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FIG. 5
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FIG. 6

TRANSMITTANCE OF PNL AND ARP IN RIGHT EYE IMAGE
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STEREOSCOPIC IMAGE DISPLAY DEVICE
AND METHOD FOR DRIVING THE SAME

[0001] This application claims the benefit of Korea Patent
Application No. 10-2009-0109854, filed on Nov. 13, 2009,
the entire contents of which is incorporated herein by refer-
ence for all purposes as if fully set forth herein.

BACKGROUND
[0002] 1. Field of the Invention
[0003] This document relates to a stereoscopic image dis-

play device and a method for driving the same.

[0004] 2. Discussion of the Related Art

[0005] Stereoscopic image display devices are generally
classified into display devices of employing a stereoscopic
technique and display devices of employing an autostereo-
scopic technique.

[0006] The stereoscopic technique uses binocular parallax
images which are great in the stereoscopic effect. There are
two types of stereoscopic techniques: one type uses glasses;
and another type does not use glasses. Presently, the two types
have been put to practical use. In the type which uses glasses
(hereinafter, referred to as a “glasses type”), binocular paral-
lax images are displayed on a direct view display panel or a
projector by changing polarization directions or in the tem-
poral division manner, and polarization glasses or liquid crys-
tal shutter glasses are used to implement stereoscopic images.
In the type of which does not use glasses, the stereoscopic
images are implemented by dividing optical axes of binocular
parallax images, by using optical plates such as parallax
barriers provided at front and rear surfaces of a display panel.
[0007] Inthe glasses type, a polarization control panel (or a
retarder) for conversion of polarization characteristics of light
is disposed between the display panel and the polarization
glasses. In the glasses type, images for the left eye (hereinaf-
ter, also referred to as “left eye images™) and images for the
right eye (hereinafter, also referred to as “right eye images™)
are alternately displayed on the display panel, and their polar-
ization characteristics are altered when incident to the polar-
ization glasses via the polarization control panel. Thus, the
left eye images and the right eye images are displayed by the
temporal division in the glasses type, thereby implementing
stereoscopic images without degradation of a resolution.
[0008] However, the glasses type employing the liquid
crystal shutter glasses in the related art has a problem in that
a crosstalk occurs at durations where the left eye images and
the right eye images are not completely divided due to the low
response speed of the polarization control panel. Therefore,
in the glasses type employing the liquid crystal shutter glasses
in the related art, in order to completely divide the images, it
is required to remove the durations where the left eye images
and the right eye images are coupled.

BRIEF SUMMARY

[0009] According to an exemplary embodiment of this dis-
closure, there is provided a stereoscopic image display device
comprising aliquid crystal panel alternately displaying a first
image and a second image, the first and second images being
changed at first transition durations every frame, a polariza-
tion control panel disposed on the liquid crystal panel and
changing polarization states at second transition durations,
polarization glasses enabling the displayed first and second
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images to be viewed via the polarization control panel, and a
backlight unit providing light to the liquid crystal panel and
having black durations where the light is not provided to the
liquid crystal panel.

[0010] According to another exemplary embodiment of
this disclosure, there is provided a method for driving a ste-
reoscopic image display device which comprises a liquid
crystal panel alternately displaying a first image and a second
image, the first and second images being changed at first
transition durations every frame, a polarization control panel
disposed on the liquid crystal panel and changing polarization
states at second transition durations, and polarization glasses
enabling the displayed first and second images to be viewed
via the polarization control panel and changing polarization
states at third transition durations, the method comprising
controlling a backlight unit to have black durations where
light is not provided to the liquid crystal panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention. In
the drawings:

[0012] FIG. 1isa schematic diagram illustrating a configu-
ration of a stereoscopic image display device according to an
embodiment of this disclosure;

[0013] FIG. 2 is a diagram illustrating a configuration of
subpixels in the display panel shown in FIG. 1;

