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DESCRIPTION

TECHNICAL FIELD

[0001] This disclosure relates to the field of electronic apparatuses, and particularly to an
electronic device, a terminal device, and a method for controlling an electronic device. The
features of the preamble of the independent claim are known from D1 US 2010/202650 A1.
Related technology is known from US 2006/240881 A1.

BACKGROUND

[0002] With development of science and technology and requirements of markets, screens of
electronic apparatuses are getting increasingly larger. A screen-to-body ratio of an electronic
apparatus i1s restricted by functional components. For example, install and arrangement of a
camera module, a receiver module, a flashlight, a sensor, and the like may restrict
Improvement of the screen-to-body ratio of the electronic apparatus. In the related art, a high
screen-to-body ratio of the electronic apparatus is usually achieved by decreasing sizes of the
functional components, which can result in high cost.

SUMMARY

[0003] The present invention Is defined In the appended claims. An electronic device with
flexible arrangement, a terminal device, and a method for controlling an electronic device are
provided in the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] To describe technical solutions In implementations of the present disclosure more
clearly, the following briefly introduces the accompanying drawings required for describing the
Implementations. Apparently, the accompanying drawings in the following description illustrate
some iImplementations of the present disclosure.

FIG. 1 1s a schematic diagram illustrating an electronic device in a retracting-state according to
Implementation 1 of the present disclosure.

FIG. 2 Is a schematic diagram lillustrating the electronic device of FIG 1 in an extending-state.
FIG 3 Is a schematic exploded view illustrating the electronic device illustrated in FIG 2.

FIG 4 Is a schematic diagram illustrating the sliding seat illustrated in FIG. 3.
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FIG 5 Is a cross-sectional view lllustrating the sliding seat illustrated in FIG 4 along line A-A.

FIG 6 I1s a cross-sectional view illustrating another sliding seat illustrated in FIG 4 along line A-
A.

FIG 7 Is a schematic diagram illustrating an electronic device In a retracting-state according to
Implementation 2 of the present disclosure.

FIG 8 Is a schematic diagram illustrating the electronic device of FIG 7 In an extending-state.

FIG 9 1s a schematic diagram Iillustrating a sound-transmission assembly provided for the
electronic device Illustrated in FIG 8.

FIG. 10 I1s a schematic diagram illustrating a state of a sound-transmission assembly provided
for the electronic device Iillustrated in FIG. 9.

FIG 11 Is a schematic diagram illustrating another state of the sound-transmission assembly
llustrated in FIG 10.

FIG 12 Is a schematic diagram illustrating another sound-transmission assembly provided for
the electronic device illustrated in FIG 9.

FIG 13 I1s a schematic diagram illustrating the sliding seat illustrated in FIG 2.
FIG 14 Is a schematic diagram illustrating another sliding seat illustrated in FIG 2.

FIG 15 1s a schematic diagram illustrating an arrangement of functional components of a
sliding seat of an electronic device In a retracting-state according to an implementation of the
present disclosure.

FIG 16 Is a schematic diagram illustrating the electronic device of FIG 15 In an extending-state.

FIG. 17 1s a schematic diagram illustrating a terminal device according to an implementation of
the disclosure.

FIG. 18 1s a schematic flowchart illustrating a method for controlling an electronic device
according to an implementation of the present disclosure.

DETAILED DESCRIPTION

[0005] Technical solutions In implementations of the present disclosure will be described
clearly and completely hereinafter with reference to the accompanying drawings In the
Implementations of the present disclosure. Apparently, the described implementations are
merely some rather than all implementations of the present disclosure. All other
Implementations obtained by those of ordinary skill in the art based on the implementations of
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the present disclosure without creative efforts shall fall within the protection scope of the
present disclosure.

[0006] It should be understood that, in the implementations of the present disclosure,
directional relationship or positional relationship indicated by such terms as "thickness" Is
based on the directional relationship or the positional relationship Illustrated In the
accompanying drawings and 1s merely for convenience of description and simplicity, rather
than explicitly or implicitly indicates devices or elements referred to herein must have a certain
direction or be configured or operated In a certain direction and therefore should not be
understood as limitation on the disclosure.

[0007] Implementations of the disclosure provide an electronic device 100. The electronic
device 100 can be any one of electronic apparatuses. Examples of the electronic apparatuses
may Include smart apparatuses such as a tablet computer, a mobile phone, a camera, a
personal computer (PC), a notebook computer, an in-vehicle apparatus, a wearable apparatus,
or the like. For convenience of description, directions of the electronic device 100 are defined
with reference to a viewing angle illustrated in FIG. 1: a width direction of the electronic device
100 1s defined as X-direction, a length direction of the electronic device 100 is defined as y-
direction, and a thickness direction of electronic device 100 is defined as Z-direction.

[0008] FIG 2 i1s the electronic device 100 according to Implementation 1 of the present
disclosure. The electronic device 100 mainly includes a frame 1 and a sliding seat 2. The
sliding seat 2 I1s slidably connected with the frame 1 to enable the electronic device 100 to
make the sliding seat 2 extend from or retract into the frame 1 according to actual needs of a
user. A receiver (l.e. voice receiver) 3 Is received In the sliding seat 2. The sliding seat 2 can
slide relative to the frame 1 to enable the receiver 3 to slide out when needed to work, thereby
avolding restriction on a screen-to-body ratio of a display screen of the electronic device 100
resulting from use of the receiver 3, which 1s beneficial to improving the screen-to-body ratio of
the electronic device 100.

[0009] Referring to FIG 2, the electronic device of Implementation 1 includes the frame 1, the
sliding seat 2, and the receiver 3 received In the sliding seat 2. The frame 1 includes a pair of
side walls 12b which are oppositely disposed and a top wall 12a. The top wall 12a i1s connected
between the pair of side walls 12b. The top wall 12a defines an accommodating groove 12d.
The accommodating groove 12d extends through the pair of side walls 12b. The sliding seat 2
IS slidably disposed In the accommodating groove 12d of the frame 1. The sliding seat 2
defines a first receiving hole D1, and the receiver 3 is sealed and covers the first receiving hole
D1 of the sliding seat, whereby a sound signal(s) of the receiver 3 Is transmitted to outside
through the first receiving hole D1 when the sliding seat 2 extends from the accommodating
groove 12d.

