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DISPLAY DEVICE AND MOBILE TERMINAL
HAVING THE SAME

TECHNICAL FIELD

[0001] Embodiments relate to adisplay device and a mobile
terminal having the same.

BACKGROUND ART

[0002] Examples of display devices include cathode ray
tubes (CRTs), liquid crystal display (LCD) devices using an
optical effect of electric field, plasma display panels (PDPs)
using gas discharge, and electro luminescence display (ELD)
devices using a light emitting effect of an electric field.

[0003] Among them, research on the LCD devices is in
active progress.
[0004] Since the L.CD devices have advantages of a small

size, lightweight, low power consumption, and full colors to
overcome limitations of CRTs, fields to which the LCD
devices are applied gradually extend.

[0005] Since the LCD devices are light receiving devices
adjusting an amount of light received from the outside to
display an image, they require a separate external light source
such as a light unit.

DISCLOSURE
Technical Problem

[0006] Embodiments provide a display device for display-
ing animage in both directions, and a mobile terminal having
the same.

[0007] Embodiments provide a display device including
light units on both sides of a transflective liquid crystal (LC)
panel so that an image is displayed on both sides of the
transflective LC panel, and a mobile terminal having the
display device.

[0008] Embodiments provide a display device that can pro-
vide an optical shutter to an outside of at least one light unit to
selectively block light leaking to the outside, and a mobile
terminal having the display device.

Technical Solution

[0009] An embodiment provides a display device compris-
ing; a transflective liquid crystal panel; a first light unit on a
rear side of the transflective liquid crystal panel; and a second
light unit on a front side of the transflective liquid crystal
panel.

[0010] An embodiment provides a display device compris-
ing: a transflective liquid crystal panel; a first light unit on a
rear side of the transflective liquid crystal panel, the first light
unit including a first light emitting part on one end, and a first
light guide plate on a light emitting region of the first light
emitting part; and a second light unit on a front side of the
transflective liquid crystal panel, the second light unit includ-
ing a second light emitting part on one end, and a second light
guide plate having prism patterns different from those of the
first light guide plate, and the second light guide plate being
on a light emitting region of the second light emitting part.
[0011] An embodiment provides a mobile terminal com-
prising: a transflective liquid crystal panel: a first light unit on
a rear side of the transflective liquid crystal panel; a second
light unit on a front side of the transflective liquid crystal
panel; and a control unit for controlling driving of at least one
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of the first light unit and the second light unit to control a
display mode of the transflective liquid crystal panel.

[0012] The details of one or more embodiments are set
forth in the accompanying drawings and the description
below. Other features will be apparent from the description
and drawings, and from the claims.

Advantageous Effects

[0013] Inadisplay device according to an embodiment and
amobile terminal having the same, an image can be displayed
on both sides using a plurality of light units and a transflective
liquid crystal panel.

[0014] Also, amain screen and a sub-screen can be made to
have the same size using a transflective liquid crystal panel.
[0015] Also, the quality of a sub-screen can be improved to
a level of the quality of a main screen using a transflective
liquid crystal panel.

[0016] Also, since an external light source can be used
through two transparent light units, power consumption can
be reduced.

[0017] Also, since an image can be displayed on both sides
using one liquid crystal panel, manufacturing costs can be
reduced in comparison with the case where two panels are
used.

DESCRIPTION OF DRAWINGS

[0018] FIG. 1 is a view illustrating a liquid crystal panel
according to an embodiment.

[0019] FIG. 2is a view illustrating a display mode using an
external light source in the liquid crystal display device of
FIG. 1.

[0020] FIG. 3 is a view illustrating first embodiment of a
light unit in the liquid crystal display device of FIG. 1.
[0021] FIG. 4isa view illustrating second embodiment ofa
light unit in the liquid crystal display device of FIG. 1.
[0022] FIG. 5 is a view illustrating third another embodi-
ment of a light unit in the liquid crystal display device of FIG.
1

[0023] FIG. 6is a view illustrating fourth embodiment of a
light unit in the liquid crystal display device of FIG. 1.
[0024] FIG.7is a view illustrating a mobile terminal having
the liquid crystal display device of F1IG. 1 is used.

