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Description
MOBILE TERMINAL COMBINABLE WITH VARIOUS TYPES
OF FUNCTION MODULE AND METHOD FOR CONTROLLING

THE FUNCTION MODULE
Technical Field

[1] The present invention relates to a mobile terminal. More particularly, the present
invention relates to a mobile terminal which is combinable with various types of
function module, the function module, and a method for controlling the function
module.

Background Art

[2] Recently, the mobile terminal is being equipped with modules for a variety of
functions such as a camera module, MP3 module, and game module, etc., in addition
to the simple communication function, due to the various needs of the user. This
creates a problem that it is uncomfortable for the user to carry the mobile terminal as
the size of the mobile terminal is increased due to the various function modules.

[3] Also, there is a problem of wasted expense for the user, because the mobile terminal

often has modules which are not used well by the user.
Disclosure of Invention
Technical Problem

[4] One aspect of the present invention provides a mobile terminal which allows a
function module to be selectively combined and detached with a function module for
each function such as camera and MP3 player functions, etc., and a method for
controlling the function module.

[5] Another aspect of the present invention provides a mobile terminal and a method
for determining the type of combined function module, and executing a control
program in correspondence with the determination result.

[6] Another aspect of the present invention provides a mobile terminal combinable with
various types of function module with which a control program corresponding to a new
function module may be downloaded from a particular server for automatic con-
figuration.

Technical Solution

[7] One aspect of the invention provides a mobile terminal combinable with various
types of function module comprising: one or more module connector, and a main body
for determining the type of one or more function module combined with the module

connector and controlling the combined function module.
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In one embodiment, the function module may be at least one of a display module, a
camera module, a laser pointer module, a remote control module, a memory module,
an MP3 module, and a Bluetooth module. In another embodiment, the module
connector may comprise a module recognition part, wherein the main body recognizes
the type of the function module using module-recognition information inputted through
the module recognition part. In another embodiment, the module connector may

further comprise an address part, a data part, a control part, and a power-ground part.

Another aspect of the invention provides a function module comprising: a main
body, and a connector combining with a module connector of a mobile terminal,
having a module information transmitter for providing to the mobile terminal module-

recognition information corresponding to the main body.

Another aspect of the invention provides a mobile terminal combinable with various
types of function module comprising: one or more module connector, a main body for
determining the type of one or more function module combined with the module
connector and controlling the combined function module, and a memory for storing
control programs corresponding to each function module, wherein the main body
receives a corresponding control program from a predetermined server through a
network or from the combined function module through the module connector, if the
control program for the function module combined through the module connector is
not stored in the memory.

In one embodiment, connection information for connecting with the server may be
pre-stored in the memory or may be received form the combined function module. In
one embodiment, the main body may determine whether or not the version of the
control program corresponding to the function module is the latest version when the
control program for the function module is pre-stored in the memory or received from
the function module, and may upgrade the control program to the latest version via the
server in correspondence with the result. In another embodiment, the main body may
transmit function module-recognition information by which the server can recognize
the function module. In one embodiment, the module connector may comprise a
module recognition part, wherein the main body recognizes the type of the function
module using module-recognition information inputted through the module recognition
part.

Still another aspect of the invention provides a method and a mobile terminal-
readable recording medium storing a program to cause the mobile terminal to execute

the method for controlling a function module combined with a mobile terminal, the
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method comprising: receiving a module-recognition information from the function
module combined through a module connector, determining whether or not a control
program corresponding the module-recognition information is predetermined, and
configuring the control program after receiving the control program from a pre-
determined server through a network or from the function module combined through
the module connector, and executing the control program if the control program is not
configured.

In one embodiment, connection information for connecting with the server may be
pre-stored or may be received from the function module. In another embodiment, the
method may further comprise: determining whether or not the version of the control
program corresponding to the function module is the latest version, upgrading the
control program to the latest version via the server in correspondence with the result,
and executing the control program of the latest version, if the control program for the
function module is pre-stored or is received from the function module.

Brief Description of the Drawings

Fig.1 shows a mobile terminal according to one embodiment of the present
invention.

Figs.2 to 6 respectively show each function module according to embodiments of
the present invention.

Fig.7 shows a normal mobile terminal and the mobile terminal combined with a
function module according to one embodiment of the present invention.