[0010] In the electronic device, the recelver 3 Is disposed In the sliding seat 2 and the sliding
seat 2 Is able to slide relative to the frame 1. The sliding seat 2 defines the first receiving hole
D1. When the receiver 3 is needed to work, the sliding seat 2 slides out of the frame 1, so that
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the sound signal of the receiver 3 can be transmitted to outside through the first receiving hole
D1. That is, the first receiving hole D1 does not need to be disposed on the display screen of

the electronic device 100, which Is beneficial to improving the screen-to-body ratio of the
electronic device 100.

[0011] In the electronic device 100, the top wall 12a of a side frame member 12 defines the
accommodating groove 12d, and in this way, the display screen (or a display module 7), the
sliding seat 2, and a middle plate 11 of the electronic device 100 form a sandwich structure
when the sliding seat 2 is slidably connected with the frame 1. Such a structure guarantees
that the display screen and the middle plate 11 can protect the sliding seat 2 inside against
crashing when the electronic device 100 drops or is collided by an external force.

[0012] As illustrated In FIG 3, the frame 1 includes the middle plate 11 and the side frame
member 12 surrounding the middle plate 11. The side frame member 12 is configured to cover
(understood as substantially cover and engage) the display screen to form a complete housing
of the electronic device 100. As illustrated In FIG. 2, the middle plate 11 includes the pair of
side walls 12b which are oppositely disposed and the top wall 12a and a bottom wall 12¢ which
are connected with the pair of side walls 12b. That is to say, the middle plate 11 i1s substantially
In a rectangular shape. The pair of side walls 12b are also long sides of the electronic device
100. In general, the pair of side walls 12b are configured to arrange a volume button, a card
base, and the like of the electronic device 100. The top wall 12a and the bottom wall 12c are
short sides of the electronic device 100. Generally, the bottom wall 12¢ is configured to arrange
an earpiece, a speaker, and the like of the electronic device 100.

[0013] It should be understood that, the electronic device 100 further includes a support plate
13. The support plate 13 covers the frame 1. In an implementation, the support plate 13 covers
the side frame member 12. The support plate 13 Iincludes a first support surface 13a and a
second support surface 13b which are oppositely disposed. The first support surface 13a Is
configured to carry the display module 7. The second support surface 13b Is configured to
support the sliding seat 2. The support plate 13 can be integrated with the side frame member
12. Alternatively, the support plate 13 and the side frame member 12 can be detachable
structures. For example, the support plate 13 is fixed to the side frame member 12 via a screw,
riveting, or the like. In this way, the accommodating groove 12d is located between the support
plate 13 and the middle plate 11. For the convenience of understanding, refer to FIG 3. Space
Inside the frame 1 except the accommodating groove 12d is defined as an inner cavity of the
frame 1, that Is, the accommodating groove 12d and the inner cavity define a complete inner
space of the frame 1.

[0014] As illustrated In FIG 3, a length of the accommodating groove 12d along the X-direction
IS equal to a length of the frame 1 along the X-direction. In other words, part of the pair of side
walls 12b, which 1s adjacent to the top wall 12a, defines two openings due to existence of the
accommodating groove 12d, such that the sliding seat 2 corresponding to the accommodating
groove 12d accommodates other functional components besides the receiver 3.
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[0015] As Illustrated In FIG 3, the sliding seat 2 has a size corresponding to the
accommodating groove 12d, that is, the sliding seat fills in the whole accommodating groove
12d. The sliding seat 2 has a first wall 2a and a second wall 2b which are arranged opposite to
each other In y-direction, and a first sliding surface 2¢ and a second sliding surface 2d which
are arranged opposite to each other in the Z-direction. The first sliding surface 2c of the sliding
seat 2 I1s attached to the support plate 13, and the second sliding surface 2d of the sliding seat
2 1s attached to the middle plate 11. Referring to FIG. 2, when the first wall 2a of the sliding
seat 2 extends from the top wall 12a for a certain distance, the sliding seat 2 i1s completely
extended from the frame 1. That is to say, the sliding seat 2 Is in an extending-state. Referring
to FIG 1, when the first wall 2a of the sliding seat 2 Is flush with the top wall 12a, the sliding
seat 2 1s completely accommodated Iin the accommodating groove 12d. That Is to say, the
sliding seat 2 Is In a retracting-state.

[0016] Referring to FIG 2, the receiver 3 Is disposed In the sliding seat 2, and the first sliding
surface 2c of the sliding seat 2 defines the first receiving hole D1. VWhen the receiver 3 Is
needed to work, the sliding seat 2 can slid accordingly, so that the sliding seat 2 iIs In an
extending-state. In this situation, the first receiving hole D1 on the sliding seat 2 is no longer
occluded by the display screen, and the receiver 3 can transmit the sound signal to the outside
through the first receiving hole D1. Referring to FIG. 1, when the receiver 3 Is not needed to
work, the sliding seat 2 can slid accordingly, so that the sliding seat 2 is In a retracting-state,
which facilitates the storage of the electronic device 100.

[0017] The receiver 3 Is disposed adjacent to the first wall 2a of the sliding seat 2, and the
vibration portion 3a of the receiver 3 faces the first sliding surface 2c of the sliding seat 2 and
communicates with the first receiving hole D1 on the first sliding surface 2c¢. In this situation,
after a vibration portion 3a of the receiver 3 vibrates to generate the sound signal, the sound
signal can be transmitted to the outside through the first receiving hole D1, thereby realizing
the receiving function of the receiver 3.

[0018] The manner in which the receiver 3 Is disposed on the sliding seat includes but Is not
imited to the following.

[0019] In one iImplementation, referring to FIG. 4 and FIG. 5, the electronic device 100 further
Includes a bracket 6 and a sealing member 9. The sealing member 9 has a hollow portion 9a
and Is disposed between the receiver 3 and the sliding seat 2. The hollow portion 9a
communicates with a vibration portion 3a of the receiver 3 and the first receiving hole D1 of the
sliding seat 2 respectively. The bracket 6 I1s pressed on the receiver 3. With this structure, the
sealing member 9 I1s sandwiched between the receiver 3 and the sliding seat 2.