BEST MODE

[0025] A liquid crystal display (LCD) device will be
described with reference to the accompanying drawings.
[0026] FIG. 1 is a view illustrating a liquid crystal panel
according to an embodiment.

[0027] Referring to FIG. 1, the LCD device 100 includes a
first light unit 110, a second light unit 120, a transflective LC
panel 130, a first polarizer 141, and a second polarizer 142.
[0028] Thefirstlight unit 110 is disposed on the rear side of
the transflective LC panel 130, and the second light unit 120
is disposed on the front side of the transflective LC panel 130.
The first and second light units 110 and 120 illuminate plane
light on the rear side or the front side of the transflective LD
panel 130.

[0029] The first light unit 110 includes a first light emitting
part 111 and a first light guide plate 112. The second light unit
120 includes a second light emitting part 121 and a second
light guide plate 122. The first and second light emitting parts
111 and 121 selectively use a tube shaped light emitting lamp
such as a light emitting diode (LED), a cold cathode fluores-
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cence tube (CCFT), a hot cathode fluorescence tube (HCFT).
The first and second light emitting parts 111 and 121 are
disposed at one ends of the first and second light guide plates
112 and 122, respectively to generate light, and provide the
generated light onto the first and second light guide plates 112
and 122, respectively. Here, a light source of the first light
emitting part 111 can be the same as or different from a light
source of the second light emitting part 121, butis not limited
thereto.

[0030] The first light guide plate 112 and the second light
guide 122 can be formed of a transparent acryl resin, a poly-
carbonate-based resin, an epoxy resin, or a prism.

[0031] The first light guide plate 112 includes a planarized
surface 114 facing the rear side of the transflective LC panel
130, and an uneven surface 113 corresponding to the opposite
side of the planarized surface 114. The uneven surface 113
includes successive prism patterns inclined in a predeter-
mined direction with respect to the planarized surface 114.

[0032] The second light guide plate 122 includes a pla-
narized surface 124 facing the front side of the transflective
LC panel 130, and an uneven surface 123 corresponding to
the opposite side of the planarized surface 124. The uneven
surface 123 includes successive prism patterns inclined in a
predetermined direction with respect to the planarized sur-
face 124. Here, the uneven surface 113 of the first light guide
plate 112 can have the prism patterns different from those of
the uneven surface 123 of the second light guide plate 122.

[0033] Light incident onto the first light guide plate 112
from the first light emitting part 111 is guided along the first
light guide plate 112, reflected by the uneven surface 113, and
emitted to the planarized surface 114. Light incident onto the
second light guide plate 122 from the second light emitting
part 121 is guided along the second light guide plate 122,
reflected by the uneven surface 123, and emitted to the pla-
narized surface 124.

[0034] The first light unit 110 is provided as a light source
for displaying of a main screen Wm and/or sub-screen Ws.

