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THREE-DIMENSIONAL IMAGE DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
of Korean Patent Application No. 10-2012-0013425, filed on
Feb.9, 2012, which is hereby incorporated by reference forall
purposes as if fully set forth herein.

BACKGROUND

[0002] 1.Field

[0003] The present disclosure relates to a three-dimen-
sional (3D) image display capable of displaying a 3D image
as well as a two-dimensional (2D) image.

[0004] 2. Discussion of the Background

[0005] In general, a 3D image display provides left-eye
images and right-eye images, which have a binocular dispar-
ity, to the left eye and the right eye of a viewer, respectively.
To this end, a lenticular lens or a parallax barrier may be
disposed at a position spaced apart from a display panel that
displays a 2D image, and thus the viewer perceives different
images through the left and right eyes thereof.

[0006] Ina3D image display having the lenticular lens, the
left and right-eye images are disposed at a focal plane of the
lenticular lens, which has a striped, semi-cylindrical shape,
and the left and right-eye images are separated from each
other by the lenticular lens. Accordingly, the viewer may
perceive the 3D image without wearing glasses.

[0007] The 3D image display apparatus having a parallax
barrier has slits arranged in the form of stripes at regular
intervals to transmit or block light, and alternately arranges
the left and right images in the front or rear of the slits. Thus,
when the viewer views the images passing through the paral-
lax barrier from a specific timing point, the left and right-eye
images are geometrical-optically separated from each other,
so the viewer perceives the images as 3D images.

[0008] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the invention and therefore it may contain
information that does not form any part of the prior art nor
what the prior art may suggest to a person of ordinary skill in
the art.

SUMMARY

[0009] The present disclosure provides a 3D image display
capable of driving a parallax barrier panel in the same manner
regardless of the vertical or horizontal orientation of the par-
allax barrier panel.

[0010] Additional features of the invention will be set forth
in the description which follows, and in part will be apparent
from the description, or may be learned by practice of the
invention.

[0011] Embodiments ofthe inventive concept provide a 3D
image display that includes a display panel and a barrier
panel. The display panel displays a first image in a 2D driving
mode and displays second and third images during respective
first and second periods alternately generated in a 3D driving
mode. The barrier panel transmits the first image during the
2D driving mode, forms a first barrier pattern during the first
period to separate the second image into left and right-eye
images, and forms a second barrier pattern during the second
period to separate the third image into the left and right-eye
images.
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[0012] The barrier panel includes a reference electrode, a
plurality of first barrier electrodes, a plurality of second bar-
rier electrodes, and a liquid crystal layer. The first barrier
electrodes face the reference electrode and are arranged in a
first direction, and each first barrier electrode includes a plu-
rality of first electrode pieces arranged in a zigzag fashion
along a second direction different from the first direction. The
second barrier electrodes face the reference electrode and are
alternately arranged with the first barrier electrodes in the first
direction, and each second barrier electrode includes a plu-
rality of second electrode pieces arranged in the zigzag fash-
ion along the second direction. The liquid crystal layer is
interposed between the reference electrode and the first bar-
rier electrodes and between the reference electrode and the
second barrier electrodes.

[0013] Embodiments of the inventive concept also provide
a barrier panel configured to transmit a two dimensional (2D)
image in a 2D image display mode, and to transmit a three
dimensional (3D) image in a 3D image display mode by
forming a first barrier pattern during a first period to provide
left and right-eye images and by forming a second barrier
pattern during a second period different from the first period
to provide left and right-eye images. The barrier panel
includes a first substrate including a reference electrode, a
second substrate including a plurality of first barrier elec-
trodes and a plurality of second barrier electrodes facing the
reference electrode and being alternately arranged with each
other along a first direction, and a liquid crystal layer disposed
between the first substrate and the second substrate. Each first
barrier electrode includes a plurality of electrically connected
first electrode pieces arranged in a zigzag fashion along a
second direction different from the first direction, and each
second barrier electrode includes a plurality of electrically
connected second electrode pieces arranged in the zigzag
fashion along the second direction.

[0014] Ttisto be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] 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.
[0016] FIG.1isacross-sectional view showing a 3D image
display according to an exemplary embodiment of the present
invention.

[0017] FIG.2 isa cross-sectional view showing odd frames
of'a 3D driving mode of the 3D image display shown in FIG.
1.

[0018] FIG. 3 is a view showing a process that allows a
viewer to perceive a 3D image in odd frames.

[0019] FIG. 4 is a cross-sectional view showing even
frames of a 3D driving mode of the 3D image display shown
in FIG. 1.

[0020] FIG. 5 is a view showing a process that allows a
viewer to perceive a 3D image in even frames.

[0021] FIG. 6A is a plan view showing a first barrier elec-
trode and a second barrier electrode shown in FIG. 2.

[0022] FIG. 6B is a plan view showing a relation between a
pixel and first and second electrode pieces.
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[0023] FIG. 7A and FIG. 7B are views showing an opera-
tion of a parallax barrier panel that is arranged in a horizontal
orientation.

[0024] FIG. 8A and FIG. 8B are views showing an opera-
tion of a parallax barrier panel that is arranged in a vertical
orientation.

[0025] FIG. 9A and FIG. 9B are plan views showing first
and second barrier electrodes according to an exemplary
embodiment of the present invention.

[0026] FIG. 10A is a cross-sectional view taken along line
I-I' shown in FIG. 9A.

[0027] FIG. 10B is a cross-sectional view taken along line
II-Ii' shown in FIG. 9B.

[0028] FIG. 11 is a plan view showing first and second
barrier electrodes according to an exemplary embodiment of
the present invention.

[0029] FIG. 12 is a plan view showing first and second
barrier electrodes according to an exemplary embodiment of
the present invention.

[0030] FIG. 13 is a plan view showing a first barrier elec-
trode according to an exemplary embodiment of the present
invention.

[0031] FIG. 14 is a plan view showing first and second
barrier electrodes according to an exemplary embodiment of
the present invention.

