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(57) ABSTRACT 

The present invention discloses a mobile terminal including 
a first casing having a key input unit with a plurality of keys; 
a second casing having a display unit for displaying char 
acters and images; a connecting member having its one end 
hinge-connected to the first casing to overlap with the first 
casing, and its other end connected to contact one area of the 
second casing; a rotating means provided between one area 
of the second casing and the other end of the connecting 
member, for rotating the second casing along a contact 
Surface to the connecting member within a predetermined 
angle; and a signal processing device for converting an 
image displayed on the display unit, when the second casing 
is rotated by the rotating means. The mobile terminal can 
mechanically change the position of the display unit in the 
horizontal or vertical direction to vary the magnitude of the 
image displayed on the display unit, so that the user can 
watch movies, motion pictures and contents through a larger 
SCC. 
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MOBILE TERMINAL FOR CHANGING POSITION 
OF DISPLAY UNIT IN HORIZONTAL, OR 

VERTICAL DIRECTION 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a mobile terminal, 
and in particular to a mobile terminal which can convert a 
width and height of an image displayed on a display unit by 
changing a horizontal or vertical position of the display unit. 
0003 2. Description of the Background Art 
0004 Recently, a number of people using a mobile ter 
minal has been increased due to development of the com 
munication industry. Almost everyone can communicate 
with the other party during the movement. 
0005 Moreover, the mobile terminal provides a calcula 
tor function, an electric organizer function and a calendar 
function. Since the mobile terminal is accessible to an 
internet, the user can conveniently receive a variety of 
information during the movement. In addition, the mobile 
terminal can store motion picture files such as the MPEG4, 
and thus the user can watch a movie or animation anywhere 
through the mobile terminal. 
0006. In the conventional mobile terminal, a dimension 
of an image displayed on a display unit is determined 
according to a ratio of a vertical signal to horizontal signal 
scanned to the display unit. Although a width (horizontal) of 
the display unit of the mobile terminal is smaller than a 
height (vertical) thereof, a width (horizontal) of a screen for 
displaying a movie or the like is larger than a height 
(vertical) thereof. Therefore, the user fails to watch the 
image through the whole display unit. That is, the user can 
watch the contents such as motion pictures through part of 
the display unit not at a screen ratio of the movie. 

SUMMARY OF THE INVENTION 

0007 Accordingly, it is an object of the present invention 
to provide a mobile terminal which can enable the user to 
easily watch the contents such as motion pictures by chang 
ing a position of a display unit in a horizontal/vertical 
direction and converting a dimension of an image displayed 
on the display unit according to a mechanical movement of 
the display unit. 
0008. In order to achieve the above-described object of 
the invention, there is provided a mobile terminal including: 
a first casing having a key input unit with a plurality of keys; 
a second casing having a display unit for displaying char 
acters and images; a connecting member having its one end 
hinge-connected to the first casing to overlap with the first 
casing, and its other end connected to contact one area of the 
second casing; a rotating means provided between one area 
of the second casing and the other end of the connecting 
member, for rotating the second casing along a contact 
Surface to the connecting member within a predetermined 
angle; and a signal processing device for converting a ratio 
of width to height of an image displayed on the display unit, 
when the second casing is rotated by the rotating means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009. The present invention will become better under 
stood with reference to the accompanying drawings which 
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are given only by way of illustration and thus are not 
limitative of the present invention, wherein: 
0010 FIGS. 1 and 2 are rear perspective views respec 
tively illustrating a mobile terminal in accordance with the 
present invention; 
0011 FIG. 3 is a side-sectional view taken along line 
III-III of FIG. 1; 
0012 FIG. 4 is an operation state view illustrating the 
mobile terminal in accordance with the present invention; 
0013 FIG. 5 is a schematic block diagram illustrating a 
display unit in image conversion in accordance with the 
present invention; and 
0014 FIGS. 6a and 6b are a display state view illustrating 
the display unit in the image conversion in accordance with 
the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0015. A mobile terminal in accordance with a preferred 
embodiment of the present invention will now be described 
in detail with reference to the accompanying drawings. 
0016 FIGS. 1 and 2 are rear perspective views respec 
tively illustrating the mobile terminal in accordance with the 
present invention, and FIG. 3 is a side-sectional view taken 
along line III-III FIG. 1. For convenience sake, FIG. 3 
exaggerates a rotating means 40 for connecting the other end 
of a connecting member 30 and a second casing 20. 
0017. The mechanical mechanism for rotating a display 
unit of the mobile terminal in accordance with the present 
invention will now be described in detail with reference to 
the accompanying drawings. 

