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(57) ABSTRACT

A cover for a mobile device includes a cover body to be
mounted on the mobile device, an operation portion pro-
vided on the cover body and capable of receiving an external
operation, a transmission portion which transmits an opera-
tion signal for remotely operating a vehicle-mounted device
when the operation portion receives the operation, a deter-
mination portion which determines whether or not the
mobile device is in a specific state, and a restricting device
which executes a process for restricting the remote operation
when the determination portion determines that the mobile
device is in the specific state.
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1
COVER FOR MOBILE DEVICE

TECHNICAL FIELD

The present invention relates to a cover for use in a mobile
device such as a smartphone (mobile phone), a tablet PC, or
the like, and more particularly, to a cover for a mobile device
provided with a keyless operation function for a vehicle such
as a keyless entry function.

BACKGROUND ART

In recent years, as a so-called keyless entry system, there
are proposed various systems enabling locking/unlocking of
a vehicle or the like by operating a mobile phone, in place
of using a key-holder or a key. For instance, Patent Litera-
ture 1 proposes a system, in which locking/unlocking a
vehicle is performed or various operations of vehicle-
mounted devices are performed by causing a center to
communicate with the vehicle-mounted devices on the basis
of an operation of a mobile phone. Further, Patent Literature
2 proposes a mobile phone such that a transmitter or a
control circuit for locking/unlocking is incorporated in a
phone body, and locking/unlocking a vehicle is performed
by directly transmitting a signal from the mobile phone to
the vehicle according to an operation of the mobile phone.

In a system using a communication line of a mobile phone
as disclosed in Patent Literature 1, however, a development
cost rises, and a communication fee or the like is also
involved. Therefore, it is difficult to provide an inexpensive
system. Further, in the case of Patent Literature 2, in addition
to the necessity of newly developing a mobile phone itself,
the degree of freedom in selecting a mobile phone by the
user may be narrowed, because the mobile phone is used as
a dedicated device for a vehicle. In view of the above, in
recent years, there is proposed an idea that a keyless entry
function is substantially provided in a mobile phone by
loading a transmitter or an operation button for locking/
unlocking on a cover for the mobile phone (especially, a
cover for a smartphone). According to this configuration, it
is possible to provide a mobile phone with a keyless entry
function with a simplified and inexpensive configuration
without impairing the degree of freedom in selecting a
mobile phone by the user.

When a transmitter or an operation button for locking/
unlocking is provided in a cover for a mobile phone,
however, there may occur an erroneous operation e.g. a case
in which the operation button provided on the cover is
pressed against the user’s intention during an operation of
the mobile phone, and the vehicle may be locked/unlocked.
Therefore, it is necessary to prevent such an erroneous
operation.

CITATION LIST
Patent Literature

Patent Literature 1: Japanese Unexamined Patent Publi-
cation No. 2013-121735

Patent Literature 2: Japanese Unexamined Patent Publi-
cation No. H10-317753

SUMMARY OF INVENTION

In view of the above, an object of the present invention is
to provide a cover for a mobile device, which enables to
provide the mobile device with a keyless operation function
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with a simplified and inexpensive configuration, without
impairing the degree of freedom in selecting a mobile device
by the user, and enables to prevent an erroneous operation of
the mobile device.

A cover for a mobile device according to the present
invention includes a cover body to be mounted on a mobile
device; an operation portion provided on the cover body, and
capable of receiving an external operation; a transmission
portion which transmits an operation signal for remotely
operating a vehicle-mounted device when the operation
portion receives the operation; a determination portion
which determines whether or not the mobile device is in a
specific state; and a restricting means which executes a
process for restricting the remote operation when the deter-
mination portion determines that the mobile device is in the
specific state.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a perspective view of a smartphone cover (first
embodiment), which is a cover for a mobile device embody-
ing the present invention;

FIG. 2 is a perspective view of a smartphone mounted
with the smartphone cover;

FIG. 3 is a block diagram illustrating an electrical con-
figuration of the smartphone cover;

FIG. 4 is a flowchart illustrating an example of transmis-
sion control of an operation signal in the smartphone cover;

FIG. 5 is a flowchart illustrating another example of
transmission control of an operation signal in the smart-
phone cover; and

FIG. 6 is a block diagram illustrating an electrical con-
figuration of a smartphone cover according to a second
embodiment.