[0014] FIG. 3 is a diagram illustrating a configuration of
light sources of the backlight unit shown in FIG. 1;

[0015] FIGS. 4A and 4B are diagrams illustrating configu-
rations of electrodes of the polarization control panel shown
in FIG. 1;

[0016] FIGS. 5 and 6 are diagrams illustrating light emis-
sion states of the backlight unit in accordance with transmit-
tances of the liquid crystal panel and the polarization control
panel, respectively;

[0017] FIGS. 7 and 8 are waveform diagrams illustrating
operations of the stereoscopic image display device accord-
ing to an embodiment of this disclosure;

[0018] FIG. 9is a diagram illustrating an operation state of
the stereoscopic image display device;

[0019] FIG.101s adiagram illustrating an operation state of
the backlight unit;

[0020] FIG. 11 is a diagram illustrating an operation of the
stereoscopic image display device;

[0021] FIGS. 12 and 13 are simulation waveform diagrams
illustrating switching response curves of the polarization
glasses with respect to image test patterns displayed on the
liquid crystal panel;

[0022] FIG. 14 is simulation waveform diagrams illustrat-
ing black/white response curves of the left eye/right eye in the
polarization control panel and polarization glasses relative to
the emission time of the backlight unit; and

[0023] FIG. 15 is a simulation waveform diagram of the
stereoscopic image display device obtained by multiplying
the simulation waveform diagrams in FIGS. 12 to 14 by each
other.

DETAILED DESCRIPTION OF THE DRAWINGS
AND THE PRESENTLY PREFERRED
EMBODIMENTS

[0024] Detailed contents for practicing this document will
now be described with reference to the accompanying draw-
ings.
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[0025] FIG.1isa schematic diagram illustrating a configu-
ration of a stereoscopic image display device according to an
embodiment of this disclosure, and FIG. 2 is a diagram illus-
trating a configuration of subpixels of the display panel
shown in FIG. 1. FIG. 3 is a diagram illustrating a configu-
ration of light sources of the backlight unit shown in FIG. 1,
and FIGS. 4A and 4B are diagrams illustrating configurations
of electrodes of the polarization control panel shown in FIG.
1.

[0026] Referring to FIGS. 1 to 4, a stereoscopic image
display device according to an embodiment of this disclosure
comprises an image supply unit 110, a controller 120, a first
driver 130, a second driver 135, a liquid crystal panel PNL
which is an example of the display panel, a backlight unit
BLU, a polarization control panel ARP, and polarization
glasses GLS.

[0027] Theimage supply unit 110 supplies to the controller
120, image frame data of two-dimensional (“2D”) format in a
2D mode and image frame data of three-dimensional (“3D”)
format in a 3D mode. Further, the image supply unit 110
supplies image frame data to the controller 120. The image
supply unit 110 also supplies to the controller 120 timing
signals such as a vertical synchronization signal Vsync, a
horizontal synchronization signal Hsync, a data enable signal
DE, a main clock, a low potential voltage GND, and so forth.
The image supply unit 110 selects the 2D mode or 3D mode
by a user’s selection input via a user interface. The user
interface comprises a user input device such as an OSD (on
screen demand), a remote controller, a keyboard, a mouse or
the like.

[0028] The controller 120 supplies an [n]th image frame
data and a [n+1]th image frame data to the liquid crystal panel
PNL. The [n]th image frame data may be selected as image
data for the left eye (hereinafter, also referred to as “left eye
image data”) and the [n+1]th image frame data may be
selected as image data for the right eye (hereinafter, also
referred to as “right eye image data”). The controller 120
converts a frame frequency of the image frame data from the
image supply unit 110 into a frame frequency of 60xn (where
nis a positive integer of two or more)Hz, for example, a frame
frequency of 120 Hz, for supply to the first driver 130. The
controller 120 alternately supplies left eye image frame data
and right eye image frame data to the first driver 130 in the 3D
mode. In addition, the controller 120 multiplies the frame
frequency of input images by n, thereby increasing frequen-
cies of timing control signals for controlling operation tim-
ings of the first and second drivers 130 and 135. The controller
120 controls the second driver 135 such that voltages for scan
lines 164 (see F1G. 4) formed in the polatization control panel
ARP are changed from a first driving voltage to a second
driving voltage when left eye frame images and right eye
frame images are mutually changed in the liquid crystal panel
PNL.

