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(57) Abstract: The embodiments of the present invention provide a folding electronic apparatus and a method for detecting open
and closed modes thereof. The folding electronic apparatus includes a body and a cover, with a keyboard being disposed on the body
and a capacitive touch screen being disposed on the cover. A plurality of metal detection points is disposed on the body. A sensor
connected to the capacitive touch screen senses change of a capacitance value resulting from capacitive effect between the plurality
of metal detection points and the capacitive touch screen, and determines open and closed modes of the folding electronic apparatus.
The embodiments of the present invention detect open and closed modes of a folding electronic apparatus using a sensor connected
to a capacitive touch screen by predetfining a plurality of metal detection points on a keyboard or physical structure of the folding
electronic apparatus.
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FOLDING ELECTRONIC APPARATUS AND METHOD FOR DETECTING
OPEN AND CLOSED MODES THEREOF

Technical Field

The present invention relates to a folding electronic apparatus and in particular to
a folding electronic apparatus and a method for detecting open and closed modes

thereof.

Background Art

With the rapid development of electronic technologies and communication
technologies, various electronic apparatuses such as a telephone set, a computer, a
personal computer, a notebook computer, a personal digital assistant (PDA), a mobile
telephone (mobile phone) or other portable electronic apparatuses are frequently
used in the daily life and work of the people. Among these electronic apparatuses,
some are of a folding design.

Figure 1 is a schematic diagram of a flip mobile phone, Figure 2 is a schematic
diagram of a laptop computer, and Figure 3 is a schematic diagram of a typewriter. As
shown in Figures 1-3, the electronic apparatuses are all of a folding design and each
includes a body and a cover, with a display screen being disposed on the cover and a

keyboard being disposed on the body.

Summary of the Invention

With the development of technologies, capacitive touch screens will be applied to
the above described folding electronic apparatuses.

In the implementation of the present invention, the inventor found that open and
closed modes of the folding electronic apparatuses are usually detected by a
magnetoresistive sensor or a mechanical key. With the wide use of capacitive touch

screens, if open and closed modes of the folding electronic apparatuses can be
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detected by a capacitive touch screen, it will be advantageous for cost saving and for
operation simplification.

The present invention is proposed in view of the above technical problem.

The present invention is addressed to provide a folding electronic apparatus and
a method for detecting open and closed modes thereof, wherein a plurality of metal
detection points are predefined on a keyboard or physical structure of the body of the
folding electronic apparatus, so as to detect open and closed modes of the folding
electronic apparatus by using a capacitive touch screen.

According to a first aspect of the present invention, there is provided a folding
electronic apparatus, including a body and a cover, with a keyboard being disposed
on the body and a capacitive touch screen being disposed on the cover; wherein a
plurality of metal detection points are disposed on the body. A sensor connected to
the capacitive touch screen determines open and closed modes of the folding
electronic apparatus according to the sensed change of a capacitance value resulting
from the capacitive effect between the plurality of metal detection points and the
capacitive touch screen.

According to a second aspect of the present invention, there is provided the
folding electronic apparatus as stated in the first aspect, wherein when the folding
electronic apparatus is closed, the plurality of metal detection points are close to the
cover, the capacitance value resulting from the capacitive effect between a first
predefined number of metal detection points and the capacitive touch screen changes,
and the sensor senses that the capacitance value between the first predefined
number of metal detection points and the capacitive touch screen changes, and
determines that the folding electronic apparatus is in a closed mode. When the folding
electronic apparatus is open, the piurality of metal detection points are away from the
cover, the capacitance value resulting from the capacitive effect between a second
predefined number of metal detection points and the capacitive touch screen changes,
and the sensor senses that the capacitance value between the second predefined

number of metal detection points and the capacitive touch screen changes, and
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determines that the folding electronic apparatus is in an open mode; wherein the first
predefined number is greater than the second predefined number.

According to a third aspect of the present invention, there is provided the folding
electronic apparatus as stated in the second aspect, wherein the first predefined
number is a range, and the upper limit of the range is equal to the number of the
metal detection points and the second predefined number is a range, and the lower
limit of the range is zero.

According to a fourth aspect of the present invention, there is provided the folding
electronic apparatus as stated in the first aspect, wherein the plurality of metal
detection points are disposed on the upper surface of the body, and are located at
positions that are not prone to be pressed simultaneously.

According to a fifth aspect of the present invention, there is provided the folding
electronic apparatus as stated in the fourth aspect, wherein the keyboard is a
metal-faced keyboard, and the plurality of metal detection points are a plurality of
metal detection points predefined on the metal-faced keyboard.

According to a sixth aspect of the present invention, there is provided the folding
electronic apparatus as stated in the fourth aspect, wherein the folding electronic
apparatus further includes a metal supporting structure disposed under the keyboard,
and the plurality of metal detection points are a plurality of metal detection points
predefined on the metal supporting structure.

