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(57) ABSTRACT

A 2D/3D image display device including a display unit with
aplurality of gate lines, a plurality of data lines, and a plural-
ity of pixels, the plurality of gate lines crossing the plurality of
data lines, and the plurality of pixels being coupled to the
plurality of gate lines and the plurality of data lines; and a
controller for receiving an input signal and setting a first
driving frequency or a second driving frequency according to
the input signal. An image of one frame operating according
to the second driving frequency receives and displays the
same image data for each of a first period and a second period,
a video signal transmitted to one of the plurality of pixels for
the first period has first polarity, and a video signal transmit-
ted to one of the plurality of pixels for the second period has
second polarity.

(Right eye)

(Left eye)



US 2008/0252578 A1

Oct. 16,2008 Sheet1 of 11

Patent Application Publication

005~ 19ALIp 181 11eq -
_| ; T o0v
— . | N
4 g SR
002~ - | %0
occH4 Ul U uyuyuir 2y
b = )
0ze—"" / ma q
ok, cee S
a ‘a -
s = SUASA
J9A1Ip BlEp ~ 19]]011U00
\ ~ v ) SUASH
00§ ~ jeubis 1ndu
001

I°Old



Patent Application Publication  Oct. 16,2008 Sheet 2 of 11 US 2008/0252578 Al

S
O N
I )
E —
- b))
«
>< >< ><
Al e || A
S
R
() — ° . .' .
%\ q>') . . o °
— . .
S
© )
(s
a g
> > ><
U’ @) D—I D—I e o o Q—l
o [aV]
(]
= 2
> >
él D_I e o 0 D—’
(=] D)
W
‘ ‘ +~ [a\] o e o lC: [
<| | o & S &) S
<| |9 . Q
> <
NN o -—
N D [ ) Iy -
©

Sg ——

Voff —
Von



Patent Application Publication  Oct. 16,2008 Sheet 3 of 11 US 2008/0252578 Al

FIG. 3

230

BC

Sp —» barrier driver - 500




Patent Application Publication  Oct. 16,2008 Sheet 4 of 11 US 2008/0252578 Al

FIG. 4

210 220

_J/ 7,/ 230

Left /221
- 231

Right| 222
- 232
Leftcg

Right
o 7 (Right eye)
eft|’

Right

Left

Right i

Left

S

|

Right I (Left eye)

- L

light  display barrier
source  panel |

I'



Patent Application Publication  Oct. 16,2008 Sheet 5 of 11 US 2008/0252578 Al

FIG. 5
100
7
—
Input 110
signal . .
————PD/3D determination unit
120 130
Vsync Y SR Z
——— , , .
Hsync timing controller =limage processor
Ss Sp S DATA




Patent Application Publication  Oct. 16,2008 Sheet 6 of 11 US 2008/0252578 Al

A
N
_L_L__l
— . l
\& |
. _l -t
& |
= —1 L
]
1
]
] 1]
e} Q
g\ >~C > - V] o °* o
g Iw OD— < ] o o



Patent Application Publication  Oct. 16,2008 Sheet 7 of 11 US 2008/0252578 Al

FIG. 6B

11 -
122

121

Y

Y
A

Vsyne

MHFHLJHMFW LT

CPV

G1

G2

G3




US 2008/0252578 A1

Oct. 16,2008 Sheet 8 of 11

Patent Application Publication

awel) L+N
+|+ |+
+ |+ |+
+ |+ |+

Uo IS 19AU]I

-
UolI319911p UBDG

owel) N

U1

VL OIA

UOISIBAUL BUlT]
-
uoi319811p uedg




US 2008/0252578 A1

Oct. 16,2008 Sheet 9 of 11

awesl L+N swell] N
RN // > AN NS
RN S . //A E A A RN AN
-1 -1-1-1- + ]+ |+ |+ + |+
= LES , \ LEC
~ /////, /Um/ NN N / NN /// . S
- -1-1-1- ++ |+ ]+ + |+
R SRR N SO o
S AR SRR A A UOISJIBAUL BUlT  Punfiafin N UOISIBAUl BUlT
—— 1 ! |
uorjoelip ueog |ttt |+t |+ |+ ]| Gorjosiip ueog