Fig.8 shows the composition of a module connector according to one embodiment
of the present invention.

Fig.9 shows a pin map of a module connector according to one embodiment of the
present invention.

Fig.10 shows a function module recognition table for function module type
recognition and an example of such recognition according to one embodiment of the
present invention.

Fig.11 is a flowchart illustrating the operation of the mobile terminal for controlling
a combined function module according to one embodiment of the present invention.

Fig.12 is a flowchart illustrating the operation of the mobile terminal for
configuring the control program of a newly combined function module.

Mode for the Invention

Reference will now be made in detail to the embodiments of the present general

inventive concept, examples of which are illustrated in the accompanying drawings,

wherein like reference numerals refer to the like elements throughout.
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Fig.1 shows a mobile terminal according to one embodiment of the present
invention.

Referring to Fig.1, a mobile terminal comprises a module connector 10 and a main
body 100 for determining the type of a function module connected with the module
connector 10 and controlling the function module.

The module connector 10 connects the main body 100 and the function module by
combining with function modules performing particular functions such as a display
module, a camera module, a laser pointer module, a remote control module, a memory
module, an MP3 module and a Bluetooth module, etc., and relays the transmission of
data between the main body 100 and the function module. Here, although only one
module connector 10 is shown in Fig.1, in another embodiment, a plurality of module
connectors 10 may be used for combining with two or more function modules. For
example, a user may use the camera function while listening to music by combining an
MP3 module and a camera module with the main body 100 using two module
connectors 10. Also, although the module connector 10 is shown to be formed on the
upper part of the main body 100 in Fig.1, it is apparent that it may be formed on any
one of the four sides and the lower part of the main body 100.

The main body 100 determines the type of the function module combined through
the module connector 10, and controls the operation of the function module. For
example, in the case where the display module from among function modules is
combined, the main body 100 supplies power to the display module, transmits data
corresponding to the currently operational function (e.g. creating a message) to the
display module, and controls the display module so that the data may be displayed.
Therefore, the main body 100 requires software or hardware (hereinafter, referred to as
control program ) to control each combinable function module. The control program is
pre-stored in the memory of the main body 100 or in a particular storage medium
combined with the main body 100.

Here, the mobile terminal can install the control program for the combined function
module by downloading it from a particular server, in the case where the control
program corresponding to the combined function module is not pre-stored. Therefore,
when a new function module is combined (i.e. of which a corresponding control
program is not pre-stored), the mobile terminal according to the present invention can
install and execute the corresponding control program by downloading it in real-time
from a particular server. Here, the particular server providing the control program, may
be a single integrated server, or may be individual servers for the corresponding
function modules. In one embodiment for the case of an integrated server, connection
information of the server (e.g. URL) is pre-stored in the mobile terminal, and the

mobile terminal connects to the server using the connection information to download
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the control program corresponding to the combined function module. In another
embodiment for the case of downloading the control programs from individual servers,
the mobile terminal downloads the control programs by connecting to the servers using
the connection information received from the combined function modules.

In yet another embodiment, the function module may include the control program,
so that the control program may be provided to the mobile terminal at the first
occurrence combination. Therefore, when the combining function module is a new
function module, the mobile terminal can receive the control program from the
function module through the connector, to install and execute the program.

Therefore, the main body 100 of the mobile terminal according to the present
invention may comprise a means of function module recognition for recognizing the
type of the combined function module, a means of storage for storing the control
program for each function module, a means of communication for communicating with
a network to configure the corresponding control program when a new function
module is combined, and a means of control for executing the control program cor-
responding to the combined function module.

Although Fig.1 shows an antenna for communication formed on top portion of the
main body 100, it may be formed inside the main body 100 for easier combination of
the function modules through the module connector 10, or may also be rotatable or re-
tractable so as to be inserted into the main body 100 with up/down movement. In other
words, it is desirable that the antenna of the main body 100 be formed so as not to
inhibit the combination of the function module with the main body 100.

Also, when a user makes a call or transmits a letter message, the main body 100 can
comprise a displayer such as an L.CD for displaying the inputted numerals or letters.
That is, the mobile terminal may be equipped with a displayer for displaying basic
image data such as inputted numerals or letters, etc., to provide user convenience of
preventing errors in inputting numerals or letters, etc., when a user makes a call or
transmits a letter message, without necessarily combining with the display module
from among function modules.