[0020] Referring to FIG 5, the sealing member 9 Is made of foam and has elasticity. The
sealing member 9 Is pressed between the receiver 3 and the sliding seat 2, to achieve a tight
contact between the sealing member 9 and the receiver 3, and prevent the sound signal of the
receiver 3 from leaking out of a junction of the receiver 3 and the sealing member 9, where the
leaking affects the output of the sound signal of the receiver 3. A diameter of the hollow portion
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9a of the sealing member 9 is slightly larger than a diameter of the vibration portion 3a of the
receiver 3, so that the sound generated by the vibration of the vibration portion 3a can be
completely transmitted to the hollow portion 9a. In other implementations, the diameter of the
hollow portion 9a of the sealing member 9 can also be the same as the diameter of the
vibration portion 3a of the receiver 3.

[0021] Referring to FIG 5, the bracket 6 covers the receiver 3 and is fixed to the sliding seat 2
to provide a fastening force so that the sealing member 9 can be pressed between the receiver
3 and the sliding seat 2. With the bracket 6 and the sealing member 9, the receiver 3 Is sealed
and connected with the first receiving hole D1. In this way, sealing performance between the
receiver 3 and the first receiving hole D1 can be ensured, and disassembly and assembly of
the receiver 3 on the sliding seat 2 can be facilitated.

[0022] As illustrated In FIG 5, the bracket 6 has a first connecting portion 61, a pressing
portion 62, and a second connecting portion 63 which are sequentially connected, the pressing
portion 62 covers the receiver 3, and the first connecting portion 61 and the second connecting
portion 63 both extend In a direction away from the pressing portion 62 and are fixedly
connected with the sliding seat 2.

[0023] The bracket 6 has a substantially "Q" shape. The pressing portion 62 of the bracket 6
fully covers the entire receiver 3. The first connecting portion 61 and the second connecting
portion 63 are screwed to the sliding seat 2. In other implementations, the bracket 6 may also
be U-shaped and snap-fitted with the sliding seat 2.

[0024] In another implementation, referring to FIG 6, the electronic device 100 further includes
an elastic member 90 and an adhesive 60. The elastic member 90 Is adhered between the
receiver 3 and the sliding seat 2 via the adhesive 60. The elastic member 90 has a hollowed-
out portion 90a, and the hollowed-out portion 90a communicates with a vibration portion 3a of
the receiver 3 and the first receiving hole D1 of the sliding seat 2 respectively.

[0025] The elastic member 90 i1s made of foam. The adhesives 60 are provided on two
opposite walls of the elastic member 90. One of the two walls of the elastic member 90 iIs
adhered to the receiver 3 via the adhesive 60, and the other of the two walls of the elastic
member 90 i1s adhered to the sliding seat 2 via the adhesive 60. A diameter of the hollowed-out
portion 90a is slightly larger than a diameter of the vibration portion 3a of the receiver 3, so
that the sound generated by the vibration of the vibration portion 3a can be completely
transmitted to the hollowed-out portion 90a.

[0026] With the elastic member 90 and the adhesive 60, the receiver 3 Is sealed and covers
the first receiving hole D1, that is, the receiver 3 Is connected with the first receiving hole D1 In
a seal manner. In this way, sealing performance between the receiver 3 and the first receiving
hole D1 can be ensured, and disassembly and assembly of the receiver 3 on the sliding seat 2
can be facilitated.
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[0027] A structure of the first receiving hole D1 includes but is not limited to the following.

[0028] In one implementation, as illustrated in FIG 5, the first receiving hole D1 has a first
opening S1 and a second opening S2 disposed opposite to each other. The first opening S1 Is
located on an inner surface of the sliding seat 2, and the second opening S2 gradually extends
toward a direction away from the first opening S 1 and gradually approaches the first wall 2a.
In other implementations, the first receiving hole D1 1s a through hole. That is, a central axis of
the first receiver hole D1 Is perpendicular to the first sliding surface. A hole-wall of the through
hole facilitates reducing the transmission path of the sound signal of the receiver.

[0029] Referring to FIG 4, the first receiving hole D1 is substantially a hole inclined with respect
to the first sliding surface 2c¢. The first receiving hole D1 is defined as an inclined hole, and thus
the receiver 3 does not need to be disposed too close to the first wall 2a of the sliding seat 2,
as long as the sliding seat 2 I1s extended from the accommodating groove 12d, the sound
signal of the receiver 3 can be transmitted to the outside, and at the same time, it is possible to
make room for other components to be placed close to the first wall 2a of the sliding seat 2. A
distance between the first opening S1 of the first receiving hole D1 and the first wall 2a is
greater than a distance between the second opening S2 of the first receiving hole D1 and the
first wall 2a.

[0030] It can be understood that, the second opening S2 of the first receiving hole D1 can be
close to a junction of the first wall 2a and the first sliding surface 2c.

[0031] The first opening S 1 and the second opening S2 have the same shape and are
substantially long rectangular.

[0032] Referring to FIG. 2, when the receiver 3 I1s needed to work, the sliding seat 2 can be
correspondingly moved to be In the extending-state. In this case, the first receiving hole D1 on
the sliding seat 2 are no longer occluded by the display screen. The receiver 3 1s able to
transmit the sound signal to the outside through the first receiving hole D1. Referring to FIG. 1,
when the receiver 3 I1s not needed to work, the sliding seat 2 can be correspondingly moved to
be In the retracting-state, which facilitates the accommodation of the electronic device 100.

[0033] According to the electronic device, the receiver 3 Is disposed In the sliding seat 2, and
the sliding seat 2 1s able to slide relative to the frame 1 and defines the first receiving hole D1.
When the receiver 3 Is needed to work, the sliding seat 2 slides out of the frame 1, so that the
sound signal of the receiver 3 can be transmitted to outside through the first receiving hole D1.
That i1s, the first receiving hole D1 does not need to be disposed on the display screen of the
electronic device 100, which Is beneficial to improving the screen-to-body ratio of the electronic
device 100.