[0029] The first driver 130 includes a data driving circuit
connected to data lines Dn to Dn+2, and a gate driving circuit
connected to gate lines Gm and Gm+1. Under the control of
the controller 120, the first driver 130 converts the digital
image frame data from the controller 120 into analog image
frame data with positive and negative polarities so as to be
supplied to the data lines Dn to Dn+2. The first driver 130
sequentially supplies scan pluses (or gate pulses) to the gate
lines Gm and Gm+1 under the control of the controller 120.
[0030] The second driver 135 shifts switching voltages Von
and Voff supplied to the scanlines 164 along boundaries of the
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left eye image frame data and the right eye image frame data
displayed on the liquid crystal panel PNL. The second driver
135 may be implemented by a multiplexer array which selects
aswitching voltage Voff synchronized with the left eye image
frame data and a switching voltage +Von/-Von synchronized
with the right eye image frame data. Also, the second driver
135 may be implemented by a shift register, and a level shifter
for shifting outputs from the shift register to the switching
voltages Voff and +Von/-Von; moreover, it may be imple-
mented by any analog/digital circuits capable of sequentially
supplying the switching voltages Voff and +Von/-Von to the
scan lines 164 in the polarization control panel ARP.

[0031] Theliquid crystal panel PNL alternately displays an
[n]th image corresponding to the [n]th image frame data in an
[n]th frame period and a [n+1]th image corresponding to the
[n+1]th image frame data in a [n+1]th frame period. The
liquid crystal panel PNL comprises a thin film transistor
(“TFT”) substrate and a color filter substrate 155. A liquid
crystal layer is disposed between the TFT substrate and the
color filter substrate 155. As shown in FIG. 2, the data lines
Dn to Dn+2 and the gate lines Gm and Gm+1 are formed to
intersect each other on the TFT substrate, and subpixels Spr,
SPg and Spb, which are respectively defined by the data lines
Dn to Dn+2 and the gate lines Gm and Gm+1, are arranged in
a matrix. TFTs formed at the respective intersections of the
data lines Dn to Dn+2 and the gate lines Gm and Gm+1
transmit, to pixel electrodes of liquid cells, data voltages
transmitted via the data lines Dn to Dn+2, in response to the
scan pulses from the gate lines Gm and Gm+2. For this, gate
electrodes of the TFTs are connected to the gate lines Gm and
Gm+1, and source electrodes thereof are connected to the
data lines Dn to Dn+2. Drain electrodes of the TFTs are
connected to the pixel electrodes of the liquid crystal cells.
Common electrodes opposite to the pixel electrodes are
applied with common voltages. The color filter substrate is
provided with black matrices and color filters. The common
electrodes are formed on the color filter substrate in a vertical
filed driving type such as a twisted nematic (TN) mode and a
vertical alignment (VA) mode, and they are formed on the
TFT substrate along with the pixel electrodes in a horizontal
field driving type such as an in plane switching (IPS) mode
and a fringe field switching (FFS) mode. Polarizers 154 and
156 are respectively attached to the outer surfaces of the color
filter substrate and the TFT substrate 155 of the liquid crystal
panel PNL. The upper polarizer 156 has the same light
absorption axis as the left eye polarization filter of the polar-
ization glasses GLS, and determines by the light absorption
axis a polarization characteristic of a light incident to the
polarization control panel ARP. The lower polarizer 154
determines a polarization characteristic of a light incident to
the liquid crystal panel PNL. Spacers used to maintain a cell
gap of the liquid crystal layer are disposed between the color
filter substrate and the TFT substrate 155 of the liquid crystal
panel PNL. A liquid crystal mode for the liquid crystal panel
PNL may be implemented by any other liquid crystal mode as
well as the TN mode, the VA mode, the IPS mode, and the FFS
mode.

