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7) ABSTRACT

The present invention provides a dual folder type mobile
terminal and display method, by which images can be
displayed using one organic EL panel enabling to bi-direc-
tionally transmit light through upper and lower substrates.
The present invention includes an RF unit modulating a
voice signal inputted from a user into a radio signal, the RF
unit demodulating to output an antenna-received radio sig-
nal, an organic EL panel displaying an image, the organic EL
panel including a lower substrate, an upper substrate on the
lower substrate, and an organic luminescent layer between
the lower and upper substrates to emit light bi-directionally
transmitted through the lower and upper substrates,

a sensor detecting an open or closed state of a folder of the
mobile terminal to output a sensed signal, a control unit
outputting a drive control signal for driving the organic EL
panel according to the sensed signal received from the
sensor, a drive unit receiving the drive control signal from
the control unit to drive the organic EL panel, and a key
input unit having a plurality of number keys for dialing and
a plurality of function keys for performing specific functions
respectively.
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FOLDER TYPE MOBILE TERMINAL USING
ORGANIC ELECTROLUMINESCENT PANEL AND
DISPLAY METHOD THEREOF

[0001] This application claims the benefit of the Korean
Application No. P2003-67506 filed on Sep. 29, 2004, which
is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a mobile terminal
and display method thereof, and more particularly, to a
folder type mobile terminal using an organic electrolumi-
nescent panel and display method thereof, by which lights
are emitted in both directions of upper and lower substrates
of the organic electroluminescent panel.

[0004] 2. Discussion of the Related Art

[0005] Recently, various kinds of folder type mobile
phones are marketed. In the folder type mobile phones,
liquid crystal displays differing in size are mostly assembled
to an inside and outside of a display panel, respectively.

[0006] Namely, when the liquid crystal displays are used
for the general folder type mobile phone, a size of one LCD
panel provided to the inside of the folder is greater than that
of the other LCD panel provided to the outside of the folder.

[0007] Moreover, the LCD panel can be replaced by an
organic EL (electroluminescent) panel as the display panel.

[0008] An organic EL device emits light in a following
manner. First of all, electrons and holes are injected into a
light-emitting layer from an electron injection electrode
(cathode) and a hole injection electrode (anode), respec-
tively so that the electrons and holes are coupled to each
other to produce excitons. The excitons then fall down to a
base state from an excited state to emit the light.

[0009] The organic EL device is more advantageous than
the passive light-emitting device needing a separate light
source such as LCD in that its response speed is as fast as
that of a cathode ray tube (CRT).

[0010] And, the organic EL device has a low DC drive
voltage and can be implemented into an ultra-slim size,
thereby being applicable to a portable device.

[0011] FIG. 1 is a cross-sectional diagram of an organic
EL panel according to a related art.

[0012] Referring to FIG. 1, a first electrode 2 is formed on
a transparent substrate 1 by patterning a transparent material
of ITO (indium tin oxide) by etching.

[0013] An organic luminescent layer 3 is formed on the
first electrode 2. And, a second electrode 4 is formed of
metal on the organic luminescent layer 3.

[0014] After substrate 5 formed of metal has been depos-
ited over the above-explained structure, the substrates 5 and
1 are sealed using a sealant 6. In the configuration of the
organic EL. device according to the related art, light is
emitted from the organic luminescent layer through the
transparent substrate 1 only.

[0015] Since the related art folder type mobile terminal
using the LCD or organic EL. panel needs two kinds of
display panels differing in size, the display panels should be
separately controlled.
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[0016] However, the number of parts for controlling the
two kinds of the display panels increases twice, thereby
degrading the competitiveness of the mobile phone in prod-
uct cost.

SUMMARY OF THE INVENTION

[0017] Accordingly, the present invention is directed to a
folder type mobile terminal and display method thereof that
substantially obviates one or more problems due to limita-
tions and disadvantages of the related art.