[0034] As lllustrated In FIG 7 and FIG. 8, a structure of an electronic device 200 according to
Implementation 2 of the disclosure iIs similar to the structure of the electronic device 100
according to Implementation 1 of the disclosure. The difference is mainly as follows. The frame
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1 defines a second receiving hole D2. The second receiving hole D2 communicates with the
first receiving hole D1 when the sliding seat 2 Is accommodated in the accommodating groove
12d, whereby the sound signal of the receiver 3 1s output to the second receiving hole D2 via
the first receiving hole D1 when the sliding seat 2 iIs accommodated in the accommodating
groove 12d.

[0035] The second receiving hole D2 1s defined Iin the frame 1, so that the receiver 3 can be

used no matter the sliding seat 2 i1s In the extending-state or the retracting-state, thereby
further improving the reliability of the electronic device 200.

[0036] Referring to FIG 7, when the sliding seat 2 iIs accommodated Iin the accommodating
groove 12d, an area of orthographic projection of the second receiving hole D2 on the sliding
seat Is at least partially overlapped with an area occupied by the first receiving hole D1 In the
sliding seat 2. In this way, after output from the first receiving hole D1, the sound signal of the
receiver 3 can be continuously transmitted to the second receiving hole D2 and further
transmitted to the outside through the second receiving hole D2, thereby achieving the
receiving function of the receiver 3 when the sliding seat 2 is in the retracting-state. It should
be understood that, the area of orthographic projection of the second receiving hole D2 on the
sliding seat Is within an area occupied by the first receiving hole D1 In the sliding seat 2. For
example, the area of orthographic projection of the second receiving hole D2 on the sliding
seat I1s half of an area occupied by the first receiving hole D1 in the sliding seat 2.

[0037] Referring to FIG 7, an edge of the top wall 12a of the frame 1 Is notched to define the
second receiving hole D2. The electronic device 200 further includes a display module 7. The
display module 7 covers the frame 1, and the display module 7 and the sliding seat defines the
second receiving hole D2.

[0038] Referring to FIG 7, the second receiving hole D2 i1s a semi-closed hole. In other words,
the second receiving hole D2 is a groove defined on the edge of the top wall 12a. The second
receiving hole D2 i1s not iIn communication with an opening of the accommodating groove 12d
on the top wall 12a. The second receiving hole D2 is imited to the above configuration, such
that the influence on a strength of the frame 1 can be reduced. The second receiving hole D2
IS matched with the display module 7 to make the second receiving hole D2 be a closed hole,
which effectively utilizes connection relationship between the display module 7 and the frame
1, and ensures the strength of the frame 1 while ensuring that better sound signals can pass

through the second receiving hole D2.

[0039] The second receiving hole D2 i1s substantially long rectangular.

[0040] The manner In which the first receiving hole D2 and the second receiving hole D2
communicate with each other includes but is not limited to the following.

[0041] In one implementation, referring to FIG. 8, the first sliding surface 2c¢ of the sliding seat
2 I1s attached to the frame 1, so that when the sliding seat 2 Is retracted into the
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accommodating groove 12d, there is no gap between the first receiving hole D1 and the
second receilving hole D2 or the gap is small and thus the sound signal of the receilver 3 can be
transmitted through the first receiving hole D1 and the second receiving hole D2 to the outside.
The first receiving hole D1 and the second receiving hole D2 are connected in a simple
manner and have a low manufacturing cost.

[0042] In another implementation, referring to FIG. 9, the electronic device 200 further
Includes a sound-transmission assembly 4. The sound-transmission assembly 4 has an inner
cavity 4a. The first receiving hole D1 communicates with the second receiving hole D2 via the
iInner cavity 4a. With this structure, the sound signal of the receiver 3 Is sequentially transmitted
through the first receiving hole D1, the inner cavity 4a, and the second receiving hole D2.

[0043] The sound-transmission assembly 4 is disposed between the sliding seat 2 and the
frame 1, so that the sound signal transmitted from the first receiving hole D1 Is directly
transmitted to the second receiving hole D2 through the inner cavity 4a of the sound-
transmission assembly 4, thereby avoiding leaking of the sound signal during transmitting from
the first receiving hole D1 to the second receiving hole D2, further improving sound quality of
the electronic device 200.

[0044] A structure of the sound-transmission assembly 4 includes but is not limited to the
following.

[0045] In one Implementation, referring to FIG. 10 and FIG. 11, the sound-transmission
assembly 4 includes a sound-transmission tube 41, a first magnetic member 42, a second
magnetic member 43, and a third magnetic member 44. The sound-transmission tube 41 has
one end fixedly coupled with the sliding seat 2 and communicating with the first receiving hole
D1. The first magnetic member 42 is disposed on the other end of the sound-transmission tube
41. The second magnetic member 43 Is disposed on the frame 1 and surrounds the second
receiving hole D2. The third magnetic member 44 is disposed on the sliding seat 2. Amagnetic
force between the first magnetic member 42 and the second magnetic member 43 Is greater
than a magnetic force between the first magnetic member 42 and the third magnetic member
44 whereby the other end of the sound-transmission tube 41 communicates with the second
receiving hole D2 because of magnetic attraction of the first magnetic member 42 and the
second magnetic member 43 when the sliding seat 2 Is accommodated in the accommodating
groove 12d, or the other end of the sound-transmission tube 41 is attached to the sliding seat
2 because of magnetic attraction of the first magnetic member 42 and the third magnetic
member 44 when the sliding seat 2 extends from the accommodating groove 12d.

[0046] The sound-transmission tube 41 is a hose. Referring to FIG 10, when the sliding seat 2
IS gradually restricting into the accommodating groove 12d, as the other end of the sound-
transmission tube 41 Is provided with the first magnetic member 42, the magnetic attraction of
the first magnetic member 42 and the second magnetic member 43 Increased as their
approaching and the first magnetic member 42 will move away from the third magnetic
member 44 and attached to the second magnetic member 43, thereby realizing that the other
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end of the sound-transmission tube 41 Is sealed and covers the second receiving hole D2.
Referring to FIG 11, when the sliding seat 2 is gradually extending from the accommodating
groove 12d, the first magnetic member 42 on the other end of the sound-transmission tube 41
will gradually separate with the second magnetic member 43 because of an external force, and
the first magnetic member 42 will be attracted by and move close to the third magnetic
member 44, realizing the accommodation of the other end of the sound-transmission tube 41.