DESCRIPTION OF EMBODIMENTS

In the following, preferred embodiments of the present
invention are described referring to the accompanying draw-
ings.

(First Embodiment)

FIG. 1 is a perspective view illustrating a smartphone
cover, which is a cover for a mobile device embodying the
present invention. FIG. 2 is a perspective view illustrating a
smartphone mounted with the smartphone cover. In the
following description, the smartphone cover is described on
the basis of the states illustrated in FIG. 1 and FIG. 2.

As illustrated in FIG. 1, a smartphone cover 1A (herein-
after, abbreviated as a cover 1A) includes a rectangular-
shaped cover body 10 with a small thickness in the front-rear
direction of the cover 1A. The cover body 10 is provided
with a plate-shaped back surface portion 12 with a long size
in the up-down direction of the cover 1A, and a peripheral
wall portion 14 around the back surface portion 12. The back
surface portion 12 and the peripheral wall portion 14 are
integrally formed of a same resin material. An accommo-
dation portion 11 of a smartphone 2 is formed inside the
peripheral wall portion 14 of the cover body 10. As illus-
trated in FIG. 2, by accommodating the smartphone 2 in the
accommodation portion 11, the cover 1A is mounted on the
smartphone 2.

The smartphone 2 has a rectangular parallelepiped shape
with a small thickness in the front-rear direction. The
smartphone 2 is provided with, on a front surface portion
thereof, a rectangular display portion 4 constituted by a
touch panel, and three selection keys 5a, 5b, and 5¢ arranged
in a row in the left-right direction on the lower side of the
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display portion 4. The front surface portion where the
display portion 4 and the selection keys 5a to 5S¢ are
provided serves as a principal plane of the smartphone 2.
The smartphone 2 is accommodated in the accommodation
portion 11 in such a manner that the principal plane faces the
outside through an opening of the accommodation portion
11.

Although illustration is omitted, there is provided, on a
lower surface of the smartphone 2, a smartphone-side con-
nector (corresponding to a device-side first connector of the
present invention) constituted by a female connector pro-
vided with a battery charging terminal, and a communication
terminal with respect to an external device (such as a
personal computer).

The peripheral wall portion 14 of the cover body 10 has
a shape corresponding to the contour of the smartphone 2.
The peripheral wall portion 14 includes an upper side
portion 144, a lower side portion 145, a left side portion 14c¢,
and a right side portion 14d, which are respectively engaged
with an upper surface, the lower surface, a left surface, and
a right surface of the smartphone 2.

The right side portion 14d (corresponding to a side
surface portion of the cover of the present invention) of the
peripheral wall portion 14 of the cover body 10 is provided
with a plurality of operation buttons (corresponding to an
operation portion of the present invention) for use in oper-
ating a vehicle-mounted device in a keyless manner Spe-
cifically, the operation buttons are a lock button 16 for use
in bringing a door lock mechanism of a vehicle to a locked
state, an unlock button 17 for use in bringing the door lock
mechanism to an unlocked state, and an engine start button
18 for use in starting the engine in this order from the upper
side. These buttons 16 to 18 are of a pressing type, and are
configured in such a manner that the user can easily press the
buttons with his/her thumb while holding the smartphone 2
mounted with the cover 1A (hereinafter, simply referred to
as the smartphone 2) on his/her right hand.

The lower side portion 145 of the peripheral wall portion
14 of the cover body 10 is internally provided with a control
substrate 20 for transmitting an operation signal according to
an operation of the buttons 16 to 18, namely, a signal for
controlling the door lock mechanism and the engine.

As illustrated in FIG. 1, the control substrate 20 is
provided with a substrate-side connector 22 (corresponding
to a cover-side first connector of the present invention) for
electrically connecting the control substrate 20 and the
smartphone 2. The substrate-side connector 22 is a male
connector mounted on the control substrate 20. The sub-
strate-side connector 22 projects toward the inside of the
accommodation portion 11 from an inner wall surface of the
lower side portion 145 of the cover body 10. In other words,
when the cover 1A is mounted on the smartphone 2, the
substrate-side connector 22 is engaged with the smartphone-
side connector. Thus, the control substrate 20 and a control
substrate 40 (illustrated in FIG. 3) in the smartphone 2 are
electrically connected to each other.