[0018] An object of the present invention is to provide a
dual folder type mobile terminal and display method, by
which images can be displayed using one organic EL panel
enabling to bi-directionally transmit light through upper and
lower substrates.

[0019] Additional advantages, objects, and features of the
invention will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following
or may be learned from practice of the invention. The
objectives and other advantages of the invention may be
realized and attained by the structure particularly pointed out
in the written description and claims hereof as well as the
appended drawings.

[0020] To achieve these objects and other advantages and
in accordance with the purpose of the invention, as embod-
ied and broadly described herein, a folder type mobile
terminal according to the present invention includes an RF
unit modulating a voice signal inputted from a user into a
radio signal, the RF unit demodulating to output an antenna-
received radio signal, an organic EL panel displaying an
image, the organic EL panel including a lower substrate, an
upper substrate on the lower substrate, and an organic
luminescent layer between the lower and upper substrates to
emit light bi-directionally transmitted through the lower and
upper substrates, a sensor detecting an open or closed state
of a folder of the mobile terminal to output a sensed signal,
a control unit outputting a drive control signal for driving the
organic EL panel according to the sensed signal received
from the sensor, a drive unit receiving the drive control
signal from the control unit to drive the organic EL panel,
and a key input unit having a plurality of number keys for
dialing and a plurality of function keys for performing
specific functions respectively.

[0021] Preferably, the upper and lower substrates are
transparent.

[0022] Preferably, the organic EL panel further includes a
first electrode formed of ITO (indium tin oxide).

[0023] Preferably, the organic EL panel further includes a
second electrode formed of a transparent metal-based mate-
rial.

[0024] Preferably, if the folder is in the open state, the
drive unit drives an entire area of the organic EL panel by
scanning the entire area of the organic EL panel and then
applying data to scanned pixels, and if the folder is in the
closed state, the drive unit drives a partial area of the organic
EL panel by scanning the partial area of the organic EL panel
and then applying data to partially scanned pixels.

[0025] More preferably, if the folder is in the closed state,
the drive unit applies a portion of the data displayed in case
of the open state of the folder to the partially scanned pixels.
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[0026] More preferably, the drive unit drives an alignment
direction of the data displayed in case of the closed state of
the folder to be reverse to a display direction of the data
displayed in case of the open sate of the folder.

[0027] In another aspect of the present invention, in a
mobile terminal having an RF unit modulating a voice signal
inputted from a user into a radio signal, the RF unit
demodulating to output an antenna-received radio signal, a
display method of a folder type mobile terminal includes the
steps of outputting a sensed signal by deciding an open or
closed state of a folder of the folder type mobile terminal,
outputting a drive control signal for driving an organic EL
panel displaying an image by emitting light bi-directionally
through upper and lower substrates according to the sensed
signal, driving the organic EL panel according to the drive
control signal, and displaying the image on the organic EL
panel according to the drive control signal.

[0028] It is to be understood that both the foregoing
general description and the following detailed description of
the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiment(s) of the invention and together with
the description serve to explain the principle of the inven-
tion. In the drawings:

[0030] FIG. 1is a cross-sectional diagram of an organic
EL panel according to a related art;

[0031] FIG. 2 is a cross-sectional diagram of an organic
EL panel of a folder type mobile terminal according to the
present invention;

[0032] FIG. 3 is a block diagram of a folder type mobile
terminal using an organic EL panel according to the present
invention;

[0033] FIG. 4 is alayout of an open folder of a folder type
mobile terminal according to the present invention;

[0034] FIG. S is a layout of a closed folder of a folder type
mobile terminal according to the present invention; and

[0035] FIG. 6 is a flowchart of a display method of a
folder type mobile terminal using an organic EL panel
according to the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0036] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.

[0037] FIG. 2 is a cross-sectional diagram of an organic
EL panel of a folder type mobile terminal according to the
present invention.