0018. The mobile terminal includes a first casing 10 
having a power battery 11 and a key input unit 13, a second 
casing 20 having a display unit 21, and a connecting member 
30 provided between the first casing 10 and the second 
casing 20, for connecting the first casing 10 to the second 
casing 20. One end 31 of the connecting member 30 is 
hinge-connected to the first casing 10 to overlap with the 
first casing 10, and the other end 33 is connected to one area 
of the second casing 20 So that the second casing 20 can be 
rotated within a predetermined angle. 
0019 A rotating means 40 for rotating the second casing 
20 is composed of a bearing hole 41 formed at the other end 
of the connecting member 30, a rotation shaft hole 43 
formed at the second casing 20 to correspond to the bearing 
hole 41, and a rotation shaft member 45 installed to connect 
the bearing hole 41 to the rotation shaft hole 43, for rotating 
the second casing 20. 
0020. The rotation shaft member 45 includes a cylindrical 
rotation shaft unit 47 having a predetermined length to 
connect the bearing hole 41 to the rotation shaft hole 43, a 
hook unit 49 formed along the circumference direction of 
one end of the rotation shaft unit 47 and connected to the 
second chasing 20, and a cover unit 51 extended from the 
other end of the rotation shaft unit 47 in the radius direction 
of the rotation shaft unit 47. 

0021 Here, a connection line passing hole 53 is formed 
at the cylindrical area of the rotation shaft unit 47 so that a 
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connection line 59 for electrically connecting the first casing 
10 to the second casing 20 can pass therethrough. The cover 
unit 51 covers the cylindrical area of the rotation shaft unit 
47 to intercept external foreign Substances, and also 
improves appearance. 

0022. In addition, the rotating means 40 further includes 
a position limiting means provided between the rotation 
shaft member 45 and the second casing 20, for limiting a 
rotation position of the second casing 20. The position 
limiting means has a limiting protrusion 55 protruded from 
the cover unit 51 of the rotation shaft member 45 toward the 
outer Surface of the second casing 20, for limiting the 
rotation position of the second casing 20, and a position 
limiting jaw 57 protruded from the second casing 20 for 
contacting the limiting protrusion 55. The limiting protru 
sion 55 and the position limiting jaw 57 are alternately 
formed at intervals of 90° for preventing the second casing 
20 from deviating from the horizontal or vertical position 
due to an excessive rotation force. Since the position lim 
iting means is installed to limit the rotation position and 
direction of the second casing 20, the connection line 59 for 
connecting the first casing 10 to the second casing 20 is not 
twisted. 

0023 FIG. 4 is an operation state view illustrating the 
mobile terminal in accordance with the present invention. 
Referring to FIG. 4, when the second casing 20 is rotated in 
the clockwise direction (arrow direction) due to a predeter 
mined force, the display unit 21 of the second casing 20 is 
rotated at 90° to be positioned in the horizontal direction. 
Conversely, when the second casing 20 is rotated in the 
anticlockwise direction due to a predetermined force, the 
display unit 21 of the second casing 20 is rotated at 90° to 
be positioned in the vertical direction. That is, the display 
unit 21 is rotated at 90° to be positioned in the horizontal or 
vertical direction by the position limiting means, the limiting 
protrusion 55 and the position limiting jaw 57. 

0024. In the above-described embodiment, the limiting 
protrusion 55 and the position limiting jaw 57 limit the 
rotation position and direction of the second casing 20, but 
various limiting means such as an elastic pressure rotating 
button for rotating the second casing 20 merely when a 
predetermined force is applied between the second casing 20 
and the connecting member 30 can limit the rotation position 
of the second casing 20. 

0025. In addition, when an electrical motor is mounted on 
the rotating means 40, and a special button for controlling 
the operation of the electrical motor is set up or a special 
function is provided to the existing button of a cellular phone 
by programming, the display unit can be automatically 
rotated by operating special keys. 

0026 FIG. 5 is a block diagram illustrating the electronic 
mechanism for converting a ratio of width to height of the 
image displayed on the display unit in accordance with the 
present invention. 

