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PORTABLE INFORMATION TERMINAL

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2008-0009680, filed on Jan. 30, 2008, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein in its entirety by reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present invention relates generally to a portable

electronic device. More particularly the present invention
relates to a portable information terminal with two panels that
are each hingably coupled with a connecting unit for moving
the panels between first and second folded states. Buttons on
the connecting unit are exposed in either of the folded states
so the terminal may be operated even when the panels in a
folded state.

[0004] 2. Description of the Related Art

[0005] Portable information terminals such as, for example
cellular phones, portable multimedia players (PMPs), per-
sonal digital terminals (PDAs), notebook computers, tablet
personal computers (PCs), and the like are designed to be able
to perform various functions in an all-in-one type module,
and are designed in various forms in order to maximize con-
venience of carrying and operating the terminals.

[0006] The portable information terminals have various
functions such as a music reproducing function (e.g., an mp3
(ile playback function), a movie reproducing [unction, a TV
viewing function using terrestrial digital multimedia broad-
casting (DMB) or satellite DMB, a digital camera function,
an internet browser function, an e-commerce function, a file
working function, an electronic organizer function for man-
aging personal and business contact information, and the like.
[0007] Itishighly preferred for portable information termi-
nals to be small and thin for convenience of carrying. Fur-
thermore, it is preferred that such portable information termi-
nals provide a convenient user interface so as to enable the
proper use of the above functions in a single portable infor-
mation terminal.

[0008] The portable information terminal is configured
with a display apparatus such as a liquid crystal display
(LCD) so as to output images or text. There are various
methods of installing the display apparatus in the portable
information terminal, and generally, a hinge coupling is used
to maximize the display area. For example, with portable
information terminals embodied as flip-type phones and lap-
top computers the hinge coupling may rotatably couple a first
panel having a display apparatus with a second panel having
an operating unit such as a keyboard, keypad, etc. However,
the hinge coupling of a conventional portable information
terminal has a problem in that a rotation angle of the display
apparatus is limited. That is, the display apparatus may only
hingably rotate or pivot about an angle of approximately 180
degrees (or less) relative to the second panel.

[0009] Also, if the portable information terminal is oper-
ated in a folded state so as not to externally expose the display
apparatus, buttons disposed on a lateral surface of the display
apparatus (or the second panel) are not externally exposed,
and thus, are inaccessible which makes it difficult to operate
the portable information terminal.
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[0010] When a music file or a movie file is reproduced
using the portable information terminal or when photograph-
ing is performed using a camera, sometimes it is convenient to
vertically stand and support the portable information terminal
on a flat surface, such as on a desk, by operating the portable
information terminal in a folded state. However, in order to
stand the conventional portable information terminal in a
folded state, a separate stand or rest (e.g., a tripod, docking
station, etc.) is required.

[0011] When a function for displaying files such as a web
page including images and text is used in the portable infor-
mation terminal, both the images and the text are displayed on
one small screen in the case of a portable information terminal
having a small display apparatus, and therefore a user may
have difficulty viewing a file on the screen.

[0012] When a user performs a self-photographing func-
tion in which the user photographs him or herself by using a
camera, it is desirable for the user to be able to view him or
herself by using a display apparatus. Conventional portable
cameras have been manufactured using various methods of
installing a display apparatus, which is rotatable, in the body
of'the cameras, in order to embody the above function. How-
ever, it is difficult and complex to design the portable infor-
mation terminal having the above structure.

SUMMARY

[0013] According to an aspect of the present invention,
there is provided a portable information terminal including a
first panel, a second panel and a connecting unit having a
button unit. The first and second panels are rotatably con-
nected (o the connecting unit for movement between [irst and
second folded orientations or states.

[0014] The first panel may include a first flat board unit
having a firstaccommodating unit that is formed by removing
a part of an edge of the first flat board unit, and a first hinge
unit that is formed on a lateral surface of the first accommo-
dating unit. The connecting unit may include a button unit on
one or more surfaces thereof, and a portion of the connecting
unit that is accommodated in the first accommodating unit is
configured to be rotatably connected to the first hinge unit.
The second panel may include a second flat board unit having
a second accommodating unit that is formed by removing a
part of an edge of the second flat board unit so as to accom-
modate another portion of the connecting unit, and a second
hinge unit that is formed on a lateral surface of the second
accommodating unit so as to be rotatably connected to
another side of the connecting unit.

[0015] The first and second panels may be rotatable with
respect to the connecting unit such that the first and second
panels move between first and second (folded) positions. In
the first position, a first surface of the first flat board unit and
a first surface of the second flat board unit face each other. In
the second position, second surfaces of the first and second
flat board units (i.e., the second surfaces being opposite the
first surfaces) face each other.

[0016] An embodiment of the connecting unit is a hexahe-
dron having parallel end surfaces and a quadrangle-shaped
cross section. The connecting unit may include: a first face
which is configured to contact an object surface when the first
and second panels are in the first position so that the portable
information terminal can stand on the object surface; and a
second face which is an opposite surface to the first surface
and which is configured to contact the object surface when the
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first and second panels are in the second position so that the
portable information terminal can stand on the object surface.
[0017] The second face may make an acute angle with
respect to the first face and vice versa.