[0032] The backlight unit BLU, which comprises light
sources LS1 to LS10 emitting light, has a light emission
duration (or light emission band) where light is provided to
the liquid crystal panel PNL and a black duration (or black
band) where the light is not provided to the liquid crystal
panel PNL in order to display images corresponding to the
image frame data on the liquid crystal panel PNL. The light
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provided from the backlight unit BLU is linearly polarized or
circularly polarized in the liquid crystal panel PNL for emis-
sion. The light sources L.S1 to LS10 ofthe backlight unit BLU
may be implemented by any one of a cold cathode fluorescent
lamp (CCFL), a hot cathode fluorescent lamp (HCFL), an
external electrode fluorescent lamp (EEFL), and a light emit-
ting diode (LED), but not limited thereto. The light sources
LS1 to LS10 of the backlight unit BLU is configured to form
the black duration where the light is not provided (In other
words, where the light is omitted), by block unit. For this
configuration, the light sources L.S1 to L.S10 of the backlight
unit BLU may be grouped by at least ten blocks, but not
limited thereto. That is to say, the number of blocks is at least
ten. For example, when the number of the light sources is
twenty and the light sources are grouped by ten blocks, each
block includes two light sources. As such, if the light sources
LS1 to LS10 of the backlight unit BLU are grouped by at least
ten blocks, it is possible to perform a smooth scanning when
the black duration is generated by block unit.

[0033] The polarization control panel ARP is disposed on
the liquid crystal panel PNL and alters the polarization state
of the light to be orthogonal to each other every frame period.
The polarization control panel ARP alters the light emitted
from the liquid crystal panel PNL to have a first polarization
state in response to the first driving voltage during the [n]th
frame period, and alters the light emitted from the liquid
crystal panel PNL to have a second polarization state in
response to the second driving voltage during the [n+1]th
frame period. For example, the polarization control panel
ARP comprises an upper transparent substrate and a lower
transparent substrate opposite to each other with a liquid
crystal layer therebetween. In the polarization control panel
ARP, as shown in FIG. 4(a), the upper transparent substrate is
provided with a common electrode 168, and the lower trans-
parent substrate is provided with the scan lines 164 which are
divided in a stripe. However, the polarization control panel
ARP may have the common electrode and the scan line 164
formed as shown in FIG. 4(6). In the case where the electrode
structure of the polarization control panel ARP is formed as
shown in FIG. 4(a), the scan lines 164 in the polarization
control panel ARP are divided and positioned in the same
direction so as to have a correspondence relationship of 1 to N
(where N is an even number) with respect to the gate lines Gm
and Gm+1 in the liquid crystal panel PNL. For example, when
the number of the gate lines Gm and Gm+1 in the liquid
crystal panel PNL is 1080 and the number of the scan lines
164 in the polarization control panel ARP is 90, they are
formed such that one scan line corresponds to twelve gate
lines. The liquid crystal layer disposed between the lower
transparent substrate and the upper transparent substrate may
be implemented by, for example, a TN having a wave guide,
an ECB (electrically controlled birefringence) having a half
wave plate (A/2), a VA having the half wave plate, an HAN
(hybrid aligned nematic), an OCB (optically compensated
bend) having the half wave plate, or the like. The common
electrode 168 is applied with a voltage equal to a common
voltage applied to common electrodes in the liquid crystal
panel PNL. The scan lines 164 are applied with the voltage
Voff with the same level as the common voltage before (or
after) the liquid crystal panel PNL displays a right eve frame
image (or a left eye frame image) by applying the scan pulses
to the gate lines corresponding to the scan lies 164. In addi-
tion, the scan lines 164 are alternately applied with the posi-
tive and negative voltages +Von and —Von with a predeter-
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mined difference with the common voltage before (or after)
the liquid crystal panel PNL displays a left eye frame image
(or aright eye frame image) by applying the scan pluses to the
gate lines corresponding to the scan lines 164. Therefore, the
switching voltages +Von, —Von and Voff of three levels are
applied to the scan lines 164 so as to view the left eye and right
eye frame images displayed on the liquid crystal panel PNL
via the polarization glasses GLS. The positive and negative
voltages +Von and —Von higher and lower than the common
voltage prevents the deterioration of the liquid crystal mol-
ecules due to a DC bias.