[0047] The structure of the sound-transmission assembly 4 ensures that the first receiving hole
D1 can communicate with the second receiving hole D2 when the sliding seat 2 Is retracted
Into the accommodating groove 12d, and the sound-transmission tube 41 can be
accommodated by attaching to the sliding seat 2 after the sliding seat 2 is extended from the
accommodation groove 12d.

[0048] The first magnetic member 42, the second magnetic member 43, and the third
magnetic member 44 are annular blocks. The first magnetic member 42 surrounds the other
end of the sound-transmission tube 41. The second magnetic member 43 surrounds the
second receiving hole D2. The third magnetic member 44 surrounds the first receiving hole D1.

[0049] It can be understood that, a diameter of the other end of the sound-transmission tube
41 1s larger than a diameter of one end of the sound-transmission tube 41, such that when the
other end of the sound-transmission tube 41 is attracted to the third magnetic member 44 on
the sliding seat 2 via the first magnetic member 42, the other end of the sound-transmission
tube 41 can sleeve itself reversely, and the sound signal of the first receiving hole D1 can be
transmitted from the sound-transmission tube 41.

[0050] In another implementation, referring to FIG. 12, the sound-transmission assembly 4 is a
sound-transmission rod. The sound-transmission rod protrudes from the sliding seat 2 and
surrounds the first receiving hole D1. The sound-transmission rod has an end extending in a
direction away from the sliding seat 2. With this structure, the end of the sound-transmission
rod abuts against the frame 1 and surrounds the second receiving hole D2 when the sliding
seat 2 Is accommodated in the accommodating groove 12d.

[0051] Referring to FIG 9 and FIG. 12, a length of the sound-transmission rod along the Z-
direction 1s equal to a distance between the first receiving hole D1 on the sliding seat 2 and the
second receiving hole D2 on the frame 1. In this way, after the sliding seat 2 is retracted into
the accommodating groove 12d, the end of the sound-transmission rod is attached to the
frame 1 to achieve a tight connection between the end of the sound-transmission rod and the
second receiving hole D2. Therefore, the sound signal transmitted from the first receiving hole
D1 1s directly transmitted to the second receiving hole D2 through the sound-transmission rod,
thereby avoiding leaking of the sound signal during transmitting from the first receiving hole D1
to the second recelving hole D2, further improving sound quality of the electronic device 200.

[0052] VWhen the sliding seat 2 Is In the extending-state, the sound signal of the recelver 3 can
be transmitted to the outside through the first receiving hole D1 to achieve the receiving
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function of the receiver 3; when the sliding seat 2 is in the retracting-state, the sound signal of
the receiver 3 can be transmitted to the outside through the first receiving hole D1 and the
second recelving hole D2 sequentially to achieve the receiving function of the receiver 3.

[0053] The electronic device 200 of the implementations can achieve the receiving function of
the receiver 3 when the sliding seat 2 is In the extending-state or the retracting-state.

[0054] Furthermore, the electronic device of the implementations of the disclosure further
Includes at least one functional component 5. The at least one functional component 5 Is
disposed In the sliding seat 2. The sliding seat 2 is provided with at least one functional portion
5a, through which the at least one functional component 5 is able to transmit a signal.

[0055] The at least one functional component 5 is disposed In the sliding seat 2, and the
sliding seat 2 Is slidable relative to the frame 1. In this way, when the multiple functional
components 5 are needed to work, the sliding seat 2 Is driven to slide out of the frame 1 to
make the at least one functional portion 5a extend from the frame 1 to transmit a signal, that is,
there 1s no need to dispose the at least one functional portion 5a corresponding to the multiple
functional components 5 on the display screen of the electronic device, which 1s beneficial to
Improving the screen-to-body ratio of the electronic device.

[0056] Referring to FIG 13 to FIG 16, when one of the multiple functional components 5 Is
required for work, the sliding seat 2 can slide to the extending-state accordingly. In this case,
one of the at least one functional portion 5a of the sliding seat 2 Is no longer occluded by the
display screen. Said one of the multiple functional components 5 corresponding to said one of
the at least one functional portion 5a can transmit a signal to the outside. For example, the
multiple functional components 5 can include a front-facing camera component. A front-facing
camera I1s a common feature of cameras, mobile phones, smartphones, and tablets. Tablets
and smartphones and similar mobile devices have their front-facing camera on the front to
allow taking a self-portrait photograph or video while looking at the display of the device,
usually showing a live preview of the image. Front-facing cameras are therefore an important
development for videotelephony and the taking of selfies. Accordingly, the functional portion 5a
corresponding to the front-facing camera component is a front-facing light-transmitting portion
which can transmit light to the front-facing camera component. Referring to FIG 16, when a
front-facing camera function i1s needed to work, slide the sliding seat 2 to make the sliding seat
2 be In the extending-state, such that a camera function (such as taking pictures) of the front-
facing camera component can be achieved via the front-facing light-transmitting portion.
Referring to FIG. 15, when it Is unnecessary to use the front-facing camera function, slide the
sliding seat 2 to make the sliding seat 2 be In the retracting-state, which facilitates
accommodation of the electronic device.

[0057] Referring to FIG 13 and FIG 14, the functional portion 5a of the sliding seat 2 is mainly
disposed on the first sliding surface 2c¢ and the second sliding surface 2d which are disposed
opposite to each other on the sliding seat 2 Iin the Z-direction. The arrangement of the
functional portion 5a on the sliding surfaces of the sliding seat 2 varies with the functional
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component 5 to which the functional portion 5a corresponds.

[0058] It can be understood that, a structure of the sliding seat 2 includes but not limited to the
following.

[0059] In one iImplementation, as illustrated in FIG 13, the sliding seat 2 has a body 21 and at
least one light-transmitting plate 22. The body 21 defines at least one functional hole 21a. One
of the at least one light-transmitting plate 22 is disposed in one of the at least one functional
hole 21a to form one of the functional portions 5a.