[0018] The portable information terminal may include a
first button unit on the second face of the connecting unit
which may be used to input text.

[0019] When the first and second panels are in the first
position, the first hinge unit may extend downward from a
first surface of the first flat board unit, and the second hinge
unit may extend downward from a first surface of the second
flat board unit, so that the firsthinge unit and the second hinge
unit face with each other.

[0020] When the first and second panels rotate with respect
to the connecting unit so that the second surfaces of the first
and second flat board units contact the object surface, the
second surface of the first hinge unit, the second surface of the
second hinge unit, and the second face of the connecting unit
may be coplanar.

[0021] The connecting unit may include a second button
unit on a third face that is configured to be exposed to the
outside through the second accommodating unit when the
first and second panels are in the first position or in the second
position.

[0022] The portable information terminal may further
include one or more of the following: a digital camera on the
first surface of the first flat board unit; a first display unit on
the second surface of the second flat board unit; and an audio
output unit for outputting an audio signal.

[0023] The portable information terminal may include a
sensor unit which detects whether the first and second panels
are in the first position or in the second position, and the
second button unit includes camera operating buttons used to
operate the digital camera and multimedia operating buttons
used to operate a multimedia player, so that when the first and
second panels are in the first position, the first button unit may
activate the camera operating buttons, and when the first and
second panels are in the second position, the first button unit
may activate the multimedia operating buttons.

[0024] The portable information terminal may further
include a second display unit on the first surface of the first flat
board unit, wherein the first display unit may display a web
page, and the second display unit may display text informa-
tion of the web page.

[0025] The portable information terminal may further
include a second display unit on the first surface of the first flat
board unit, and when a photographing mode of the camera is
a self-photographing mode, images obtained by the camera
may be displayed on the second display unit.

[0026] The connecting unit may further include a third
button unit on a fourth face exposed to the outside through the
first accommodating unit, when the first and second panels
are in the first position or in the second position.

[0027] The portable information terminal may further
include a first display unit and a receiving unit which are on
the first surface of the first flat board unit, a key pad unit and
a sending unit which are on the first surface of the second flat
board unit, and a camera and a second display unit which are
on the other surface of the first flat board unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] FIG. 1 is a partially exploded perspective view of a
portable information terminal according to an embodiment of
the present invention;
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[0029] FIG. 2 is a block diagram illustrating an example
configuration of components of the portable information ter-
minal of FIG. 1;

[0030] FIG. 3 is a perspective view of the portable infor-
mation terminal of FIG. 1 oriented in a first position;

[0031] FIG. 4 is a side view of the portable information
terminal of FIG. 3;

[0032] FIG. 5 is a perspective view of the portable infor-
mation terminal of FIG. 1 oriented in a second position;
[0033] FIG. 6 is a perspective view of the opposite side of
the portable information terminal of FIG. 5;

[0034] FIG. 7 is a side view of the portable information
terminal of FIG. 6;

[0035] FIG. 81s a view of the portable information terminal
of FIG. 1 oriented in an operating state;

[0036] FIG. 9is a flowchart of an example method of con-
trolling the portable information terminal of FIG. 1;

[0037] FIG. 10 is a perspective view of a portable informa-
tion terminal according to another embodiment of the present
invention; and

[0038] FIG. 11 is a perspective view of the portable infor-
mation terminal of FIG. 10 oriented in a first position.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0039] Now, exemplary embodiments according to the
present invention will be described in detail with reference to
the accompanying drawings.

[0040] FIG. 1is a partially exploded perspective view of a
portable information terminal according to an embodiment of
the present invention.

[0041] Referring to FIG. 1, the portable information termi-
nal according to an embodiment of the present invention
includes a first panel 10, a second panel 20, and a connecting
unit 30 connecting the first panel 10 and the second panel 20.
The first panel 10 and the second panel 20 are rotatably/
hingably connected to the connecting unit 30, respectively.
An angle defined between the first panel 10 and the second
panel 20 varies according to movement of one or both of the
panels 10, 20 with respect to the connecting unit 30 so that the
portable information terminal may be operated in various
orientations or configurations.

[0042] The first panel 10 includes a first flat board unit 11
and a first hinge unit 12. The second panel 20 includes a
second flat board unit 21 and a second hinge unit 22. The first
flat board unit 11 and the second flat board unit 21 are main
parts of the portable information terminal and include various
clectronic components. The first flat board unit 11 includes an
inner edge 13 which, along with the projections that consti-
tute the first hinge unit 12, define a first accommodating unit.
That is, the connecting unit 30 is configured to be accommo-
dated in the first accommodating unit between the projections
defining the first hinge unit 12. The first accommodating unit
and the first hinge unit 12 may be formed by removing a
middle part of an inner side portion of the first flat board unit
11 so that the first hinge unit 12 comprises two spaced-apart
projections that extend inwardly (i.e., toward the connecting
unit 30) from the inner edge 13. The second flat board unit 21
includes an inner edge 23 which, along with the projections
that constitute the second hinge unit 22, define a second
accommodating unit. That is, the connecting unit 30 is con-
figured to be accommodated in the second accommodating
unit between the projections defining the second hinge unit
22. Similar to the first accommodating unit and first hinge unit
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12, the second accommodating unit and the second hinge unit
22 may be formed by removing a middle part of an inner side
portion of the second flat board unit 12 so that the second
hinge unit 22 comprises two spaced-apart projections that
extend inwardly (i.e., toward the connecting unit 30) from the
inner edge 23.