DETAILED DESCRIPTION

[0032] Exemplary embodiments of the present invention
are described more fully hereinafter with reference to the
accompanying drawings. This invention may, however, be
embodied in many different forms and should not be con-
strued as limited to the embodiments set forth herein, which
are merely exemplary (i.e., examples). Rather, these exem-
plary embodiments are provided so that this disclosure is
thorough, and will fully convey the scope of the invention to
those skilled in the art. In the drawings, the size and relative
sizes of layers and regions may be exaggerated for clarity.
[0033] It will be understood that when an element or layer
is referred to as being “on”, “connected to” or “coupled to”
another element or layer, it can be directly on, connected or
coupled to the other element or layer or intervening elements
or layers may be present. In contrast, when an element is
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. Like numbers refer to
like elements throughout. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

[0034] It will be understood that, although the terms first,
second, etc. may be used herein to describe various elements,
components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer or section from
another region, layer or section. Thus, a first element, com-
ponent, region, layer or section discussed below could be
termed a second element, component, region, layer or section
without departing from the teachings of the present invention.
[0035] Spatially relative terms, such as “beneath”,
“below”, “lower”, “above”, “upper” and the like, may be used
herein for ease of description to describe one element or
feature’s relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa-
tially relative terms are intended to encompass different ori-
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entations of the device in use or operation in addition to the
orientation depicted in the figures. For example, if the device
in the figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0036] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms, “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “includes” and/or
“including”, when used in this specification, specify the pres-
ence of stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or addi-
tion of one or more other features, integers, steps, operations,
elements, components, and/or groups thereof.

[0037] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0038] Hereinafter, exemplary embodiments of the present
invention will be explained in detail with reference to the
accompanying drawings.

[0039] FIG.1isacross-sectional view showing a 3D image
display according to an exemplary embodiment of the present
invention. FIG. 1 shows a 3D image display operated in a 2D
mode.

[0040] Referring to FIG. 1, a 3D image display 100
includes a backlight unit 50 that generates light, a display
panel 110 that displays an image using the light, and a paral-
lax barrier panel 120 disposed on the display panel 110.
[0041] The backlight unit 50 includes a light source 51 that
emits light and a light guide plate 52 that guides the light
incident thereto to the display panel 110. As an example, the
light source 51 may include at least one light emitting diode
and may be disposed adjacent to at least one side surface of
the light guide plate 52.

[0042] Although the backlight unit 50 shown in FIG. 1isan
edge type backlight unit in which the light source 51 is dis-
posed adjacent to the side surface of the light guide plate 52,
the 3D image display 100 can include any type of light emit-
ting unit that can provide light to display panel 110 to display
an image. For example, the backlight unit 50 may be a direct
illumination type backlight unit in which the light source 51
is disposed right under a diffusion plate (not shown), and the
light source 51 may be configured to include a fluorescent
lamp rather than the light emitting diode.

[0043] The display panel 110 includes a first base substrate
111, a second base substrate 112 facing the first base substrate
111, and a first liquid crystal layer 115 interposed between the
first base substrate 111 and the second base substrate 112. The
first base substrate 111 includes a plurality of pixel electrodes
PE arranged in a matrix form. Although not shown in FIG. 1,
the first base substrate 111 may further include gate lines
extending in a row direction, data lines extending in a column
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direction, and thin film transistors connected to the pixel
electrodes PE in a one-to-one correspondence.

[0044] The second base substrate 112 includes a color filter
layer 113 and a common electrode 114 disposed thereon. The
color filter layer 113 may include red, green, and blue color
pixels R, G, and B, and each color pixel R, G, and B may be
disposed corresponding to each pixel electrode of the pixel
electrodes PE. The common electrode 114 is disposed on the
color filter layer 113 to form a vertical electric field with the
pixel electrodes PE.

[0045] The first liquid crystal layer 115 includes a plurality
of liquid crystal molecules, and an alignment direction of the
liquid crystal molecules is controlled by the vertical electric
field. Accordingly, the display panel 110 controls a transmit-
tance of the light from the backlight unit 50 so as to display an
image.

[0046] In FIG. 1, a liquid crystal display panel has been
shown as the display panel 110. However, the display panel
110 may be any suitable type of display panel. For example,
the display panel 110 may be an organic light emitting display
panel that includes an organic light emitting device. In this
case, the backlight unit 50 may be removed from the 3D
image display 100. Moreover, the display panel 110 may have
various alternative configurations because it may be imple-
mented with any suitable liquid crystal display panel. As one
example of many, the pixel electrodes PE and the common
electrode 114 may be disposed on the same substrate.

[0047] As shown in FIG. 1, the pixel electrodes PE corre-
spond to the color pixels R, G, and B in a one-to-one corre-
spondence. In the present exemplary embodiment, pixels
respectively corresponding to the red, green, and blue color
pixels R, G, and B are referred to as sub-pixels, and three
sub-pixels respectively corresponding to the red, green, and
blue color pixels R, G, and B are referred to as one pixel.

[0048] The parallax barrier panel 120 includes a first sub-
strate 121, a second substrate 122 facing the first substrate
121, and a second liquid crystal layer 126 interposed between
the first substrate 121 and the second substrate 122. A refer-
ence electrode 123 is disposed on the first substrate 121, and
a plurality of first barrier electrodes 124 and a plurality of
second barrier electrode 125 are disposed on the second sub-
strate 122. The reference electrode 123 may be a single-body
electrode formed over an entire light-emitting portion of the
first substrate 121.

[0049] The first barrier electrodes 124 face the reference
electrode 123 to be aligned in a predetermined direction, and
the second barrier electrodes 125 are alternately arranged
with the first barrier electrodes 124 along the predetermined
direction.

[0050] The first and second barrier electrodes 124 and 125
will be described in detail with reference to FIG. 6 A and FIG.
6B.

[0051] The second liquid crystal layer 126 may include a
twisted nematic liquid crystal. In addition, the liquid crystal
may be a normally white liquid crystal. In this case, the
parallax barrier panel 120 is turned off in the 2D driving mode
during which the 2D image is displayed. Thus, the display
panel 110 transmits the light provided from the backlight unit
50 to output the light for the 2D image. Accordingly, the
parallax barrier panel 120 receives the light for the 2D image
from the display panel 110 and displays the 2D image.
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[0052] In the 3D driving mode, the parallax barrier panel
120 is turned on to display the 3D image. The 3D driving
mode will be described in detail with reference to FIGS. 2 to
5.