According to a seventh aspect of the present invention, there is provided the
folding electronic apparatus as stated in the fourth aspect, wherein the folding
electronic apparatus further includes a metal frame disposed at the periphery of the
keyboard, and the plurality of metal detection points are a plurality of metal detection
points predefined on the metal frame.

According to an eighth aspect of the present invention, there is provided a
method for detecting open and closed modes of a folding electronic apparatus, the
folding electronic apparatus includes a body and a cover, with a keyboard being

disposed on the body and a capacitive touch screen being disposed on the cover;
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wherein the method includes: sensing, by a sensor connected to the capacitive touch
screen, change of a capacitance value resulting from the capacitive effect between a
plurality of predefined metal detection points disposed on the body and the capacitive
touch screen, and determining open and closed modes of the folding electronic
apparatus according to the sensed change of the capacitance value.

According to a ninth aspect of the present invention, there is provided the method
as stated in the eighth aspect, wherein when the folding electronic apparatus is
closed, the plurality of metal detection points are close to the cover, the capacitance
value resulting from the capacitive effect between a first predefined number of metal
detection points and the capacitive touch screen changes, and the sensor sénses that
the capacitance value between the first predefined number of metal detection points
and the capacitive touch screen changes, and determines that the folding electronic
apparatus is in a closed mode. When the folding electronic apparatus is open, the
plurality of metal detection points are away from the cover, the capacitance value
resulting from the capacitive effect between a second predefined number of metal
detection points and the capacitive touch screen changes, and the sensor senses that
the capacitance value between the second predefined number of metal detection
points and the capacitive touch screen changes, and determines that the folding
electronic apparatus is in an open mode; wherein the first predefined number is
greater than the second predefined number.

According to a tenth aspect of the present invention, there is provided the method
as stated in the eighth aspect, wherein the first predefined number is a range, and the
upper limit of the range is equal to the number of the metal detection points and the
second predefined number is a range, and the lower limit of the range is zero.

The advantages of the present invention exist in detecting open and closed
modes of a folding electronic apparatus using a sensor connected to a capacitive
touch screen by predefining a plurality of predefined metal detection points on a

keyboard or on the physical structure of the folding electronic apparatus, saving the
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cost of production of the folding electronic apparatus with a capacitive touch screen,
and reducing the complexity of operation.

These and further aspects and features of the present invention will be apparent
with reference to the following description and attached drawings. In the description
and drawings, particular embodiments of the invention have been disclosed in detail
as being indicative of some of the ways in which the principles of the invention may
be employed, but it is understood that the invention is not limited correspondingly in
scope. Rather, the invention includes all changes, modifications and equivalents
coming within the spirit and terms of the appended claims.

Features that are described and/or illustrated with respect to one embodiment
may be used in the same way or in a similar way in one or more other embodiments
and/or in combination with or instead of the features of the other embodiments.

It should be emphasized that the term “comprises/comprising"’ when used in this
specification is taken to specify the presence of stated features, integers, steps or
components but does not preclude the presence or addition of one or more other
features, integers, steps, components or groups thereof.

Many aspects of the invention can be better understood with reference to the
following drawings. The components in the drawings are not necessarily to scale,
emphasis instead being placed upon clearly illustrating the principles of the present
invention. To facilitate illustrating and describing some parts of the invention,
corresponding portions of the drawings may be exaggerated in size, e.g., made larger
in relation to other parts than in an exemplary apparatus actually made according to
the invention. Elements and features depicted in one drawing or embodiment of the
invention may be combined with elements and features depicted in one or more
additional drawings or embodiments. Moreover, in the drawings, like reference
numerals designate corresponding parts throughout the several views and may be

used to designate like or similar parts in more than one embodiment.
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Brief Description of the Drawings

The drawings are included to provide further understanding of the present
invention, which constitute a part of the specification and illustrate the preferred
embodiments of the present invention, and are used for setting forth the principles of
the present invention together with the description. The same element is represented
with the same reference number throughout the drawings.

in the drawings:

Figure 1 is a schematic diagram of a flip mobile phone;

Figure 2 is a schematic diagram of a laptop computer;

Figure 3 is a schematic diagram of a QWERTY typewriter;

Figure 4 is a schematic diagram of working principle of a capacitive touch screen;

Figure 5 is a schematic diagram of the composition of the folding electronic
apparatus of an embodiment of the present invention;

Figures 6 (a)-6 (c) are schematic diagrams of an embodiment;

Figures 7 (a)-7 (c) are schematic diagrams of another embodiment;

Figures 8 (a)-8 (c) are schematic diagrams of a further embodiment; and

Figure 9 is a flowchart of the method for detecting open and closed modes of the

folding electronic apparatus of an embodiment of the presént invention.

Detailed Description of the Invention

The interchangeable terms “electronic apparatus” and “electronic device” include
portable radio communication apparatus. The term “portable radio communication
apparatus”, which hereinafter is referred to as a “mobile radio terminal”, “portable
electronic device”, or “portable communication device”, includes all apparatuses such
as mobile telephones, pagers, communicators, electronic organizers, personal digitai
assistants (PDAs), smartphones, portable communication devices or the like.