Patent Application Publication

d. "OlAd



US 2008/0252578 A1

Oct. 16,2008 Sheet 10 of 11

suel) N
RN SR . // // // = ﬂ/ ////

-1 -1 - + ]+ |+ |+ +]|+

\ LEC , I

s NS o

- -1 - +l |+ ]+ + ]+

SOPNPINTT uois oAUl eu i PRy UO IS IBAUL BulT

. - . !
\u -1 - UO110911p UBdS + ]+ |+ + |+ UO110811p uBDg
’

Us 'S ]

Patent Application Publication

V8 DA



US 2008/0252578 A1

Oct. 16,2008 Sheet 11 of 11

awel} [+N
/,// NN /// NN\
+l+]+ |+ + ]|+
Lee
R N A . N Hec
+l++ | +]+ ]|+
uoisieaul sul PRSI  SERSTT yoysieaul sulq
uotjosiip ueog |+t + |+ ]+ + |+ 4co:om:n ueog
. | |
LUg
]

Patent Application Publication

a8 "Old



US 2008/0252578 Al

2D/3D LIQUID CRYSTAL DISPLAY DEVICE
AND METHOD FOR DRIVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2007-0036006 filed in the
Korean Intellectual Property Office on Apr. 12, 2007, the
entire content of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a 2D/3D image dis-
play device and a method of driving the same.

[0004] 2. Description of the Related Art

[0005] Ingeneral, aperson senses a three-dimensional (3D)
effect due to a physiological factor and an experimental fac-
tor. In3D image display technology, a 3D object is generally
displayed using a binocular parallax (i.e., the apparent dis-
placement of an object as seen between a viewer’s left and
right eyes), which is the largest factor that can create a 3D
effect in a local area.

[0006] In general, a 3D image display device creates a 3D
image by spatially separating a left image and a right image
from each other using optical elements. For example, a
method of using a lenticular lens array and a method of using
a parallax barrier are used.

[0007] Today, a 3D image display device that can display
both a 2D image and a 3D image has been developed and
commercially used. A display device in which a display panel
includes a liquid crystal layer element exists among 3D image
display devices that can selectively display a 2D image and a
3D image.

[0008] An image signal of one frame of the 3D image
display device including the liquid crystal layer element
includes positive (+) polarity and negative (=) polarity
according to a line inversion method. An image of a frame is
displayed with luminance according to a potential difference
between positive (+) polarity and a common voltage Vcom, or
negative (-) polarity and Veom. A difference in luminance
between frames occurs due to a correspondence in the direc-
tion of the arrangement of optical elements and a scan direc-
tion, generating a flicker phenomenon.

[0009] The above information disclosed in this Back-
ground section is only to enhance understanding of the back-
ground and therefore it may contain information that does not
form the prior art that is already known in this country to a
person of ordinary skill in the art.

SUMMARY OF THE INVENTION

[0010] Aspects of embodiments of the present invention are
directed toward a 21D/3D image display device and a method
of driving the same, having the advantage of reducing or
preventing a flicker phenomenon while displaying a 3D
image.

[0011] A 2D/3D image display device according to an
exemplary embodiment of the present invention includes a
display unit and a controller. The display unit comprises a
plurality of gate lines for transmitting gate signals, a plurality
of data lines that cross the plurality of gate lines, and a
plurality of pixels that are coupled to the plurality of gate lines
and the plurality of data lines. The controller receives an input
signal and sets a driving frequency as either a first driving
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frequency or a second driving frequency, according to the
input signal. The image display device, when operating
according to the second driving frequency, receives and dis-
plays the same image data for each of a first period and a
second period of an image of one frame. A video signal
transmitted to one of the plurality of pixels for the first period
has a first polarity, and a video signal transmitted to one of the
plurality of pixels for the second period has a second polarity.
[0012] Animage of one frame may be displayed with lumi-
nance according to a potential difference between the first
polarity and a common voltage (Vcom) for the first period,
and with luminance according to a potential difference
between the second polarity and Veom for the second period.
The first polarity may be a signal having a voltage level higher
than that of Vcom, and the second polarity may be a signal
having a voltage level lower than that of Veom.

[0013] The controller may include a 2D/3D determination
unit for determining whether the input signal is a 2D image
signal or a 3D image signal, and transmitting the determined
result to a timing controller. The timing controller sets the
driving frequency to the first driving frequency when a 2D
image is displayed according to the 2D image signal, or it sets
the driving frequency to the second driving frequency when a
3D image is displayed according to the 3D image signal. An
image processor generates 2D image data or 3D image data
based on the 2D image signal or the 3D image signal.
[0014] The display unit may include a barrier that is suit-
ably placed in correspondence to the arrangement of a plu-
rality of left eye pixels and right eye pixels, to enable the
perception of a 3D image. According to a barrier control
signal, ifthe input signal is a 2D image signal, the barrier may
be set to a transmission area, and if the input signal is a 3D
image signal, the barrier may be set to a suitable arrangement
of transmission areas and non-transmission areas.