[0034] The polarization glasses GLS are for viewing
images displayed on the liquid crystal panel PNL via the
polarization control panel ARP. The polarization glasses
comprise aleft glass and aright glass which have light absorp-
tion axes different from each other and thus have polarization
characteristics different from each other. The polarization
glasses GL.S may be configured in various manners depend-
ing on the polarization characteristics of the liquid crystal
panel PNL and the polarization control panel ARP.

[0035] Hereinafter, the stereoscopic image display device
according to an embodiment of this disclosure will be
described more in detail.

[0036] FIGS. 5 and 6 are diagrams illustrating light emis-
sion states of the backlight unit in accordance with transmit-
tances of the liquid crystal panel and the polarization control
panel, respectively.

[0037] Referring to FIGS. 5 and 6, the transmittances are
shown when images displayed on the liquid crystal panel
PNL are changed from a left eye image to a right eye image,
or from a right eye image to a left eye image, and when
polarization states of the polarization control panel ARP are
changed from a left eye polarization to a right eye polariza-
tion, or from a right eye polarization to a left eye polarization.
[0038] For example, when an image corresponding to the
[n]th image frame data and displayed on the liquid crystal
panel PNL is a left eye image LEFT, the polarization state of
the polarization control panel ARP is changed to the left eye
polarization to transmit the left eye image LEFT. On the other
hand, when an image corresponding to the [n+1]th image
frame data and displayed on the liquid crystal panel PNL is a
right eye image RIGHT, the polarization state of the polar-
ization control panel ARP is changed to the right eye polar-
ization to transmit the right eye image RIGHT. During this
procedure, the transition from the left eye image to the right
eye image occurs in the liquid crystal panel PNL, and the
transition from the left eye polarization to the right eye polar-
ization occurs in the polarization control panel ARP.

[0039] As can be seen from FIGS. 5 and 6, in the stereo-
scopic image display device, the crosstalk C/T may be gen-
erated due to the liquid crystal panel PNL or the polarization
control panel ARP, or the like. In other words, the crosstalk
C/T may be generated for various reasons. For example, the
crosstalk C/T may be generated due to the coupling between
two images, or may be generated because a response speed of
the polarization control panel ARP is low and thereby the left
eyeimage and the right eye image are not completely divided.
Generally, in the stereoscopic image display device in the
related art, the backlight unit BLU continues to be turned on
(the turned-on state is denoted by ON in the figures). In
contrast, in the stereoscopic image display device according
to this embodiment, there is the black duration where the
backlight unit BLU is turned off (the turned-off state is
denoted by OFF in the figures) for a constant time so as not to
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provide light, at the durations where the crosstalk C/T is
generated and which corresponds to at least one of the tran-
sition durations in the liquid crystal panel PNL and the polar-
ization control panel ARP. After the transitions in the liquid
crystal panel PNL and the polarization control panel ARP,
there is the light emission durations where the backlight unit
BLU is turned on.

[0040] An operation of the stereoscopic image display
device according to an embodiment of this disclosure will be
described more in detail.

[0041] FIGS. 7 and 8 are waveform diagrams illustrating
operations of the stereoscopic image display device accord-
ing to an embodiment of this disclosure, and FIG. 9 is a
diagram illustrating an operation state of the stereoscopic
image display device. FIG. 10 is a diagram illustrating an
operation state of the backlight unit, and FIG. 11 is a diagram
illustrating an operation of the stereoscopic image display
device.