In the present application, embodiments of the invention are described primarily
in the context of a portable electronic device in the form of a mobile telephone (also

referred to as “mobile phone”). However, it shall be appreciated that the invention is



WO 2013/076538 PCT/IB2012/002135

not limited to the context of a mobile telephone and may relate to any type of
appropriate electronic apparatuses. Examples of such electronic apparatuses include
media players, gaming equipments, PDAs and computers, digital cameras, etc.

The preferred embodiments of the present invention are described as follows with
reference to the drawings.

Fig. 4 is a schematic diagram of working principle of a capacitive touch screen 41.
As shown in Fig. 4, when a finger touches the capacitive touch screen 41, the amount
of change of a capacitance value is detected by a sensor 42 connected to the
capacitive touch screen, and information on the touch screen being touched and
pressed is generated and provided to the central processing unit (CPU) (not shown)
of the electronic apparatus provided with the capacitive touch screen 41.

On the basis of the working principle of the capacitive touch screen 41, an
embodiment of the present invention provides a folding electronic apparatus as stated
in embodiment 1 below.

Embodiment 1

An embodiment of the present invention provides a folding electronic apparatus
50. Fig. 5 is a schematic diagram of the composition of the folding electronic
apparatus 50. Referring to Fig. 5, the folding electronic apparatus 50 includes a body
51 and a cover 52, with a keyboard 511 being disposed on the body 51 and a
capacitive touch screen 521 being disposed on the cover 52. The capacitive touch
screen 521 is connected to a capacitive sensor (not shown), and the capacitive
sensor senses the change of capacitancé on the capacitive touch screen 521,
generates a corresponding signal and transmits the signal to the CPU of the
electronic apparatus for corresponding control and process by the CPU.

In this embodiment, a plurality of metal detection points 512 is also disposed on
the body 51. The plurality of metal detection points 512 may be grounded, or may be
suspended. When the metal detection points 512 are grounded, capacitive effect is
generated between the metal detection points and the capacitive touch screen 521

disposed on the cover, and the sensor connected to the capacitive touch screen 521
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may sense the change of a capacitance value resulting from the capacitive effect
between the metal detection points and the capacitive touch screen 521. When the
metal detection points 512 are suspended, capacitive effect will also be generated
between the metal detection points 512 and the capacitive touch screen 521 disposed
on the cover if a metal object is placed or disposed on the cover, and the sensor
connected to the capacitive touch screen 521 may also sense the change 6f the
capacitance value resulting from the capacitive effect between the metal detection
points and the capacitive touch screen 521.

In this embodiment, the sensor connected to the capacitive touch screen 521 is
further used to sense the change of the capacitance value resulting from the
capacitive effect between the plurality of metal detection points 512 and the
capacitive touch screen 521, and determine open and closed modes of the folding
electronic apparatus according to the sensed change of the capacitance value.

The change of the capacitance value resulting from the capacitive effect between
the plurality of metal detection points and the capacitive touch screen 521 may be
sensed by the sensor connected to the capacitive touch screen 521. When the
electronic apparatus is in a closed mode, the plurality of metal detection points are
close to the capacitive touch screen 521, and the capacitance value will change due
to the capacitive effect between them, corresponding to that a plurality (a first
predefined number) of points touch the capacitive touch screen simultaneously; and
the sensor can sense that the capacitance value between the plurality (the first
predefined number) of metal detection points and the capacitive touch screen
changes, e.g., the capacitance value changes from small to large, thereby
determining that the electronic apparatus is in a closed mode. When the electronic
apparatus is in an open mode, the plurality of metal detection points are away from
the capacitive touch screen 521, and there are few metal detection points the
capacitance value between which and the capacitive touch screen result from
capacitive effect changes. Hence, although there exists capacitive effect, the sensor

cannot sense that the capacitance between the plurality of metal detection points and
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the capacitive touch screen changes, or can only sense that the capacitance between
a few (a second predefined number) metal detection points and the capacitive touch
screen changes, since there are not multiple points touch the capacitive touch screen
simultaneously, thereby determining that the electronic apparatus is in the open
mode.

In this embodiment, when the sensor senses that the capacitance value between
the first predefined number of metal detection points and the capacitive touch screen
changes, determining that the folding electronic apparatus is in the closed mode; and
when the sensor senses that the capacitance value between the second predefined
number of metal detection points and the capacitive touch screen changes,
determining that the folding electronic apparatus is in the open mode; wherein the first
predefined number is greater than the second predefined number.

In this embodiment, both the first predefined number and the second predefined
number are predefined.

In an embodiment, the first predefined number is a range, and the upper limit of
the range is equal to the number of the metal detection points. The second predefined
number is a range, and the lower limit of the range is zero. The first predefined
number being greater than the second predefined number means that the lower limit
of the first predefined number is greater than the upper limit of the second predefined
number.