[0015] Another embodiment of the present invention pro-
vides a method of driving a 2D/3D display device including a
display unit for displaying a 2D image or 3D image according
to an input signal. This method includes determining whether
the input signal is a 2D image signal or a 3D image signal, and
if the input signal is a 2D image signal, driving with a first
driving frequency for a period in which the 2D image is
displayed according to the 2D image signal. Ifthe input signal
is a3D image signal, driving with a second driving frequency,
whichis different from the first driving frequency, fora period
in which the 3D image is displayed according to the 3D image
signal. The method also includes displaying image data ofthe
input signal according to the first driving frequency or the
second driving frequency. The method may further include
generating and transmitting image data corresponding to each
of the first driving frequency and the second driving fre-
quency, and generating and transmitting a control signal for
controlling the display unit according to the first driving
frequency or the second driving frequency.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a block diagram illustrating major compo-
nents of a 2D/3D image display device according to an exem-
plary embodiment of the present invention.

[0017] FIG. 2 is a block diagram illustrating the operation
of a liquid crystal display (LCD) panel 220 according to an
exemplary embodiment of the present invention.

[0018] FIG. 3 is a diagram illustrating a barrier 230 and a
barrier driver 500 according to an exemplary embodiment of
the present invention.
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[0019] FIG.41is a cross-sectional view of a display unit 200
taken along line I-I' of FIG. 1.

[0020] FIG. 5 is a block diagram illustrating a controller
100 according to an exemplary embodiment of the present
invention.

[0021] FIG. 6Ais atiming diagram showing several signals
when a first driving frequency is applied as according to an
exemplary embodiment of the present invention.

[0022] FIG. 6B is a timing diagram showing several signals
when a second driving frequency is applied as according to an
exemplary embodiment of the present invention.

[0023] FIG. 7A is a diagram illustrating the polarity of a
video signal for a frame image when a 2D image is displayed
with the first driving frequency, according to an exemplary
embodiment of the present invention.

[0024] FIG. 7B is a diagram illustrating the polarity of a
video signal for a frame image when a 3D image is displayed
with the first driving frequency in the related art.

[0025] FIGS. 8A and 8B are diagrams illustrating the polar-
ity of a video signal for a frame image when a 3D image is
displayed with a second driving frequency, according to an
exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0026] In the following detailed description, only certain
exemplary embodiments of the present invention have been
shown and described, simply by way of illustration. As those
skilled in the art will realize, the embodiments described
herein may be modified in various ways without departing
from the spirit or scope of the present invention. Accordingly,
the drawings and description are to be regarded as illustrative
in nature and not restrictive. In addition, unless explicitly
described to the contrary, the word “comprise” and variations
such as “comprises” or “comprising,” will be understood to
imply the inclusion of stated elements but not the exclusion of
any other elements. Like reference numerals designate like
elements throughout the specification.

[0027] FIG. 1 is a block diagram illustrating the major
components of a 2D/3D image display device according to an
exemplary embodiment of the present invention. According
to this embodiment, the display device includes a controller
100, a display unit 200, a data driver 300, a gate driver 400,
and a barrier driver 500, and can selectively display a 2D
image or a 3D image.

[0028] The controller 100 receives an input signal, a verti-
cal synchronization signal Vsync, and a horizontal synchro-
nization signal Hsync from the outside of the image display
device. An input signal received by the controller 100 may be
general 2D image data, 3D graphic data that are stereoscopi-
cally displayed on a plane (including 3D space coordinates
and surface information of an object), or 3D projection data
including image data of each view point.

[0029] A driving frequency, according to an exemplary
embodiment of the present invention, is a frame rate in which
an image of one frame is displayed during a unit time. For
example, in one embodiment, if the driving frequency is 120
Hz, 120 frames are displayed in the display unit 200 each
second. The controller 100 determines whether the input sig-
nal is a 2D image signal or a 3D image signal, and sets each
different driving frequency for a period when a 2D image is
displayed and for a period when a 3D image is displayed.
Hereinafter, the driving frequency when a 2D image is dis-
played will be referred to as “a first driving frequency,” and
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the driving frequency when a 3D image is displayed will be
referred to as “a second driving frequency” As described
below, according to one embodiment, the 2D/3D image dis-
play device sets the second driving frequency to be greater
than the first driving frequency. Also, according to one
embodiment, the 2D/3D image display device sets the second
driving frequency to be double the first driving frequency in
order to reduce or prevent a flicker phenomenon.