[0038] Referring to FIG. 2, an organic EL panel 40
includes a first electrode 12 formed on a lower transparent
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substrate 11 by patterning a transparent material of ITO
(indium tin oxide) by etching, a second electrode 14 formed
of metal patterned to cross with the first electrode 12, an
organic luminescent layer 13 deposited on a pixel area
defined on an intersection between the first and second
electrodes 12 and 14 to emit light by a voltage applied
between the first and second electrodes 12 and 14, an
inorganic layer 15 formed to protect both of the organic
luminescent layer 13 and the second electrode 14, an upper
transparent substrate 16 formed on the inorganic layer 15,
and a sealant 17 attaching the upper and lower transparent
substrates 16 and 11 to each other.

[0039] The first and second electrode 12 and 14 inject
holes and electrons into the organic luminescent layer 13,
respectively.

[0040] As the upper and lower substrates 16 and 11 and the
second electrode 14 are transparent, light can be bi-direc-
tionally transmitted through the upper and lower transparent
substrates 16 and 11 of the organic EL panel 40.

[0041] FIG. 3 is a block diagram of a folder type mobile
terminal using the organic EL panel 40 according to the
present invention.

[0042] Referring to FIG. 3, a folder type mobile terminal
includes a control unit 10, a key input unit 20, a drive unit
30, an organic EL panel 40, an RF processing unit 50, and
a sensor 60.

[0043] The RF unit 50 modulates a voice signal inputted
from a user into a radio signal to output to an antenna and
demodulates to output a radio signal received via the
antenna.

[0044] The organic EL panel 40, as explained in FIG. 2,
includes the transparent upper and lower substrates 16 and
11 and the second electrode 14 formed of the transparent
metal. Hence, light can be emitted from the organic lumi-
nescent layer 13 formed on the pixel area to be bi-direc-
tionally transmitted through both of the upper and lower
substrates 16 and 11.

[0045] After having decided an open or closed state of a
folder of the mobile terminal, the sensor 60 outputs a sensed
signal to the control unit 10.

[0046] The control unit 10 controls an overall operation of
the mobile terminal. The control unit 10 receives the sensed
signal from the sensor 60 and then outputs a control signal
for driving a display of the organic EL panel 40.

[0047] The drive unit 30 receives the control signal for
driving the organic EL panel 40 from the control unit 10 and
then drives the organic EL panel 40 to display data of an
operational status of the mobile terminal, dialing, and the
like appropriately thereon.

[0048] The drive unit 30 includes a scan drive IC 31
applying a scan signal for turning on each pixel of the
organic EL panel 40 and a data drive IC 32 applying data to
the corresponding pixel turned on by the scan drive 1C 31.

[0049] And, the key input unit 20 includes a plurality of
number keys for dialing or input and a plurality of function
keys for performing specific functions.

[0050] Meanwhile, an operation of the folder type mobile
terminal is explained in detail as follows.
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[0051] First of all, after having decided an open or closed
state of the folder, the sensor 60 outputs the corresponding
sensed signal to the control unit 10.

[0052] After having received the sensed signal, the control
unit 10 displays data using the organic EL panel 40 entirely
if the folder is in the open state or sends the control signal
to the drive unit 30 to display the data using the organic EL
panel 40 in part if the folder is in the closed state.

[0053] Namely, once receiving the control signal indicat-
ing that the folder is in the open state, the drive unit 30 drives
the entire portions of the organic panel 40 by having the scan
drive IC 31 scan the entire portions of the organic EL panel
40 in a forward direction and by having the data drive IC 32
apply data to the scanned pixels.

[0054] On the other hand, once receiving the control
signal indicating that the folder is in the closed state, the
drive unit 30 partially drives the organic panel 40 by having
the scan drive IC 31 scan some portions of the organic EL
panel 40 and by having the data drive IC 32 apply data to the
scanned pixels.

[0055] Indoing so, when the folder is closed, the drive unit
30 applies a portion of the data displayed on the organic EL
panel with the open folder to the partially scanned pixels.