[0053] The 3D image display 100 further includes a first
polarizer 131 disposed between the display panel 110 and the
backlight unit 50, a second polarizer 132 disposed between
the display panel 110 and the parallax barrier panel 120, and
a third polarizer 133 disposed on the parallax barrier panel
120.

[0054] The first polarizer 131 may have a first absorbing
axis that is substantially parallel to one of two diagonal lines
of the display panel 110. Since the first liquid crystal layer
115 includes the twisted nematic liquid crystal, the second
polarizer 132 may have a second absorbing axis that is sub-
stantially perpendicular to the first absorbing axis of the first
polarizer 131. In addition, since the second liquid crystal
layer 126 of the parallax barrier panel 120 includes the
twisted nematic liquid crystal, the third polarizer 133 may
have a third absorbing axis that is substantially perpendicular
to the second absorbing axis of the second polarizer 132.
[0055] The first and second polarizers 131 and 132 may be
respectively attached to a lower surface and an upper surface
of the display panel 110, and the third polarizer 133 may be
attached to an upper surface of the parallax barrier panel 120.
[0056] The 3D image display 100 may further include an
adhesive film (not shown) interposed between the second
polarizer 132 and the parallax barrier panel 120 to couple the
parallax barrier panel 120 and the display panel 110 together.
[0057] FIG. 2 is a cross-sectional view showing an odd
frame3D driving mode of the 3D image display shown in FIG.
1, and FIG. 3 is a view showing a process that allows a viewer
to perceive a 3D image in odd frames.

[0058] In the 3D driving mode, the 3D image display may
be operated in different modes depending on the odd frame
and the even frame. When one frame period is defined as 1F
in the 2D driving mode, in the 3D driving mode, the odd frame
may correspond to an earlier Y2 period (e.g., earlier half
frame) of the 1F, and the even frame may correspond to a later
V5 period (e.g., later half frame) of the 1F. Accordingly, a
driving frequency of the 3D image display 100 in the 3D
driving mode may be twice that of the driving frequency of
the 3D image display 100 in the 2D driving mode.

[0059] Referring to FIG. 2 and FIG. 3, in the 3D driving
mode, the display panel 110 is divided into a left-eye pixel
part LP, which displays the left-eye images, and a right-eye
pixel part RP, which displays the right-eye images. Each of
the left-eye pixel part LP and the right-eye pixel part RP may
include three sub-pixels. In addition, the left-eye pixel part LP
and the right-eye pixel part RP may be alternately arranged in
a row direction and a column direction.

[0060] The positions of the left-eye pixel part LP and the
right-eye pixel part RP may be exchanged with each other
every half frame. That is, the left-eye pixel part LP of the odd
frame is exchanged with the right-eye pixel part RP in the
even frame, and the right-eye pixel part RP of the odd frame
is exchanged with the left-eye pixel part LP.

[0061] When the reference electrode 123, which is dis-
posed on the parallax barrier panel 120, receives a predeter-
mined reference voltage during the odd frame, the first barrier
electrodes 124 receive a first driving voltage and the second
barrier electrodes 125 receive a second driving voltage that
differs from the first driving voltage. When the second liquid
crystal layer 126 includes the normally white liquid crystal,
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the first driving voltage may have the same level as the refer-
ence voltage, and the second driving voltage may have a
different level from the reference voltage. Thus, during the
odd frame, the first barrier electrodes 124 form light trans-
mission areas TA, and the second barrier electrodes 125 form
light blocking areas BA.

[0062] In detail, since the electric field is not formed
between the reference electrode 123 and the first barrier elec-
trodes 124, areas in which the first barrier electrodes 124 are
formed are defined as the light transmission areas TA. Since
the vertical electric field is formed between the reference
electrode 123 and the second barrier electrodes 125, areas in
which the second barrier electrodes 125 are formed are
defined as the light blocking areas BA.

[0063] In the present exemplary embodiment, light trans-
mission/blocking patterns formed by the first and second
barrier electrodes 124 and 125 during the odd frame are
referred to as a first barrier pattern 127.

[0064] InFIG.2, the second liquid crystal layer 126 includ-
ing the normally white liquid crystal has been shown as a
representative example. However, if the second liquid crystal
layer 126 includes a normally black liquid crystal, the first
driving voltage may have the different level from the refer-
ence voltage, and the second driving voltage may have the
same level as the reference voltage. Hereinafter, for the con-
venience of explanation, the normally white mode liquid
crystal will be described.

[0065] As shown in FIG. 3, the left and right-eye images
respectively output from the left and right-eye pixel parts LP
and RP of the display panel 110 are provided to the lefteye LE
and the right eye RE of the viewer after passing through the
light transmission pattern TA. Here, the light blocking pattern
BA blocks the left-eye images output from the left-eye pixel
part LP of the display panel 110 from being provided to the
right eye RE of the viewer and blocks the right-eye images
output from the right-eye pixel part RP of the display panel
110 from being provided to the left eye LE of the viewer.
[0066] Consequently, the left eye LE of the viewer per-
ceives the left-eye images and the right eye RE of the viewer
perceives the right-eye images via the first barrier pattern 127
formed in the parallax barrier panel 120. Accordingly, the
viewer may perceive the image displayed on the display panel
110 as 3D images by using binocular disparity of the images
respectively provided to the left eye LE and the right eye RE.
[0067] FIG. 4 is a cross-sectional view showing an even
frame 3D driving mode of the 3D image display shown in
FIG. 1, and FIG. 5 is a view showing a process that allows a
viewer to perceive 3D images in even frames.

[0068] Referring to FIG. 4 and FIG. 5, the first barrier
electrodes 124 form the light blocking areas BA and the
second barrier electrodes 125 form the light transmission
areas TA during the even frame.