[0030] The controller 100 generates a data driver control
signal S, an image data signal DATA, a gate driver control
signal S, and a barrier driver control signal Sz according to a
vertical synchronization signal Vsync, a horizontal synchro-
nization signal Hsync, and either one of the first or second
driving frequencies. The controller 100 outputs the data
driver control signal S,,and the image data signal DATA to the
data driver 300, outputs the gate driver control signal S to the
gate driver 400, and outputs the barrier driver control signal
S, to the barrier driver 500.

[0031] The 2D/3D image display device according to an
exemplary embodiment of the present invention displays an
image using a liquid crystal layer element. According to this
embodiment, the display unit 200 includes a light source 210,
a liquid crystal display (LCD) panel 220, and a barrier 230.
The components of the display unit 200 are stacked in order of
the light source 210, the LCD panel 220, and the barrier 230.
The barrier 230, according to one embodiment, is an optical
element using a parallax barrier, however, is not limited
thereto.

[0032] FIG. 2 is a block diagram illustrating the operation
of an LCD panel 220 according to an exemplary embodiment
of the present invention. The LCD panel 220 is connected to
the data driver 300 using a plurality of data lines, and video
signals D1-Dm are transmitted to the pixels PX through the
data lines. The video signals D1-Dm according to an exem-
plary embodiment of the present invention may be analog
data voltages to which the image data signal DATA is con-
verted.

[0033] Further, the LCD panel 220 is connected to the gate
driver 400 using a plurality of gate lines, and receives gate
signals G1-Gn through the gate lines. In this case, the gate
signals G1-Gn control a switch, which allows the video sig-
nals D1-Dm to be transmitted to a liquid crystal layer ele-
ment. That s, if a switch is electrically connected by the gate
signals G1-Gn, the video signals D1-Dm are transmitted to
the liquid crystal layer element, and if a switch is electrically
disconnected by the gate signals G1-Gn, the video signals
D1-Dm are not transmitted to the liquid crystal layer element.
[0034] The LCD panel 220 includes a plurality of gate lines
that transmit gate signals, a plurality of data lines that are
insulated from and that cross the plurality of gate lines, and a
plurality of pixels PX that are formed at crossings of the
plurality of gate lines and the plurality of data lines. In an
exemplary embodiment of the present invention, it is assumed
that a red subpixel for displaying red R, a green subpixel for
displaying green G, and a blue subpixel for displaying blue B
form one pixel PX. Further, in an exemplary embodiment of
the present invention, a plurality of pixels PX of the LCD
panel 220 includes pixels (hereinafter, ‘left-eye pixels’) cor-
responding to a left-eye image and pixels (hereinafter, ‘right-
eye pixels’) corresponding to a right-eye image. The left-eye
pixels and the right-eye pixels are repeatedly arranged. In
more detail, the left-eye pixels and the right-eye pixels are
repeatedly arranged in parallel to each other to form a stripe
form or a zigzag form. Arrangement of the left-eye pixels and
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the right-eye pixels can be properly changed in correspon-
dence to the barrier 230. Further, the barrier 230 can be
suitably placed in correspondence to the arrangement of a
plurality of left-eye pixels and right-eye pixels.

[0035] The data driver 300 generates video signals D1-Dm
corresponding to an applied image data signal DATA and
transmits the video signals D1-Dm to the data lines of the
LCD panel 220 according to a data driver control signal S ,.
[0036] The gate driver 400 generates the gate signals
G1-Gn and transmits the gate signals G1-Gn to the gate line of
the LCD panel 220 according to the gate driver control signal
Se

[0037] FIG. 3 is a diagram illustrating a barrier 230 and a
barrier driver 500 according to an exemplary embodiment of
the present invention.

[0038] The barrier driver 500 transmits a barrier control
signal BC to the barrier 230 according to a barrier driver
control signal Sz. The barrier control signal BC according to
an exemplary embodiment of the present invention is a signal
having a voltage level of a driving voltage for driving a barrier
electrode.