For example, assuming that 100 metal detection points are predefined on the
body of the folding electronic apparatus, the first predefined number is 80-100, and
the second predefined number is 0-5, then when the sensor detects that the
capacitance of 90 metal detection points changes, it determines that the folding
electronic apparatus is in the closed mode and when the sensor senses that the
capacitance of 2 metal detection points changes, it determines that the folding
electronic apparatus is in the open mode.

In another embodiment, the first predefined number and the second predefined

number are ratios to the total number of the metal detection points, respectively. For
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example, the first predefined number is 90% of the total number, and the second
predefined number is 5% of the total number. In a further embodiment, the first
predefined number and the second predefined number may also be ranges of ratios
to the total number of the metal detection points, respectively. For example, the first
predefined number is 90%-100% of the total number, and the second predefined
number is 0-5% of the total number.

In this embodiment, the plurality of metal detection points 512 are disposed on the
upper surface of the body, and are located at positions that are not prone to be
pressed simultaneously. If the plurality of metal detection points 512 are located at
positions that are prone to be pressed simultaneously, when a user touches the
positions on the capacitive touch screen 521 to which these metal detection points
corresponds through the capacitive touch screen, the sensor connected to the
capacitive touch screen 521 will detect the plurality of positions and will consider that
a case similar to a plurality of metal detection points being touched simultaneously
has occurred, and determine by mistake that the folding electronic apparatus is in the
closed mode.

In this embodiment, the disposal positions of the plurality of metal detection points
are predefined. In an ordinary process of using the folding electronic apparatus, it is
ensured that the positions on the capacitive touch screen to which these metal
detection points correspond are seldom pressed by the user simultaneously, and
when the changes of the capacitance value of most of the nﬁetal detection points are
sensed similar, the closed mode of the folding electronic apparatus will be detected.

In an embodiment, the keyboard of the electronic apparatus is a metal-faced
keyboard, and the plurality of metal detection points may be a plurality of metal
detection points predefined on the metal-faced keyboard. In another embodiment, the
keyboard of the electronic apparatus is not a metal-faced keyboard, and it is possible
to dispose a plurality of metal detection points by disposing a metal supporting
structure under the keyboard and predefining the plurality of metal detection points on

the metal supporting structure. In a further embodiment, the keyboard of the
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~ electronic apparatus is not a metal-faced keyboard, and it is possible to dispose a
plurality of metal detection points by disposing a metal frame at the periphery of the
keyboard and predefining the plurality of metal detection points on the metal frame.
When the positions of a plurality of metal detection points are predefined, the
positions on the capacitive touch screen to which the plurality of metal detection
points correspond are also determined, and the sensor connected to the capacitive
touch screen may determine open and closed modes of the folding electronic
appar?tus according to detection of the change of capacitance values of the positions
on the capacitive touch screen corresponding to the plurality of metal detection
points.

For the clarity of the above embodiments, explanations are given below with
reference to the drawings. In the embodiments below, the metal detection points
being grounded are taken as an example. However, as stated above, the
embodiments are not limited thereto, and the metal detection points may also be
suspended as long as it is ensured that the capacitive effect is generated between the
metal detection points and the touch screen, which is also covered by the protection
scope of the present invention.

Figs. 6(a) - 6(c) are schematic diagrams of a folding electronic apparatus of an
embodiment of the present invention. Referring to Figs. 6(a)-6(c), in this embodiment,
the keyboard of the folding electronic apparatus is a metal-faced keyboard, and some
points may be predefined on the metal-faced keyboard as metal detection points, so
that the sensor connected to the capacitive touch screen determines open and closed
modes of the folding electronic apparatus according to the sensed change of a
capacitance value resulting from the capacitive effect between these metal detection
points and the capacitive touch screen.

As shown in Fig. 6(a), some points are predefined on the metal-faced keyboard
61 of the folding electronic apparatus as metal detection points, and the sensor
connected to the capacitive touch screen 62 of the folding electronic apparatus

senses the change of capacitance value between these metal detection points and

11
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the capacitive touch screen 62 under the control of the CPU of the folding electronic
apparatus.

When the folding electronic apparatus is in a closed mode, as shown in Fig. 6(b),
since the metal-faced keyboard 61 is grounded, the plurality of metal detection points
predefined on the metal-faced keyboard 61 are also grounded, and capacitive effect
is generated between the plurality of metal detection points and the capacitive touch
screen 62. Hence, since these metal detection points are close to the capacitive
touch screen 62, the capacitance value resulting from the capacitive effect between
these metal detection points and the capacitive touch screen 62 changes from small
to large, and the sensor connected to the capacitive touch screen 62 can sense that
the capacitance value of the positions on the capacitive touch screen corresponding
to these metal detection points changes, which is similar to sensing that a plurality of
points touch the capacitive touch screen 62 simultaneously, and determine that the
folding electronic apparatus is in the closed mode.

