circuit section, the vibration section

including a transparent diaphragm, a through hole being formed in the magnetic circuit section, the

transparent diaphragm and the through hole forming a light signal passage.

Embodiments of the present disclosure further provide a receiver and camera assembly

configured to be mounted in a mobile terminal, including a receiver, a camera, the receiver having

a light signal passage, the camera being aligned with the light signal passage.

In the mobile terminal provided in the present embodiment, as the camera is disposed below

the phone along the thickness direction of the mobile terminal, it is unnecessary to provide

independent holes for the camera and the phone in the display screen. Thus, occupation of the holes

in the display screen relative to the display area is reduced, and the ratio of the display area to the

screen of the mobile terminal is increased.

BRIEF DESCRIPTION OF THE DRAWINGS

To describe the technical solutions in the embodiments of the present disclosure more clearly,

the accompanying drawings required for describing the embodiments are briefly introduced in the

following. Apparently, the accompanying drawings in the following description illustrate merely

some embodiments of the present disclosure, and those ordinarily skilled in the art can also derive

other drawings from these accompanying drawings without creative efforts.

Fig. 1 is a schematic view of a mobile terminal provided in an embodiment of the present

disclosure.

Fig. 2 is an exploded view of a mobile terminal provided in an embodiment of the present

disclosure.

Fig. 3 is a schematic view of a cover plate provided in an embodiment of the present disclosure.

Fig. 4 is a schematic view of a display screen provided in an embodiment of the present

disclosure.

Fig. 5 is a first schematic view of a camera provided in an embodiment of the present

disclosure.

Fig. 6 is a second schematic view of a camera provided in an embodiment of the present

disclosure.

Fig. 7 is a sectional view of a receiver provided in an embodiment of the present disclosure.

Fig. 8 is a schematic view where a receiver, a camera and a sensor assembly are mounted to a

circuit board in an embodiment of the present disclosure.



3 °

Fig. 9 is a first sectional view of the mobile terminal in Fig. 1 taken along P-P direction.

Fig. 10 is a second sectional view of the mobile terminal in Fig. 1 taken along P-P direction.

Fig. 11 is a third sectional view of the mobile terminal in Fig. 1 taken along P-P direction.

Fig. 12 is a schematic view of a receiver and camera assembly provided in an embodiment of

the present disclosure.

DETAILED DESCRIPTION

The technical solutions of the embodiments of the present disclosure are clearly and

completely described below with reference to the accompanying drawings in the embodiments of

the present disclosure. Apparently, the described embodiments are only a part instead all of the

embodiments of the present disclosure. All of the other embodiments derived by those ordinarily

skilled in the art without creative effort based on the embodiments in the present disclosure belong

to a protection scope of the present disclosure.

In the specification, it is to be understood that terms such as “central”, “longitudinal”, “lateral”,

“length”, “width”, “thickness”, “upper”, “lower”, “front”, “rear”, “left”, “right”, “vertical”,

“horizontal”, “top”, “bottom”, “inner”, “outer”, “clockwise” and “counterclockwise”, should be

construed to refer to the orientation as then described or as shown in the drawings under discussion.

These relative terms are for convenience of description and do not require that the present

disclosure be constructed or operated in a particular orientation. In addition, terms such as “first”

and “second” are used herein for purposes of description and are not intended to indicate or imply

relative importance or significance. Thus, features limited by “first” and “second” are intended to

indicate or imply including one or more than one these features. In the description of the present

disclosure, the term “a plurality of” means two or more than two, unless specified otherwise.

In the present disclosure, unless specified or limited otherwise, the terms “mounted”,

“connected”, “joined”, “fixed” and the like are used broadly, and may be, for example, fixed

connections, detachable connections, or integral connections; may also be mechanical or electrical

connections; may also be direct connections or indirect connections via intervening structures; may

also be inner communications of two elements. The above terms can be understood by those skilled

in the art according to specific situations.

In the description of the present disclosure, a structure in which a first feature is “on” a second

feature may include an embodiment in which the first feature directly contacts the second feature,

and may also include an embodiment in which an additional feature is formed between the first
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feature and the second feature so that the first feature does not directly contact the second feature,

unless otherwise specified. Furthermore, a first feature “on”, “above”, or “on top of” a second

feature may include an embodiment in which the first feature is right “on”, “above” or “on top of”

the second feature, and may also include an embodiment in which the first feature is not right “on”,

“above” or “on top of” the second feature, or just means that the first feature has a sea level

elevation larger than the sea level elevation of the second feature. While first feature “beneath”,

“below” or “on bottom of” a second feature may include an embodiment in which the first feature

is right “beneath”, “below” or “on bottom of” the second feature, and may also include an

embodiment in which the first feature is not right “beneath”, “below” or “on bottom of” the second

feature, or just means that the first feature has a sea level elevation smaller than the sea level

elevation of the second feature.