[0035] The transflective LC panel 130 includes a transpar-
ent first substrate 131, a transparent second substrate 132
facing each other, and an LC layer 133 interposed between the
first and second substrates 131 and 132. The first substrate
131 can be realized as a color filter array substrate for
example. The second substrate 132 can be realized as a thin
film transistor (TFT) array substrate for example. Also, the
first substrate 131 can be realized as a TFT array substrate.
The second substrate 132 can be realized as a color filter array
substrate. Also, the first or second substrate can be realized in
a color filter on array (COA) structure where color filter array
and a TFT array have been realized Ui an integral type. The
LC layer 133 includes cells having an angle of 90° on two
transparent electrodes that have been aligned such that the
lengthwise axes of LC molecules are parallel to the planes of
the electrodes. When nematic [.Cs are dropped into the LC
layer 133, the lengthwise axes of the LC molecules are con-
tinuously twisted by 90° from one electrode to the other
electrode. Here, though twist nematic (TN) mode has been
exemplarily described for the LC, the LC panel can be real-
ized as an LC panel to which an electrically controlled bire-
fringence (ECB) mode, an optically compensation bend
(OCB) mode, an in plane switching (IPS) mode, or a vertical
alignment (VA) mode is applied. The LC panel can operate in
anormally black mode or normally white mode depending on
a display realizing type.
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[0036] Also, reflectors 134 are formed on portions of the
second substrate 132. The reflectors 134 is located in a reflec-
tion portion R of a region within one pixel region 1P where a
transmission portion T and the reflection portion R are
defined, and can serve as a black matrix with respect to light
from the second light unit 120. Here, a color filter can be
located in the transmission portion T. The first polarizer 141
can be attached on the rear side of the first substrate 131, and
the second polarizer 142 can be attached on the front side of
the second substrate 132. That is, the first and second polar-
izers 141 and 142 can be attached on both sides of the trans-
flective LC panel 130.

[0037] The first and second polarizers 141 and 142 can
include a polymer polarizing material for polarizing incident
light and a tri-acetyl-cellulose (TAC) support on both sides of
the polarizing material, for example. Also, an adhesive layer
can be formed on the first and second polarizers 141 and 142
to attach the first and second polarizers 141 and 142 onto the
first and second substrates 131 and 132, respectively. The
transmission axes of the first and second polarizers 141 and
142 are formed to be perpendicular to each other.

[0038] A display mode of the LCD device will be described
below.
[0039] A firstdisplay mode of the main screen Wm uses the

firstlight unit 110. At this point, the second light unit 120 can
be set to be on or off.

[0040] Light generated from the first light emitting part 111
ofthe first light unit 110 is reflected by the uneven surface 113
of the first light guide plate 112 and provided as plane light
through the planarized surface 114. Light from the first light
guide plate 112 passes through the transmission axis of the
first polarizer 141, and passes through the first substrate 131,
the LC layer 133, and the transmission portions T of the
second substrate 132 of the transflective LC panel 130. Light
A that has passed through the transflective L.C panel 130
passes through the transmission axis of the second polarizer
142, and passes through the second light guide plate 122 of
the second light unit 120. Accordingly, an image is displayed
on the main screen Wm and can be viewed by a user 151.
Here, a portion of light from the first light unit 110 s reflected
by the reflectors 134 ofthe transflective LC panel 130, and the
reflected light C passes through the LC layer 133, the first
substrate 131, the first polarizer 141, and the first light guide
plate 112 of the first light unit 110.

[0041] At this point, an image can be provided to another
user 152 via the sub-screen Ws.

[0042] A second display mode of the sub-screen Ws can be
performed using the second light unit 120 or both the first and
second light units 110 and 120. Here, the display mode ofthe
sub-screen Ws can uses only the second light unit 120. At this
point, the first light emitting part 111 of the first light unit 110
is turned off.

[0043] Light B from the second light emitting part 121 of
the second light unit 120 is provided as plane light from the
second light guide plate 122. The light B from the second light
unit 120 passes through the transmission axis of the second
polarizer 142, and passes through the LC layer 133 and the
first substrate 131 via the transmission portions T of the
second substrate 132 of the transflective LC panel 130. Also,
the light B that has passed through the transflective LC panel
130 passes through the transmission axis of the first polarizer
141, and passes through the first light guide plate 112 of the
first light unit 110. Accordingly, light from the second light
unit 120 passes through the transmission portions T of the
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transflective LC panel 130 to display the sub-screen Wi,
thereby providing an image to the user 152.

[0044] At this point, a display mode of the sub-screen Ws
uses the first light unit 110 and the second light unit 120.
[0045] A portion C of light from the first light unit 110 is
reflected by the reflectors 134 of the transflective LC panel
130, and light from the second light unit 120 passes through
the transmission portions T of the transflective LC panel 130.
At this point, the light C reflected by the transflective LC
panel and the transmitted light B display the sub-screen Ws
through the LC layer 133, the first substrate 131, the first
polarizer 141, and the first light guide 112 of the first light unit
110, thereby providing an image to the user 152.

