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(57) ABSTRACT

A liquid crystal display for three-dimensional active shutter
glasses is provided. The liquid crystal display includes an
upper Indium Tin Oxide (ITO) electrode formed in a low
surface of the upper glass and formed with a plurality of upper
electrode patterns electrically connected to each other, and a
lower ITO electrode formed in an upper surface of the lower
glass and formed with a plurality of lower electrode patterns
electrically connected to each other. Thereby, a liquid crystal
operation characteristic is prevented from being deteriorated,
a transmittance of incidence light is improved, and a user can
view a brighter screen.
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LIQUID CRYSTAL DISPLAY FOR
THREE-DIMENSIONAL ACTIVE SHUTTER
GLASSES

PRIORITY

[0001] This application claims the benefit under 35 U.S.C.
§119(a) of a Korean patent application filed on Aug. 24,2010
in the Korean Intellectual Property Office and assigned Serial
No. 10-2010-0081731, the entire disclosure of which is
hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play for three-dimensional active shutter glasses. More par-
ticularly, the present invention relates to a liquid crystal dis-
play for three-dimensional active shutter glasses for
sequentially blocking and passing through light of a three-
dimensional image.

[0004] 2. Description of the Related Art

[0005] Recently, in order to view a three-dimensional
image, a demand for a three-dimensional display product
such as a three-dimensional image television has greatly
increased. A method of viewing a three-dimensional display
is classified into a non-glasses method and a glasses method,
and the glasses method is classified into a passive method and
an active method. Polarizing glasses are used for the passive
method, and three-dimensional active shutter glasses are used
for the active method.

[0006] FIG. 1 is a perspective view illustrating three-di-
mensional active shutter glasses and a plan view illustrating a
shape of an Indium Tin Oxide (ITO) electrode of a liquid
crystal display for the three-dimensional active shutter
glasses according to the related art. FIG. 2 is a cross-sectional
view illustrating a liquid crystal display used for three-dimen-
sional active shutter glasses according to the related art.

[0007] Referring to FIGS. 1 and 2, a conventional liquid
crystal display 20 for three-dimensional active shutter glasses
10 is described.

[0008] The liquid crystal display 20 for three-dimensional
active shutter glasses 10 includes a lower polarizing plate
21a, alower glass 224, aliquid crystal layer 24, an upper glass
22b, an upper polarizing plate 215, and a pair of ITO elec-
trodes 23a and 236 of a lower ITO electrode 23a formed on an
upper surface of the lower glass 22a and an upper ITO elec-
trode 235 formed on a lower surface of the upper glass 225.
The lower ITO electrode 23a and the upper ITO electrode 235
are formed over an entire active area.

[0009] In the liquid crystal display 20 of the three-dimen-
sional active shutter glasses 10, because transmitted light 26
transmits through the upper polarizing plate 215 and the
lower polarizing plate 21a, the liquid crystal display of the
three-dimensional active shutter glasses gives an impression
that an original television screen is darker. Further, as the
entire light passing through an active area passes through an
ITO electrode two times, transmittance of incidence light is
lowered. Specifically, the transmittance of incidence light is
about 35%. In order to improve such a transmittance decline,
a method for forming the ITO electrode in a thin thickness is
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considered, however when forming an ITO electrode in a thin
thickness, a liquid crystal operation characteristic is deterio-
rated.

SUMMARY OF THE INVENTION

[0010] Aspects of the present invention are to address at
least the above mentioned problems and/or disadvantages and
to provide at least the advantages described below. Accord-
ingly, an aspect of the present invention is to provide a liquid
crystal display for three-dimensional active shutter glasses
that enable a user to view a brighter screen by improving a
transmittance of incidence light while preventing deteriora-
tion of a liquid crystal operation characteristic.

[0011] In accordance with an aspect of the present inven-
tion, a liquid crystal display for three-dimensional active
shutter glasses comprising upper and lower glasses and a
liquid crystal layer stacked between the upper and lower
glasses is provided. The liquid crystal display comprises an
upper Indium Tin Oxide (ITO) electrode formed on a lower
surface of the upper glass and formed with a plurality of upper
electrode patterns electrically connected to each other, and a
lower ITO electrode formed on an upper surface of the lower
glass and formed with a plurality of lower electrode patterns
electrically connected to each other.