Although the mobile terminal shown in Fig.1 is assumed to be a cellular phone such
as a PCS, it is apparent that other devices, such as PDA s (personal digital assistants),
may be implemented with certain characteristic elements (e.g. the module connector
10, etc.) of Fig.1.

Figs.2 to 6 respectively show each function module according to embodiments of
the present invention.
Referring to Figs.2 to 6, the function module comprises a connector 200 for

combining with the module connector 10 of the mobile terminal. That is, each function
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module is combined with the mobile terminal using the connector 200, and data
transmission is performed with the mobile terminal through the connector 200

Fig.2 shows a display module, which may be applied as one of the function
modules. Not only the LCD module 210 used in a typical mobile terminal, but also a
wide LLCD module 230 having a surround speaker module for games and broadcast
viewing, as well as any other device that performs displaying functions can be applied
as the display module.

Further, although the L.LCD module 210 and the wide L.CD module 230, etc., were
defined as examples of the display module, the LCD module 210 and the wide LCD
module 230 may each be classified as a separate function module.

Similar to the display module having the connector 200 combinable with the
module connector 10 of the mobile terminal, the camera module (it is desirable to have
a displayer 310 such as an LCD for displaying a photographed image, as shown in
Fig.3), the laser pointer module, the remote control module and the MP3 module are
shown in Figs.3 to 6, which may each be applied as one of a variety of function
modules. It will become apparent from the following descriptions that other function
modules, such as an external memory module and a Bluetooth module, that can
perform particular functions by combining with the mobile terminal, currently
developed or to be developed in the future, may also be applied.

As described above, the function module may store the connection information of a
particular server, from which the mobile terminal can download the control program,
to provide it to the mobile terminal at the first occurrence or at every occurrence of a
combination, or may pre-store the control program to provide it at the time of the first

combination.

Fig.7 shows a normal mobile terminal and the mobile terminal combined with a
function module according to one embodiment of the present invention.

According to Fig.7, a user of the mobile terminal can ordinarily use the mobile
terminal with a cover 110 over the module connector 10. Thus, defective connections
with the function modules due to the build-up of dust, etc., on the module connector 10
may be prevented. Obviously, in another embodiment, the user may ordinarily use the
mobile terminal with a display module connected, such as an LCD module.

Therefore, since only basic functions of the mobile terminal such as voice con-
versations, are used by the user, the user may carry the mobile terminal without any
function module combined, so as to reduce the weight of the mobile terminal.

As illustrated in Fig.7, the wide LCD module having surround speakers may be
combined with the mobile terminal, when the user wishes to play a game or watch

broadcasts. Obviously, other function modules such as the camera module, the MP3
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codec/surround module, the remote control module, and the Bluetooth module, etc.,
may also be combined with the mobile terminal.

Here, the mobile terminal can determine the type of the combined function module.
Although various methods may be used, by which the mobile terminal (i.e. the main
body 100) determines the type of the combined function module, only a few of such
methods will be introduced in the following.

In one embodiment, when a function module is combined with the mobile terminal,
the mobile terminal may supply power to the combined function module, and the
mobile terminal may determine the type of the corresponding function module using a
particular signal (i.e. a pre-specified signal for determining the type of the function
module) received from the function module to which power has been supplied.

In another embodiment, the main body 100 of the mobile terminal may transmit to
the function module a pre-configured signal for determining the type of the function
module after supplying power, and the function module may transmit the above-
mentioned particular signal to the main body 100 of the mobile terminal. In yet another
embodiment, the main body 100 of the mobile terminal may determine the type of the
function module by measuring a distinctive resistance value of the function module
combined through the module connector 10.

Here, in the case where the mobile terminal cannot determine the type of the
function module using the signal transmitted from the combined function module, the
combined function module can be recognized as a new function module by the mobile
terminal. Of course, the function module may provide to the mobile terminal a signal

indicating that it is a new module.

Fig.8 shows the composition of a module connector according to one embodiment
of the present invention, Fig.9 shows a pin map of a module connector according to
one embodiment of the present invention, and Fig.10 shows a function module
recognition table for function module type recognition and an example of such
recognition according to one embodiment of the present invention.