[0039] The barrier 230 receives a barrier control signal BC
according to a 2D image signal or a 3D image signal from the
barrier driver 500 and is driven according to the received
barrier control signal BC. In an exemplary embodiment of the
present invention, in a case where the barrier 230 is normally
opaque, if a driving voltage is not applied, the barrier 230 is a
non-transmission area. Alternatively, in a case where the bar-
rier 230 is normally transparent, if a driving voltage is
applied, the barrier 230 becomes a non-transmission area.
That is, if a driving voltage is not applied, the barrier 230 is
divided into a normally opaque barrier to be a non-transmis-
sion area and a normally transparent barrier to be a transmis-
sion area. Hereinafter, the driving of the barrier 230 is
described in detail with reference to FIG. 4.

[0040] FIG. 4is across-sectional view of a display unit 200
taken along line I-I' of FIG. 1.

[0041] FIG. 4 shows a diagram in which a viewer views a
3D image through left-eye pixels and right-eye pixels using a
cross-sectional view of the light source 210, the LCD panel
220, and the barrier 230 taken along line I-I' of FIG. 1.
[0042] As shown in FIG. 4, the LCD panel 220 includes a
plurality of left-eye pixels 221 and a plurality of right-eye
pixels 222 that are repeatedly arranged. and the barrier 230
includes non-transmission areas 231 and transmission areas
232 that are repeatedly arranged in parallel to the direction of
arrangement of the plurality of left-eye pixels 221 and the
plurality of right-eye pixels 222. A left-eye image of the
left-eye pixels 221 of the LCD panel 220 is projected to a left
eyethrough the transmission areas 232 of the barrier 230, and
aright-eyeimage of the right-eye pixels 222 of the LCD panel
220 is projected to a right eye through the transmission areas
232 of the barrier 230. In this way, if the non-transmission
areas 231 and the transmission areas 232 are alternately
formed corresponding to the left-eye pixels 221 and the right-
eye pixels 222, a light projecting path is formed in which the
left-eye image of the left-eye pixels 221 and the right-eye
image of the right-eye pixels 222 are projected to the left eye
and the right eye, respectively, through the transmission areas
232.

[0043] For example, if a barrier control signal BC accord-
ing to a 3D image signal is transmitted to the barrier 230, a
left-eye image and a right-eye image that are included in the
left-eye pixels 221 and the right-eye pixels 222 of the LCD
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panel 220 are divided into a left-eye image and a right-eye
image by non-transmission areas 231 and transmission areas
232 of the barrier 230 and are respectively projected to theleft
eye and the right eye of the user.

[0044] FIG. 5is a block diagram illustrating the configura-
tion of a controller 100 according to an exemplary embodi-
ment of the present invention.

[0045] As shown in FIG. 5, the controller 100 includes a
2D/3D determination unit 110, a timing controller 120, and
an image processor 130.

[0046] The 2D/3D determination unit 110 determines
whether a signal that is input from the outside of the 3D image
display device is a 2D image signal or a 3D image signal. Ifa
signal that is input from the outside of the 3D image display
device is a 2D image signal, the 2D/3D determination unit
110 generates a first frequency control signal S, and trans-
mits the generated first frequency control signal S, to the
timing controller 120. If a signal that is input from the outside
of the 3D image display device is a 3D image signal, the
2D/3D determination unit 110 generates a second frequency
control signal S,, and transmits the generated second fre-
quency control signal S, to the timing controller 120. Further,
the 2D/3D determination unit 110 transmits 2D image data or
3D image data that are included in the input signal to the
image processor. The input signal according to an exemplary
embodiment of the present invention includes a determina-
tion signal for determining a 2D or 3D image signal.

[0047] The timing controller 120 sets a driving frequency
for each image signal according to a vertical synchronization
signal Vsync, a horizontal synchronization signal Hsync, and
a determined result of the input signal. Specifically, when the
first frequency control signal S, is transmitted, the timing
controller 120 sets a first driving frequency. The first driving
frequency according to an exemplary embodiment of the
present invention is a driving frequency for displaying a 2D
image, and generates and transmits a data driver control sig-
nal S;,, a gate driver control signal S, and a barrier driver
control signal Sz according to a horizontal synchronization
signal Hsync and a vertical synchronization signal Vsync that
are input from the outside of the 3D image display device.
However, when the second frequency control signal S, is
transmitted, the timing controller 120 sets a second driving
frequency that is greater than the first driving frequency. The
timing controller 120 adjusts a horizontal synchronization
signal Hsync and a vertical synchronization signal Vsync
according to the second driving frequency. According to the
adjusted horizontal synchronization signal Hsync and verti-
cal synchronization signal Vsync, the timing controller 120
generates and transmits the data driver control signal S, the
gate driver control signal S, and the barrier driver control
signal 8. Further, the timing controller 120 generates a data
control signal S; and transmits the generated data control
signal S; to the image processor 130, such that the image data
signal DATA can be synchronously provided with the data
driver control signal S ,, the gate driver control signal S, and
the barrier driver control signal S.