[0043] The connecting unit 30 extends in a lengthwise
direction of the first panel 10 and the second panel 20. A
portion of the connecting unit 30 is accommodated in the first
accommodating unit along first edge 13 of first flat board unit
11, and the other portion of the connecting unit 30 is accom-
modated in the second accommodating unit along second
edge 23 of the second flat board unit 21. A portion of the
connecting unit 30 is rotatably connected to the first hinge
unit 12, and the other portion of the connecting unit 30 is
rotatably connected to the second hinge unit 22. The connect-
ing unit 30 includes a first and second set of pivot bosses that
extend outwardly from parallel end surfaces. The first set of
pivot bosses are configured for insertion into pivot holes
defined in the first hinge unit 12, and the second set of pivot
bosses are configured for insertion into pivot holes defined in
the second hinge unit 22. The first set of pivot bosses define a
first pivot axis “A” that extends through the pivot bosses of the
first set, and the second set of pivot bosses define a second
pivot axis “B” that extends through the pivot bosses of the
second set. The pivot axis “A” is spaced apart from and
parallel to the pivot axis “B” as shown in FIG. 1. The first flat
board unit 11 is configured to rotate or pivot about pivot axis
“A” while the second flat board unit 21 is configured to rotate
or pivot about pivot axis “B.”

[0044] A digital camera 40 is configured on a first generally
planar surface 11a of the first flat board unit 11. The digital
camera 40 as shown includes a lens 41 and a flash 42.

[0045] A first display unit 51 is configured on a first gener-
ally planar surface 21a of the second flat board unit 21, and a
second display unit 52 is configured on the first generally
planar surface 11a of the first flat board unit 11. The first
display unit 51 may be a display apparatus such as a color
liquid crystal display (L.CD) apparatus and the like for dis-
playing web pages, text, or images.

[0046] The second display unit 52 may cooperate with the
camera 40 for facilitating a preview function in which images
are displayed before the images are captured by the digital
camera 40, particularly when auser uses a self-photographing
function in which the user photographs him or herself by
using the digital camera 40. Also, the second display unit 52
may perform a function for displaying only text displayed on
the first display unit 51, when the first display unit 51 displays
files including images and text, such as in the case of a web
page. Thus, a black-and-white LCD may be used as the sec-
ond display unit 52. However, the present invention is not
limited to the illustrated configuration of display apparatuses
(i.e., the first display unit 51 and the second display unit 52).
Furthermore, the display apparatuses are not limited to LCD
apparatuses, and an organic light-emitting diode (OLED) can
also be used as the first display unit 51 and the second display
unit 52.

[0047] The portable information terminal may further
include an audio output unit which outputs audio signals. The
audio output unit may be connected to the first panel 10, the
second panel 20, or the connecting unit 30, and may be
embodied in various ways, such as by using a speaker or an
audio output terminal (e.g., a headphone or speaker jack). In

Jul. 30, 2009

FIG. 1, aspeaker 61 which is on a lateral surface ofthe second
panel 20 is illustrated as the audio output unit.

[0048] The connecting unit 30 is parallelepiped-shaped.
More particularly, the connecting unit 30 is hexahedral, spe-
cifically a frusto-triangular prism with a quadrangle-shaped
cross section. The connecting unit 30 includes a button uniton
atleast one surface (i.e., not the two parallel end surfaces from
which the pivot bosses extend) of the connecting unit 30. A
user can operate electronic apparatuses of the first panel 10 or
the second panel 20, such as the first and second display units
51 and 52 or the digital camera 40, by using the button unit
(i.e., pressing a button or buttons thereof). Accordingly, the
first panel 10, the second panel 20, and the connecting unit 30
may be electrically connected to one another through the first
hinge unit 12 and the second hinge unit 22. The first hinge unit
12 and the second hinge unit 22 may include a flexible cable
or electric terminals (e.g., slip rings) which can electrically
connect the first panel 10, the second panel 20, and the con-
necting unit 30 to one another.

[0049] Since the connecting unit 30 has a quadrangle-
shaped cross section (when cut by a plane cross to pivot axes
A and/or B), the connecting unit 30 has four faces (except for
the two lateral/end faces that are rotatably coupled to the first
hinge unit 12 and the second hinge unit 22) on which the
button unit(s) may be configured. FIG. 1 illustrates a first face
31, a second face 32 which is an opposite surface of the first
face 31, and a third face 33. A fourth face 34 (not shown in
FIG. 1, but shown in FIGS. 4, 5 and 7) is an opposite surface
of' the third face 33. As can be appreciated from FIGS. 1 and
8, the third face 33 is generally configured to have a substan-
tially similar surface area as edge 23, and the fourth face 34 is
generally configured to have a substantially similar surface
area as edge 13. As can be further appreciated from FIG. 4,
faces 31 and 32 may have substantially similar surface areas
such that the quadrangle cross sectional shape of the connec-
tion unit 30 is a frusto-isosceles triangle. In FIG. 1, a first
button unit 32a on the second face 32 and a second button unit
33a on the third face 33 are illustrated as examples of the
button unit. However the connection unit 30 may be config-
ured differently, for example with fewer or additional button
units, or with the button units configured on different faces
(e.g., vice versa or with the first button unit 32a on the first
face 31, a second button unit 33a on the second face 32, a third
button unit 34a on the third face 33, and a fourth button unit
31a onthe fourth face 34). Indeed, the connection unit 30 may
be configured with various button unit or units.