Referring to Fig.8, the module connector 10 comprises an address part 11, a data
part 13, a control part 15, a module recognition part 17 and a power-ground part 19.
Each component has at least one line, which can be formed by pins, etc.

The main body 100 of the mobile terminal determines the type of the function
module using the signal received from the function module through the module
recognition part 17 of the module connector 10. That is, the main body 100 supplies
power to the function module through the power-ground part 19 and determines the
type of the corresponding function module by the signal received from the function
module. The power-ground part 19 is a line for supplying power by the main body 100
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to the function module or for grounding when a function module is combined.

Referring to Fig.9, a total of sixteen (=24) function modules can be distinguished by
the 4 allotted pins (see pin no. 25 to 28) in the module recognition part 17. That is,
circuits are designed in the body of the function module or the connector 200 to enable
the function module to transmit a pre-configured particular signal when it is combined,
so that the main body 100 can recognize the type of the function module. Thus, the
main body 100 of the mobile terminal can determine the type of the combined function
module using a function module recognition table 30, such as that shown in Fig.9,
which includes a configuration of pre-stored information regarding the particular signal
transmitted from each function module (hereinafter referred to as module-recognition
information ). Here, the connector 200 of the function module has a module-
recognition information transmitting part (not shown) for transmitting the module-
recognition information to the module recognition part 17 of the module connector 10.
For example, if the module recognition part 17 of the module connector 10 is formed
of 4 pins, the module-recognition information transmitting part can be 4 terminals
combining with the module recognition part 17. Thus, the function module transmits
the pre-configured module-recognition information through the module connector 10
of the mobile terminal by the module-recognition information transmitting part of the
connector 200.

Referring to Fig.10, when a Bluetooth module is combined with the main body 100
through the module connector 10, the Bluetooth module transmits a signal cor-
responding to the module-recognition information "0101" to the main body 100 of the
mobile terminal, as described in the function module recognition table 30, via the 4
lines (or 4 pins) of the module recognition part 17. Therefore, the main body 100 can
recognize the function module combined by the module connector 10 to be a Bluetooth
module, using the module-recognition information received from the function module.

Here, as described in Fig.10, some extra values are allotted in the function module
recognition table 30 for those function modules that have not yet been configured.
Thus, the mobile terminal can download from particular servers, etc., the control
program corresponding to that function module which has transmitted a value not yet
configured as the module-recognition information. For example, if the mobile terminal
receives the module-recognition information having a value of "1010" from the
combined function module, the function module is recognized to be a new function
module, and the control program for controlling the corresponding function module is
downloaded and installed for execution.

Referring again to Fig.8, the address part 11 comprises lines (or pins) for
transmitting address information on the area where the data transmitted/received
between the function module and the main body 100 is stored, and the data part 13
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comprises lines for transmitting/receiving the data corresponding with the function of
the function module between the function module and the main body 100, and the
control part 15 comprises lines for transmitting/receiving a control signal and/or a
response signal necessary for operation of the function module. Therefore, the main
body 100 of the mobile terminal can control the data transmission to/from the
combined function module and control the operation of the function module using the
address part 11, the data part 13, and the control part 15 of the module connector 10.

Fig.11 is a flowchart illustrating the operation of the mobile terminal for controlling
a combined function module according to one embodiment of the present invention.

Referring to Fig.11, in step 310 the main body 100 recognizes that function module
is combined. When the function module is combined with the module connector 10,
the main body 100 can recognize this by generating an interrupt signal using switching
or Plug-and-Play functions, etc.

In step 320, the main body 100 recognizes the type of the function module by
analyzing the particular signal received from the combined function module. As
described above, the main body 100 recognizes the type of the function module using
the pre-stored function module recognition table 30 and the signal received through the
module recognition part 17 of the module connector 10. Here, the main body 100 may
supply power to the function module through the power-ground part 19 of the module
connector 10, to recognize by the signal received the function module that the function
module is combined and determine the type of the corresponding function module.

Further, when the combined function module has transmitted a signal not yet
configured in the stored function module recognition table 30, the mobile terminal may
preferably recognize it as a new one, and obtain the control program of the cor-
responding function module from a particular server through a network using in-
formation (e.g. the module-recognition information) about the new function module.
Of course, the module-recognition information of the new function module can be
configured in the function module recognition table 30.