[0069] That is, when the reference electrode 123 disposed
on the parallax barrier panel 120 receives the predetermined
reference voltage during the even frame, the first barrier elec-
trodes 124 receive the second driving voltage and the second
barrier electrodes 125 receive the first driving voltage. When
the second liquid crystal layer 126 includes the normally
white liquid crystal, the first driving voltage may have the
same level as the reference voltage, and the second driving
voltage may have a different level from the reference voltage.
[0070] Accordingly, since the vertical electric field is
formed between the reference electrode 123 and the first
barrier electrodes 124, the areas in which the first barrier
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electrodes 124 are formed are defined as the light blocking
areas BA. Since the electric field is not formed between the
reference electrode 123 and the second barrier electrodes 125,
the areas in which the second barrier electrodes 125 are
formed are defined as the light transmission areas TA.
[0071] In the present exemplary embodiment, light trans-
mission/blocking patterns formed by the first and second
barrier electrodes 124 and 125 during the even frame are
referred to as a second barrier pattern 128.

[0072] As shown in FIG. 5, the left and right-eye images
respectively output from the left and right-eye pixel parts LP
and RP of the display panel 110 are provided to thelefteye LE
and the right eye RE of the viewer after passing through the
light transmission pattern TA. Here, the light blocking pattern
BA blocks the left-eye images output from the left-eye pixel
part LP of the display panel 110 from being provided to the
right eye RE of the viewer and blocks the right-eye images
output from the right-eye pixel part RP of the display panel
110 from being provided to the left eye LE of the viewer.
[0073] The left eye LE of the viewer perceives the left-eye
images and the right eye RE of the viewer perceives the
right-eye images via the second barrier pattern 128 formed in
the parallax barrier panel 120. Accordingly, the viewer may
perceive the images displayed on the display panel 110 as 3D
images by using the binocular disparity of the images respec-
tively provided to the left eye LE and the right eye RE.
[0074] FIG. 6A is a plan view showing a first barrier elec-
trode and a second barrier electrode shown in FIG. 2, and FIG.
6B is a plan view showing a relation between a pixel and first
and second electrode pieces.

[0075] Referringto FIG. 6A, the first barrier electrodes 124
and the second barrier electrodes 125 are alternately arranged
in the first direction D1.

[0076] Each first barrier electrode 124 includes a plurality
of first electrode pieces 124a and 1245 arranged in a zigzag
fashion along a second direction D2 different from the first
direction D1. In detail, the first electrode pieces 124a posi-
tioned at odd-numbered rows are positioned at odd-numbered
columns, and the first electrode pieces 1245 positioned at
even-numbered rows are positioned at even-numbered col-
umns.

[0077] Each second barrier electrode 125 includes a plural-
ity of second electrode pieces 125a and 1255 arranged in a
zigzag fashion along the second direction D2. In detail, the
second electrode pieces 125a positioned at odd-numbered
rows are positioned at even-numbered columns, and the sec-
ond electrode pieces 1255 positioned at even-numbered rows
are positioned at odd-numbered columns. Thus, the first elec-
trode pieces 124a and 1245 may be alternately arranged with
the second electrode pieces 1254 and 1255 in the first and
second directions D1 and D2.

[0078] In addition, each first barrier electrode 124 further
includes a first connection electrode 124c to electrically con-
nect two adjacent first electrode pieces 124a and 1245 to each
other. The first connection electrode 124¢ may be integrally
formed with the two first electrode pieces 124a and 1245.
Each second barrier electrode 125 further includes a second
connection electrode 125¢ to electrically connect two adja-
cent second electrode pieces 125a and 1255 to each other. The
second connection electrode 125¢ may be integrally formed
with the two second electrode pieces 125a and 1255.

[0079] AsshowninFIG. 6B, each first electrode piece 124a
and 1245 may have a size corresponding to a size of one pixel
and may be disposed corresponding to the one pixel. Each
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pixel includes three sub-pixels, which may correspond to the
red, green, and blue color pixels R, G, and B, respectively. In
addition, each sub-pixel has a width in the first direction D1,
which may correspond to one-third of a width thereof in the
second direction D2, and the three sub-pixels are arranged in
the first direction D1. Accordingly, each pixel may have a
square shape with the same width in the first and second
directions D1 and D2.

[0080] As described above, each first electrode piece 124a
and 1245 may have the square shape with the same length in
the first and second directions D1 and D2. Although not
shown, each first electrode piece 124a and 1245 may alterna-
tively have a size corresponding to more than a size of one
pixel.

[0081] The second electrode pieces 125a and 1255 respec-
tively correspond to the pixels at different positions from
those of the first electrode pieces 124a and 1245. Although
not shown, each second electrode piece 125a and 1256 may
alternatively have a size corresponding to more than a size of
one pixel.

[0082] As described, the 3D image display 100 may be used
for a system with a pivot function. In detail, the viewer that
utilizes the system with the pivot function may arrange the 3D
image display 110 in a horizontal orientation or a vertical
orientation. The operation of the parallax barrier panel 120 in
each of the horizontal and vertical orientations will be
described below.

[0083] FIG. 7A and FIG. 7B are views showing the opera-
tion of the parallax barrier panel while arranged in the hori-
zontal orientation. Particularly, FIG. 7A shows the operation
of'the parallax barrier panel 120 in the odd frame period of the
3D driving mode, and FIG. 7B shows the operation of the
parallax barrier panel 120 in the even frame period of the 3D
driving mode.

[0084] Referring to FIG. 7A, in the odd frame period of the
3D driving mode, the areas in which the first barrier elec-
trodes 124 are formed are defined as the barrier areas to block
the light, and the areas in which the second barrier electrodes
125 are formed are defined as the transmission areas to trans-
mit the light. For the convenience of explanation, the barrier
areas are shown in gray in FIGS. 7A and 7B, and the trans-
mission areas are shown in white in FIGS. 7A and 7B.

[0085] Each first barrier electrode 124 includes the first
electrode pieces 124a and 1245, and each second barrier
electrode 125 includes the second electrode pieces 1254 and
1255. In addition, the first electrode pieces 124a and 1245 are
alternately arranged with the second electrode pieces 125a
and 12556 in the first and second directions D1 and D2.
Accordingly, the barrier areas are arranged in a mosaic-shape
on the parallax barrier panel 120.

[0086] Referringto FIG. 7B, in the even frame period of the
3D driving mode, the areas in which the first barrier elec-
trodes 124 are formed are defined as the transmission areas to
transmit the light, and the areas in which the second barrier
electrodes 125 are formed are defined as the barrier areas to
block the light. Accordingly, in FIG. 7B, the barrier areas are
arranged in the mosaic-shape on the parallax barrier panel
120 during the even frame period, but the gray color of FIG.
7A is changed to the white color and the white color of FIG.
7A is changed to the gray color.