[0050] The portable information terminal may include a
sensor unit 71 for detecting positions of the first pancl 10 and
the second panel 20. The sensor unit includes two first sensor
units 71a as shown, however fewer or additional first sensor
unit 71a may be provided. As shown in FIG. 1, one of the first
sensor units 71a is configured on a first surface 11a of the first
flat board unit 11, whereas the other one of the first sensor
units 71a is configured on a first surface 21a of the second flat
board unit 21 such that the two first sensor units 71a generally
overlap when the portable information terminal is folded
closed with the first surfaces 11a and 21a facing each other.
Accordingly, the sensor unit 71 can detect whether the first
surface 11a of the first flat board unit 11 and the first surface
21a of the second flat board unit 21 face each other or not.
Although not shown, portable information terminal may fur-
ther include a second sensor unit 716 (FIGS. 2 and 3) that is
configured on the second surfaces of the first and second flat
board units 11, 21 that are opposite to the first surfaces 11a
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and 21a. The second sensor unit can detect whether the sec-
ond surface of the first flat board unit 11 and the second
surface of the second flat board unit 21 face each other or not.
That is, the second sensor unit may facilitate determination of
instances when the portable information terminal is in a sec-
ond folded closed state or orientation with the first surfaces
11a and 214 facing outwardly and opposite to each other. First
and second sensor units may be various sensors known in the
art such as proximity sensors (e.g., infrared or optical sen-
sors), magnetic sensors (e.g., reed switches), and the like.
[0051] FIG. 2 is a block diagram of an example configura-
tion of the portable information terminal of FIG. 1.

[0052] The portable information terminal may include a
controlling unit 70 for controlling various electronic appara-
tuses by sending and receiving electric controlling signals.
The controlling unit 70 may be embodied as a semiconductor
chip (not shown) including controlling software, or a circuit
board including the semiconductor chip. The controlling unit
70 may be installed inside one or more of the first panel 10, the
second panel 20, and the connecting unit 30, and the place
where the controlling unit 70 is installed may vary.

[0053] The controlling unit 70 is electrically connected to a
first button unit 32a and a second button unit 33a, so that the
controlling unit 70 receives signals by a user manipulating the
buttons. As shown, the second button unit 33a includes a
camera operating button 336 and a multimedia operating
button 33¢ so that the user can operate a camera or multimedia
player by using the second button unit 33a.

[0054] Also, the controllingunit 70 is connected to a sensor
unit 71 so as to receive signals from the first sensor unit 71a
and a second sensor unit 715. The controlling unit 70 detects
positions of the [irst panel 10 and the second panel 20 through
the sensor unit 71 so as to control (e.g., enable or disable) the
first button unit 324, the second button unit 33a, the digital
camera 40, the first and second display units 51 and 52, and
the like.

[0055] The controlling unit 70 is connected to an audio
output unit 60 so as to control audio (sound) output. The
controlling unit 70 may also control the first and second
display units 51 and 52 for displaying images or text.

[0056] FIG. 3 is a perspective view of a first position of the
portable information terminal of FIG. 1. FIG. 4 is a side view
of the portable information terminal of FIG. 3. FIG. 5 is a
perspective view of a second position of the portable infor-
mation terminal of FIG. 1. FIG. 6 is a perspective view of the
opposite side of the portable information terminal of FIG. 5.
FIG. 7 is a side view of the portable information terminal of
FIG. 6.

[0057] In FIGS. 3 and 4, the first panel 10 and the second
panel 20 are in a first position where the first surface 11a of a
first flat board unit 11 and the first surface 21a of a second flat
board unit 21 face each other. FIGS. 5 through 7 illustrate a
second position where the second surface of the first flat board
unit 11 and the second surface of the second flat board unit 21
face each other. Accordingly, the first panel 10 and the second
panel 20 can rotate with respect to a connecting unit 30.
[0058] When the first panel 10 and the second panel 20 are
in the first position as illustrated in FIGS. 3 and 4, a first face
31 of the connecting unit 30 is in contact with an object
surface (e.g., a table, etc.), so that the portable information
terminal can be supported on the object. In the current
embodiment, when the portable information terminal is in the
first position, the portable information terminal is designed to
function as a multimedia player which replays multimedia
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such as music files or movie files. To replay movie files, a
display apparatus (not shown) may be on the second surface
215 (FIG. 3) of the second panel 20 or the second surface 115
of the first panel 10 that is opposite to the first surface 11a.
[0059] When the first panel 10 and the second panel 20 are
in the first position, the third face 33 of the connecting unit 30
is exposed to the outside through the second accommodating
unit (i.e., the space between the spaced-apart projections
defining the second hinge unit 22). Accordingly, the user can
operate a second button unit 33« of the portable information
terminal in the first position. Furthermore, as shown in FIG. 4,
the fourth face 34 of the connecting unit 30 is exposed to the
outside through the first accommodating unit (i.e., the space
between the spaced-apart projections defining the first hinge
unit 12).