The numeral 124 in FIG. 1 indicates an opening portion
for a camera, which is formed in the back surface of the
smartphone 2 for a lens window of the camera. The numeral
24 indicates a battery, which is a power source of the control
substrate 20. Although illustration is omitted, a detachable
lid portion is formed on the back surface of the cover 1A (an
outer surface of the back surface portion 12 of the cover
body 10). Attachably detaching the lid portion makes it
possible to exchange a battery.

FIG. 3 is a block diagram illustrating an electrical con-
figuration of the cover 1A. As illustrated in FIG. 3, all the
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buttons 16 to 18, and the battery 24 are electrically con-
nected to the control substrate 20. The control substrate 20
is loaded with a microcomputer or the like. The control
substrate 20 includes, as main functional blocks, a transmis-
sion circuit 31 including an antenna 32, a determination
circuit 33, an I/F (interface) circuit 34, and the like.

The transmission circuit 31 (corresponding to a transmis-
sion portion of the present invention) transmits, to a vehicle,
an operation signal for controlling the door lock mechanism
or the engine according to an operation of pressing the
buttons 16 to 18. The operation signal includes an identifi-
cation signal. When an identification number attached to the
identification signal matches with a pre-registered number,
the vehicle switches the door lock mechanism to a locked
state or to an unlocked state, and starts the engine (starter)
according to an operation of pressing the buttons 16 to 18.

The determination circuit 33 (corresponding to a deter-
mination portion of the present invention) restricts transmis-
sion of an operation signal by the transmission circuit 31
depending on a usage state of the smartphone 2. In this
example, the determination circuit 33 determines whether or
not the buttons 16 to 18 face upward (a state that the right
surface of the smartphone 2 faces upward). The determina-
tion circuit 33 restricts transmission of an operation signal
by the transmission circuit 31 when the smartphone 2 is in
a state other than a state that the buttons 16 to 18 face
upward. Specifically, in this example, the determination
circuit 33 also functions as a restricting device of the present
invention.

More specifically, the control substrate 40 to be incorpo-
rated in the smartphone 2 is loaded with a tilt sensor 42 for
detecting a posture of the smartphone 2. The determination
circuit 33 acquires posture information to be output from the
tilt sensor 42 via the I/F circuit 34 of the substrate 20, and
via an I/F circuit 43 of the substrate 40, and determines
whether or not the buttons 16 to 18 face upward on the basis
of the posture information. This function is implemented by
storing an application software (application) for allowing
acquisition of posture information by the determination
circuit 33 in advance in the smartphone 2. For instance,
posture information detected by the tilt sensor 42 is trans-
mitted from the control substrate 40 in the smartphone 2 to
the control substrate 20 in the cover 1A in response to e.g.
a request signal from the determination circuit 33.

Next, transmission control of the operation signal in the
cover 1A (control substrate 20) is described according to the
flowchart of FIG. 4.

When the control illustrated in FIG. 4 is started, the
determination circuit 33 waits for a pressing operation of
one of the buttons 16 to 18. When one of the buttons 16 to
18 is pressed (YES in Step S1), the determination circuit 33
acquires posture information to be detected by the tilt sensor
42 from the smartphone 2 (Step S3).

Then, the determination circuit 33 determines whether or
not the buttons 16 to 18 face upward on the basis of the
posture information (Step S5). When the determination
result in Step S5 is YES, the determination circuit 33 outputs
apermission signal to the transmission circuit 31, and causes
the transmission circuit 31 to transmit an operation signal
associated with the pressed button out of the buttons 16 to
18 (Step S9). Then, the flowchart is terminated.

On the other hand, when the determination result in Step
S5 is NO, in other words, when it is determined that the
buttons 16 to 18 do not face upward, the determination
circuit 33 outputs an inhibit signal to the transmission circuit
31, and inhibits the transmission circuit 31 from transmitting
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an operation signal (Step S11). Then, the flowchart is
terminated without causing the transmission circuit 31 to
transmit an operation signal.