[0012] In accordance with another aspect of the present
invention, a liquid crystal display for three-dimensional
active shutter glasses is provided. The liquid crystal display
including upper and lower glasses, a liquid crystal layer
stacked between the upper and lower glasses comprising an
upper ITO electrode formed on a lower surface of the upper
glass and formed with a plurality of upper electrode patterns
electrically connected to each other, and a lower ITO elec-
trode formed on an upper surface of the lower glass and
formed with a plurality of lower electrode patterns electri-
cally connected to each other, and a lower polarizing plate for
linearly polarizing incidence light and an upper polarizing
plate comprising a polarizing direction orthogonal to the
lower polarizing plate.

[0013] Other aspects, advantages, and salient features of
the invention will become apparent to those skilled in the art
from the following detailed description, which, taken in con-
junction with the annexed drawings, discloses exemplary
embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The above and other aspects, features, and advan-
tages of certain exemplary embodiments of the present inven-
tion will be more apparent from the following description
taken in conjunction with the accompanying drawings, in
which:

[0015] FIG. 1 is a perspective view illustrating three-di-
mensional active shutter glasses and a plan view illustrating a
shape of an Indium Tin Oxide (ITO) electrode of a liquid
crystal display for the three-dimensional active shutter
glasses according to the related art;

[0016] FIG. 2 is a cross-sectional view illustrating a liquid
crystal display used for three-dimensional active shutter
glasses according to the related art;

[0017] FIG. 3 is a cross-sectional view illustrating a liquid
crystal display of three-dimensional active shutter glasses
according to an exemplary embodiment of the present inven-
tion;
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[0018] FIG. 4 is a plan view illustrating shapes of an upper
ITO electrode and a lower ITO electrode of a liquid crystal
display of three-dimensional active shutter glasses according
to an exemplary embodiment of the present invention;
[0019] FIG. 5 is a partially enlarged view illustrating an
upper ITO electrode according to an exemplary embodiment
of the present invention;

[0020] FIG. 6 is a partially enlarged view illustrating a first
modified example of an upper ITO electrode according to an
exemplary embodiment of the present invention;

[0021] FIG. 7 is a partially enlarged view illustrating a
second modified example of an upper ITO electrode accord-
ing to an exemplary embodiment of the present invention; and
[0022] FIG. 8isapartially enlarged view illustrating a third
modified example of an upper ITO electrode according to an
exemplary embodiment of the present invention.

[0023] Throughout the drawings, it should be noted that
like reference numbers are used to depict the same or similar
elements, features, and structures.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0024] The following description with reference to the
accompanying drawings is provided to assist in a comprehen-
sive understanding of exemplary embodiments of the inven-
tion as defined by the claims and their equivalents. It includes
various specific details to assist in that understanding but
these are to be regarded as merely exemplary. Accordingly,
those of ordinary skill in the art will recognize that various
changes and modifications of the embodiments described
herein can be made without departing from the scope and
spirit of the invention. In addition, descriptions of well-
known functions and constructions may be omitted to for
clarity and conciseness.

[0025] The terms and words used in the following descrip-
tion and claims are not limited to the bibliographical mean-
ings, but, are merely used by the inventor to enable a clear and
consistent understanding of the invention. Accordingly, it
should be apparent to those skilled in the art that the following
description of exemplary embodiments of the present inven-
tion is provided for illustration purpose only and not for the
purpose of limiting the invention as defined by the appended
claims and their equivalents.

[0026] It is to be understood that the singular forms “a,”
“an,” and “the” include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference to “a
component surface” includes reference to one or more of such
surfaces.

[0027] FIG. 3 is a cross-sectional view illustrating a liquid
crystal display for three-dimensional active shutter glasses
according to an exemplary embodiment of the present inven-
tion. FIG. 4 is a plan view illustrating shapes of an upper
Indium Tin Oxide (ITO) electrode and a lower ITO electrode
of'aliquid crystal display for three-dimensional active shutter
glasses according to an exemplary embodiment of the present
invention. FIG. 5 is a partially enlarged view illustrating an
upper ITO electrode according to an exemplary embodiment
of the present invention.