[0060] As illustrated in FIG. 1, the portable information
terminal includes a first sensor unit 71la which detects
whether the first panel 10 and the second panel 20 are in the
first position or not. If the controlling unit 70 senses that the
portable information terminal is in the first position by using
the first sensor unit 71a, the controlling unit 70 can activate a
multimedia operating button 33c¢ of the second button unit
33a.

[0061] The second button unit 33a includes a plurality of
push-type buttons (e.g., microswitches, snap domes, etc.)
which may include a light-emitting diode (LED). As shown in
FIG. 2, some of the buttons of button unit 33¢ may have a
function of the camera operating button 336 and some may
have a function of the multimedia operating button 33c.
Accordingly, the second button unit 33a receives signals from
the controlling unit 70 (relative to the sensor unit 71) so as to
activate the camera operating button 335 or the multimedia
operating button 33c¢. The structure of the second button unit
33a is not limited to the above structure, and may be embod-
ied by using different components such as a touch screen-type
liquid crystal display.

[0062] As illustrated in FIGS. 5 through 7, when the first
panel 10 and the second panel 20 are in the second position,
the second surface 32 of the connecting unit 30 is in contact
with the object surface, so that the portable information ter-
minal can be supported on the object. In the current embodi-
ment, when the portable information terminal is in the second
position, the portable information terminal is designed to
function as a digital camera.

[0063] When the first panel 10 and the second panel 20 are
in the first position or in the second position, the second
surface 32 may make an acute angle with the first surface 31
(see angle a of FIG. 4) so as to change the angle that is formed
when the portable information terminal is stood on the object
surface. Accordingly, since the angle of alens 41 ofthe digital
camera 40 is maintained at a predetermined angle with
respect to the object surface, an angle of the digital camera
that is appropriate for photographing can be obtained.
[0064] A surface of the first hinge unit 12, extending from
the first surface 11a of the first flat board unit 11, is inclined
downward as shown in FIG. 1 in an inner direction (i.e.,
toward the connecting unit 30) relative to the first surface 11a
of the first flat board unit 11. A surface of the second hinge
unit 22, extending from the first surface 21a of the second flat
board unit 21, is inclined upward in an inner direction (i.e.,
toward the connecting unit 30) relative to the first surface 21a
of the second flat board unit 21. Since the surface of the first
hinge unit 12 and the surface of the second hinge unit 22 are
inclined at the same angles, when the first panel 10 and the
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second panel 20 are in the first position, the first hinge unit 12
and the second hinge unit 22 face each other as is best shown
in FIG. 4.

[0065] Therefore, when the portable information terminal
is in the first position or in the second position, the third face
33 of the connecting unit 30, exposed to the outside through
the second accommodating unit 23, does not protrude too
much. Accordingly, the portable information terminal looks
good in either the first position or the second position, and can
also be in an appropriate position so that a user can easily
operate the buttons.

[0066] Also, since the third face 33 of the connecting unit
30 is exposed to the outside through the second accommo-
dating unit when the first panel 10 and the second panel 20 are
in the second position, the user can operate the second button
unit 33a of the portable information terminal in the second
position.

[0067] The portable information terminal may include a
second sensor unit 715 which detects whether the first panel
10 and the second panel 20 are in the second position or not
(see FIG. 3). If the controlling unit 70 senses that the portable
information terminal is in the second position by using the
second sensor unit 715, the controlling unit 70 can activate the
camera operating button 335 of the second button unit 33a.
[0068] When the user performs a self-photographing func-
tion in which the user photographs him or herself by using the
digital camera 40, it is desirable for the user to be able to
preview him or herself. Thus, the second display unit 52
configured on a surface 11a of the first flat board unit 11 can
display live/preview and/or captured images obtained by the
digital camera 40.

[0069] The connecting unit 30 may further include a third
button unit 34a (FIG. 5) on a fourth face 34 exposed to the
outside through the first accommodating unit of the first panel
10. The third button unit 34a may include camera operating
buttons for operating the digital camera 40. Accordingly,
when the user uses the self-photographing function, the user
can preview him or herself as shown on the second display
unit 52 and take a photograph by operating the third button
unit 34a.

[0070] FIG. 8 is an operating state (i.e., unfolded) view of
the portable information terminal of FIG. 1.

[0071] Referring to FIG. 8, the first panel 10 and the second
panel 20 rotate with respect to the connecting unit 30, and
thus when the second surface 115 of the first flat board unit 11
opposite the first surface 11a and the second surface 215 of
the second flat board unit 21 contact the object surface, a
surface of the first hinge unit 12, a surface of the second hinge
unit 22, and the second face 32 of the connecting unit 30 are
coplanar. Accordingly, an angle between the second face 32
of the connecting unit 30 and the first face 31, an angle
between the surface of the first hinge unit 12 and the first
surface 11a of the first flat board unit 11, and an angle
between the surface of the second hinge unit 22 and the first
surface 215 of second flat board unit 21 are set-up substan-
tially the same. Also, the height of the second surface 32 of the
connecting unit 30 and a connecting position between the first
hinge unit 12 and the second hinge unit 22 with respect to the
connecting unit 30 can be designed so that the second face 32
and the first surfaces of the first and second hinge units 12 and
22 are coplanar.