[0042] Referring to FIGS. 7 and 8, when the left eye image
LEFT and the right eye image RIGHT are displayed on the
liquid crystal panel PNL, the procedures are shown in which
the polarization states of the polarization control panel and
polarization glasses ARP & GLS are also changed from the
left eye polarization LEFT to the right eye polarization
RIGHT. At this time, as shown in the figures, light leakage
occurs in a left eye black and a right eye black at the transition
durations in the polarization control panel and polarization
glasses ARP & GLS. As such, the durations where the light
leakage occurs correspond to the durations where the
crosstalk C/T occurs. Therefore, the black durations BB[n] to
BB[n+2] where the backlight unit BLU is turned off also
correspond to the durations where the light leakage occurs in
the polarization control panel and polarization glasses ARP &
GLS. Accordingly, as shown in FIGS. 7 and 8, in line with the
durations where the crosstalk C/T is generated, the backlight
unit BLU is driven to have the black durations BB[n] to
BB[n+2] where the backlight unit BL.U is turned off and the
light emission durations EB[n] and EB[n+1] where the back-
light unit BLU is turned on.

[0043] Meanwhile, as shown in FIG. 7, the black durations
BB[n] to BB[n+2] may be positioned immediately before the
images displayed on the liquid crystal panel PNL are changed
and immediately before the polarization state of the polariza-
tion control panel ARP is changed. In addition, as shown in
FIG. 8, the black durations BB[n] to BB[n+2] may be posi-
tioned at the moment when the images displayed on the liquid
crystal panel PNL are changed and the moment when the
polarization state of the polarization control panel ARP is
changed. In addition, the black durations BB[n] to BB[n+2]
correspond to the durations where the crosstalk C/T is gen-
erated and can be adjusted by a predetermined time (xA)
depending on at least one characteristic of the liquid crystal
panel PNL, the polarization control panel ARP, and the polar-
ization glasses GLS.

[0044] In FIG. 9, an example is shown in which the back-
light unit BLU is turned off for a constant time so as not to
povide light at durations where the polarization state of the
polarization control panel ARP is changed to a middle polar-
ization between the left eye polarization and the right eye
polarization. As shown in the figure, an image displayed on
the liquid crystal panel PNL is changed to the left eye image
LEFT and the polarization state of the polarization control
panel ARP is changed to the left eye polarization, and there-
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after the backlight unit BLU is turned on so as to provide light
to the liquid crystal panel PNL.

[0045] As described in FIGS. 5 to 9, the black durations
BB[n] to BB[n+2] in this embodiment correspond to at least
one of the durations where the image displayed on the liquid
crystal panel PNL is changed and the durations where the
polarization state of the polarization control panel ARP is
changed. Also, the black durations BB[n] to BB[n+2] corre-
spond to the durations where the light leakage occurs in the
polarization control panel and polarization glasses ARP &
GLS. Further, the black durations BB[n] to BB[n+2] corre-
spond to the middle polarization durations where the polar-
ization state of the polarization control panel ARP is posi-
tioned between the left eye polarization and the right eye
polarization.