When the folding electronic apparatus is in an open mode, as shown in Fig. 6(c),
although the metal detection points on the metal-faced keyboard 61 are still grounded,
and capacitive effect is still generated between these metal detection points and the
capacitive touch screen 62, since the cover is open and these metal detection points
are away from the capacitive touch screen 62, the sensor connected to the capacitive
touch screen 62 cannot sense that the capacitance value of the positions on the
capacitive touch screen 62 corresponding to these metal detection points changes, or
can only sense that the capacitance value of the positions on the capacitive touch
screen 62 corresponding to few metal detection points changes (for example, the
change of the capacitance value of the positions on the capacitive touch screen
corresponding to the metal detection points close to the capacitive touch screen is
possibly sensed), since most of the metal detection points no longer “touch” the
capacitive touch screen 62, the sensor may determine that the folding electronic

apparatus is in the open mode.

12
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The plurality of metal detection points predefined on the metal keyboard may form
some predefined shapes, so that the sensor connected to the capacitive touch screen
determines open and closed modes of the folding electronic apparatus according to
the sensed shape. For example, a plurality of metal detection points is predefined on
the metal keyboard so that these metal detection points form a circle. When the
folding electronic apparatus is closed, the sensor connected to the capacitive touch
screen can sense a “touch” of a circle, thereby determining that the folding electronic
apparatus is in the closed mode and when the folding electronic apparatus is open,
the sensor connected to the capacitive touch screen cannot sense a “touch” of a
circle, thereby determining that the folding electronic apparatus is in the open mode.

Therefore, the open or closed mode of the folding electronic apparatus may be
determined by sensing the change of capacitance value of the positions on the
capacitive touch screen to which a plurality of metal detection points predefined on
the metal-faced keyboard correspond by the sensor connected to the capacitive
touch screen.

Figs. 7(a) - 7(c) are schematic diagrams of a folding electronic apparatus of
another embodiment of the present invention. Referring to Figs. 7(a)-7(c), in this
embodiment, the keyboard of the foiding electronic apparatus is not a metal-faced
keyboard. Thus, a metal supporting structure 71 is disposed under the keyboard in
this embodiment. The keyboard is supported by the metal supporting structure 71 on
one hand, and on the other hand, some points are predefined on the metal supporting
structure as metal detection points, so that a sensor connected to the capacitive
touch screen determines open and closed modes of the folding electronic apparatus
according to the sensed change of the capacitance value resulting from capacitive
effect between these metal detection points and the capacitive touch screen.

As shown in Fig. 7(a), since the metal supporting structure is needed to support
the keyboard, the metal supporting structure may be designed as being distributed
uniformly under the keyboard depending on actual process requirement. However,

this embodiment is not limited thereto. For example, the metal supporting structure

13
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may be disposed at upper, intermediate and lower positions under the keyboard, or
left, intermediate and right positions under the keyboard, or positions from left upper
to right lower, or from right upper to left lower under the keyboard. Likewise, some
points are predefined on the metal supporting structure 71 of the folding electronic
apparatus as metal detection points, and the sensor connected to the capacitive
touch screen 72 of the folding electronic apparatus senses the change of capacitance
value resulting from capacitance effect between these metal detection points and the
capacitive touch screen 72 under the control of the CPU of the folding electronic
apparatus.

When the folding electronic apparatus is in a closed mode, as shown in Fig. 7(b),
since the metal supporting structure 71 is grounded, the plurality of metal detection
points predefined on the metal supporting structure 7‘1 are also grounded, and
capacitive effect is generated between these metal detection points and the
capacitive touch screen 72. Hence, since these metal detection points are close to
the capacitive touch screen 72, the capacitance value resulting from the capacitive
effect between these metal detection points and the capacitive touch screen 72
changes from small to large, and the sensor connected to the capacitive touch screen
72 can sense that the capacitance value of the positions on the capacitive touch
screen 72 corresponding to these metal detection points changes, which is similar to
sensing that a plurality of points touch the capacitive touch screen simultaneously,
and determine that the folding electronic apparatus is in the closed mode.

When the folding electronic apparatus is in an open mode, as shown in Fig. 7(c),
although the metal detection points on the metal supporting structure 71 are still
grounded and capacitive effect is still generated between these metal detection points
and the capacitive touch screen 72, since the cover is open and these metal detection
points are away from the capacitive touch screen 72, the sensor connected to the
capacitive touch screen 72 cannot sense that the capacitance value of the positions
on the capacitive touch screen 72 corresponding to these metal detection points

changes, or can only sense that the capacitance value of the positions on the
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capacitive touch screen 72 corresponding to few metal detection points changes(for
example, the change of the capacitance value of the positions on the capacitive touch
screen corresponding to the metal detection poinfs close to the capacitive touch
screen is possibly sensed), since most of the metal detection points no longer “touch”
the capacitive touch screen, the sensor may determine that the folding electronic
apparatus is in the open mode.