[0072] Therefore, when the first panel 10 and the second
panel 20 are completely unfolded, the second face 32 of the
connecting unit 30 does not protrude, and a surface of the first
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hinge unit 12 and a surface of the second hinge unit 22 are
disposed so as to be on the same plane, and thus, the portable
information terminal looks good and a user can easily operate
a first button unit 32a.

[0073] In FIG. 8, the portable information terminal can
display information through first and second display units 51
and 52. For example, when a file including images and text
information, such as a web page, is displayed, the first display
unit 51 may display the original web page including the
images, and the second display unit 52 may display the text of
the web page being displayed on the first display unit 51.
Accordingly, the user does not need to do unnecessary work,
for example, expansion of the web page, in order to view the
text information contents while searching the web page, and
thus can view the contents in the second display unit 52.
Therefore, despite the small size of the portable information
terminal, the portable information terminal can effectively
provide necessary information to the user by employing the
first and second display units 51 and 52 in combination.

[0074] FIG. 9 is a flowchart of a method of controlling the
portable information terminal of FIG. 1.

[0075] The controlling unit 70 (FIG. 2) of the portable
information terminal determines, relative to the sensor unit
71, whether the first panel and the second panel are in a first
position or in a second position, and activates a multimedia
operating button or a camera operating button of a second
button unit according to the determination result.

[0076] In step S110 the portable information terminal
judges whether the first and second panels are in the first
position according to the detection result of the sensor unit,
particularly the first sensor unit. If the portable information
terminal judges in step S110 that the first and second panels
are in the first position, the portable information terminal
activates the multimedia operating button in step S120. If in
step S110 the portable information terminal judges that the
first and second panels are not in the first position, the por-
table information terminal then in step S130 judges whether
the first and second panels are in a second position. If the
portable information terminal in step S130 judges that the
first and second panels are in the second position, the infor-
mation terminal activates the camera operating button in step
5140.

[0077] When the positions of the first and second panels are
in a state in which a digital camera can be used, it is judged in
step S150 whether the portable information terminal is set or
otherwise being used in a self-photographing mode. The self-
photographing mode in which a user photographs him or
herself can be set by allowing the user to operate the portable
information terminal in order to select the mode, or by allow-
ing a controlling unit to automatically select the mode when
the first and second panels are in the second position.

[0078] When the self-photographing mode is selected, the
portable information terminal displays images on a second
display unit before a photograph is taken, so that the second
display unit can perform a preview function (S160). The user
can perform the self-photographing function while viewing
him or herself displayed on the second display unit.

[0079] When the self-photographing mode is not selected,
the portable information terminal in step S170 displays
images on a first display unit before a photograph is taken, so
that the first display unit can perform a preview function.
[0080] FIG. 10 is a perspective view of a portable informa-
tion terminal according to another embodiment of the present
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invention. FIG. 11 is a perspective view of a first position of
the portable information terminal of FIG. 10.

[0081] The portable information terminal according to the
embodiment of FIGS. 10 and 11 is embodied by a cellular
phone apparatus. The portable information terminal includes
a first panel 110, a second panel 120, and a connecting unit
130 connecting the first panel 110 and the second panel 120.
The first panel 110 and the second panel 120 are rotatably
connected to the connecting unit 130, respectively.

[0082] Thefirst panel 110 includes a first flat board unit 111
and a first hinge unit 112. The second panel 120 includes a
second flat board unit 121 and a second hinge unit 122. The
first flat board unit 111 and the second flat board unit 121
include various electronic apparatuses. The first hinge unit
112 is defined by two spaced-apart projections formed to
extend from a lateral surface 113 of the first flat board unit
111. A first accommodating unit is defined by the space
between the projections constituting the first hinge unit 112.
The second hinge unit 122 is defined by two spaced-apart
projections formed to extend from a lateral surface 123 of the
second flat board unit 121. A second accommodating unit is
defined by the space between the projections constituting the
second hinge unit 122.

[0083] A portion of the connecting unit 130 is accommo-
dated in the first accommodating unit of the first panel 110
and is rotatably connected to the first hinge unit 112, and the
other portion of the connecting unit 130 is accommodated in
the second accommodating unit of the second panel 120 and
is rotatably connected to the second hinge unit 122.

[0084] To embody the cellular phone function, a first dis-
play unit 151 and a speaker 161 are configured on a first
surface 111a of the first flat board unit 111, and a key pad unit
163 and a microphone 162 are configured on a first surface
1214 of the second flat board unit 121. A user can listen to a
voice through the speaker 161 and can send his or her voice
through the microphone 162. Also, the user can view infor-
mation displayed on the first display unit 151 by operating the
key pad unit 163. Referring to FIG. 11, a digital camera 140
and a second display unit 152 can be configured on the second
surface 11156 of the first flat board unit 111 that is opposite to
the first surface 111a.