0027. The mobile terminal includes a horizontal/vertical 
sensing unit 107 for sensing a rotation direction of the 
display unit, a direction information storing means 101 for 
storing a sensing result of the horizontal/vertical sensing unit 
107, a signal processing device 100 for converting a hori 
Zontal/vertical ratio of the image displayed on the display 
unit, a key input unit 103 for receiving an external operation 
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signal, and a display control unit 105 for receiving the image 
data and control signal from the signal processing device 
100, and displaying the image on the display unit. 

0028. The mobile terminal further includes a codec 109 
for transforming a data to externally provide an audio signal 
according to the image displayed on the display unit 21, a 
D/A converter 111 for converting an analog signal into a 
digital signal, and a speaker unit 113 for providing the 
converted signal in form of an audible signal. 

0029. Here, the horizontal/vertical sensing unit 107 
includes a rotation sensor for sensing the rotation direction 
of the second casing 20 during the rotation, and outputting 
a sensed value according to the rotation position of the 
second casing 20. 

0030. In addition, the signal processing device 100 
includes a control unit 121 for controlling gearing of each 
component according to an operation program, an applica 
tion program module 122 for controlling a screen actually 
displayed on the display unit, a video signal generating unit 
123 for generating a converted image by converting a ratio 
of width to height of the image displayed on the display unit, 
and a signal output unit 124 for generating a synchronous 
signal for normally displaying the converted image on the 
display unit, and outputting the synchronous signal and data 
information on the image whose horizontal/vertical ratio is 
converted to the display control unit 105. 

0031. The operation of the mobile terminal in accordance 
with the present invention will now be explained. As illus 
trated in FIG. 4, when the second casing 20 receives a 
predetermined force in the clockwise direction, the second 
casing 20 is rotated along the rotation shaft unit 47. There 
fore, the display unit 21 is rotated from the vertical position 
to the horizontal position. As described above, the rotating 
operation is automatically performed by using the electrical 
motor. 

0032. When the display unit 21 is rotated, the horizontal/ 
vertical sensing unit 107 senses the rotation of the display 
unit 21, inputs a resulting value to the signal processing 
device 100, and stores it in the direction information storing 
means 101. 

0033. The signal processing device 100 confirms rotation 
of the display unit 21, and adjusts horizontal/vertical reso 
lution of the image of the application program displayed on 
the display unit 21. In detail, the control unit 21 reads the 
display image from the application program module 122, 
and the video signal generating unit 123 adjusts a ratio of the 
horizontal/vertical resolution of the image. 

0034. The image displayable area of the display unit 
according to the horizontal and vertical positions of the 
display unit will now be described with reference to FIG. 6. 
As shown in FIG. 6, the display unit 21 have M cells in the 
horizontal direction and N cells in the vertical direction. 
FIG. 6(a) is a state view illustrating the image area displayed 
on the display unit 21 when the display unit 21 of the second 
casing 20 is rotated in the vertical direction along the 
rotating means 40. When the display unit.21 is put in the 
horizontal position, M horizontal cells and N vertical cells 
can display the image. As a result, the user can watch 
movies, motion pictures and contents in a relatively large 
SCC. 
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0035 Here, when it is presumed that M horizontal cells 
and N vertical cells are formed at a ratio of 234 to 160, a 
dimension of the image displayable area of the display unit 
21 when the display unit 21 is rotated in the vertical 
direction can be calculated. As depicted in FIG. 6(b), when 
the display unit 21 is put in the vertical position, N vertical 
cells are converted to the horizontal position, and M hori 
Zontal cells are converted into the vertical position. Here, 
when a ratio of N horizontal cells is 234 and a ratio of 
displayable vertical images is 160, a number of the image 
displayable cells is calculated among M vertical cells (for 
example, when 234:160 is equal to Nix, vertical cells are 
160N/234). In the case that the horizontal/vertical ratio 
according to the image area is set up differently, the mag 
nitude of the image area displayed on the display unit can be 
changed. 

0036) The image information converted horizontally or 
vertically in the video signal generating unit 123 is inputted 
to the display control unit 105 through the signal output unit 
124. When the signal output unit 124 outputs the image 
information, it simultaneously provides horizontal and Ver 
tical synchronous signals to the display control unit 105, 
thereby completely displaying the image on the display unit 
at a converted ratio. 