[0087] Alternatively, the viewer may arrange the system in
a vertical orientation by rotating the 3D image display 100 by
about 90 degrees.
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[0088] FIG. 8A and FIG. 8B are views showing the opera-
tion of the parallax barrier panel in the vertical orientation.
Particularly, FIG. 8A shows the operation of the parallax
barrier panel 120 in the odd frame period of the 3D driving
mode, and FIG. 8B shows the operation of the parallax barrier
panel 120 in the even frame period of the 3D driving mode.

[0089] Referring to FIG. 8A, in the odd frame period of the
3D driving mode, the areas in which the first barrier elec-
trodes 124 are formed are defined as the barrier areas to block
the light, and the areas in which the second barrier electrodes
125 are formed are defined as the transmission areas to trans-
mit the light.

[0090] In addition, referring to FIG. 8B, in the even frame
period of the 3D driving mode, the areas in which the first
barrier electrodes 124 are formed are defined as the transmis-
sion areas to transmit the light, and the areas in which the
second barrier electrodes 125 are formed are defined as the
barrier areas to block the light.

[0091] That is, the mosaic pattern formed by the barrier
areas with the display in a horizontal orientation is equal to
the mosaic pattern formed by the barrier areas with the dis-
play in a vertical orientation except that the 3D image display
100 is rotated by about 90 degrees.

[0092] Thus, the parallax barrier panel 120 may be operated
in the same manner regardless of its vertical or horizontal
orientation. As a result, an additional process for controlling
the operation of the parallax barrier panel 120 according to
display orientation is unnecessary.

[0093] FIG. 9A and FIG. 9B are plan views showing first
and second barrier electrodes according to an exemplary
embodiment of the present invention, FIG. 10A is a cross-
sectional view taken along line I-I' shown in FIG. 9A, and
FIG. 10B is a cross-sectional view taken along line II-Ii'
shown in FIG. 9B.

[0094] Referring to FIG. 9A and FIG. 10A, a first auxiliary
connection electrode 1244 and a second auxiliary connection
electrode 1254 may be further disposed on the second sub-
strate 122 of the parallax barrier panel 120.

[0095] The first and second auxiliary connection electrodes
1244 and 125d may be formed of a conductive material, such
as a metallic material. The conductive material may range
from transparent to opaque.

[0096] Referring to FIG. 9B and FIG. 10B, the first elec-
trode pieces 124a and 12456 and the second electrode pieces
125a and 12556 are disposed on the second substrate 122. Two
adjacent first electrode pieces 124a and 1245 are electrically
connected to each other by the first connection electrode
124c. The first connection electrode 124¢ may be disposed on
the first auxiliary connection electrode 1244 to make contact
with the first auxiliary connection electrode 124d. Although
not shown, the first auxiliary connection electrode 124d may
alternatively be disposed on the first connection electrode
124c.

[0097] Thefirstelectrode pieces 124a and 1245 and the first
connection electrode 124¢ may include a transparent conduc-
tive material, e.g., indium tin oxide.

[0098] In addition, two adjacent second electrode pieces
125a and 1255 are electrically connected to each other by the
second connection electrode 125¢. The second connection
electrode 125¢ may be disposed on the second auxiliary con-
nection electrode 1254 to make contact with the second aux-
iliary connection electrode 1254. Although not shown, the
second auxiliary connection electrode 1254 may alternatively
be disposed on the second connection electrode 125¢.
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[0099] The second electrode pieces 125a and 1255 and the
second connection electrode 125¢ may include a transparent
conductive material, e.g., indium tin oxide.

[0100] As described above, since the first connection elec-
trode 124c¢ has a relatively smaller width than that of the first
electrode pieces 124a and 1245, a resistance of the first bar-
rier electrodes 124 may rapidly increase in the first connec-
tion electrode 124¢. However, a connection portion, in which
the two adjacent first electrode pieces 124a and 1245 are
connected to each other by using the first auxiliary connection
electrode 124d, may have a double-layer structure. As a
result, the resistance of the first barrier electrodes 124 may be
prevented from increasing by the connection portion more
than when only the first connection electrode 124¢ of a single-
layer structure is used.

[0101] Inaddition, when the first auxiliary connection elec-
trode 1244 is formed of a metallic material, the first connec-
tion electrode 124¢ may be omitted. In this case, two adjacent
first electrode pieces 124a and 1244 are electrically con-
nected to each other by the first auxiliary connection elec-
trode 124d.

[0102] FIG. 11 is a plan view showing first and second
barrier electrodes according to an exemplary embodiment of
the present invention.

[0103] Referring to FIG. 11, the first connection electrode
124c¢ is disposed between two adjacent first electrode pieces
124a and 1245 and integrally formed with the two first elec-
trode pieces 124a and 1245 to connect two first corners C1
that are most adjacent to each other. The second connection
electrode 125¢ is disposed between two adjacent second elec-
trode pieces 125a and 1255 and integrally formed with the
two second electrode pieces 1254 and 1255 to connect two
second corners C2 that are most adjacent to each other.
[0104] In addition, except the first corner C1, at least one
corner of each first electrode piece 124a and 1245 may be
chamfered. Accordingly, a distance between the first barrier
electrodes 124 and the second barrier electrodes 125 may be
uniformly maintained without being narrowed in an area
between the second connection electrode 125¢ and the cor-
ners of the first electrode pieces 124a and 1245.

[0105] Similarly, except the second corner C2, at least one
corner of each second electrode piece 1254 and 12556 may be
chamfered. Accordingly, the distance between the first barrier
electrodes 124 and the second barrier electrodes 125 may be
uniformly maintained without being narrowed in an area
between the first connection electrode 124¢ and the corners of
the second electrode pieces 125a and 125 b.

[0106] FIG. 12 is a plan view showing first and second
barrier electrodes according to an exemplary embodiment of
the present invention.

[0107] Referring to FIG. 12, the parallax barrier panel 120
further includes a first common line CL1 to electrically con-
nect the first barrier electrodes 124 to each other and a second
common line CL2 to electrically connect the second barrier
electrodes 125 to each other.