The plurality of metal detection points predefined on the metal supporting
structure may also form some predefined shapes, preferably the shape of the metal
supporting structure. For example, if the metal supporting structure is “X” shaped, one
or more points as metal detection points may be predefined on the two lines of “X” at
a predefined spacing, and these metal detection points form an “X” shape. In this way,
a sensor connected to the capacitive touch screen 72 determines open and closed
modes of the folding electronic apparatus according to the sensed shape.

Therefore, the open or closed mode of the folding electronic apparatus may be
determined by sensing the change of capacitance value resulting from capacitance
effect between the metal detection points on the metal supporting structure and the
capacitive touch screen 72 by the sensor connected to the capacitive touch screen.

Figures 8(a) - 8(c) are schematic diagrams of a folding electronic apparatus of a
further embodiment of the present invention. Referring to Figs 8(a)-8(c), in this
embodiment, the keyboard of the folding electronic apparatus is not a metal-faced
keyboard. A metal frame 81 is disposed at the periphery of the keyboard in this
embodiment, and some metal detection points are predefined on the metal frame, so
that a sensor connected to the capacitive touch screen 82 determines open and
closed modes of the folding electronic apparatus according to the sensed change of
the capacitance value between these metal detection points and the capacitive touch
screen 82 resulting from capacitive effect.

As shown in Fig. 8(a), in this example, the metal frame 81 is disposed at the
outside of three sides except a side of the keyboard adjacent to the capacitive touch

screen, and some points are predefined on the metal frame 81 as metal detection
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points. The sensor connected to the capacitive touch screen 82 of the folding
electronic apparatus senses the change of capacitance value resulting from
capacitance effect between these metal detection points and the capacitive touch
screen 82 under the control of the CPU of the folding electronic apparatus. The
reason that the metal frame 81 is not disposed at the side of the keyboard adjacent to
the capacitive touch screen 82 is for the consideration that if the metal frame is
disposed at such a position, when the folding electronic apparatus is open, the
capacitance value between the metal detection points on the metal frame positioned
at that position and the capacitive touch screen 82 will still change due to capa'citance
effect, resulting in that the detection of open and closed modes of the folding
electronic apparatus is inaccurate.

When the folding electronic apparatus is in a closed mode, as shown in Fig. 8(b),
since the metal frame 81 is grounded, the plurality of metal detection points
predefined on the metal frame 81 are also grounded, and capacitive effect is
generated between these metal detection points and the capacitive touch screen 82.
Hence, since these metal detection points are close to the capacitive touch screen 82,
the capacitance value resulting from the capacitive effect between these metal
detection points and the capacitive touch screen 82 changes from smali to large, and
the sensor connected to the capacitive touch screen 82 can sense that the
capacitance value of the positions on the capacitive touch screen 82 corresponding to
these metal detectipn points changes, which is similar to sensing that a plurality of
points touch the capacitive touch screen simultaneously, and determine that the
folding electronic apparatus is in the closed mode.

When the folding electronic apparatus is in an open mode, as shown in Fig. 8(c),
although the metal detection points on the metal frame 81 are still grounded, and
capacitive effect is still generated between these metal detection points and the
capacitive touch screen 82, since the cover is open and these metal detection points
are away from the capacitive touch screen 82, the sensor connected to the capacitive

touch screen cannot sense that the capacitance value of the positions on the
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capacitive touch screen 82 corresponding to these metal detection points changes, or
can only sense that the capacitance value of the positions on the capacitive touch
screen 82 corresponding to few metal detection points changes(for example, the
change of the capacitance value of the positions on the capacitive touch screen
corresponding to the metal detection points close to the capacitive touch screen is
possibly sensed), since most of the metal detection points no longer “touch” the
capacitive touch screen, the sensor may determine that the folding electronic
apparatus is in the open mode.

The plurality of metal detection points predefined on the metal frame may also
form. some predefined shapes, preferably the shape of the metal frame. For example,
in this embodiment, the metal frame is “U” shaped, then one or more points as metal
detection points may be predefined on the three lines of the metal frame at a
predefined spacing, and these metal detection points also form an “U” shape. In this
way, a sensor connected to the capacitive touch screen 82 determines open and
closed modes of the folding electronic apparatus according to the sensed shape.

Therefore, the open or closed mode of the folding electronic apparatus may be |
determined by sensing the change of capacitance value resulting from capacitance
effect between the metal detection points on the metal supporting structure and the
capacitive touch screen by the sensor of the capacitive touch screen.

With the folding electronic apparatus of this embodiment, if only the sensor
connected to the capacitive touch screen of the folding electronic apparatus is used,
the objective of sensing open and closed modes of the folding electronic apparatus
may be realized, which saves cost and simplifies the complexity of operation relative
to the existing folding electronic apparatus, which needs a magnetoresistive sensor or
mechanical key to be additionally disposed to detect open and closed modes of the
folding electronic apparatus.

An embodiment of the present invention further provides a method for detecting
open and closed modes of a folding electronic apparatus as stated in embodiment 2

below. Since the principle of the method for solving problems is similar to that of the
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is in an open mode; wherein the first predefined number is greater than the second
predefined number.