[0028] Referring to FIGS. 3 to 5, a liquid crystal display 30
for three-dimensional active shutter glasses according to an
exemplary embodiment of the present invention is described.
The liquid crystal display 30 for the three-dimensional active
shutter glasses is a normally white liquid crystal display and
includes a lower polarizing plate 31a, a lower glass 324, a
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liquid crystal layer 34, an upper glass 325, an upper polarizing
plate 315, and a pair of ITO electrodes 33a and 334.

[0029] The lower polarizing plate 31a is a linear polarizing
plate for linearly polarizing incidence light 35. The upper
polarizing plate 3 1b is a linear polarizing plate that is stacked
on an upper surface of the upper glass 3256. The upper polar-
izing plate 31a has a polarizing direction orthogonal to a
polarizing direction of the lower polarizing plate 31a because
the liquid crystal display 30 for three-dimensional active
shutter glasses is a normally white liquid crystal display.
[0030] The lower glass 32a is stacked on an upper surface
of the lower polarizing plate 31a, and the upper glass 325 is
stacked on an upper surface of the liquid crystal layer 34. The
lower glass 32a and the upper glass 324 support the liquid
crystal layer 34.

[0031] The liquid crystal layer 34 is stacked on an upper
surface of the lower glass 32a and is formed with Twisted
Nematic (TN) type liquid crystal. A lower alignment film 38a
and an upper alignment film 385 for aligning liquid crystal
molecules in a preset direction are formed on a lower surface
and an upper surface of the liquid crystal layer 34, respec-
tively.

[0032] A pair of ITO electrodes 33a and 335 perform a
function of applying a voltage to the liquid crystal layer 34
and are formed with a lower ITO electrode 33a formed on the
upper surface of the lower glass 32a and an upper 1TO elec-
trode 334 formed on the lower surface of the upper glass 325,
and the lower ITO electrode 33a and the upper ITO electrode
335 are opposite to each other.

[0033] Referring to FIG. 5, the upper ITO electrode 335 is
formed with a plurality of upper electrode patterns 51a to 544,
514 to 545, and 51c to 54c¢ electrically connected to each
other. The upper electrode patterns 51a to 54a arranged in a
first row are electrically connected by an upper electrode line
65a arranged in a first row, the upper electrode patterns 515 to
54b arranged in a second row are electrically connected by an
upper electrode line 6556 arranged in a second row, and the
upper electrode patterns 51c¢ to 54¢ arranged in a third row are
electrically connected by an upper electrode line 65¢
arranged in a third row. Further, the upper electrode patterns
51a to S1c arranged in a first column are electrically con-
nected by an upper electrode line 61 arranged in the first
column, the upper electrode patterns 52a to 52¢ arranged in a
second column are electrically connected by an upper elec-
trode line 62 arranged in the second column, the upper elec-
trode patterns 53a to 53¢ arranged in a third column are
electrically connected by an upper electrode line 63 arranged
in the third column, and the upper electrode patterns 54a to
54c arranged in a fourth column are electrically connected by
an upper electrode line 64 arranged in the fourth column.
Referring to FIG. 4, additional upper electrode patterns that
are not illustrated in FIG. 5 are connected similarly to the
connections illustrated in FIG. 5.

[0034] Referring to FIG. 4, the lower ITO electrode 33a is
formed with a plurality of lower electrode patterns electri-
cally connected by a lower electrode line with the same
method as that of the upper ITO electrode 335. A plurality of
upper electrode patterns are opposite to a plurality of lower
electrode patterns, respectively. Liquid crystal molecules in
which the upper and lower electrode patterns are formed
perform a function as an active shutter by changing a polar-
ized light direction according to whether a voltage is applied
to the upper and lower electrode patterns. Further, the oppo-
site upper electrode pattern and lower electrode pattern may



US 2012/0050629 A1

have the same shape and the same area, and the upper elec-
trode line and the lower electrode line may be opposite to each
other.

[0035] In an exemplary implementation, the upper ITO
electrode 335 and the lower ITO electrode 33a are opposite to
each other, and an ITO non-forming area 59 (illustrated in
FIG. 5) is formed between the electrode patterns and thus the
liquid crystal display for the three-dimensional active shutter
glasses has an improved transmittance of incidence light.
[0036] FIG. 61is a partially enlarged view illustrating a first
modified example of an upper ITO electrode according to an
exemplary embodiment of the present invention. FIG. 7 is a
partially enlarged view illustrating a second modified
example of an upper ITO electrode according to an exemplary
embodiment of the present invention. FIG. 8 is a partially
enlarged view illustrating a third modified example of an
upper ITO electrode according to an exemplary embodiment
of the present invention.