[0108] Inaddition, the parallax barrier panel 120 includes a
plurality of first branch lines BL1 branched from the first
common line CL1 and extended in the second direction D2
and a plurality of second branch lines BL2 branched from the
second common line CL2 and extended in the second direc-
tion D2.

[0109] Each first branch line BL1 is electrically connected
to the first electrode pieces 124a and 1245 of a first barrier
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electrode 124, and each second branch line BL2 is electrically
connected to the second electrode pieces 125a and 12556 of a
second barrier electrode 125.

[0110] More specifically, each first branch line BL1 is over-
lapped with the first electrode piece 124a in an i-th column (i
is an odd number equal to or larger 1) and overlapped with the
first electrode piece 1245 in an (i+1)-th column. Thus, each
first branch line BL1 has a zigzag shape. In addition, each
second branch line BL2 is overlapped with the second elec-
trode piece 1254 in the (i+1)-th column and overlapped with
the second electrode piece 1256 in an (i+2)-th column.
Accordingly, each second branch line BL2 has a zigzag
shape.

[0111] The first branch lines BL1 may be disposed substan-
tially parallel to the second branch lines BL2 and alternately
arranged with the second branch lines BL2 in the first direc-
tion D1.

[0112] In addition, the first and second electrode pieces
124a, 1245, 1254 and 1255 may be formed of a transparent
conductive material, and the first and second common lines
CL1 and CL2 and the first and second branch lines BL1 and
BL2 may be formed of a conductive material, such as a
metallic material. The conductive material may range from
transparent to opaque. Furthermore, the first and second com-
mon lines CL1 and CL2 and the first and second branch lines
BL1 and BL2 may replace the connection electrodes and
auxiliary connection electrodes discussed above, as shown in
FIG. 12, or alternatively, the first and second common lines
CL1 and CL2 and the first and second branch lines BL1 and
BL2 may be included with any one or both of the connection
electrodes and auxiliary connection electrodes.

[0113] Although FIG. 12 shows the first and second branch
lines BL1 and BL.2 disposed on the first and second electrode
pieces 124a, 1245, 125a and 1255, the first and second branch
lines BL1 and BL2 may alternatively be disposed under the
first and second electrode pieces 124a, 1245, 125a and 12564.
[0114] FIG. 13 is a plan view showing a first barrier elec-
trode according to an exemplary embodiment of the present
invention.

[0115] Referring to FIG. 13, the first barrier electrodes 124
include a plurality of first electrode pieces 124a and 1245 and
a first connection electrode 124¢. The first connection elec-
trode 124c¢ electrically connects two first electrode pieces
1244 and 124b to each other.

[0116] The first branch line BL1 includes a first portion P1
overlapped with a right side portion of the first electrode piece
124¢ in a first column, a second portion P2 overlapped with a
left side portion of the first electrode piece 1245 in a second
column, and a third portion P3 overlapped with the first con-
nection electrode 124¢. The first portion P1 and the second
portion P2 are electrically connected to each other by the third
portion P3. The first portion P1 and the second portion P2 are
substantially parallel to each other, and the third portion P3
extends in a direction substantially parallel to a direction in
which the first connection electrode 124¢ extends.

[0117] When a first driving voltage is applied through the
first branch line BL1, a current Io flows in the second direc-
tion D2. In addition, in case of the first electrode piece 124a
in the first column, the current lo flows from the right side
portion of the first electrode piece 124a to the left side portion
of the first electrode piece 124a. In case of the first electrode
piece 1245 in the second column, the current lo flows from the
left side portion of the first electrode piece 1245 to the right
side portion of the first electrode piece 124b. Therefore, the
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first driving voltage may be uniformly applied over the first
electrode pieces 124a and 1245.

[0118] In addition, since the first branch line BL1 includes
a metallic material having a resistance lower than that of the
first barrier electrodes 124, deterioration in a charging speed
of the first barrier electrodes 124, which may be caused by
resistance-capacitance (RC) delay, may be prevented.
[0119] FIG. 14 is a plan view showing first and second
barrier electrodes according to an exemplary embodiment of
the present invention.

[0120] Referring to FIG. 14, the parallax barrier panel 120
further includes a first common line CL1 to electrically con-
nect the first barrier electrodes 124 to each other and a second
common line CL2 to electrically connect the second barrier
electrodes 125 to each other.

[0121] The first common line CL1 is electrically connected
to a first electrode piece 124a positioned at a first row, and the
second common line CL2 is electrically connected to a sec-
ond electrode piece 1254 positioned at a last row.

[0122] The parallax barrier panel 120 further includes a
first auxiliary connection electrode 124e disposed on or under
a first connection electrode 124¢ of each of the first barrier
electrodes 124 to make contact with the first connection elec-
trode 124¢ and a second auxiliary connection electrode 125¢
disposed on or under a second connection electrode 125¢ of
each of the second barrier electrodes 125 to make contact with
the second connection electrode 125¢. The first and second
common lines CL1 and CL2 and the first and second auxiliary
connection electrodes 124e and 125¢ may be formed of a
conductive material, such as a metallic material. The metallic
material may range from transparent to opaque.

[0123] The first auxiliary connection electrode 124e
includes first and second extension patterns Al and A2
extended from both ends thereof to two first electrode pieces
124a and 1245 adjacent to each other, respectively. The first
and second extension patterns A1 and A2 may each have an
L-shape. In addition, the second auxiliary connection elec-
trode 125¢ includes third and fourth extension patterns A3
and A4 extended from both ends thereof to two second elec-
trode pieces 125a and 1255 adjacent to each other, respec-
tively. The third and fourth extension patterns A3 and A4 may
each have an L-shape.

[0124] Since the first auxiliary connection electrode 124e
includes the first and second extension patterns A1 and A2, a
contact area between the first auxiliary connection electrode
124¢ and the first barrier electrodes 124 may increase.
Accordingly, a line resistance of the first barrier electrodes
124 may be reduced, thereby improving the charging speed of
the first barrier electrodes 124.

[0125] Similarly, since the second auxiliary connection
electrode 125¢ includes the third and fourth extension pat-
terns A3 and A4, a contact area between the second auxiliary
connection electrode 125¢ and the second barrier electrodes
125 may increase. Thus, a line resistance of the second barrier
electrodes 125 may be reduced and, thereby, improve the
charging speed of the second barrier electrodes 125.