[0048] The image processor 130 generates the image data
signal DATA based on a 2D image signal ora 3D image signal
that is transmitted from the 2D/3D determination unit 110.
The image processor 130 synchronizes the image data signal
DATA with the data control signal S, that is transmitted from
the timing controller 120, and transmits the synchronized
image data signal DATA.
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[0049] Hereinafter, referring to FIGS. 6A and 6B, when an
image of one frame is displayed according to the first or
second driving frequency, application timing is described. In
this case, for better understanding and ease of description, the
first driving frequency is set to 60 Hz and the second driving
frequency is set to 120 Hz.

[0050] FIGS. 6A and 6B show the vertical synchronization
signal Vsync, the horizontal synchronization signal Hsync,
the gate clock signal CPV, and the gate signals G1-Gn when
the first driving frequency or the second driving frequency
according to an exemplary embodiment of the present inven-
tion is applied.

[0051] InFIG.6A,whenanimage of one frameis displayed
by application of the first driving frequency, the gate signals
G1-Gn are synchronized with rising edge timing of a gate
clock signal CPV during aperiod T1 in whichan image ofone
frame is displayed. The gate signals G1-Gn have a gate-on
voltage for a period of the gate clock signal CPV. In this case,
while each gate-on voltage is applied, video signals D1-Dm
of an image to display through a plurality of data lines are
transmitted to the LCD panel 220.

[0052] Alternatively, in FIG. 6B, an image of one frame is
displayed by application of the second driving frequency,
which is greater than the first driving frequency. The gate
signals G1-Gn have a gate-on voltage for one cycle of a gate
clock signal CPV, during a period T21 corresponding to ¥2 of
a period T1 in which an image of one frame is displayed in
FIG. 6A. While each gate-on voltage is applied, video signals
D1-Dm of an image to display are transmitted to the LCD
panel 220 through a plurality of data lines. In this case, a
gate-on voltage can be applied a second time to gate signals
(G1-Gn during a period T22 corresponding to theremaining ¥4
of the period T1. When each gate-on voltage 1s applied a
second time, video signals D1-Dm of an image to display can
be transmitted again to the LCD panel 220. That is, when an
image of one frame is displayed according to the second
driving frequency, the same image data can be applied two
times.

[0053] Below, referring to FIGS. 7A, 7B, 8A, and 8B, a
method of reducing or removing a flicker phenomenon gen-
erated in the LCD panel 220 will be described.

[0054] FIG. 7A is a diagram illustrating the polarity of a
video signal for a frame image, when a 2D image is displayed
with the first driving frequency according to an exemplary
embodiment of the present invention. FIG. 7B is a diagram
illustrating the polarity of a video signal for a frame image,
when a 3D image is displayed with the first driving frequency
in the related art.

[0055] InFIG. 7A, when a 2D image is displayed with the
first driving frequency, video signals of an N-th frame image
and a (N+1)-th frame image that are displayed according to
line inversion include both positive (+) polarity and negative
(-) polarity. The positive (+) polarity according to an exem-
plary embodiment of the present invention is the polarity of a
signal having a voltage level higher than that of a common
voltage Vecom when a voltage of a video signal is determined
according to a line inversion driving method. The negative (-)
polarity is the polarity of a signal having a voltage level lower
than that of a common voltage Vcom when a voltage of a
video signal is determined according to a line inversion driv-
ing method. That is, because the luminance of each pixel is
determined by the potential difference between the positive
(+) polarity and a common voltage Vcom, or negative (-)
polarity and Vcom, using the line inversion method, even if a
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frame changes, the perceived luminance is sustained by the
average, so a flicker phenomenon is not generated.