[0037] Referringto FIG. 6,in anupper ITO electrode 1335,
only upper electrode patterns 51a to 51c¢ arranged in a first
column are connected by an upper electrode line 61 arranged
in the first column, and upper electrode patterns arranged in
the remaining columns are not connected by an electrode line.
Since upper electrode patterns 51a to 54a, 515 to 545, and 51c¢
to 54¢ arranged in each column are connected by upper elec-
trode lines 65a, 655, and 65¢ arranged in each row, all upper
electrode patterns forming the upper ITO electrode 1335 are
electrically connected. When compared with the upper ITO
electrode 335 illustrated in FIG. 5, an area of an ITO non-
forming area 69 of the first modified example is greater than
that of the ITO non-forming area 59 illustrated in FIG. 5.
Therefore, a transmittance of incidence light in the first modi-
fied example is greater than the incidence light illustrated in
FIG. 5.

[0038] Referring to FIG. 7, in an upper ITO electrode 2335
according to a second modified example, each upper elec-
trode pattern 71a and 715 is formed in a hexagonal shape.
Further, the upper electrode patterns 71a and 715 arranged in
each row are electrically connected by upper electrode pat-
terns 75a and 756 arranged in each row. Further, upper elec-
trode patterns arranged in different rows are electrically con-
nected by an upper electrode line that is not illustrated in FIG.

[0039] Referring to FIG. 8, in an upper ITO electrode 3335
according to a third modified example, upper electrode pat-
terns 81a and 8154 are each formed in a circular shape. Further,
the upper electrode patterns 81a and 815 arranged in each row
are electrically connected by upper electrode lines 854 and
8556 arranged in each row. Further, upper electrode patterns
arranged in different rows are electrically connected by an
upper electrode line that is not illustrated in FIG. 8.

[0040] As described above, according to the exemplary
embodiments of the present invention, by forming an ITO
electrode as a plurality of electrode patterns in the liquid
crystal display for three-dimensional active shutter glasses, a
liquid crystal operation characteristic is prevented from being
deteriorated and transmittance of incidence light is improved.
Thus, a user can view a brighter screen.

[0041] While the invention has been shown and described
with reference to certain exemplary embodiments thereof, it
will be understood by those skilled in the art that various
changes may be made therein without departing from the
spirit and scope of the exemplary embodiments of the present
invention as defined in the appended claims.
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What is claimed is:

1. A liquid crystal display for three-dimensional active
shutter glasses including upper and lower glasses and a liquid
crystal layer stacked between the upper and lower glasses, the
liquid crystal display comprising:

an upper Indium Tin Oxide (ITO) electrode formed on a
lower surface of the upper glass and formed with a
plurality of upper electrode patterns electrically con-
nected to each other; and

a lower ITO electrode formed on an upper surface of the
lower glass and formed with a plurality of lower elec-
trode patterns electrically connected to each other.

2. The liquid crystal display of claim 1, wherein the liquid
crystal display comprises a normally white liquid crystal
display.

3. The liquid crystal display of claim 1, wherein each of the
plurality of upper electrode patterns is opposite to each of the
plurality of lower electrode patterns, respectively.

4. The liquid crystal display of claim 1, wherein each of the
plurality of upper electrode patterns is electrically connected
by an upper electrode line, and each of the plurality of lower
electrode patterns is electrically connected by a lower elec-
trode line.

5. The liquid crystal display of claim 3, wherein the plu-
rality of upper electrode patterns and the plurality of lower
electrode patterns comprise the same shape and area.

6. The liquid crystal display of claim 4, wherein the upper
electrode line and the lower electrode line are opposite to each
other.

7. The liquid crystal display of claim 4, wherein the upper
electrode line is formed between adjacent upper electrode
patterns, and

the lower electrode line is formed between adjacent lower
electrode patterns.