Preferably, the first predefined number is a range, and the upper limit of the range
is equal to the number of the metal detection points and the second predefined
number is a range, and the lower limit of the range is zero.

In this embodiment, the plurality of metal detection points are disposed on the
upper surface of the body, and are located at positions, which are not prone to be
pressed simultaneously.

In an embodiment, the keyboard is a metal-faced keyboard, and the plurality of
metal detection points are a plurality of metal detection points predefined on the
metal-faced keyboard.

In another embodiment, the folding electronic apparatus further includes a metal
supporting structure disposed under the keyboard, and the plurality of metal detection
points are a plurality of metal detection points predefined on the metal supporting
structure.

In a further embodiment, the folding electronic apparatus further includes a metal
frame disposed at the periphery of the keyboard, and the plurality of metal detection
points are a plurality of metal detection points predefined on the metal frame.

The embodiments of the present invention detect open and closed modes of a
folding electronic apparatus using a sensor connected to a capacitive touch screen by
predefining a plurality of metal detection points on a keyboard o‘r physical structure of
the folding electronic apparatus, saving the cost of production of the folding electronic
apparatus with a capacitive touch screen, and reducing the complexity of operation.

The preferred embodiments of the present invention are described above with
reference to the drawings. Many features and advantages of the embodiments are
apparent from the detailed specification and, thus, it is intended by the appended
claims to cover all such features and advantages of the embodiments that fall within
the true spirit and scope thereof. Further, since numerous modifications and changes

will readily occur to those skilled in the art, it is not desired to limit the inventive
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embodiments to the exact construction and operation illustrated and described, and
accordingly all suitable modifications and equivalents may be resorted to, falling
within the scope thereof.

It should be understood that each of the parts of the present invention may be
implemented by hardware, software, firmware, or a combination thereof. in the above
embodiments, multiple steps or methods may be realized by software or firmware that
is stored in the memory and executed by an appropriate instruction executing system.
For example, if it is realized by hardware, it may be realized by any one of the
following technologies known in the art or a combination thereof as in another
embodiment: a discrete logic circuit having a logic gate circuit for realizing logic
functions of data signals, application-specific integrated circuit having an appropriate
combined logic gate circuit, a programmable gate array (PGA), and a field
programmable gate array (FPGA), etc.

The description or blocks in the flowcharts or of any process or method in other
manners may be understood as being indicative of including one or more modules,
segments or parts for realizing the codes of executable instructions of the steps in
specific logic functions or processes, and that the scope of the preferred
embodiments of the present invention include other implementations, wherein the
functions may be executed in manners different from those shown or discussed,
including executing the functions according to the related functions in a substantially
simultaneous manner or in a reverse order, which should be understood by those
skilled in the art to which the present invention pertains.

The logic and/or steps shown in the flowcharts or described in other manners
here may be, for example, understood as a sequencing list of executable instructions
for realizing logic functions, which may be implemented in any computer readable
medium, for use by an instruction executing system, device or apparatus (such as a
system including a computer, a system including a processor, or other systems
capable of extracting instructions from an instruction executing system, device or

apparatus and executing the instructions), or for use in combination with the
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instruction executing system, device or apparatus. As used herein, “a computer
readable medium” can be any device that can contain, store, communicate with,
propagate or transmit programs for use by an instruction executing system, device or
apparatus, or can be used in connection with the instruction executing system, device
or apparatus. A computer readable medium may be, for example, but not limited to, a
electronic, magnetic, optical, electromagnetic, infrared or semiconductor system,
device, apparatus, or a propagation medium. More particular examples (inexhaustive
lists) of a computer readable medium may include the following: an electrical
connecting portion (electronic device) having one or more wirings, a portable
computer hardware box (magnetic device), a random access memory (RAM)
(electronic device), a read-only memory (ROM) (electronic device), an erasable
programmable read-only memory (EPROM or flash memory) (electronic device), an
optical fiber (optical device), and a portable compact disk read-only memory (CDROM)
(optical device). Furthermore, a computer readable medium may be paper or other
appropriate media on which the programs may be printed, as the programs may be
obtained electronically through scanning optically the paper or other appropriate
media and then compiling, interpreting, or processing in other appropriate manners,
as necessary, and then the programs are stored in the computer memory.

The above literal description and drawings show various features of the present
invention. It should be understood that those skilled in the art may prepare suitable
computer codes to carry out each of the steps and processes described above and
illustrated in the drawings. It should also be understood that the above-described
terminals, computers, servers, and networks, etc. may be any type, and the cémputer
codes may be prepared according to the disclosure contained herein to carry out the
present invention by using the devices.

Particular embodiments of the present invention have been disclosed herein.
Those skilled in the art will readily recognize that the present invention is applicable in
other environments. In practice, there exist many embodiments and implementations.