[0056] Alternatively, in FIG. 7B, a 3D image is displayed
with the first driving frequency, and the barrier 230 of the
display unit 200 is positioned in parallel to a scan direction.
The barriers 230 are arranged in parallel at predetermined
spaces, for example, to form non-transmission areas 231. In
FIG. 7B, due to the barriers 230 that are positioned in parallel
to the scan direction, a video signal of the N-th frame image
that is displayed according to line inversion has positive (+)
polarity, and a video signal of the (N+1)-th frame image has
negative (-) polarity. That is, according to the line inversion
driving method, the N-th frame displays an image with lumi-
nance according to a potential difference between a common
voltage Vcom and positive (+) polarity, and the (N+1)-th
frame displays an image with luminance according to a
potential difference between a common voltage Vcom and
negative (-) polarity. According to line inversion, the N-th
frame and the (N+1)-th frame display images with luminance
according to different polarities, and a flicker phenomenon is
generated by a luminance difference between frames.

[0057] Below, a method of preventing the flicker phenom-
enon generated when displaying a 3D image is described with
reference to FIGS. 8A and 8B.

[0058] FIGS. 8A and 8B are diagrams illustrating the polar-
ity of video signals of the N-th frame image and the (N+1)-th
frame image, respectively, which are displayed to a viewer
when the display unit 200 is operated according to the second
driving frequency.

[0059] Asshown in FIGS. 8 A and 8B, the barrier 230 of the
display unit 200 is positioned in parallel to a scan direction,
and a plurality of barriers is arranged in parallel at predeter-
mined spaces, for example, to form non-transmission areas
231.

[0060] InFIG. 8A, avideo signal of the N-th frame image
operating according to the second driving frequency becomes
afirst entire scan Sn and a second entire scan Sn'. In this case,
after the first entire scan Sn is performed while a barrier 230
is positioned in parallel to a scan direction, a video signal of
the N-th frame image has positive (+) polarity, and after the
second entire scan Sn' is performed, a video signal of the N-th
frame image has negative (=) polarity. That is, because a
difference in luminance is generated according to the polarity
of a video signal, one frame displaying the same image is
divided into two periods and driven. For a first period, an
image displayed according to the first entire scan Sn has a
luminance that is determined by the potential difference
between a common voltage Veom and a video signal of posi-
tive (+) polarity. For a next period, an image displayed
according to the second entire scan Sn' has a luminance that is
determined by the potential difference between a common
voltage Veom and a video signal of negative (<) polarity. As
a result, the N-th frame has an average of luminance that is
displayed by a common voltage Vcom and a video signal of
positive (+) polarity and luminance that is displayed by a
common voltage Vcom and a video signal of negative (-)
polarity, whereby a viewer recognizes that the entire lumi-
nance of the frame is constantly sustained. By such a driving
method, the (N+1)-th frame of FIG. 8B also has an average of
luminance that is displayed by a common voltage Vcom and
a video signal of positive (+) polarity and luminance that is
displayed by a common voltage Vcom and a video signal of
negative (-) polarity, whereby a viewer recognizes that entire
luminance of the frame is constantly sustained. Accordingly,
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because each luminance of the N-th frame and the (N+1)-th
frame operating according to the second driving frequency is
constantly sustained by average, even if a frame changes, a
viewer does not recognize a flicker phenomenon.

[0061] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.

[0062] As described above, according to the present inven-
tion, by controlling a driving frequency according to an input
video signal, flicker phenomenon can be reduced or pre-
vented.

What is claimed is:

1. A 2D/3D image display device comprising:

a display unit comprising a plurality of gate lines, a plural-
ity of data lines, and a plurality of pixels, the plurality of
gate lines crossing the plurality of data lines, and the
plurality of pixels being coupled to the plurality of gate
lines and the plurality of data lines; and

a controller for receiving an input signal and for setting a
driving frequency to be a first driving frequency or a
second driving frequency according to the input signal,

wherein the controller is configured such that if the driving
frequency is the second driving frequency, then:

the image display device displays same image data for each
of a first period and a second period of one frame of an
image, and

a first video signal derived from the image data is transmit-
ted to one of the plurality of pixels for the first period, the
first video signal having a first polarity, and a second
video signal derived from the image data is transmitted
to the one of the plurality of pixels for the second period,
the second video signal having a second polarity.

2. The 2D/3D image display device of claim 1, wherein the
image of one frame is displayed with luminance according to
apotential difference between the first polarity and a common
voltage for the first period, and with luminance according to
a potential difference between the second polarity and the
common voltage for the second period.