According to the thus-configured cover 1A, by merely
mounting the cover 1A to the smartphone 2, it is possible to
provide the smartphone 2 with a function of performing a
locking/unlocking operation of the door lock mechanism,
and an engine starting operation in a keyless manner There-
fore, it is possible to provide the smartphone 2 with the
aforementioned keyless operation function with a simplified
and inexpensive configuration, without impairing the degree
of freedom in selecting the smartphone 2 by the user.

Further, according to the cover 1A, transmission of an
operation signal from the transmission circuit 31 is restricted
(inhibited) even when one of the buttons 16 to 18 is pressed,
as far as the smartphone 2 is in a state other than a state that
the buttons 16 to 18 face upward (a state that the right
surface of the smartphone 2 faces upward). This makes it
possible to avoid a situation that the door lock mechanism or
the engine is operated against the user’s intention during an
operation of the smartphone 2 e.g. during an operation of
transmitting/receiving an email or browsing a site on the
Internet, or during a phone call. Specifically, normally,
during an operation of transmitting/receiving an email, or
browsing a site on the Internet, the display portion 4 faces
upward, and during a phone call, the smartphone 2 is in an
upright posture (the posture illustrated in FIG. 2). Therefore,
according to the aforementioned configuration, in which
transmission of an operation signal from the transmission
circuit 31 is restricted (inhibited) in a state other than a state
that the buttons 16 to 18 face upward, it is possible to avoid
that the door lock mechanism or the like is operated against
the user’s intention during an operation of the smartphone 2.

In addition to the above, in the cover 1A, the determina-
tion circuit 33 acquires posture information to be detected by
the tilt sensor 42 to be incorporated in the smartphone 2, and
determines whether or not the buttons 16 to 18 face upward
on the basis of the posture information. This is advantageous
in preventing the aforementioned erroneous operation dur-
ing use of the smartphone 2 with a reasonable configuration
that a function of the smartphone 2 is used. Specifically, the
smartphone 2 is loaded with a tilt sensor, with which the user
can use the smartphone 2 as an operation tool for a game or
the like. Thus, the cover 1A has a reasonable configuration
employing a tilt sensor.

In the cover 1A, it is determined whether or not the
buttons 16 to 18 face upward on the basis of posture
information to be detected by the tilt sensor 42 (Step S3 and
S5 in FIG. 4). In place of the determination processes as
described above, as illustrated in FIG. 5, it is possible to
more directly determine whether or not the smartphone 2 is
used (Step S3' and Step S§'). Specifically, when the display
portion 4 of the smartphone 2 is constituted by e.g. an
electrostatic capacitance type touch panel, namely, a touch
panel configured such that an electric field is formed on a
surface of a panel, and position detection is performed by
detecting a change in surface electric charge of a portion
touched by the user, position detection information of the
touch panel is acquired by the determination circuit 33.
Then, the determination circuit 33 determines whether or not
the smartphone 2 is used. When it is determined that the
smartphone 2 is used, transmission of an operation signal by
the transmission circuit 31 is inhibited. According to the
aforementioned configuration, it is possible to more directly
determine whether or not the smartphone 2 is used. This
makes it possible to more securely prevent an operation of
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the door lock mechanism or the like against the user’s
intention during use of the smartphone 2.

In this case, the process of Step S5' and the process of Step
S5 in FIG. 4 may be performed in combination, in place of
performing the process of Step S5' alone. In other words,
when the smartphone 2 is not used, or when the buttons 16
to 18 do not face upward, transmission of an operation signal
by the transmission circuit 31 may be inhibited. According
to this configuration, it is possible to more securely prevent
the aforementioned erroneous operation during use of the
smartphone 2.

Also, in the aforementioned configuration, it is possible to
transmit position detection information of a touch panel
from the control substrate 40 in the smartphone 2 to the
control substrate 20 in the cover 1A by storing, in advance
in the smartphone 2, an application software for allowing the
determination circuit 33 to acquire position detection infor-
mation of the touch panel.