The following disclosure provides many different embodiments or examples to realize

different structures of the present disclosure. To simplify the disclosure of the present disclosure,

components and configurations in particular examples are elaborated. Of course, they are

illustrative, and are not intended to limit the present disclosure. Moreover, reference numbers

and/or letters may be repeated in different examples of the present disclosure for the purpose of

simplicity and clarity, which shall not be constructed to indicate the relationships among various

embodiments and/or configurations. In addition, the present disclosure provides examples of

various specific processes and materials, but applicability of other processes and/or utilization of

other materials are conceivable for those skilled in the art.

Referring to Figs. 1 and 2, a mobile terminal 100 includes a cover plate 10, a display screen

20, a circuit board 30, a battery 40 and a housing 50.

The cover plate 10 is mounted to the display screen 20 so as to cover the display screen 20.

Referring to Fig. 3, the cover plate 10 has a first through hole 101 and a second through hole 102.

The first through hole 101 and the second through hole 102 are disposed at two ends of the cover

plate 10 respectively. The first through hole 101 can be configured to enable a receiver in the mobile

terminal 100 to transmit a sound signal outwardly through the first through hole. The second

through hole 102 can be configured to enable a fingerprint unit in the mobile terminal 100 to acquire

use finger information through the second through hole.

In some embodiments, the first through hole 101 can be disposed at a top middle of the cover

plate 10, and the second through hole 102 can be disposed at a bottom middle of the cover plate 10.

The cover plate 10 can be a transparent glass cover plate. In some embodiments, the cover
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plate 10 can be a glass cover plate made of a material such as sapphire.

The display screen 20 is mounted to the housing 50 so as to form a display surface of the

mobile terminal 100. Referring to Fig. 4, the display screen 20 includes a display area 201 and a

non-display area 202. The display area 201 is configured to display information like image and text.

The non-display area 202 does not display information. The non-display area 202 can be provided

with a functional assembly such as the fingerprint unit and a touch circuit.

The display area 201 is provided with a third through hole 203. The third through hole 203 is

aligned with the first through hole 101 in the cover plate 10. The third through hole 203 can be

configured so that the camera in the mobile terminal 100 can acquire an external image signal

through the third through hole, a proximity sensor in the mobile terminal 100 can emit and receive

a signal through the third through hole, and the receiver in the mobile terminal 100 can transmit

the sound signal outwardly through the third through hole.

The non-display area 202 is provided with a fourth through hole 204. The fourth through hole

204 is aligned with the second through hole 102 in the cover plate 10. The fourth through hole 204

can be configured so that the fingerprint unit in the mobile terminal 100 can acquire the user

fingerprint information through the fourth through hole.

In some embodiments, the third through hole 203 can be disposed at a top middle of the display

area 201, and the fourth through hole 204 can be disposed at a bottom middle of the non-display

area 202.

The circuit board 30 is mounted in the housing 50. The circuit board 30 can be a main board

of the mobile terminal 100 and functional assemblies such as the camera, the proximity sensor, and

the receiver can be integrated in the circuit board 30. Meanwhile, the display screen 20 can be

electrically connected to the circuit board 30.

Referring to Fig. 5, the camera 31 can be integrated in the circuit board 30. The camera 31

includes a base 311 and a camera lens 312. The base 311 has a mounting surface facing the display

screen 20. The camera lens 312 is mounted to the mounting surface of the base 311. A contour of

the base 311 can be rectangular, circular or in other shapes. A contour size of the base 311 is larger

than a contour size of the camera lens 312.

The sensor assembly 32 is mounted to the mounting surface of the base 311. The sensor

assembly 32 includes a signal emitter 321 and a signal receiver 322. The signal emitter 321 and the

signal receiver 322 can compose the proximity sensor. The signal emitter 321 and the signal

receiver 322 are electrically connected to the circuit board 30.
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The signal emitter 321 is configured to emit a signal, and the signal receiver 322 is configured

to receive a reflected signal formed by reflecting the emitted signal by an external object. The

mobile terminal 100 can judge a distance state between the mobile terminal 100 and the external

object according to strength of the reflected signal so as to control a display state of the display

screen 20.

The above-mentioned signal can be a light signal such as an infrared ray, a laser and the like,

and can also be other types of signals.