[0060] The sliding seat 2 thus structured is partially provided with the functional portion 5a
(such as the light-transmitting plate 22 or a hole), which results in low cost. In addition, most

part of the sliding seat 2 is made of metal and is therefore of high strength.

[0061] In another implementation, as illustrated in FIG 14, the sliding seat 2 includes a sliding
frame 23 and two sliding plates 24. The sliding frame 23 i1s made of a conductive material. One
sliding plate 24 covers one side of the sliding frame 23 and the other sliding plate 24 covers
the other side of the sliding frame 23 to define an inner cavity of the sliding seat 2 to
accommodate the multiple functional components 5. The two sliding plates 24 are made of a
light-transmitting material to form the at least one functional portion 5a.

[0062] The first sliding surface 2c and the second sliding surface 2d of the sliding seat 2 are
both made of glass. Since the first sliding surface 2¢ and the second sliding surface 2d are
both made of glass, the first sliding surface 2c and the second sliding surface 2d can function
as a light-transmitting functional portion 5a. VWWhen the camera assembly 51 or a light sensor of
the sliding seat 2 I1s needed to work, as long as the sliding seat 2 Is moved out of the
accommodating groove 12d, light from outside can be transmitted through the first sliding
surface 2c or the second sliding surface 2d, thereby ensuring that the camera assembly 51 or
the light sensor can work reliably.

[0063] The sliding seat 2 thus structured has two surfaces made of glass, which facilitates light
transmission of the multiple functional components 5 of the sliding seat 2 without providing the
functional portion(s) 5a in a corresponding position(s).

[0064] [t should be understood that, the at least one functional component 5 Includes a
camera assembly 51 and an electrical connector 52. The electrical connector 52 has one end
electrically connected with both the camera assembly 51 and the receiver 3, and the electrical
connector 52 has the other end extending from the sliding seat 2 to be electrically connected
with a mainboard 8 of the frame 1.

[0065] As Illlustrated In FIG. 15, the camera assembly 51 and the receiver 3 are disposed side
by side. The camera assembly 51 i1s mainly located Iin the middle of the sliding seat 2. The
receiver 3 Is disposed adjacent to the first wall 2a of the sliding seat 2, to achieve sound signal
output of the receiver 3 when the first wall 2a of the sliding seat 2 exposes from the top wall
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12a.

[0066] Referring to FIG. 15, the flexible electrical connector 52 and the camera assembly 51
are disposed side by side In the y-direction of the electronic device. The flexible electrical
connector 52 Includes two flexible electrical connectors which are arranged along the X-
direction of the electronic device. The two flexible electrical connectors 52 are disposed
adjacent to the second wall 2b of the sliding seat 2, which enables the two flexible electrical
connectors 52 to extend from the sliding seat 2 to be electrically connected with a circuit board
of the electronic device, thus further optimizing internal space of the electronic device.

[0067] The camera assembly 51 and the receiver 3 are both electrically connected with the
two flexible electrical connectors 52, thereby optimizing arrangement of flexible circuit boards
Inside the sliding seat 2 and saving space.

[0068] It can be understood that, the camera assembly 51 can include but is not limited to the
following components: at least one of a front-facing camera assembly, a rear camera
assembly, and a flashlight.

[0069] It can be understood that, the flexible electrical connector 52 is a winding flexible circuit
pboard. WWhen the sliding seat 2 slides, the flexible electrical connector 52 extends or winds.

[0070] The multiple functional components 5 of the sliding seat 2 are electrically connected
with the mainboard 8 of the frame 1 via the flexible electrical connector 52, as such, when the
sliding seat 2 slides, an electrical signal(s) of the multiple functional components 5 will not be
Interrupted and the multiple functional components 5 can still work normally, thereby further
improving reliability of the electronic device 100. The flexible electrical connector 52 Is
embodied a winding flexible circuit board to make the flexible electrical connector 52 deform
with different states of the sliding seat 2, that is, when the flexible electrical connector 52 winds,
the flexible electrical connector 52 occupies only a small area.

[0071] Referring to FIG. 16, when the sliding seat 2 I1s iIn an extending-state, the flexible
electrical connector 52 Is extended to the longest. Referring to FIG. 15, when the sliding seat 2
IS In a retracting-state, the flexible electrical connector 52 winds in a roll and thus occupies less
space of the electronic device.

[0072] It should be understood that, as illustrated in FIG 15 and FIG 16, the multiple functional
components 5 further include a radiating body 53 of an antenna, a secondary circuit board 54,
and a cable 55. The radiating body 53 Is disposed adjacent to an edge of the sliding seat 2.
The radiating body 53 Is electrically coupled with one end of the cable 55 via the secondary
circuit board 54, to enable transmission and reception of signals. The cable 55 has the other
end extending from the sliding seat 2 to be electrically connected with the mainboard 8 of the
frame 1. It I1s understood, the radiating body 53 Is a part of the antenna, and, besides the
radiating body 53, the antenna further includes circuits disposed on the mainboard.
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[0073] The radiating body 53 Is electrically coupled with the mainboard 8 via the cable 55
rather than via the flexible electrical connector 52, to prevent an electrical signal of the
radiating body 53 from being Interrupted by other functional components 5, thereby further
enhancing radiation of the radiating body 53.

[0074] Referring to FIG 15, the radiating body 53 is disposed adjacent to the first wall 2a of the
sliding seat 2, which decreases probability of occlusion by user's hand when the radiating body
53 radiates signals, thereby ensuring that the radiating body 53 has better radiation
performance.

[0075] A structure of the cable 55 makes the cable 55 seldom wind or be extended when the
sliding seat 2 slides, thereby ensuring transmission of electrical signals between the radiating
body 53 and the mainboard 8.

[0076] Referring to FIG 15, the secondary circuit board 54 includes two said secondary circuit
boards, and the cable 55 accordingly includes two said cables. One of the two secondary
circuit boards 54 is located on one side of the camera assembly 51, and the other one of the
two secondary circuit boards 54 is located on the other one side of the camera assembly 51.
One of the two secondary circuit boards 54 is provided with a matching circuit electrically
connected with the radiating body 53. The cables 55 are electrically connected between the
two secondary circuit boards 54 and the mainboard 8.