[0126] According to the above, the first barrier electrodes
are alternately arranged with the second barrier electrodes in
row and column directions to form a barrier area in a mosaic
shape. Thus, the parallax barrier panel may be operated in the
same manner regardless of a watching mode thereof. As a
result, an additional process required to control the operation
of the parallax barrier panel according to the watching mode
is unnecessary.
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[0127] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or scope of
the invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalent.

What is claimed is:

1. A three dimensional (3D) image display, comprising:

a display panel configured to display a first image in a 2D
driving mode and to display a second image and a third
image during respective first and second periods alter-
nately generated in a 3D driving mode; and

abarrier panel configured to transmit the first image during
the 2D driving mode, to form a first barrier pattern dur-
ing the first period to separate the second image into left
and right-eye images, and to form a second barrier pat-
tern during the second period to separate the third image
into the left and right-eye images, the barrier panel com-
prising:

a reference electrode;

a plurality of first barrier electrodes facing the reference
electrode and arranged in a first direction, each first
barrier electrode comprising a plurality of first elec-
trode pieces arranged in a zigzag fashion along a
second direction different from the first direction;

a plurality of second barrier electrodes facing the refer-
ence electrode and being alternately arranged with the
first barrier electrodes in the first direction, each sec-
ond barrier electrode comprising a plurality of second
electrode pieces arranged in the zigzag fashion along
the second direction; and

a liquid crystal layer interposed between the reference
electrode and the first barrier electrodes and between
the reference electrode and the second barrier elec-
trodes.

2. The 3D image display of claim 1, wherein the first
electrode pieces are alternately arranged with the second
electrode pieces in the first direction and the second direction.

3. The 3D image display of claim 1, wherein the reference
electrode is configured to receive a reference voltage during
the first and second periods in the 3D driving mode, the first
barrier electrodes are configured to receive a first driving
voltage having the same level as the reference voltage during
the first period, and the second barrier electrodes are config-
ured to receive a second driving voltage having a different
level from the reference voltage during the first period to form
a first barrier pattern.

4. The3D image display of claim 3, wherein the first barrier
electrodes are configured to receive the second driving volt-
age during the second period and the second barrier elec-
trodes are configured to receive the first driving voltage dur-
ing the second period to form a second barrier pattern.

5. The 3D image display of claim 1, wherein the display
panel comprises a plurality of pixels, each pixel comprising
three sub-pixels arranged in the first direction, and each of the
first and second electrode pieces has a size corresponding to
one of the pixels and is disposed corresponding to one of the
pixels.

6. The 3D image display of claim 5, wherein each of the
first and second electrode pieces has a square shape with the
same length in the first and second directions.

7. The 3D image display of claim 1, wherein each of the
first barrier electrodes comprises a first connection electrode
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to electrically connect first electrode pieces to each other, and
each of the second barrier electrodes comprises a second
connection electrode to electrically connect second electrode
pieces to each other.

8. The 3D image display of claim 7, wherein the first
connection electrode is disposed between two adjacent first
electrode pieces and integrally formed with the two adjacent
first electrode pieces to connect two first corners that are most
adjacent to each other, and the second connection electrode is
disposed between two adjacent second electrode pieces and
integrally formed with the two adjacent second electrode
pieces to connect two second corners that are most adjacent to
each other.

9. The 3D image display of claim 8, wherein, except the
first corner, at least one corner of each of the first electrode
pieces is chamfered, and, except the second corner, at least
one corner of each of the second electrode pieces is cham-
fered.

10. The 3D image display of claim 8, wherein each of the
first barrier electrodes further comprises a first auxiliary con-
nection electrode connected to the first connection electrode
and comprising a material having a line resistance smaller
than a line resistance of the first connection electrode, and
each of the second barrier electrodes further comprises a
second auxiliary connection electrode connected to the sec-
ond connection electrode and comprising a material having a
line resistance smaller than a line resistance of the second
connection electrode.

11. The 3D image display of claim 10, wherein the first and
second connection electrodes each comprise a transparent
conductive material, and the first and second auxiliary con-
nection electrodes each comprise a metallic material.

12. The 3D image display of claim 7, wherein the barrier
panel further comprises:

a first common line that electrically connects the first bar-

rier electrodes to each other; and

asecond common line that electrically connects the second
barrier electrodes to each other.

13. The 3D image display of claim 12, wherein the barrier

panel further comprises:

a plurality of first branch lines branched from the first
common line and extended in the second direction, each
of the first branch lines contacting the first electrode
pieces of a corresponding first barrier electrode; and

a plurality of second branch lines branched from the sec-
ond common line and extended in the second direction,
each of the second branch lines contacting the second
electrode pieces of a corresponding second barrier elec-
trode.

14. The 3D image display of claim 13, wherein the first and
second connection electrodes each comprise a transparent
conductive material, and the first and second common lines
and the first and second branch lines each comprise a metallic
material.

15. The 3D image display of claim 12, wherein each of the
first barrier electrodes further comprises a first auxiliary con-
nection electrode connected to the first connection electrode
and comprising a material having a line resistance smaller
than a line resistance of the first connection electrode, and
each of the second barrier electrodes further comprises a
second auxiliary connection electrode connected to the sec-
ond connection electrode and comprising a material having a
line resistance smaller than a line resistance of the second
connection electrode.
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16. The 3D image display of claim 15, wherein the first and
second connection electrodes each comprise a transparent
conductive material, and the first and second common lines
and the first and second auxiliary connection electrodes each
comprise a metal material.

17. The 3D image display of claim 1, wherein the barrier
panel further comprises:

a first common line that electrically connects the first bar-

rier electrodes to each other; and

a second common line that electrically connects the second
barrier electrodes to each other.

18. The 3D image display of claim 17, wherein the barrier

panel further comprises:

a plurality of first branch lines branched from the first
common line and extended in the second direction, each
of the first branch lines contacting the first electrode
pieces of a corresponding first barrier electrode; and

a plurality of second branch lines branched from the sec-
ond common line and extended in the second direction,
each of the second branch lines contacting with the
second electrode pieces of a corresponding second bar-
rier electrode.