0037. In the above-described embodiment, when the dis 
play unit is positioned in the horizontal or vertical direction, 
the user can watch the movies, motion pictures and contents. 
However, when the display unit is positioned in the hori 
Zontal direction, the user can watch the movies, motion 
pictures and contents and when the display unit is positioned 
in the vertical direction, the user can use the mobile terminal. 
0038. As the present invention may be embodied in 
several forms without departing from the spirit or essential 
characteristics thereof, it should also be understood that the 
above-described embodiment is not limited by any of the 
details of the foregoing description, unless otherwise speci 
fied, but rather should be construed broadly within its spirit 
and scope as defined in the appended claims, and therefore 
all changes and modifications that fall within the metes and 
bounds of the claims, or equivalences of Such metes and 
bounds are therefore intended to be embraced by the 
appended claims. 
0039. As discussed earlier, the mobile terminal in accor 
dance with the present invention can mechanically change 
the position of the display unit to vary the magnitude of the 
image displayed on the display unit, so that the user can 
watch the movies, motion pictures and contents through a 
larger screen. 
0040. This application claims priority to Korean Appli 
cation No. KR 2001-35834, filed Jun. 22, 2001, the entire 
disclosure of which is hereby incorporated by reference as if 
fully set forth herein. 

What is claimed is: 

1. A mobile terminal comprising: 

a first casing having a key input unit with a plurality of 
keys; 

a second casing having a display unit for displaying 
characters and images; 
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a connecting member having its one end hinge-connected 
to the first casing to overlap with the first casing, and 
its other end connected to contact one area of the 
Second casing: 

a rotating means provided between one area of the second 
casing and the other end of the connecting member, for 
rotating the second casing along a contact surface to the 
connecting member within a predetermined angle; and 

a signal processing device for selectively converting 
horizontal and vertical resolution of an image displayed 
on the display unit, when the second casing is rotated 
by the rotating means. 

2. The mobile terminal according to claim 1, wherein the 
rotating means comprises: 

a bearing hole passing through a plate Surface of the other 
end of the connecting member, 

a rotation shaft hole formed at the second casing to 
correspond to the bearing hole; and 

a rotation shaft member inserted into the bearing hole and 
the rotation shaft hole, for rotating the second casing 
along the contact surface to the connection member; 
and 

a position limiting means provided between the rotation 
shaft member and the outer surface of the second 
casing, for limiting a rotation position of the second 
casing. 

3. The mobile terminal according to claim 2, wherein the 
rotation shaft member comprises: 

a rotation shaft unit formed in a cylindrical shape; 

a hook unit formed at one end of the rotation shaft unit, 
for preventing the rotation shaft unit from being devi 
ated from the second casing; and 

a cover unit extended from the other end of the rotation 
shaft unit in the radius direction of the rotation shaft 
unit. 

4. The mobile terminal according to claim 3, wherein the 
position limiting means are a limiting protrusion protruded 
from the cover unit toward the second casing, and a position 
limiting jaw protruded from the plate surface of the second 
casing toward the cover unit for contacting the limiting 
protrusion and limiting the rotation of the second casing. 

5. The mobile terminal according to claim 3, wherein a 
connection line passing hole is formed at the side of the 
rotation shaft unit, for receiving connection lines for elec 
trically connecting the first casing to the second casing. 

6. The mobile terminal according to claim 1, further 
comprising a display control unit for receiving the converted 
image from the signal processing device, and displaying the 
image on the display unit. 

7. The mobile terminal according to claim 1, further 
comprising a horizontal/vertical sensing unit for sensing a 
rotation direction of the second casing during the rotation, 
and outputting a resulting value. 

8. The mobile terminal according to claim 1, wherein the 
signal processing device comprises: 

an application program module for providing an image to 
be displayed on the display unit; 
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a video signal generating unit for receiving the image 
which will be inputted to the display unit from the 
application program module according to the rotation 
of the second casing, and converting the horizontal and 
vertical resolution; and 

a signal output unit for outputting the image data con 
verted in the video signal generating unit with a syn 
chronous signal. 

9. The mobile terminal according to claim 8, further 
comprising a horizontal/vertical sensing unit for sensing a 
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rotation direction of the second casing during the rotation, 
and outputting a resulting value. 

10. The mobile terminal according to claim 9, further 
comprising a direction information storing means for storing 
a sensing result of the horizontal/vertical sensing unit. 

11. The mobile terminal according to claim 10, wherein 
the signal processing device often checks the rotation state 
of the display unit stored in the direction information storing 
means, and provides an appropriate image. 
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