[0077] As Illustrated In FIG. 16, the radiating body 53 Is disposed In the sliding seat 2. WWhen
the sliding seat 2 Is In the extending-state, since the radiating body 53 Is not further occluded
by the display screen or a back plate, the radiating body 53 has better radiation performance.
Therefore, by sliding the sliding seat 2 out of the accommodating groove 12d, stronger signals
can be obtained, If necessary.

[0078] According to the electronic device, the receiver 3 Is disposed In the sliding seat 2, and
the sliding seat 2 Is able to slide relative to the frame 1 and defines the first receiving hole D1.
When the receiver 3 Is needed to work, the sliding seat 2 slides out of the frame 1, so that the
sound signal of the receiver 3 can be transmitted to outside through the first receiving hole D1.
That i1s, the first receiving hole D1 does not need to be disposed on the display screen of the
electronic device 100, which Is beneficial to improving the screen-to-body ratio of the electronic
device 100.

[0079] FIG 17 I1s a schematic diagram Illustrating a terminal device 300 according to an
Implementation of the disclosure. The terminal device 300 includes the electronic device
described above and a display module 301. The display module 301 covers the frame 1 and is
disposed opposite the sliding seat 2. For detalls not revealed, reference can be made to the
description in the foregoing implementations and the disclosure will not be repeated herein.

[0080] FIG. 18 I1s a schematic flowchart illustrating a method for controlling an electronic device
according to an implementation of the present disclosure. The method can be applicable to but
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IS not limited to the electronic device of Implementation 1 and the electronic device of
Implementation 2 described above. The method includes the following.

[0081] At block 101, the electronic device receives a preset signal. The preset signal Is an
extension signal or a retraction signal. The extension signal i1s configured to indicate a sliding
seat to extend from an accommodating groove. The retraction signal i1s configured to indicate
the sliding seat to retract into the accommodating groove.

[0082] At block 103, the electronic device controls a sliding seat according to the preset signal.

[0083] The electronic device controls the sliding seat according to the preset signal as follows.
When the preset signal is the extension signal, the electronic device controls, according to the
preset signal, the sliding seat to extend from the accommodating groove. When the preset
signal 1s the retraction signal, the electronic device controls, according to the preset signal, the
sliding seat to retract into the accommodating groove.

[0084] It can be understood that, the extension signal or the retraction signal received by the
electronic device can be Input through voice, text, touch, etc. by a user. After the electronic
device receives the extension signal, the electronic device will be In an extending-state.

[0085] The method is applicable to the above electronic device which is beneficial to improving
the screen-to-body ratio of the electronic device.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. |t does not
form part of the European patent document. Even though great care has been taken In
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
llability in this regard.

Patent documents cited in the description

o USLOT0Z02050AT [UBHET]
o UiLZ0UG240881A1 [0G01]



10

15

20

29

30

39

DK/EP 3547657 T3

Patentkrav

1. Flektronisk anordning (100, 200), der omfatter en ramme
(1), en glideplade (2) og en modtager (3), der er placeret 1
glidepladen,

hvor rammen omfatter et par modsat arrangerede sidevaegge (12b)

og en gverst vaeg (lZ2a), 1det den overste vaeg afgrenser en

placeringsrille (12d), og

hvor glidepladen er forskydeligt arrangeret 1 rammens

placeringsrille, 1det glidepladen afgraenser et forste

modtagelseshul (D1), og 1det modtageren er tetnet og dexkker

glidepladens forste modtagelseshul, hvorved et 1lvydsignal fra

modtageren sendes udad gennem det forste modtagelseshul, nar

glidepladen strakker si1g ud fra placeringsrillen,

kendetegnet ved, at

pr——

placeringsrillen strakker si1ig gennem parret af sidevaegge, hvor

pr—— pr—

en lengde af placeringsrillen langs en bredderetning af den

pr——

elektroniske anordning er 1lig med en laengde af rammen langs

—

bredderetningen af den elektroniske anordning, og

rammen afgraenser et andet modtagelseshul (D2), og det andet

modtagelseshul er 1 forbilindelse med det forste modtagelseshul,

nar glldepladen er placeret 1 ©placeringsrillen, hvorved

p—

lvdsignalet fra modtageren udsendes t1l det andet

modtagelseshul gennem det forste modtagelseshul, nar

glidepladen er placeret 1 placeringsrillen, hvor det andet

modtagelseshul er et halvt 1lukket hul, der afgranses pa en

—

kant af rammens ogverste vadg.

2 . Elektronisk anordning 1folge krav 1, hvor den

elektroniske anordning vdermere omfatter en

lvdtransmissionsenhed (4), 1det lvydtransmissionsenheden har et

indre hulrum (4a), og det forste modtagelseshul er 1

forbindelse med det andet modtagelseshul gennem det 1ndre

hulrum, hvorved lydsignalet fra modtageren sendes gennem det

forste modtagelseshul, det indre  hulrum og det andet

modtagelseshul.

3. Elektronisk anordning 1folge kKrawv 2, hvor
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lvdtransmissionsenheden omfatter et lydtransmissionsror (41),

et forste magnetisk element (42), et andet magnetisk element

(43) ofe et tredje magnetisk element (44) , hvor

lvdtransmissionsrgret har den ene ende, der er fast koblet til

glidepladen og er 1 forbindelse med det forste modtagelseshul,

det forste magnetiske element er arrangeret 1 den anden ende

—

af lydtransmissionsrgret, det andet magnetiske element er

arrangeret pa rammen og omglver det andet modtagelseshul, det

tredje magnetiske element er arrangeret pa glidepladen, og en

magnetisk kraft mellem det fogrste magnetiske element og det

andet magnetiske element er storre end en magnetisk kraft

mellem det forste magnetliske element og det tredje magnetiliske

—

element, hvorved den anden ende af lydtransmilissionsrgret er 1

pre——

forbindelse med det andet modtagelseshul pa grund af magnetisk

pr—

tilltraekning af det forste magnetiske element og det andet

magnetiske element, nar glidepladen er placeret 1

—
-

placeringsrillen, eller den anden ende aft

pr——

lydtransmilissionsroret er fastgjort til glidepladen pa grund af

—

magnetisk tiltraekning af det forste magnetiske element og det

tredje magnetiske element, nar glidepladen strakker sig ud fra

placeringsrillen.