(Second Embodiment)

FIG. 6 is a block diagram illustrating an electrical con-
figuration of a smartphone cover 1B (hereinafter, abbrevi-
ated as a cover 1B) according to a second embodiment. The
basic configuration of the cover 1B in the second embodi-
ment is the same as the configuration of the cover 1A in the
first embodiment except for the following points.

Specifically, a control substrate 20 of the cover 1B in the
second embodiment is not provided with a substrate-side
connector 22 for connecting the cover 1B (control substrate
20) and a smartphone 2. The cover 1B is completely
electrically independent of the smartphone 2. Therefore, the
control substrate 20 is not provided with the I/F circuit 34,
but is provided with a tilt sensor 36. The tilt sensor 36 is
substantially the same as the tilt sensor 42 to be loaded in the
smartphone 2.

In other words, in the cover 1B according to the second
embodiment, the determination circuit 33 determines
whether or not buttons 16 to 18 face upward on the basis of
posture information to be detected by the tilt sensor 36
loaded in the control substrate 20, and restricts transmission
of an operation signal by a transmission circuit 31 on the
basis of the determination result. Transmission control of an
operation signal by the cover 1B (control substrate 20) in
this case is basically equivalent to the control illustrated in
FIG. 4 except for a point that posture information is acquired
from the smartphone 2.

Also, in the case of the cover 1B in the second embodi-
ment, as well as the cover 1A in the first embodiment, it is
possible to provide the smartphone 2 with a keyless opera-
tion function of a door lock mechanism or the like merely by
mounting the cover 1B to the smartphone 2. Further, it is
possible to prevent the aforementioned erroneous operation
during use of the smartphone 2.

Further, according to the cover 1B in the second embodi-
ment, as described above, the cover 1B is completely
electrically independent of the smartphone 2. Therefore, it is
possible to obtain the aforementioned advantageous effects
no matter what type of smartphone 2 is mounted, regardless
of'the presence or absence of the aforementioned application
(application software).

The smartphone cover 1A in the first embodiment, and the
smartphone cover 1B in the second embodiment as
described above are examples of preferred embodiments of
the cover for a mobile device according to the present
invention. A specific configuration of the smartphone cover
may be modified as necessary as far as such modification
does not depart from the gist of the present invention.
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For instance, when the determination circuit 33 deter-
mines that the buttons 16 to 18 of the cover 1A (1B) do not
face upward (Step S5, S5'), the determination circuit 33
outputs an inhibit signal to the transmission circuit 31,
thereby restricting (inhibiting) transmission of an operation
signal from the transmission circuit 31 (Step S11). Alterna-
tively, signal transmission from the transmission circuit 31
may be restricted (inhibited) by locking a pressing operation
of the buttons 16 to 18. Further, regarding the process of
Step S11, it is possible to substantially restrict an operation
of the door lock mechanism by applying a predetermined
signal processing to an operation signal e.g. applying a
signal processing in such a manner that recognition of an
identification number to be included in an operation signal
is disabled, and then causing the transmission circuit 31 to
transmit an operation signal, in place of restricting (inhib-
iting) the transmission circuit 31 from transmitting an opera-
tion signal. Also, in the aforementioned configuration, it is
possible to prevent an operation of the door lock mechanism
or the like against the user’s intention during use of the
smartphone 2.

Further, in the cover 1A, the battery 24 is provided as a
power source of the control substrate 20. Alternatively, a
battery in the smartphone 2 may also be used as a power
source for the control substrate 20. For instance, a terminal
connectable to a battery charging terminal of a smartphone-
side connector may be provided on the substrate-side con-
nector 22, so that the control substrate 20 receives power
supply from the battery in the smartphone 2. According to
this configuration, the battery 24 in the cover 1A is not
necessary. This makes it possible to simplify the configu-
ration of the cover 1A. In this case, the smartphone-side
connector functions as a device-side second connector of the
present invention, and the substrate-side connector 22 func-
tions as a cover-side second connector.

Further, in the cover 1A, the substrate-side connector 22
for connecting the cover 1A (control substrate 20) and the
smartphone 2 is provided on the lower side portion 1456 of
the cover body 10 (peripheral wall portion 14). The position
of the substrate-side connector 22 is changeable as necessary
depending on the position of the smartphone-side connector.