[0046] The LCD device displays the sub-screen using the
two light units 110 and 120 and the transflective L.C panel 130
to provide more clear image quality. Also, the user can selec-
tively use at least one of'the two light units. Also, screen sizes
of both sides can be made almost the same.

[0047] FIG. 2 is a view illustrating a third display mode
using an external light source in the liquid crystal display
device of FIG. 1.

[0048] Referring to F1G. 2, the first light unit 110 and/or the
second light unit 120 are turned off during a third display
mode using the external light sources 161 and 162. Here, the
first and second light units 110 and 120 can be set to be turned
off when the brightness of external light D1 and D2 are a
predetermined brightness or more.

[0049] A display mode of the main screen Wm uses light
incident from an external light 161 at the sub-screen Ws.
External light D1 incident from the first light guide plate 112
ofthe first light unit 110 passes through the first polarizer 141,
the transmission portions T of the LC panel 130, the second
polarizer 142, and the second light guide plate 122 of the
second light unit 120 to display an image on the main screen
Wm.

[0050] A display mode of the sub-screen Ws can use exter-
nal light incident from light sources 162 and 161 via the main
screen Wm and the sub-screen Ws. External light E incident
onto the main screen Wm passes through the second light
guide plate 122 of the second light unit 120, the second
polarizer 142, the transmission portions T of the transflective
LC panel 130 to pass through the first polarizer 141 and the
first light guide plate 112 of the first light unit 110. External
light D2 incident onto the sub-screen Ws is reflected by the
reflectors 134 of the transflective LC panel 130 to pass
through the firstlight guide plate 112 of the first light unit 110.
Accordingly, an image is displayed on the sub-screen Ws.

[0051] Since the external light is used without internal light
sources, power consumption can be reduced.

[0052] Meanwhile, in an embodiment, prism patterns hav-
ing shapes different from each other are formed on the uneven
surfaces 113 and 123 at the opposite sides of the planarized
surfaces 114 and 124 of the first light guide plate 112 of the
first light unit 110, and the second light guide plate 122 of the
second light unit 120, respectively. Patterns different from
each other are disposed on the first and second light guide
plates 112 and 122 of the first and second light units 110 and
120 facing each other to remove moire phenomenon that
stripe patterns appear on a displayed screen. Here, the moire
phenomenon denotes an interference fringe generated when
two or more periodic patterns overlap each other, and means
a phenomenon that when two or more gratings having similar
intervals are disposed to overlap each other and light is illu-
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minated thereto, separate stripe patterns having a large period
different from the two gratings are generated.

[0053] To remove this moire phenomenon, the light units
illustrated in FIGS. 3 to 6 can be applied.

[0054] FIGS. 3 to 6 are views illustrating embodiments of a
light unit for providing different prism patterns of a light
guide plate.

[0055] Referring to FIG. 3, a light unit 210 includes a light
emitting part 211 and a light guide plate 212.

[0056] Prism patterns 214 of grating shapes arranged in a
horizontal direction with a constant interval are formed in an
uneven surface 213 of the light guide plate 212. The light
emitting part 211 includes at least one LED disposed on the
center of a lightincident part 215 of the light guide plate 212,
and can be realized as a tube shaped light emitting lamp, but
is not limited thereto.

[0057] Referring to FIG. 4, a light unit 220 includes a light
emitting part 221 disposed at the left corner of a light incident
part 225 of a light guide plate 222. Prism patterns 224 spaced
from each other with a constant interval and having a different
curvature radius around the left corner of the light incident
part 225 of the light guide plate 222 are formed in an uneven
surface 223 of the light guide plate 222. That is, the prism
patterns 224 of different curvatures are arranged in a concen-
tric shape around the left corner of the light guide plate 222.
[0058] Referring to FIG. 5, a light unit 230 includes a light
emitting part 231 disposed at the right corner of a light inci-
dent part 235 of a light guide plate 232. Prism patterns 234
spaced from each other with a constant interval and having a
different curvature radius around the right corner of the light
incident part 235 of the light guide plate 232 are formed in an
uneven surface 233 of the light guide plate 232. That is, the
prism patterns 234 of different curvatures are arranged in a
concentric shape around the right corner of the light guide
plate 232.