[0085] When the first panel 110 and the second panel 120
are unfolded with respect to the connecting unit 130 as illus-
trated in FIG. 10, the user can use the portable information
terminal as a cellular phone. When in the unfolded orientation
or state, a second face 132 of the connecting unit 130 is
exposed to the outside. A first button unit 132¢ may be con-
figured on the second face 132 of the connecting unit 130 in
order to control various functions of the cellular phone.
[0086] In a conventional cellular phone, menu buttons
occupying much space are disposed on the second panel 120
where the microphone 161 and the key pad unit 163 are
configured, so that the design of the key pad unit 163 is
limited. However, in the embodiment illustrated in FIG. 10,
since the menu buttons are disposed on the second face 132 of
the connecting unit 130, the degree of freedom of the design
can be increased in conjunction with the disposition of the key
pad unit 163.

[0087] When the portable information terminal is posi-
tioned as illustrated in FIG. 10, the portable information
terminal can function as a camera in addition to the cellular
phone function. Images captured by the digital camera 140
may be displayed on the first display unit 151. Furthermore,
the user may operate the camera function by using the key pad
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unit 163 and/or the buttons disposed on the second face 132 of
the connecting unit 130. Accordingly, one or more camera
operating buttons (e.g., a shutter release button, a flash button,
a zoom/telephoto button, etc.) may be configured on the sec-
ond face 132 of the connecting unit 130.

[0088] Since the first panel 110 and the second panel 120
can rotate with respect to the connecting unit 130, the first
panel 110 and the second panel 120 can be oriented in a first
position in which the first surface 111a of the first panel 110
and the first surface 121a of the second panel 120 face each
other. When the first and second panels 110 and 120 are in the
first position as illustrated in FIG. 11, a first face 131 of the
connecting unit 130 is in contact with an object surface so that
the portable information terminal can be supported on the
object. In the current embodiment, the portable information
terminal is designed so as to function as a digital camera when
the portable information terminal is in the first position. How-
ever, the portable information terminal may also function as a
speakerphone or as a multimedia player when oriented in the
first position.

[0089] When the first and second panels 110 and 120 are in
the first position, a third face 133 of the connecting unit 130 is
exposed to the outside through the second accommodating
unit. Also, the digital camera 140 and the second display unit
152 are exposed to the outside in the first position. Accord-
ingly, the user can operate a second button unit 133a of the
portable information terminal in the first position. The camera
operating button of the second button unit 1334 can be acti-
vated for using the digital camera 140 when the portable
information terminal is oriented in the first position.

[0090] When the portable information terminal is in the
first position, the second display unit 152 may display images
captured by the digital camera 140, so that the portable infor-
mation terminal may be used with a preview function, in
which a user views him or herself through the second display
unit 152, so that the user may be provided with a self-photo-
graphing function. Similar to the embodiment illustrated in
FIG. 6, an acute angle is defined between the first surface 131
and the second surface 132 of the connecting unit 130, and
angles of the first hinge unit 112 and the second hinge unit 122
is set by the angle between the first face 131 and the second
face 132, so that the portable information terminal is main-
tained at an appropriate angle and can be supported on the
bottom surface.

[0091] Furthermore, the portable information terminal can
be changed to a second position in which the second surface
1115 of the first flat board unit 111 and the second surface of
the second flat board unit 121 face each other. When the first
and second panels 110 and 120 are in the second position, the
second face 132 of the connecting unit 130 is in contact with
an object surface, so that the portable information terminal
can be supported on the object.

[0092] Inthe current embodiment, when the portable infor-
mation terminal is in the second position, the portable infor-
mation terminal may be designed so as to function as a mul-
timedia reproducing apparatus. That is, since the first display
unit 151 of the first flat board unit 111 is exposed to the
outside when the portable information terminal is in the sec-
ond position, the user can replay movie files through the first
display unit 151 or use an MPEG audio layer-3 (MP3) func-
tion to replay music files by operating a menu through the first
display unit 151 or the key pad unit 163.

[0093] When the first and second panels 110 and 120 are in
the second position, the third face 133 of the connecting unit
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130 is exposed to the outside through the second accommo-
dating unit. Accordingly, the user can operate the second
button unit 133a of the portable information terminal in the
second position. The second button unit 133a can activate the
camera operating button used to operate the digital camera
140.

[0094] If a two-way display apparatus such as a touch
screen is used as the first display unit 151, a tablet function, in
which memos or pictures can be freely inputted to the por-
table information terminal when in the first position, can be
realized.

[0095] According to a portable information terminal of the
present invention, a first panel and a second panel are rotat-
ably connected to a connecting unit, respectively, so that
panels including a display unit can freely rotate to various
angles, and accordingly, the portable information terminal is
easy 1o use.

[0096] Also, in the portable information terminal of the
present invention, a button unit is configured on one or more
surfaces of the connecting unit, and buttons are exposed to the
outside through an accommodating unit of a panel even when
the panels are operated in a folded state, and accordingly, the
buttons of the portable information terminal can be operated
in a folded state.

[0097] Also, in the portable information terminal of the
present invention, the portable information terminal can be
supported on a surface when a first panel and a second panel
face each other and are folded, without using a separate stand
or rest.

[0098] Also, in the portable information terminal of the
present invention, a first display unit and a second display unit
are connected to each other, so that the portable information
terminal displays information, and accordingly, a user can
easily view files including images and text.