The appended claims are by no means intended to limit the scope of the present
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invention to the above particular embodiments. Furthermore, any reference to “a
device to...” is an explanation of device plus function for describing elements and
claims, and it is not desired that any element using no reference to “a device to...” is
understood as an element of device plus function, even though the wording of
“device” is included in that claim.

Although a particular preferred embodiment or embodiments have been shown
and the present invention has been described, it is obvious that equivalent
modifications and variants are conceivable to those skilled in the art in reading and
understanding the description and drawings. Especially for various functions
executed by the above elements (portions, assemblies, apparatus, and compositions,
etc.), except otherwise specified, it is desirable that the terms (including the reference
to “device”) describing these elements correspond to any element executing
particular functions of these elements (i.e. functional equivalents), even though the
element is different from that executing the function of an exemplary embodiment or
embodiments illustrated in the present invention with respect to structure.
Furthermore, although a particular feature of the present invention is described with
respect to only one or more of the illustrated embodiments, such a feature may be
combined with one or more other features of other embodiments as desired and in

consideration of advantageous aspects of any given or particular application.
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CLAIMS

1. A folding electronic apparatus, comprising a body and a cover, with a
keyboard being disposed on the body and a capacitive touch screen being disposed
on the cover, wherein

a plurality of metal detection points are disposed on the body; and

a sensor connected to the capacitive touch screen on the cover determines
open and closed modes of the folding electronic apparatus according to the sensed
change of a capacitance value resulting from the capacitive effect between the

plurality of metal detection points and the capacitive touch screen.

2. The folding electronic apparatus according to claim 1, wherein

when the folding electronic apparatus is closed, the plurality of metal detection
points are close to the cover, the capacitance value resulting from the capacitive
effect between a first predefined number of metal detection points and the capacitive
touch screen changes, and the sensor senses that the capacitance value between
the first predefined number of metal detection points and the capacitive touch screen
changes, and determines that the folding electronic apparatus is in a closed mode;
and |

when the folding electronic apparatus is open, the plurality of metal detection
points are away from the cover, the capacitance value resulting from the capacitive
effect between a second predefined number of metal detection points and the
capacitive touch screen changes, and the sensor senses that the capacitance value
between the second predefined number of metal detection points and the capacitive
touch screen changes, and determines that the folding electronic apparatus is in an
open mode;

wherein the first predefined number is greater than the second predefined

number.
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3. The folding electronic apparatus according to claim 2, wherein

the first predefined number is a range, and the upper limit of the range is equal
to the number of the metal detection points; and

the second predefined number is a range, and the lower limit of the range is

Zero.

4. The folding electronic apparatus according to any one of claims 1-3,
wherein the plurality of metal detection points are disposed on the upper surface of
the body, and are located at positions that are not prone to be pressed

simultaneously.

5. The folding electronic apparatus according to any one of claims 1-4,
wherein the keyboard is a metal-faced keyboard, and the plurality of metal detection
points are a plurality of metal detection points predefined on the metal-faced

keyboard.

6. The folding electronic apparatus according to any one of claims 1-5,
wherein the folding electronic apparatus further comprises a metal supporting
structure disposed under the keyboard, and the plurality of metal detection points are

a plurality of metal detection points predefined on the metal supporting structure.

7. The folding electronic apparatus according to any one of claims 1-6,
wherein the folding electronic apparatus further comprises a metal frame disposed at
the periphery of the keyboard, and the plurality of metal detection points are a plurality

of metal detection points predefined on the metal frame.

8. A method for detecting open and closed modes of a folding electronic

apparatus, the folding electronic apparatus comprising a body and a cover, with a
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keyboard being disposed on the body and a capacitive touch screen being disposed
on the cover; wherein the method comprises:

sensing, by a sensor connected to the capacitive touch screen, change of a
capacitance value resulting from the capacitive effect between a plurality of
predefined metal detection points disposed on the body and the capacitive touch
screen; and

determining open and closed modes of the folding electronic apparatus

according to the sensed change of the capacitance value.

9. The method according to claim 8, wherein

when the folding electronic apparatus is closed, the plurality of metal detection
points are close to the cover, the capacitance value resulting from the capacitive
effect between a first predefined number of metal detection points and the capacitive
touch screen changes, and the sensor senses that the capacitance value between
the first predefined number of metal detection points and the capacitive touch screen
changes, and determines that the folding electronic apparatus is in a closed mode;
and

when the folding electronic apparatus is open, the plurality of metal detection
points are away from the cover, the capacitance value resulting from the capacitive
effect between a second predefined number of metal detection points and the
capacitive touch screen changes, and the sensor senses that the capacitance value
between the second predefined number of metal detection points and the capacitive
touch screen changes, and determines that the folding electronic apparatus is in an
open mode;

wherein the first predefined number is greater than the second predefined

number.,
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10. The method according to claim 9, wherein

the first predefined number is a range, and the upper limit of the range is equal
to the number of the metal detection points; and

the second predefined number is a range, and the lower limit of the range is

Zero.
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