19. The 3D image display of claim 18, wherein the first and
second connection electrodes each comprise a transparent
conductive material, and the first and second common lines
and the first and second branch lines each comprise a metallic
material.

20. The 3D image display of claim 18, wherein each of the
first electrode pieces comprises at least one chamfered corner,
and each of the second electrode pieces comprises at least one
chamfered corner.

21. A barrier panel configured to transmit a two dimen-
sional (2D) image in a 2D image display mode, and to trans-
mit a three dimensional (3D) image in a 3D image display
mode by forming a first barrier pattern during a first period to
provide left and right-eye images and by forming a second
barrier pattern during a second period different from the first
period to provide left and right-eye images, the barrier panel
comprising:

a first substrate comprising a reference electrode;

a second substrate comprising a plurality of first barrier
electrodes and a plurality of second barrier electrodes
facing the reference electrode and being alternately
arranged with each other along a first direction; and

a liquid crystal layer disposed between the first substrate
and the second substrate, wherein each first barrier elec-
trode comprises a plurality of electrically connected first
electrode pieces arranged in a zigzag fashion along a
second direction different from the first direction, and
each second barrier electrode comprises a plurality of
electrically connected second electrode pieces arranged
in the zigzag fashion along the second direction.

22. The barrier panel of claim 21, wherein the first elec-
trode pieces are alternately arranged with the second elec-
trode pieces in the first direction and the second direction.

23. The barrier panel of claim 21, wherein each of the first
and second electrode pieces has a square shape with the same
length in the first and second directions.

24. The barrier panel of claim 21, wherein each of the first
barrier electrodes comprises a first connection electrode to
electrically connect first electrode pieces to each other, and
each of the second barrier electrodes comprises a second
connection electrode to electrically connect second electrode
pieces to each other.
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25. The barrier panel of claim 24, wherein the first connec-
tion electrode is disposed between two adjacent first electrode
pieces and integrally formed with the two adjacent first elec-
trode pieces to connect two first corners that are most adjacent
to each other, and the second connection electrode is disposed
between two adjacent second electrode pieces and integrally
formed with the two adjacent second electrode pieces to
connect two second corners that are most adjacent to each
other.

26. The barrier panel of claim 25, wherein, except the first
corner, at least one corner of each of the first electrode pieces
is chamfered, and, except the second corner, at least one
corner of each of the second electrode pieces is chamfered.

27. The barrier panel of claim 25, wherein each of the first
barrier electrodes further comprises a first auxiliary connec-
tion electrode connected to the first connection electrode and
comprising a material having a line resistance smaller than a
line resistance of the first connection electrode, and each of
the second barrier electrodes further comprises a second aux-
iliary connection electrode connected to the second connec-
tion electrode and comprising a material having a line resis-
tance smaller than a line resistance of the second connection
electrode.
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28. The barrier panel of claim 27, wherein the first and
second connection electrodes each comprise a transparent
conductive material, and the first and second auxiliary con-
nection electrodes each comprise a metallic material.

29. The barrier panel of claim 21, wherein the barrier panel
further comprises:

a first common line that electrically connects the first bar-

rier electrodes to each other; and

a second common line that electrically connects the second
barrier electrodes to each other.

30. The barrier panel of claim 29, wherein the barrier panel

further comprises:

a plurality of first branch lines branched from the first
common line and extended in the second direction, each
of the first branch lines contacting the first electrode
pieces of a corresponding first barrier electrode; and

a plurality of second branch lines branched from the sec-
ond common line and extended in the second direction,
each of the second branch lines contacting the second
electrode pieces of a corresponding second barrier elec-
trode.



[ i (S RIR) A ()

BE(ZTFR)AGE)

LR B(ERR)AGE)

LL-EEPN

RHA

IPCH 3=

CPCH%S

L5

H b2 7F 32k

Z4#RBRBET

US20130208195A1 S OUN]=
US13/527205 HiE A
CHO JUNGHYUN

KIM TAEHYUNG
HWANG SEONG MO
LEEHOII
JAERE®ES
EfeGU

JANG YONG#Z
JEONZ

BAEK MOON JUNG

CHO , JUNGHYUN
KIM , TAEHYUNG
HWANG , SEONG MO
%=, fAn

FE%E , £JAE

KIM , YOON GU
JANG , &%k

£E , fEMIN

BAEK , MOON JUNG

= EDISPLAY CO. , LTD.

CHO JUNGHYUN
KIM TAEHYUNG
HWANG SEONG MO
LEE Il HO

PYUN JAE JIN

KIM YOON GU
JANG HYEON YONG
JEON SANG MIN
BAEK MOON JUNG

CHO, JUNGHYUN
KIM, TAEHYUNG
HWANG, SEONG MO
LEE, ITHO

PYUN, JAE JIN

KIM, YOON GU
JANG, HYEON YONG
JEON, SANG MIN
BAEK, MOON JUNG

GO02F1/1335

2013-08-15

2012-06-19

patsnap

GO02F1/134309 GO2F1/1347 H04N13/0454 H04N13/0413 G02B27/2214 G02B30/27 HO4N13/315

HO04N13/359 G02B30/00 G02F1/1343

1020120013425 2012-02-09 KR

US9213203


https://share-analytics.zhihuiya.com/view/c4f10403-79f4-467b-893c-e8d9b591ca23

SNEBEEE Espacenet USPTO

ﬁg(ﬁ) 2D driving mode
DR E REDIFL2DH DB E RN & RERME2DE SR 7

MW REER | # BEDBHMN FHTFUGAE RERS HHE | g "
BAENERAGNARER, BARSESELR  RE—SOHE | e
ME—REER  RE-SHSE—RNERIE BN E AN 222222222 0,
R, ARBEAESELRSE-NE-MEBRZANERE. S ———=== g.éwj
—EASRETATRTE-—SENE-SEUZTRARABNE-& P e S—
RE | HESMESEEEROEUZFR AR BNE SRS, R ———
114
sy Y Y Y Yy }‘“’
=g — 111
A~—131



https://worldwide.espacenet.com/patent/search/family/048945299/publication/US2013208195A1?q=US2013208195A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220130208195%22.PGNR.&OS=DN/20130208195&RS=DN/20130208195