[0099] Also, in the portable information terminal of the
present invention, a user can preview him or herself when
using a self-photographing function in which the user photo-
graphs him or herself by using a camera.

[0100] While the present invention has been particularly
shown and described with reference to example embodiments
thereof, it will be understood by one of ordinary skill in the art
that various changes in form and details may be made therein
without departing from the spirit and scope of the present
invention as defined by the following claims.

What is claimed is:

1. A portable information terminal comprising:

a first panel which comprises a first flat board unit having a
first accommodating unit that is formed by removing a
part of an edge of'the first flat board unit, and a firsthinge
unit that is formed on a lateral surface of the first accom-
modating unit;

a connecting unit comprising a button unit on one or more
surfaces thereof, a first portion of the connecting unit
configured to be accommodated in the first accommo-
dating unit so as to be rotatably connected to the first
hinge unit; and

a second panel which comprises a second flat board unit
having a second accommodating unit that is formed by
removing a part of an edge of the second flat board unit
so as to accommodate a second portion of the connecting
unit, and a second hinge unit that is formed on a lateral
surface of the second accommodating unit so as to be
rotatably connected to another side of the connecting
unit.
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2. The portable information terminal of claim 1, wherein
the first and second panels are rotatable with respect to the
connecting unit between a first position and a second position,
the first position being when first surfaces of the first and
second flat board units face each other, and the second posi-
tion being when second surfaces of the first and second flat
board units face each other, the first surfaces being opposite to
the second surfaces.

3. The portable information terminal of claim 2, wherein
the connecting unit has a quadrangle-shaped cross section,
the connecting unit comprising:

a first face which is configured to contact an object surface
when the first and second panels are in the first position
so that the portable information terminal can be sup-
ported on the object surface; and

a second face which is an opposite surface to the first face,
the second face configured to contact with the object
surface when the first and second panels are in the sec-
ond position so that the portable information terminal
can be supported on the object surface.

4. The portable information terminal of claim 3, wherein an
intersection of planes coplanar with the first and second faces
makes an acute angle.

5. The portable information terminal of claim 4, compris-
ing a first button unit on the second face, the first button unit
being configured for inputting text.

6. The portable information terminal of claim 4, wherein
the first hinge unit extends downward at a first angle relative
to the first surface of the first flat board unit, and the second
hinge unit extends upward at a second angle relative to the
first surface of the second flat board, the first and second
angles being complementary so that the first hinge unit and
the second hinge unit face each other when the first and
second panels are in the first position.

7. The portable information terminal of claim 6, wherein
surfaces of the first and second hinge units are coplanar with
the second surface of the connecting unit when second sur-
faces of the first and second flat board units contact an object
surface.

8. The portable information terminal of claim 3, wherein
the connecting unit comprises a second button unit on a third
face, the second button unit being exposed to the outside
through the second accommodating unit when the first and
second panels are in the first position or in the second posi-
tion.

9. The portable information terminal of claim 8, further
comprising:

a digital camera on the first surface of the first flat board

unit;

a first display unit on the first surface of the second flat
board unit; and

an audio output unit for outputting an audio signal.

10. The portable information terminal of claim 9, further
comprising a sensor unit for detecting whether the first and
second panels are in the first position or in the second posi-
tion,

and wherein the second button unit comprises camera oper-
ating buttons for operating the digital camera, and mul-
timedia operating buttons for operating a multimedia
player,

wherein the first button unit activates the camera operating
buttons when the first and second panels are in the first
position, and wherein the first button unit activates the
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multimedia operating buttons when the first and second
panels are in the second position.

11. The portable information terminal of claim 9, further
comprising a second display unit on the first surface of the
first flat board unit, wherein the first display unit displays a
web page, and the second display unit displays text informa-
tion of the web page being displayed in the first display.

12. The portable information terminal of claim 9, further
comprising a second display unit on the first surface of the
first flat board unit for displaying a preview image of a user of
the portable information terminal to facilitate self-photo-
graphing.

13. The portable information terminal of claim 3, wherein
the connecting unit comprises a third button unit on a fourth
face, the third button unit being exposed to the outside
through the first accommodating unit when the first and sec-
ond panels are in the first position or in the second position.

14. The portable information terminal of claim 8, further
comprising:

a first display unit and a speaker on the first surface of the

first flat board unit; and
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a key pad unit and a microphone on the first surface of the

second flat board unit.

15. The portable information terminal of claim 4, further
comprising a camera and a second display unit on the second
surface of the first flat board unit.

16. The portable information terminal of claim 1 wherein
the connecting unit has a frusto-triangular prism shape.

17. The portable information terminal of claim 16 wherein
the frusto-triangular prism shape has a frusto-isosceles trian-
gular cross section.

18. The portable information terminal of claim 1 wherein
the frusto-triangular prism shape has parallel end surfaces
proximate the first and second hinge units, the parallel end
surfaces including first and second sets of pivot bosses that
define respective first and second pivot axes, wherein the first
panel is hingably coupled with the connecting unit by the first
set of pivot bosses for rotation about the first pivot axis, and
wherein the second panel is hingably coupled with the con-
necting unit by the second set of pivot bosses for rotation
about the second pivot axis.
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