4 . Elektronisk anordning 1folge krav 2 hvor

lvdtransmissionsenheden er en lvydtransmilissionsstang, 1det

lvdtransmissionsstangen stikker ud fra glidepladen og omgiver

det forste modtagelseshul, og lyvdtransmilissionsstangen har en

ende, der strakker si1ig ud 1 en retning vaek fra glidepladen,
hvorved lydtransmissionsstangens ende stgder mod rammen og

omglver det andet modtagelseshul, nar glidepladen er placeret

1 placeringsrillen.

5. FElektronisk anordning 1feolge krav 1, hvor et omrade med

—
e

ortografisk fremspring af det andet modtagelseshul pa

gllidepladen er 1nden for et omrade, der optages af det forste

modtagelseshul 1 glidepladen.

p—
-

o . FElektronisk anordning 1felge krav 1, hvor kanten af

rammens goverste vag er takket for at afgraense det andet
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modtagelseshul.

p—
-

7. FElektronisk anordning 1folge et hvilket som helst af

kravene 1-6, hvor glilidepladen har en forste vaeg (2a), 1det den

b fogrste vaeg er parallel med og tet pa den govre vag, det forste

modtagelseshul har en fgrste abning (S1) og en anden abning

(S2), der er arrangeret over for hilinanden, 1det den forste

pr——

abning befinder s1g pa en 1ndre overflade af glidepladen, og

den anden abning gradvist strakker sig vak fra den forste

10 abning og gradvist nermer sig den forste vaqg.

pr——

3 . FElektronisk anordning 1feolge et hvilket som helst af

kravene 1-6, hvor den elektroniske anordning ydermere omfatter
et beslag (6) og et taetningselement (9), tetningselementet har
15 en hul del (9a) Og er arrandgeret mellem modtageren o0g
glidepladen, den hule del er 1 forbindelse med en

vibrationsdel (3a) af modtageren og henholdsvilis det forste

modtagelseshul 1 glidepladen, 0g beslaget trvkkes pa

modtageren, hvorved taetningselementet klemmes 1nd mellem

20 modtageren og glidepladen.

pr——

9. FElektronisk anordning 1feolge et hvilket som helst af

Kravene 1-0, hvor den elektroniske anordning vdermere

1ndeholder et elastisk element (90) og et klabemiddel (60),

25 1det det elastiliske element sidder fast mellem modtageren og

glidepladen ved hjalp af klaebemidlet, og det elastiske element
har en udhulet del (90a), og den udhulede del er 1 forbindelse

med en vibrationsdel (3a) af henholdsvis modtageren og det

forste modtagelseshul 1 glidepladen.
30

p—
-

10. Elektronisk anordning 1fglge et hvilket som helst af

kravene 1-6, hvor den elektroniske anordning ydermere omfatter

mindst én funktlionel komponent (5), 1det den mindst ene

funktionelle komponent er arrangeret 1 sllidepladen, ole

35 slidepladen er forsynet med mindst én funktionel del (5a),

ldet den mindst ene funktionelle komponent kan sende et signal

gennem den mindst ene funktilonelle del.
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11. Elektronisk anordning 1:
funktionelle komponent omfatter
elektrisk forbindelsesstik (52),

med bade kameraenheden

0Y

forbindelsesstik har den ene ende,
modtageren,

forbindelsesstik har den anden ende,

glidepladen for at vere elektrisk

(8) 1 rammen.

12. Elektronisk anordning 1i:

forbindelsesstik er et snoende,

cIl
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"oglge krav 10, hvor den mindst ene

kameraenhed (91) og et

1det det elektriske

der er elektrisk forbundet

og det elektriske

der straekker si1ig ud fra

forbundet med et hovedkort

"olge krav 11, hvor det elektriske
fleksibelt kredslgbskort, og

det elektriske forbindelsesstik strakker si1ig eller snor sidg,

nar glidepladen glider,

hvor

den mindst ene funktionelle

komponent vdermere omfatter et udstralende legeme (53), et
sekundaert kredslgbskort (o54)

legeme er arrangeret tils

elektrisk forbundet med den ene

sekundere kredslgbskort,

og et kabel

Cgdende en kant

(55), det udstralende

—

af glidepladen og er

—

ende af kablet gennem det

og kablet har den anden ende, der

straekker si1g fra glidepladen

med hovedkortet 1 rammen.

13. Terminalanordning (300),

anordning 1fglge et hvilket som helst a:

displaymodul (301),

der

for at blive elektrisk forbundet

omfatter den elektroniske

—

- kravene 1-12 og et

hvor displaymodulet daekker den elektroniske anordnings ramme

Oog er arrangeret over for den
glideplade.

14. Fremgangsmade til styring atf
1foglge et hvililket som helst a

fremgangsmade omfatter:

modtagelse (101) wved hijelp a:

- den elek

forudindstillet signal, 1det det

elektroniske anordnings

pr——

cronlske anordning af et

den elektroniske anordning

f kravene 1-12, hvilken

pre——

forudindstillede signal er et

udvidelsessignal eller et tilbagetrakningssignal

styring (103) wved hjelp

glidepladen for at udvide

overensstemmelse med det

forudindstillede signal er

pr—

al

den

den

elektroniske anordning af

fra

p—
-

placeringsrillen 1

forudindstillede signal, nar det

forlengelsessignalet, og
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p—
-

styring (103) ved hjelp af den elektroniske anordning af
glidepladen for at traekke den tilbage 1nd 1 placeringsrillen 1

overensstemmelse med det forudindstillede signal, nar det

forudlindstilillede signal er tilbagetrakningssignalet.
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THE ELECTRONIC DEVICE RECEIVES A PRESET SIGNAL. THE | / 101
PRESET SIGNAL IS AN EXTENSION SIGNAL OR A RETRACTION Y

SIGNAL.

103
THE ELECTRONIC DEVICE CONTROLS A SLIDING SEAT
ACCORDING TO TTIL PRESLT SIGNAL..

FIG. 18
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