[0059] Referring to FIG. 6, a light unit 240 includes a light
emitting part 241 disposed at the center of a light incident part
245 of a light guide plate 242.

[0060] Prism patterns 244 spaced from each other with a
constant interval and having a different curvature radius
around the center of the light incident part 245 of the light
guide plate 242 are formed in an uneven surface 243 of the
light guide plate 242. That is, the prism patterns 244 of dif-
ferent curvatures are arranged in a concentric shape around
the center of the light incident part 245 of the light guide plate
242.

[0061] Here, since the concentric shaped prism patterns are
provided to the light guide plate 242, the light guide plate 242
can more effectively guide or reflect light from the light
emitting part to achieve a uniform brightness characteristic on
the whole. Also, the prism patterns formed in the uneven
surface of the light guide plate can be formed in various
shapes or a period of various intervals.

[0062] Also, the light emitting part can be selectively dis-
posed on light incident parts of the light guide plate where a
maximum light output can be generated by the prism patterns
of the light guide plate.

[0063] FIG.7isaview illustrating a mobile terminal having
the liquid crystal display device of FIG. 1 is used.

[0064] Referring to FIG. 7, an LCD device 100 is provided
to an upper main machine 201 of the mobile terminal 200.
Referring to FIG. 7A, when the upper main machine 201 is
closed, a portion C of light from the first light unit 110 that is
reflected by the transflective LC panel 130, and a portion B of
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light from the second light unit 120 pass through the trans-
flective LC panel 130 to display an image on the sub-screen
Ws of the LCD device 100.

[0065] Referring to FIG. 7B, when the upper main machine
201 is turned off, a portion A of light from the first light unit
110 that has passed through the transflective LC panel 130
displays an image on the main screen Wm of the LCD device
100. At this point, an image can be displayed on the sub-
screen by reflected light C.

[0066] Also, a control unit (not shown) of the mobile ter-
minal 200 controls driving of the first and second light units
110 and 120, and the transflective LC panel 130, and controls
a display mode displaying the main screen, a display mode
displaying the sub-screen, and a display mode using an extet-
nal light source to be selected. The mobile terminal 200 can
include wired/wireless communication function.

[0067] Although embodiments have been described with
reference to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that
will fall within the spirit and scope of the principles of this
disclosure.

[0068] For example, various variations and modifications
are possible in the component parts and/or arrangements of
the subject combination arrangement within the scope of the
disclosure, the drawings and the appended claims. In addi-
tion, differences associated to variations and modifications in
the component parts and/or arrangements should be con-
strued to be included in the scope of the present disclosure
defined by the appended claims.

INDUSTRIAL APPLICABILITY

[0069] Inadisplay device according to an embodiment and
amobile terminal having the same, an image can be displayed
on both sides using a plurality of light units and a transflective
LC panel.
[0070] Also, amain screen and a sub-screen can be made to
have the same size using a transflective liquid crystal panel.
[0071] Also, the quality of a sub-screen can be improved to
a level of the quality of a main screen using a transflective
liquid crystal panel.
[0072] Also, since an external light source can be used
through two transparent light units, power consumption can
be reduced.
[0073] Also, since an image call be displayed on both sides
using one liquid crystal panel, manufacturing costs can be
reduced in comparison with the case where two panels are
used.
1. A display device comprising;
a transflective liquid crystal panel,
a first light unit on a rear side of the transflective liquid
crystal panel; and
asecond light unit on a front side of the transflective liquid
crystal panel.
2. The display device according to claim 1, wherein the
transflective liquid crystal panel comprises:
first and second substrates facing each other;
aliquid crystal layer interposed between the first and sec-
ond substrates; and
a plurality of pixel regions each having a reflection portion
and a transmission portion on the second substrate.
3. The display device according to claim 1, wherein the
transflective liquid crystal panel transmits a portion of light
from the first light unit and reflects the rest of the light.
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4. The display device according to claim 1, wherein the
transflective liquid crystal panel transmits light incident from
the second light unit.