3. The 2D/3D image display device of claim 2, wherein the
first polarity is a signal having a voltage level higher than that
of the common voltage; and

the second polarity is a signal having a voltage level lower

than that of the common voltage.

4. The 2D/3D image display device of claim 2, wherein the
first polarity is a signal having a voltage lower than that of the
common voltage; and

the second polarity is a signal having a voltage level higher

than that of the common voltage.

5. The 2D/3D image display device of claim 1, wherein the
second driving frequency is higher than the first driving fre-
quency.

6. The 2D/3D image display device of claim 5, wherein the
first driving frequency is a frame rate of the one frame, and the
second driving frequency is double the frame rate of the one
frame.
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7. The 2D/3D image display device of claim 1, wherein the
controller comprises:

a 2D/3D determination unit for determining whether the
input signal is a 2D image signal or a 3D image signal,
and transmitting a determined result to a timing control-
ler;

a timing controller for setting the driving frequency to the
first driving frequency when a 2D image is displayed
according to the 2D image signal, or setting the driving
frequency to the second driving frequency when a 3D
image is displayed according to the 3D image signal;
and

an image processor for generating 2D image data based on
the 2D image signal, or 3D image data based on the 3D
image signal.

8. The 2D/3D image display device of claim 1, wherein the
display unit comprises a barrier, placed in correspondence to
the arrangement of a plurality of left eye pixels and right eye
pixels, to enable perception of a 3D image.

9. The 2D/3D image display device of claim 8, wherein,
according to a barrier control signal, if the input signal is a 2D
image signal, the barrier is set to a transmission area, and if
the input signal is a 3D image signal, the barrier is set to a
suitable arrangement of transmission areas and non-transmis-
sion areas.

10. A method of driving a 2D/3D display device including
adisplay unit for displaying a 2D image or 3D image accord-
ing to an input signal, the method comprising:

determining whether the input signal is a 2D image signal

or a 3D image signal;

driving, if the input signal is the 2D image signal, with a

first driving frequency for a period in which the 2D
image is displayed according to the 2D image signal;

driving, if the input signal is the 3D image signal, with a

second driving frequency, which is different from the
first driving frequency, for a period in which the 3D
image is displayed according to the 3D image signal,
and

displaying image data of the input signal according to the

first driving frequency or the second driving frequency.

11. The method of claim 10, further comprising:

generating and transmitting image data corresponding to
each of'the first driving frequency and the second driving
frequency; and

generating and transmitting a control signal for controlling
the display unit according to the first driving frequency
or the second driving frequency.

12. The method of claim 11, wherein the second driving

frequency is greater than the first driving frequency.

13. The method of claim 12, wherein the first driving fre-
quency is a frame rate of one frame of an image, and the
second driving frequency is double the frame rate of the one
frame.

14. A 3D image display device comprising:

a display unit comprising a plurality of gate lines, a plural-
ity of data lines, and a plurality of pixels, the plurality of
gate lines crossing the plurality of data lines, and the
plurality of pixels being coupled to the plurality of gate
lines and the plurality of data lines; and

a controller for receiving an input signal and for setting a
driving frequency,
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wherein the controller is configured such that:

the image display device displays same image data for each
of a first period and a second period of one frame of an
image, and

afirst video signal derived from the image data is transmit-

ted to one of the plurality of pixels for the first period, the
first video signal having a first polarity, and a second
video signal derived from the image data is transmitted
to the one of the plurality of pixels for the second period,
the second video signal having a second polarity.

15. The 3D image display device of claim 14, wherein the
image of one frame 1s displayed with luminance according to
apotential difference between the first polarity and a common
voltage for the first period, and with luminance according to
a potential difference between the second polarity and the
common voltage for the second period.

16. The 3D image display device of claim 15, wherein the
first polarity is a signal having a voltage level higher than that
of the common voltage; and
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the second polarity is a signal having a voltage level lower

than that of the common voltage.

17. The 3D image display device of claim 15, wherein the
first polarity is a signal having a voltage level lower than that
of the common voltage; and

the second polarity is a signal having a voltage level higher

than that of the common voltage.

18. The 3D image display device of claim 14, wherein the
driving frequency is double a frame rate of the one frame.

19. The 3D image display device of claim 14, wherein the
controller comprises an image processor for generating 3D
image data based on the input signal.

20. The 3D image display device of claim 14, wherein the
display unit comprises a barrier that is placed in correspon-
dence to the arrangement of a plurality of left eye pixels and
right eye pixels, to enable perception of a 3D image.
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