[0056] And, by the drive unit 30, an alignment direction of
the data displayed on an outside folder is made reverse to a
display direction of the data appearing on an inside folder
when the folder is open.

[0057] Thus, the folder type mobile terminal according to
the present invention enables to display data on both sides of
one organic EL panel 40 without using separate display
devices on the inside and outside of the folder.

[0058] In doing so, data is displayed by entirely utilizing
the organic EL panel 40 for the inside of the folder or by
partially utilizing the organic EL panel 40 for the outside of
the folder, whereby overall power consumption of the
organic EL panel 40 can be minimized.

[0059] FIG. 4is a layout of an open folder of a folder type
mobile terminal according to the present invention.

[0060] Referring to FIG. 4, a display area appearing on
the organic EL panel 40 can be divided into an icon part ‘A’
and a data part ‘B’ for convenience of description.

[0061] FIG. 5is a layout of a closed folder of a folder type
mobile terminal according to the present invention.

[0062] Referring to FIG. 5, if the folder is in the closed
state, the drive unit 30 scans a portion of the organic EL
panel 40 corresponding to a specific row to be displayed and
changes a direction of the displayed data to display a specific
image.

[0063] Once receiving the sensed signal indicating that the
folder is in the closed state, the control unit 10 sends a drive
control signal to enable the drive unit 30 to display the data
on a partial area of the organic EL panel 40.

[0064] Namely, the scan drive IC 31 of the drive unit 30
scans the partial area of the organic EL panel 40 to display
the data thereon. The data drive IC 32 changes the alignment
direction of a portion of the data that will displayed in case
of the open state of the folder and then applies the data to the
partially scanned pixels.
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[0065] Thus, the icon part A and a portion B' of the data
part B, as shown in the drawing, of the image displayed in
case of the open state of the folder are displayed.

[0066] FIG. 6 is a flowchart of a display method of a
folder type mobile terminal using an organic EL panel
according to the present invention.

[0067] Referring to FIG. 6, the sensor 60 decides whether
the power of the mobile terminal is turned on or off (S100).

[0068] If the power is turned on, the sensor 60 senses the
open or closed state of the folder of the mobile terminal and
then sends a corresponding signal to the control unit 10

(S200).

[0069] If the folder is open, the control unit 10 controls the
drive unit 30 so that an image can be displayed on an entire
area of the organic EL panel 40.

[0070] Namely, once receiving the control signal indicat-
ing that the folder is in the open state from the control unit
10, the drive unit 30 drives the entire parts of the organic EL
panel 40 by having the scan drive IC 31 scan the entire parts
of the organic EL panel 40 in a forward direction and by
having the data drive IC 32 apply the data to the scanned
pixels (S300).

[0071] On the other hand, if the folder is closed, the
control unit 10 controls the drive unit 30 so that the image
can be displayed on the partial area of the organic EL panel
40.

[0072] Namely, once receiving the control signal indicat-
ing that the folder is in the closed state, the drive unit 30
changes the display direction of the data into a direction
reverse to the data display direction of the inside of the
folder (5400).

[0073] And, the partial area of the organic EL panel 40 is
driven by having the scan drive IC 31 scan the partial area
of the organic EL panel 40 and by having the data drive IC
32 apply the data to the scanned pixels (S500).

[0074] Then, the organic EL panel 40 enables to display
the corresponding image according to the drive signal of the
drive unit 30.

[0075] Accordingly, the folder type mobile terminal
according to the present invention brings about the follow-
ing effects or advantages.

[0076] First of all, the first and second electrodes of the
organic EL panel are formed of transparent metal as well as
the sealed upper and lower substrates are formed of the
transparent material. Hence, the present invention enables
bilateral image displays through both sides of one organic
EL panel, thereby reducing the product cost of the mobile
terminal.