5. The display device according to claim 1, comprising
polarizers on both sides of the transflective liquid crystal
panel, the polarizers having polarizing axes perpendicular to
each other.

6. The display device according to claim 1, wherein each of
the first and second light units comprises:

a light emitting part for emitting light at one end; and

a light guide plate for guiding light from the light emitting
part to provide the light to the transflective liquid crystal
panel.

7. The display device according to claim 6, wherein the
light emitting part comprises at least one of a tube shaped
light emitting lamp and a light emitting diode.

8. The display device according to claim 6, wherein the
light guide plate comprises:

a planarized surface facing the transflective liquid crystal

panel; and

an uneven surface on an opposite side of the planarized
surface, the uneven surface including prism patterns.

9. The display device according to claim 8, wherein the
prism patterns in the light gnide plate of the first light unit is
different from the prism patterns in the light guide plate of the
second light unit.

10. The display device according to claim 8, wherein the
prism patterns of the light guide plate comprise at least one of
grating shaped patterns and concentric patterns separated
from each other with a constant interval.

11. The display device according to claim 10, wherein the
concentric patterns are arranged around at least one of one
corner, the other corner, and a center region of a light incident
part of the light guide plate.

12. The display device according to claim 10, wherein at
least one light emitting part is disposed at a central portion of
the grating shaped patterns or the concentric patterns.

13. A display device comprising:

a transflective liquid crystal panel;

a first light unit on a rear side of the transflective liquid
crystal panel, the first light unit including a first light
emitting part, and a first light guide plate on a light
emitting region of the first light emitting part; and

asecond light unit on a front side of the transflective liquid
crystal panel, the second light unit including a second
light emitting part on one end, and a second light guide
plate having prism patterns different from those of the
first light guide plate, and the second light guide plate
being on a light emitting region of the second light
emitting part.

14. The display device according to claim 13, wherein the
transflective liquid crystal panel transmits a portion of light
from the first light unit and reflects the rest of the light, and
transmits light from the second light unit.

15. The display device according to claim 13, comprising
polarizers on both sides of the transflective liquid crystal
panel, the polarizers having polarizing axes perpendicular to
each other.

16. The display device according to claim 13, wherein the
prism patterns of the first and second light guide plates com-
prise at least one of grating shaped patterns and concentric
patterns at a corner or center of a light incident part, the
patterns being separated from each other with a constant
interval.
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17. A mobile terminal comprising:
a transflective liquid crystal panel:
a first light unit on a rear side of the transflective liquid
crystal panel;
asecond light unit on a front side of the transflective liquid
crystal panel; and
a control unit for controlling driving of at least one of the
first light unit and the second light unit to control a
display mode of the transflective liquid crystal panel.
18. The mobile terminal according to claim 17, wherein the
transflective liquid crystal panel transmits or reflects light
from the first light unit, and transmits light from the second
light unit.
19. The mobile terminal according to claim 17, wherein the
first light unit comprises a first light emitting part at one end
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and a first light guide plate in a light emitting region of the first
light emitting part, and

the second light unit comprises a second light emitting part

at one end and a second light guide plate in a light
emitting region of the second light emitting part, the
second light guide plate having prism patterns different
from those of the first light guide plate.

20. The mobile terminal according to claim 17, wherein the
control unit controls the display mode to operate in at least
one of a first display mode using the first light unit, a second
display mode using at least one of the first light unit and the
second light unit, and a third display mode using an external
light source.
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