Further, in the cover 1A (1B), the lock button 16 and the
unlock button 17 of the door lock mechanism, and the
engine start button 18 are provided as buttons for a keyless
operation. It is possible to change the types of buttons for a
keyless operation as necessary. For instance, a button for
starting an air conditioner as a vehicle-mounted device may
be additionally provided.

Further, the operation portion (buttons 16 to 18) provided
on the cover 1A (1B) may be of a sliding type, in place of
the buttons of a pressing type as described in the embodi-
ments.

The cover 1A (1B) is configured, assuming that the user
is a right-handed person. In view of this, the lock button 16,
the unlock button 17, and the engine start button 18 are
provided on the right side portion 14d of the cover body 10
so that the user using the smartphone 2 can operate the
buttons 16 to 18 with the thumb of his/her right hand while
holding the smartphone 2. Alternatively, the lock button 16,
the unlock button 17, and the engine start button 18 may be
provided on the left side portion 14¢ of the cover body 10,
assuming that the user is a left-handed person.

In the embodiments, a smartphone cover is described as
an example of the cover for a mobile device of the present
invention. The present invention is also applicable to a cover
for a smart device other than a smartphone such as a tablet
PC, or for the other mobile devices.
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The following is a summary of the present invention as
described above.

Specifically, a cover for a mobile device according to the
present invention includes a cover body to be mounted on a
mobile device; an operation portion provided on the cover
body, and capable of receiving an external operation; a
transmission portion which transmits an operation signal for
remotely operating a vehicle-mounted device when the
operation portion receives the operation; a determination
portion which determines whether or not the mobile device
is in a specific state; and a restricting device which executes
a process for restricting the remote operation when the
determination portion determines that the mobile device is in
the specific state.

According to the cover for a mobile device, it is possible
to provide a mobile device with a keyless operation function
such as a keyless entry function (a function of performing an
operation of locking/unlocking a vehicle in a keyless man-
ner) by merely mounting the cover to the mobile device such
as a smartphone (mobile phone), a tablet PC, or the like.
Further, when the mobile device is in a specific state, a
process for restricting the remote operation is executed. This
makes it possible to prevent an operation of a vehicle-
mounted device against the user’s intention when the mobile
device is in the specific state.

More specifically, the restricting device may restrict the
transmission portion from transmitting the operation signal,
or may apply a process to the operation signal to be
transmitted by the transmission portion so as to restrict the
remote operation.

According to these configurations, it is possible to
securely prevent an operation of a vehicle-mounted device
against the user’s intention during use of the mobile device.

More specifically, the cover for a mobile device may be
mounted on a mobile device provided with a device-side
first connector capable of outputting information indicating
a usage state of the mobile device to an outside. The cover
body may be provided with a cover-side first connector to be
connected to the device-side first connector. The determi-
nation portion may acquire the information indicating a
usage state of the mobile device from the mobile device via
each of the device-side first connector and the cover-side
first connector, and may determine that a state that the
mobile phone is used is the specific state.

According to the aforementioned configuration, it is pos-
sible to more securely prevent an operation of a vehicle-
mounted device against the user’s intention during use of the
mobile device on the basis of the information from the
mobile device.

In this case, when the mobile device is provided with a tilt
sensor which detects a posture of the mobile device, and is
capable of outputting posture information to be detected by
the tilt sensor to the outside, as the information indicating a
usage state of the mobile device, the determination portion
can acquire posture information to be output from the tilt
sensor, and can determine that the mobile device is in the
specific state when the operation portion is in a state other
than a state that the operation portion faces upward on the
basis of the posture information.

According to the aforementioned configuration, an appro-
priate operation signal is transmitted to operate a vehicle-
mounted device only when the operation portion faces
upward. This configuration makes it possible to prevent an
operation of a vehicle-mounted device against the user’s
intention by using posture information to be detected by the
tilt sensor provided in the mobile device.
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As another specific configuration, the cover for a mobile
device may further include a tilt sensor provided in the cover
body, and configured to detect a posture of a mobile device.
The determination portion may determine that the mobile
device is in the specific state when the operation portion is
in a state other than a state that the operation portion faces
upward on the basis of posture information of the mobile
device to be detected by the tilt sensor.