The signal emitter 321 and the signal receiver 322 can be disposed at different sides of the

camera lens 312 along a width direction of the mobile terminal 100. The signal emitter 321 and the

signal receiver 322 can also be disposed at different sides of the camera lens 312 along a length

direction of the mobile terminal 100.

As the sensor assembly 32 can be mounted on the mounting surface of the base 311, it is

unnecessary to provide an independent aperture for the sensor assembly 32 in the mobile terminal

100. Thus, occupation of the sensor assembly 32 on the display area in the screen of the mobile

terminal 100 is reduced, that is, a ratio of the display area to the screen is increased.

Referring to Fig. 6, the sensor assembly 32 further includes an ambient light sensor 323. The

ambient light sensor 323 is disposed around the camera lens 312 and mounted on the mounting

surface of the base 311. The ambient light sensor 323 is also electrically connected to the circuit

board 30. The ambient light sensor 323 is configured to receive an ambient light signal. The mobile

terminal 100 can also adjust brightness of the display screen 20 according to strength of the ambient

light signal.

Referring to Fig. 7, the receiver 33 can be integrated in the circuit board 30. The receiver 33

can be comprised of a vibration section 33-1, a magnetic circuit section 33-2 and a supporting

section 33-3. The supporting section 33-3 is formed as a casing of the receiver 33. The magnetic

circuit section 33-2 is mounted in the casing so as to form a magnetic circuit. The vibration section

33-1 is mounted above the magnetic circuit section 33-2 and produces sound through vibration.

The vibration section 33-1 includes a diaphragm 331 and a voice coil 332. The voice coil 332

is disposed at a side of the diaphragm 331 and connected with the diaphragm 331. The connection

between the voice coil 332 and the diaphragm 331 can be realized by a plurality of methods. For

example, the voice coil 332 can be connected with the diaphragm 331 in an adhesive method.

The diaphragm 331 can be a transparent diaphragm so as to allow a light signal to pass through.

A shape of the diaphragm 331 matches a shape of the receiver 33. The shape of the diaphragm 331
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can be circular.

The diaphragm 331 can be an elastic diaphragm and can vibrate up and down along a thickness

direction of the diaphragm. When the diaphragm 331 vibrates, air at two sides of the diaphragm

vibrates therewith so as to produce sound.

The voice coil 332 is formed by winding a conductive wire upon an insulation frame, the wire

having an insulating outer layer. The conductive wire on the voice coil 332 is configured to be

connected to an audio-frequency circuit inside the mobile terminal 100.

The magnetic circuit section 33-2 includes a permanent magnet 333, a magnetically

conductive sheet 334 and a magnetically conductive plate 335. The magnetically conductive sheet

334 can be disposed at a side (N pole) of the permanent magnet 333, and the magnetically

conductive plate 335 is disposed at the other side (S pole) of the permanent magnet 333. The

magnetically conductive sheet 334 and the magnetically conductive plate 335 are configured to

conduct a magnetic induction line emitted by the permanent magnet 333 so as to form a closed

magnetic circuit. The magnetic induction line emitted by the N pole of the permanent magnet 333

passes through the magnetically conductive sheet 334, then passes through the magnetically

conductive plate 335, and finally enters the S pole of the permanent magnet 333, so as to form a

closed loop circuit. The magnetically conductive sheet 334 can be an iron sheet, and the

magnetically conductive plate 335 can be a thin iron plate. The shapes of the magnetically

conductive sheet 334 and the magnetically conductive plate 335 can be square, rectangular, or

circular. The magnetically conductive sheet 334, the permanent magnet 333, and the magnetically

conductive plate 335 can be fastened in the adhesive manner.

The permanent magnet 333 has an aperture 330, the magnetically conductive sheet 334 is

provided with an aperture 340, and the magnetically conductive plate 335 has an aperture 350. The

aperture 340 and the aperture 350 are both aligned with the aperture 330.

The transparent diaphragm 331, the aperture 340, the aperture 330 and the aperture 350

together form a light signal passage so as to allow the light signal to pass through.

In some embodiments, the permanent magnet 333 is a nanometer permanent magnet. That is,

permanent magnetic material particles are uniformly coated with a layer of soft magnetic material

by nanotechnology, or the permanent magnetic material and the soft magnetic material are

combined together by a chemical process such as a replacement reaction, so as to obtain permanent

magnetic nanoparticles. Then, the nanometer permanent magnet is manufactured by techniques

such as high-pressure molding or high-temperature sintering. The nanometer permanent magnet
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has higher magnetic induction intensity inside relative to an ordinary Nd-Fe-B permanent magnet.