8. The liquid crystal display of claim 1, further comprising

a lower polarizing plate for linearly polarizing incident light
and an upper polarizing plate comprising a polarizing direc-
tion orthogonal to a polarizing direction of the lower polar-
izing plate.

9. The liquid crystal display of claim 1, wherein the upper
ITO electrode and the lower ITO electrode apply a voltage to
the liquid crystal layer.

10. The liquid crystal display of claim 1, wherein the upper
and lower electrode patterns are formed with liquid crystal
molecules that change a polarized light direction according to
whether a voltage is applied to the upper and lower electrode
patterns.

11. A liquid crystal display for three-dimensional active
shutter glasses, the liquid crystal display comprising:

upper and lower glasses;

a liquid crystal layer stacked between the upper and lower
glasses comprising an upper Indium Tin Oxide (ITO)
electrode formed on a lower surface of the upper glass
and formed with a plurality of upper electrode patterns
electrically connected to each other, and a lower ITO
electrode formed on an upper surface of the lower glass
and formed with a plurality of lower electrode patterns
electrically connected to each other; and

a lower polarizing plate for linearly polarizing incident
light and an upper polarizing plate comprising a polar-
izing direction orthogonal to a polarizing direction of the
lower polarizing plate.
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12. The liquid crystal display of claim 11, wherein the
liquid crystal display comprises a normally white liquid crys-
tal display.

13. The liquid crystal display of claim 11, wherein each of
the plurality of upper electrode patterns is opposite to each of
the plurality of lower electrode patterns, respectively.

14. The liquid crystal display of claim 13, wherein the
plurality of upper electrode patterns and the plurality of lower
electrode patterns comprise the same shape and area.

15. The liquid crystal display of claim 1, wherein each of
the plurality of upper electrode patterns is electrically con-
nected by an upper electrode line, and

each of the plurality of lower electrode patterns is electri-

cally connected by a lower electrode line.

16. The liquid crystal display of claim 15, wherein the
upper electrode line and the lower electrode line are opposite
to each other.
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17. The liquid crystal display of claim 16, wherein the
upper electrode line is formed between adjacent upper elec-
trode patterns, and

the lower electrode line is formed between adjacent lower

electrode patterns.

18. The liquid crystal display of claim 1, wherein the upper
ITO electrode and the lower ITO electrode apply a voltage to
the liquid crystal layer.

19. The liquid crystal display of claim 18, wherein the
upper and lower electrode patterns are formed with liquid
crystal molecules that change a polarized light direction
according to whether the voltage is applied to the upper and
lower electrode patterns.

Ed sk sk Ed Ed



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

BT Z4EHRINBEN KR ERF

US20120050629A1 AFF(AE)A
US13/214642 BiE A
ZEfRFH/RA At

SAMSUNG ELECTRONICS CO. LTD.

SAMSUNG ELECTRONICS CO. LTD.

2012-03-01

2011-08-22

patsnap

[ﬁ\]?{i‘ﬁﬂk LEE DONG SEOP
LEE JOON GYU
B A LEE, DONG SEOP
LEE, JOON GYU
IPCH %S GO02F1/1335
CPCH k5 G02F1/1313 G02F1/1343 G02F2001/134318 G02F1/13439 G02F1/134309 G02B30/24 G02B30/25
G02F1/133528 G02F1/1345 G02F1/137 G02F2203/66 H04N13/341
15 1020100081731 2010-08-24 KR
ShEBEEEE Espacenet  USPTO
WE(®) 36
EH— AT SR IR IRENERE TSR, RESREOERRE ?J ath
FHEAERETN SRS (1TO ) BAE , ERRA R EEENS |
MNEBRER  URFERE ERBH ERETHTITOBRR. FTRELK T W
BSMEEEES TERESR, milk, B TREBEBESL , & ; ; ; ~_ 328
ETASKMESER  FARAFTUNEESNRE, Khk 330
38a% ‘ \\34
|
. J i
| AN\ 32a
~312


https://share-analytics.zhihuiya.com/view/e3c60a4a-571a-4196-b346-cc8e798e98d5
https://worldwide.espacenet.com/patent/search/family/045696786/publication/US2012050629A1?q=US2012050629A1
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=%2220120050629%22.PGNR.&OS=DN/20120050629&RS=DN/20120050629