Also, in the aforementioned configuration, a vehicle-
mounted device is operated only when the operation portion
faces upward. According to this configuration, it is not
necessary to acquire posture information from a mobile
device. This is advantageous in increasing the degree of
freedom of a mountable mobile device.

When the mobile device is provided with a device-side
second connector capable of supplying electric power of a
battery to be incorporated in the mobile device to an outside,
the cover body may be provided with a cover-side second
connector to be connected to the device-side second con-
nector, and the transmission portion, the determination por-
tion, and the restricting device may be operated by acquiring
electric power from the mobile device.

According to the aforementioned configuration, it is pos-
sible to operate a vehicle-mounted device in a keyless
manner without providing a power source in the cover for a
mobile device.

When the mobile device is a smartphone or a tablet PC,
preferably, the cover body may include a side surface
portion of the cover which covers a side surface portion of
the mobile device from the outside, the side surface portion
being a periphery of a principal plane of the mobile device
where a display portion of the smartphone or of the tablet PC
is formed, and the operation portion may be formed on the
side surface portion of the cover.

According to the aforementioned configuration, it is pos-
sible to provide a smartphone or the like with a keyless
operation function without impairing operability of the
smartphone or of a tablet PC.

The invention claimed is:

1. A detachable cover for a mobile device, comprising:

a cover body to be detachably mounted on the mobile
device provided with a device-side first connector
capable of outputting information indicating a usage
state of the mobile device to an outside;

an operation portion provided on the cover body, and
capable of receiving an external operation;

atransmission portion which transmits an operation signal
for remotely operating a vehicle-mounted device when
the operation portion receives the operation;

a determination portion which determines whether or not
the mobile device is in a specific state; and

a restricting device which executes a process for restrict-
ing the remote operation when the determination por-
tion determines that the mobile device is in the specific
state, wherein

the cover body is provided with a cover-side first con-
nector to be detachably connected to the device-side
first connector, and

the determination portion acquires the information indi-
cating the usage state of the mobile device from the
mobile device via each of the device-side first connec-

5

20

25

30

35

45

50

55

10

tor and the cover-side first connector, and determines
that a state that the mobile device is used is the specific
state.
2. The detachable cover for a mobile device according to
claim 1, wherein
the restricting device restricts the transmission portion
from transmitting the operation signal.
3. The detachable cover for a mobile device according to
claim 1, wherein
the restricting device applies a process to the operation
signal to be transmitted by the transmission portion so
as to restrict the remote operation.
4. The detachable cover for a mobile device according to
claim 1, wherein
the mobile device is provided with a tilt sensor which
detects a posture of the mobile device, and is capable
of outputting posture information to be detected by the
tilt sensor to the outside, as the information indicating
the usage state of the mobile device, and
the determination portion acquires posture information to
be output from the tilt senor, and determines that the
mobile device is in the specific state when the operation
portion is in a state other than a state that the operation
portion faces upward on the basis of the posture infor-
mation.
5. The detachable cover for a mobile device according to
claim 1, wherein
the mobile device is provided with a device-side second
connector capable of supplying electric power of a
battery to be incorporated in the mobile device to an
outside,
the cover body is provided with a cover-side second
connector to be detachably connected to the device-side
second connector, and
the transmission portion, the determination portion, and
the restricting device are operated by acquiring electric
power from the mobile device.
6. The detachable cover for a mobile device according to
claim 1, wherein
the mobile device is a smartphone or a tablet PC,
the cover body includes a side surface portion of the
detachable cover which covers a side surface portion of
the mobile device from the outside, the side surface
portion being a periphery of a principal plane of the
mobile device where a display portion of the smart-
phone or of the tablet PC is formed, and
the operation portion is formed on the side surface portion
of the detachable cover.
7. The detachable cover for a mobile device according to
claim 1, wherein
the mobile device is provided with a touch panel which is
configured so that an electric field is formed on a
surface of the touch panel, and position detection is
performed by detecting a change in surface electric
charge of the touch panel touched by a user of the
mobile device, and the touch panel is configured to
output position detection information based on the
position detection as the information indicating the
usage state of the mobile device, and
the determination portion acquires the position detection
information, and determines that the mobile device is in
the specific state.
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