In step 330, the main body 100 extracts and executes the control program cor-
responding to the recognized type of the function module from a storing module (not
shown).

Hereinafter, the process will be described by which the mobile terminal configures
the control program corresponding to the new function module, for the case where a

new function module is combined that does not have a pre-configured control program.

Fig.12 is a flowchart illustrating the operation of the mobile terminal for

configuring the control program of a newly combined function module.
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In step 410, the mobile terminal recognizes that a function module is combined, and
receives the module-recognition information from the combined function module.

In step 420, the mobile terminal determines whether or not the combined function
module is a new one by the received module-recognition information. In the case that
the information on the type of the function module according to the received module-
recognition information is not configured, the function module may be recognized as a
new one.

If the result of the determination indicates that it is not a new function module, i.e.
that the control program for the corresponding function module is configured, the
mobile terminal executes the control program corresponding to the combined function
module in step 430.

If the result of the determination indicates that it is a new function module, the
mobile terminal configures the control program corresponding to the combined
function module. The configuration for the control program may be obtained by
downloading from a particular server pre-configured to provide an integrated control
program through a network, by downloading from the server device corresponding to
the connection information (e.g. wireless internet URL, WINC (wireless internet
numbers for contents), etc.) received from the corresponding function module, or if it
is pre-stored in the combined function module, by receiving it directly from the
function module. In addition, when the mobile terminal downloads an integrated
control program from the servers described above to selectively configure the control
program corresponding to the combined function module, it may first search for the
corresponding control program from the integrated control program. The following de-
scriptions, however, will be based on the assumption that only one server (hereinafter
referred to as control program providing server ) provides the control program.

If the result of the determination in step 420 indicates that the combined function
module is a new function module (i.e. the control program is not yet configured), the
mobile terminal connects to the control program providing server through a network
(e.g. CDMA network, WCDMA network, etc.) using the pre-stored connection in-
formation, and downloads the control program corresponding to the function module.
Here, the mobile terminal transmits function module-recognition information to the
control program providing server so that the control program providing server may
recognize the corresponding function module and provide the control program cor-
responding to it. The function module-recognition information may include one or
more of the module-recognition information received from the function module, an
identification code for identifying each function module, and function module in-
formation (e.g. at least one of a name, manufacturer, and product code, etc.) etc.

Therefore, the control program providing server may search the corresponding control
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program using the function module-recognition information received from the mobile
terminal, and may provide the searched control program to the mobile terminal. Here,
the mobile terminal may pre-store the function module-recognition information such as
the identification code and the function module information etc. in correspondence
with the module-recognition information, or may receive the identification code and
the function module information, etc., from the combined function module.

Of course, it is apparent that the mobile terminal may display via the displayer the
list of control programs searched by the control program providing server connected
through a network, and then download and install the control program selected by the
operation of a user via an input part. It is also apparent that the mobile terminal may
provide a user interface for this.

In step 440, the mobile terminal executes the control program installed after
downloading. The combined function module is controlled by the mobile terminal in
step 440, and the user may utilize the combined function module using the mobile
terminal.

Here, even though the control program according to the combined function module
may be pre-configured, the mobile terminal may determine whether or not the version
of the corresponding control program is the latest version, and if it is not the newest,
may upgrade the stored control program to the latest version by connecting to the
control program providing server. For example, by connecting to the control program
providing server and providing the function module-recognition information of the
combined function module, the mobile terminal may receive information on the latest
version of the control program according to the corresponding function module for

comparison with the currently configured control program.

While the above description has pointed out novel features of the invention as
applied to various embodiments, the skilled person will understand that various
omissions, substitutions, and changes in the form and details of the device or process
illustrated may be made without departing from the scope of the invention. Therefore,
the scope of the invention is defined by the appended claims rather than by the
foregoing description. All variations coming within the meaning and range of
equivalency of the claims are embraced within their scope.

Industrial Applicability

According to the present invention as described above, the present invention can
provide a mobile terminal which allows a function module to be selectively combined
and detached with a function module for each function such as camera and MP3 player

functions, etc., and a method for controlling the function module.