Thus, with the same volume of the permanent magnet, the receiver adopting the nanometer

permanent magnet has a higher sound pressure level.

In some embodiments, the magnetically conductive plate 335 is U-shaped. The permanent

magnet 333 and the magnetically conductive sheet 334 are disposed at a bottom of the U shape of

the magnetically conductive plate 335. Extension portions at two sides of the magnetically

conductive plate 335 extend upwards to two sides of the permanent magnet 333 and the

magnetically conductive sheet 334. A gap is formed between each of the side extension portions of

the magnetically conductive plate 335 and the corresponding side of two sides of the permanent

magnet 333 and the magnetically conductive sheet 334, and the voice coil 332 is disposed in the

gap.

The supporting section 33-3 includes a support 336 and a protection cover 337. The support

336 is formed in an annular shape. A peripheral protrusion is provided at a periphery of an end of

the support 336. The protection cover 337 is formed in an annular shape. An aperture can be

provided in a center of the protection cover 337, so that the sound produced by the diaphragm 331

can be transmitted outwardly. A section of the protection cover 337 exhibits a reversed L shape. A

periphery of the protection cover 337 is provided with a peripheral recess. With the peripheral

protrusion of the support 336 fitted with the peripheral recess of the protection cover 337, the

protection cover 337 is mounted to the support 336. The diaphragm 331 is mounted to the support

336 by means of a mounting portion at an edge of the diaphragm. The mounting portion at the edge

of the diaphragm 331 can be mounted to the support 336 in the adhesive method.

In some embodiments, the support 336 is made of nanomaterial. The protection cover 337 can

also be made of nanomaterial. Both of the support 336 and the protection cover 337 can be

integrally formed by the nanomaterial through injection molding. The support 336 and the

protection cover 337 made of nanomaterial have higher strength, which can improve mechanical

reliability of the receiver 33.

Referring to Fig. 8, in the mobile terminal 100, the camera 31 and the receiver 33 are both

mounted to the circuit board 30. The camera 31 is aligned with the light signal passage 34 of the

receiver 33. The sensor assembly 32 can be mounted on the mounting surface of the base 311 of

the camera 31. Meanwhile, a sensor assembly 32 is electrically connected to the circuit board 30.

The sensor assembly 32 includes the signal emitter 321 and the signal receiver 322. The signal

emitter 321 and the signal receiver 322 can be disposed at two sides of the camera lens of the
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camera 31 respectively.

Reference is still made to Figs. 1 and 2.

The battery 40 is mounted inside the housing 50 and configured to provide electrical energy

for the mobile terminal 100.

The housing 50 is configured to form an external contour of the mobile terminal 100. The

housing 50 can be made of plastic or metal. The housing 50 can be formed integrally.

Referring to Fig. 9, Fig. 9 is a section view of the mobile terminal illustrated in Fig. 1 taken

along P-P direction. The cover plate 10 is mounted to the housing 50. The cover plate 10 has an

aperture 110. The display screen 20 is also mouthed to the housing 50. The display screen 20 has

an aperture 210 (namely the above-mentioned third through hole 203, there is no strict difference

between terms “aperture” and “through hole” in the descriptions). The cover plate 10 covers the

display screen 20. The aperture 210 is aligned with the aperture 110. The circuit board 30 is

mounted in the housing 50.

The camera 31 and the receiver 33 are mounted to the circuit board 30. The receiver 33 is

disposed between the camera 31 and the display screen 20. The receiver 33 is aligned with the

aperture 210 and the aperture 110 so that the receiver 33 can transmit the sound signal outwardly

through the aperture 210 and the aperture 110. The receiver 33 has the light signal passage 34. The

camera 31 is aligned with the light signal passage 34 so that the camera 31 can acquire the light

signal from the outside through the light signal passage 34, the aperture 210 and the aperture 110.

As the camera 31 is disposed below the receiver 33 along the thickness direction of the mobile

terminal 100, it is unnecessary to provide independent apertures for the camera 31 and the receiver

33 in the display screen 20. Thus, occupation of the apertures in the display screen 20 relative to

the display area is reduced, and the ratio of the display area to the screen of the mobile terminal

100 is increased.

In some embodiments, as illustrated in Fig. 10, the sensor assembly 32 can be mounted to the

circuit board 30. The sensor assembly 32 is aligned with the light signal passage 34 in the receiver

33 so as to allow the sensor assembly 32 to receive and/or emit signals through the light signal

passage 34, the aperture 210 and the aperture 110. The sensor assembly 32 includes the signal

emitter 321 and the signal receiver 322. The signal emitter 321 and the signal receiver 322 can be

disposed at two sides of the camera 31 respectively.