[0046] Meanwhile, the black durations BB[n] to BB[n+2]
may be moved along the scan direction in the liquid crystal
panel PNL. As described in FIGS. 5 to 9, the black durations
BB[n] to BB[n+2] where the backlight unit BLU is turned off
may be moved along the scan direction in the liquid crystal
panel PNL, as shown in FIG. 10. As described above, the light
sources [.S1 to LS10 of the backlight unit BLU may be
grouped by at least ten blocks. Thereby, the black durations
BB[n] to BB[n+2] in the backlight unit BLU can be moved by
block unit when moved along the scan direction in the liquid
crystal panel PNL. In this structure of the backlight unit BLU
where the black durations BB[n] to BB[n+2] are formed by
block unit, the black durations BB[n] to BB[n+2] can be
scanned smoothly and can be moved along the scan direction
in the liquid crystal panel PNL. The backlight unit BLU is
synchronized with at least one of the liquid crystal panel PNL
and the polarization control panel ARP, and turned on and
turned off to have the black durations BB[n] to BB[n+2].
[0047] 1In the stereoscopic image display device with the
above-described configuration, for example, as shown in FIG.
11, the backlight unit BLU, the liquid crystal panel PNL, and
the polarization control panel ARP are operated such that the
left eye image LEFT is transmitted during the [n]th frame
period Frame[n] and the right eye image RIGHT is transmit-
ted during the [n+1]th frame period Frame[n+1]. Thereby,
due to the black durations BB[n] to BB[n+2] set to correspond
to the durations where the crosstalk C/T is generated, an
influence by the crosstalk C/T is removed and thus a user can
view orthoscopic images without the coupling of images via
the polarization glasses GLS.

[0048] Hereinafter, the crosstalk improvement in the ste-
reoscopic image display device according to an embodiment
of this disclosure will be further described with reference to
simulation waveform diagrams.

[0049] FIGS. 12 and 13 are simulation waveform diagrams
illustrating switching response curves of the polarization
glasses with respect to image test patterns displayed on the
liquid crystal panel. FIG. 14 is simulation waveform dia-
grams illustrating black/white response curve of the left eye/
right eye in the polarization control panel and polarization
glasses relative to the emission time of the backlight unit.
FIG. 15 is a simulation waveform diagram of the stereoscopic
image display device obtained by multiplying the simulation
waveform diagrams in FIGS. 12 to 14 by each other.

[0050] When a left eye white image test pattern and a right
eye white image test pattern are alternately displayed on the
liquid crystal panel PNL, the switching waveforms of the
polarization glasses GLS in left eye and right eye white states
are shown like those in FIGS. 12 and 13. At this time, as
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shown in FIG. 14, the backlight unit BLU is driven to be
turned off at the black durations BB[n| to BB[n+2] corre-
sponding to the durations where the crosstalk C/T is gener-
ated, and thereby total transmittances of the left eye and right
eye in the polarization control panel ARP gives the following
table 1.

TABLE 1
Left Eye White  Left Eye Black Right Eye Black  Right Eye White
0.254877 0.003176 0.002947 0.250485
[0051] According to the simulation waveform diagram for

the response curve of the polarization control panel ARP
shown in FIG. 14, this embodiment can considerably reduce
the crosstalk C/T as compared with a comparative example,
as shown in table 2.

TABLE 2

Comparative Example Embodiment

21.5% 1.2%

[0052] Here, the comparative example has the same con-
figuration as this embodiment and the backlight unit BLU
continues to be turned on, whereas the backlight unit BLU in
this embodiment, as described above, is driven to be turned
off for a constant time at the black durations BB[n] to BB[n+
2] corresponding to the durations where the crosstalk C/T is
generated.

[0053] The waveform diagram in FIG. 15 is obtained by
multiplying the waveforms in FIGS. 12 to 14 by each other. It
can be seen from FIG. 15 that the black durations BB[n] to
BB[n+2] in this embodiment correspond to at least one of the
durations where images displayed on the liquid crystal panel
PNL are changed and the durations where the polarization
states of the polarization control panel ARP are changed.
Also, it can be seen that the black durations BB[n] to BB[n+2]
in this embodiment correspond to at least one of the durations
where the polarization states of the polarization control panel
ARP are changed and the durations where the polarization
states of the polarization glasses GLS are changed. Further,
the black durations BB[n] to BB[n+2] in this embodiment
correspond to at least one of the durations where the light
leakage occurs in the polarization control panel ARP and the
durations where the light leakage occurs in the polarization
glasses GLS. Also, the black durations BB[n] to BB[n+2] in
this embodiment correspond to the durations where the polar-
ization state of the polarization control panel ARP is changed
to the middle polarization durations between the left eye
polarization and the right eye polarization.