12

WO 2007/052896 PCT/KR2006/003669

[81]

[82]

[83]
[84]

[85]

In addition, the present invention can provide a mobile terminal and a method for
determining the type of combined function module, and executing a control program in
correspondence with the determination result.

In addition, the present invention can provide a mobile terminal combinable with
various types of function module with which a control program corresponding to a new
function module may be downloaded from a particular server for automatic con-

figuration.

Although a few embodiments of the present general inventive concept have been
shown and described, it will be appreciated by those skilled in the art that changes may
be made in these embodiments without departing from the principles and spirit of the
general inventive concept, the scope of which is defined in the appended claims and

their equivalents.
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Claims
[1] A mobile terminal combinable with various types of function module
comprising:

one or more module connector; and
a main body for determining the type of one or more function module combined
with the module connector and controlling the combined function module.

[2] The mobile terminal of claim 1, wherein the function module is at least one of a
display module, a camera module, a laser pointer module, a remote control
module, an external memory module, an MP3 module, and a Bluetooth module.

[3] The mobile terminal of claim 1, wherein the module connector comprises a
module recognition part, wherein the main body recognizes the type of the
function module using module-recognition information inputted through the
module recognition part.

[4] The mobile terminal of claim 3, wherein the module connector further comprises
an address part, a data part, a control part, and a power-ground part.

[5] A function module comprising:

a main body; and

a connector combining with a module connector of a mobile terminal, and having
a module-recognition information transmitter for providing to the mobile
terminal module-recognition information corresponding to the main body.

[6] A mobile terminal combinable with various types of function module
comprising:
one or more module connector;

a main body for determining the type of one or more function module combined
with the module connector and controlling the combined function module; and
a memory for storing control programs corresponding to each function module,
wherein the main body receives a corresponding control program from a pre-
determined server through a network or from the combined function module
through the module connector, if the control program for the function module
combined through the module connector is not stored in the memory.

[7] The mobile terminal of claim 6, wherein connection information for connecting
with the server is pre-stored in the memory or is received from the combined
function module.

[8] The mobile terminal of claim 6, wherein the main body determines whether or
not the version of the control program corresponding to the function module is
the latest version when the control program for the function module is pre-stored

in the memory or received from the function module, and upgrades the control
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[9]

[10]

[11]

[12]

[13]

[14]

program to the latest version via the server in correspondence with the result.
The mobile terminal of claim 6, wherein the main body transmits function
module-recognition information by which the server can recognize the function
module.

The mobile terminal of claim 6, wherein the module connector comprises a
module recognition part, wherein the main body recognizes the type of the
function module using module-recognition information inputted through the
module recognition part.

A method for controlling a function module combined with a mobile terminal,
the method comprising:

receiving module-recognition information from the function module combined
through a module connector;

determining whether or not a control program corresponding to the module-
recognition information is pre-configured; and

configuring the control program after receiving the control program from a pre-
determined server through a network or from the function module combined
through the module connector, and executing the control program if the control
program is not configured.

The method of claim 11, wherein connection information for connecting with the
server is pre-stored or is received form the function module.

The method of claim 11 further comprising:

determining whether or not the version of the control program corresponding to
the function module is the latest version when the control program for the
function module is pre-stored or is received from the function module;
upgrading the control program to the latest version via the server in corre-
spondence with the result; and

executing the control program of the latest version.

A mobile terminal-readable recording medium storing a program to cause the
mobile terminal to execute a method of controlling a combined function module,
the program comprising the procedures of:

receiving module-recognition information from the function module combined
through a module connector;

determining whether or not a control program corresponding to the module-
recognition information is pre-configured; and

configuring the control program after receiving the control program from a pre-
determined server through a network or from the function module combined
through the module connector, and executing the control program if the control

program is not configured.
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[15] The mobile terminal-readable recording medium of claim 14, wherein
connection information for connecting with the server is pre-stored or is received
form the function module.

[16] The mobile terminal-readable recording medium of claim 16 further comprising:
determining whether or not the version of the control program corresponding to
the function module is the latest version when the control program for the
function module is pre-stored or is received from the function module;
upgrading the control program to the latest version via the server in corre-
spondence with the result; and

executing the control program of the latest version.
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