In some embodiments, the sensor assembly 32 can further include the ambient light sensor.

The ambient light sensor can be disposed around the camera 31.
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In some embodiments, as illustrated in Fig. 11, the mounting surface of the base 311 of the

camera 31 faces the display screen 20, and the sensor assembly 32 can be disposed on the mounting

surface of the base 311. The sensor assembly 32 includes the signal emitter 321 and the signal

receiver 322. The signal emitter 321 and the signal receiver 322 can be disposed at two sides of the

camera lens of the camera 31 respectively.

In some embodiments, the sensor assembly 32 can further include the ambient light sensor.

The ambient light sensor can be disposed on the base 311 of the camera 31 and around the camera

lens of the camera 31.

As illustrated in Fig. 12, a receiver and camera assembly configured to be mounted in a mobile

terminal is provided in embodiments of the present disclosure, including a receiver 33, a camera

31. The receiver 33 has a light signal passage 34, and the camera 31 is aligned with the light signal

passage 34. The receiver 33 and the camera 31 can be integrated. Specifically, the receiver 33 and

the camera 31 can be mounted to a mounting plate 35. The mounting plate 35 can be configured to

be connected to a circuit board of the mobile terminal.

The mobile terminal provided by the embodiment of the present disclosure is described in

detail above, and specific examples are used herein to describe the principle and embodiments of

the present disclosure. The description of the foregoing embodiments is merely intended to help

understand the present disclosure. Meanwhile, those skilled in the art can make modifications to

the specific embodiments and application scope according to the idea of the present disclosure. To

sum up, the contents of the description should not be construed as limiting the present disclosure.
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CLAIMS

What is claimed is:

1. A mobile terminal (100), comprising:

a housing (50);

a display screen (20) mounted to the housing (50) and having a first aperture;

a cover plate (10) mounted to the display screen (20) and having a through hole, the through

hole being aligned with the first aperture;

a circuit board (30) mounted in the housing (50);

a camera (31) mounted in the housing (50) and aligned with the first aperture and the through

hole;

characterized in that a receiver (33) is provided between the display screen (20) and the camera

(31) and aligned with the first aperture and the through hole so as to transmit a sound signal through

the first aperture and the through hole, wherein the receiver (33) has a light signal passage (34),

and the camera (31) acquires an external light signal through the light signal passage (34), the first

aperture and the through hole;

a sensor assembly (32) is mounted in the housing (50), the sensor assembly (32) being adapted

to emit and/or receive a signal through the light signal passage (34), the first aperture and the

through hole;

the camera (31) comprises a base (311) mounted to the circuit board (30) and a camera lens

(312), wherein the base (311) has a mounting surface facing the display screen (20), and the camera

lens (312) and the sensor assembly (32) are mounted to the mounting surface.

2. The mobile terminal (100) according to claim 1, wherein the receiver (33) comprises a

transparent diaphragm (331), and the transparent diaphragm (331) is aligned with the first aperture.

3. The mobile terminal (100) according to claim 2, wherein the receiver (33) further comprises

a permanent magnet (333), the permanent magnet (333) is disposed at a side of the diaphragm (331)

adjacent to the camera (31), and the permanent magnet (333) has a second aperture aligned with

the camera (31).

4. The mobile terminal (100) according to claim 3, wherein the receiver (33) further comprises

a magnetically conductive sheet (334) and a magnetically conductive plate (335), the magnetically

conductive sheet (334) and the magnetically conductive plate (335) are disposed at two sides of the

11
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permanent magnet (333) respectively, and the magnetically conductive sheet (334) and the

magnetically conductive plate (335) are respectively provided with a third aperture and a fourth

aperture aligned with the second aperture.

5. The mobile terminal (100) according to claim 4, wherein the transparent diaphragm (331),

the third aperture, the second aperture, and the fourth aperture form the light signal passage (34).

6. The mobile terminal (100) according to claim 1, wherein the sensor assembly (32)

comprises a signal emitter (321) and a signal receiver (322), and the signal emitter (321) and the

signal receiver (322) are disposed at two sides of the camera lens (312) respectively.

7. The mobile terminal (100) according to claim 1 or 6, wherein the sensor assembly (32)

further comprises an ambient light sensor (323), and the ambient light sensor (323) is adapted to

receive an ambient light signal through the light signal passage (34) and the first aperture.

8. The mobile terminal (100) according to any one of claims 1 to 7, wherein the first aperture

is disposed at a top middle of the display screen (20).
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