[0077] Secondly, the image can be displayed on the entire
area of the organic EL panel in case of the open state of the
folder or on the partial area of the organic EL panel in case
of the closed state of the folder, whereby the present
invention enables to reduce the power consumption thereof.

[0078] 1t will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention. Thus, it is intended that the present
invention covers the modifications and variations of this
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invention provided they come within the scope of the
appended claims and their equivalents.

What is claimed is:
1. A folder type mobile terminal comprising:

an RF unit modulating a voice signal inputted from a user
into a radio signal, the RF unit demodulating to output
an antenna-received radio signal,

an organic EL panel displaying an image, the organic EL
panel comprising:

a lower substrate;
an upper substrate on the lower substrate; and

an organic luminescent layer between the lower and
upper substrates to emit light bi-directionally trans-
mitted through the lower and upper substrates;

asensor detecting an open or closed state of a folder of the
mobile terminal to output a sensed signal;

a control unit outputting a drive control signal for driving
the organic EL panel according to the sensed signal
received from the sensor;

a drive unit receiving the drive control signal from the
control unit to drive the organic EL panel; and

a key input unit having a plurality of number keys for
dialing and a plurality of function keys for performing
specific functions respectively.

2. The folder type mobile terminal of claim 1, wherein the

upper and lower substrates are transparent.

3. The folder type mobile terminal of claim 1, wherein the
organic EL panel further comprises a first electrode formed
of ITO (indium tin oxide).

4. The folder type mobile terminal of claim 1, wherein the
organic EL panel further comprises a second electrode
formed of a transparent metal-based material.

5. The folder type mobile terminal of claim 1, wherein if
the folder is in the open state, the drive unit drives an entire
area of the organic EL panel by scanning the entire area of
the organic EL. panel and then applying data to scanned
pixels and wherein if the folder is in the closed state, the
drive unit drives a partial area of the organic EL panel by
scanning the partial area of the organic EL panel and then
applying data to partially scanned pixels.

6. The folder type mobile terminal of claim 5, wherein if
the folder is in the closed state, the drive unit applies a
portion of the data displayed in case of the open state of the
folder to the partially scanned pixels.
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7. The folder type mobile terminal of claim 6, wherein the
drive unit drives an alignment direction of the data displayed
in case of the closed state of the folder to be reverse to a
display direction of the data displayed in case of the open
sate of the folder.

8. In a mobile terminal having an RF unit modulating a
voice signal inputted from a user into a radio signal, the RF
unit demodulating to output an antenna-received radio sig-
nal, a display method of a folder type mobile terminal,
comprising the steps of:

outputting a sensed signal by deciding an open or closed
state of a folder of the folder type mobile terminal;

outputting a drive control signal for driving an organic EL
panel displaying an image by emitting light bi-direc-
tionally through upper and lower substrates according
to the sensed signal,

driving the organic EL panel according to the drive
control signal; and

displaying the image on the organic EL panel according to

the drive control signal.

9. The display method of claim 8, wherein the upper and
lower substrates are formed of a transparent material.

10. The display method of claim 8, wherein the organic
EL panel comprises a first electrode formed of ITO (indium
tin oxide).

11. The display method of claim 8, wherein the organic
EL panel comprises a second electrode formed of a trans-
parent metal-based material.

12. The display method of claim 8, wherein if the folder
is in the open state, the drive unit drives an entire area of the
organic EL panel by scanning the entire area of the organic
EL panel and then applying data to scanned pixels and
wherein if the folder is in the closed state, the drive unit
drives a partial area of the organic EL panel by scanning the
partial area of the organic EL panel and then applying data
to partially scanned pixels.

13. The display method of claim 12, wherein if the folder
is in the closed state, the drive unit applies a portion of the
data displayed in case of the open state of the folder to the
partially scanned pixels.

14. The display method of claim 13, wherein the drive
unit drives an alignment direction of the data displayed in
case of the closed state of the folder to be reverse to a display
direction of the data displayed in case of the open sate of the
folder.
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