[0054] According to this document, it is possible to provide
the stereoscopic image display device in which the backlight
unit is driven to be turned off at the black durations and thus
the crosstalk generated by the coupling of the left eye image
and the right eye image is reduced, thereby improving a
stereoscopic vision.

[0055] 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 scope of the principles of this disclosure.
More particularly, various variations and modifications are
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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.

1. A stereoscopic image display device comprising:

a liquid crystal panel alternately displaying a first image
and a second image, the first and second images being
changed at first transition durations every frame;

a polarization control panel disposed on the liquid crystal
panel and changing polarization states at second transi-
tion durations;

polarization glasses enabling the displayed first and second
images to be viewed via the polarization control panel;
and

a backlight unit providing light to the liquid crystal panel
and having black durations where the light is not pro-
vided to the liquid crystal panel.

2. The stereoscopic image display device of claim 1,
wherein the black durations correspond to at least one of the
first transition durations and the second transition durations

3. The stereoscopic image display device of claim 1,
wherein the polarization glasses changes polarization states
at third transition durations, and

wherein the black durations correspond to at least one of
the second transition durations and the third transition
durations.

4. The stereoscopic image display device of claim 1,
wherein the black durations correspond to at least one of
durations where light leakage occurs in the polarization con-
trol panel and durations where light leakage occurs in the
polarization glasses.

5. The stereoscopic image display device of claim 1,
wherein the black durations correspond to middle polariza-
tion durations where the polarization state of the polarization
control panelis positioned between a left eye polarization and
a right eye polarization.

6. The stereoscopic image display device of claim 1,
wherein the black durations are moved along a scan direction
in the liquid crystal panel.

7. The stereoscopic image display device of claim 1,
wherein the black durations are moved by block unit along a
scan direction in the liquid crystal panel.

8. The stereoscopic image display device of claim 1,
wherein the backlight unit comprises light sources emitting
lights by block unit.

9. The stereoscopic image display device of claim 8,
wherein the number of blocks is at least ten.

10. The stereoscopic image display device of claim 1,
wherein the backlight unit is driven in synchronization with at
least one of the liquid crystal panel and the polarization con-
trol panel.

11. A method for driving a stereoscopic image display
device which comprises a liquid crystal panel alternately
displaying a first image and a second image, the first and
second images being changed at first transition durations
every frame; a polarization control panel disposed on the
liquid crystal panel and changing polarization states at second
transition durations; and polarization glasses enabling the
displayed first and second images to be viewed via the polar-
ization control panel and changing polarization states at third
transition durations, the method comprising:

providing light to the liquid crystal panel; and controlling a
backlight unit to have black durations where light is not
provided to the liquid crystal panel.
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12. The method of claim 11, wherein the black durations
correspond to at least one of the first transition durations and
the second transition durations

13. The method of claim 11, wherein the black durations
correspond to at least one of the second transition durations
and the third transition durations.

14. The method of claim 11, wherein the black durations
correspond to at least one of durations where light leakage
occurs in the polarization control panel and durations where
light leakage occurs in the polarization glasses.

15. The method of ¢laim 11, wherein the black durations
correspond to middle polarization durations where the polar-
ization state of the polarization control panel is positioned
between a left eye polarization and a right eye polarization.
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16. The method of claim 11, wherein the black durations
are moved along a scan direction in the liquid crystal panel.

17. The method of claim 11, wherein the black durations
are moved by block unit along a scan direction in the liquid
crystal panel.

18. The method of claim 11, wherein the backlight unit
comprises light sources emitting lights by block unit.

19. The method of claim 18, wherein the number of blocks
is at least ten.

20. The stereoscopic image display device of claim 11,
wherein the backlight unit is driven in synchronization with at
least one of the liquid crystal panel and the polarization con-
trol panel.
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