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The invention relates to a panel for controlling viewing angle
and a liquid crystal display having the same. More particu-
larly, there is provided a panel for controlling viewing angle
including a first substrate; a second substrate facing the first
substrate; liquid crystal layer provided between the first and
the second substrate; a first electrode disposed on the first
substrate; a second electrode disposed on a first side of the

500
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second substrate facing the first electrode; and a light block-
ing film disposed on a second side of the second electrode and
(22) Filed: May 1, 2008 a liquid crystal display having the same.
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PANEL FOR CONTROLLING VIEWING
ANGLE AND LIQUID CRYSTAL DISPLAY
HAVING THE SAME

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Korean Patent
Application No. 10-2007-0043006 filed on May 3, 2007 and
all the benefits accruing therefrom under 35 U.S.C. §119, the
contents of which are incorporated by reference in their
entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The invention relates to a liquid crystal display
panel having a controllable viewing angle.

[0004] 2. Description of the Related Art

[0005] Although a narrow viewing angle has been one of
the main drawbacks of liquid crystal displays (LCDs), vari-
ous technologies such as compensation films, polarizers, and
domain dividing techniques makes it possible for LCDs to
have a wide viewing angle. By employing the wide viewing
angle technologies, LCDs can be used in various applications,
including computer monitors and televisions. Although wide
viewing angle technologies are generally advantageous for
LCD devices, there are cases in which a wide viewing angle
is not desirable. While a wide viewing angle is generally
desired for LCDs in conventional viewing situations, in appli-
cations where privacy protection is important, such as auto-
matic teller machines (ATMs), civil affairs departments han-
dling personal records, government agencies and so forth, a
narrow viewing angle would be desirable to prevent others
from viewing the displayed image.

[0006] Privacy filters may be attached to a conventional
LCD panel to create a narrow viewing angle for the display.
The privacy filter operates by stacking a light blocking parti-
tionwall in a film to block light transmission at angles beyond
a predetermined angle, thereby displaying a black image.
[0007] Inthe privacy filter, however, mode change between
the wide and the narrow viewing angle mode is not possible.
Therefore, it is not possible to selectively choose a wide or
narrow viewing angle depending on the desired usage.

SUMMARY OF THE INVENTION

[0008] A panel for controlling a viewing angle which can
enable switching between a wide viewing angle mode and a
narrow viewing angle mode, and liquid crystal display having
the same are described.

[0009] According to an exemplary embodiment of the
invention, a panel for controlling a viewing angle includes: a
first substrate; a second substrate facing the first substrate; a
liquid crystal layer interposed between the first and the sec-
ond substrates; a first electrode formed on the first substrate;
a second electrode formed on a first side of the second sub-
strate to face the first electrode; and a light blocking film
formed on a second side of the second substrate.

[0010] Thelight blocking film is formed of a light blocking
material.
[0011] The light blocking film is arranged to correspond to

the shape and position of the first electrode.
[0012] The first electrode is formed as a plurality of lines
spaced apart from each other.
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[0013] The panel for controlling a viewing angle further
includes a light transmitting film provided on the second side
of'the second substrate, and the light blocking film is formed
on the light transmitting film.

[0014] According to another exemplary embodiment of the
invention, a liquid crystal display includes a liquid crystal
display panel for displaying images, and a panel for control-
ling viewing angle arranged on the liquid crystal display
panel. The panel for controlling a viewing angle includes: a
first substrate; a second substrate facing the first substrate; a
liquid crystal layer interposed between the first and the sec-
ond substrates; a first electrode formed on the first substrate;
and a second electrode formed on a first side of the second
substrate to face the first electrode.

[0015] The first electrode is formed as a plurality of lines
spaced apart from each other.

[0016] Regions ofthe panel for controlling a viewing angle
corresponding to the first electrode are displayed as a plural-
ity of black lines, when power is applied to the panel for
controlling viewing angle.

[0017] Regions of the liquid crystal display panel corre-
sponding to the plurality of black lines are displayed black.
[0018] The first electrode is formed extending in a colum-
nar direction. The liquid crystal display panel includes a thin
film transistor substrate and a color filter substrate facing the
thin film transistor substrate, the color filter substrate having
a plurality of color filters arranged in a matrix form so that an
identical column includes different colors.

[0019] According to another exemplary embodiment of the
invention, the liquid crystal display further includes a light
blocking film formed on the second side of the second sub-
strate.

[0020] Thelight blocking film is formed of a light blocking
material.
[0021] The light blocking film is arranged to correspond to

the shape and position of the first electrode.

[0022] The first electrode is formed as a plurality of lines
spaced apart from each other.

[0023] Regions ofthe panel for controlling a viewing angle
corresponding to the first electrode are displayed as a plural-
ity of black lines when power is applied to the panel for
controlling a viewing angle.

[0024] The liquid crystal display further includes a light
transmitting film arranged on the second side of the second
substrate, and the light blocking film is formed on the light
transmitting film.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Exemplary embodiments of the present invention
can be understood in more detail from the following descrip-
tion taken in conjunction with the accompanying drawings, in
which:

[0026] FIG. 1 is a plan view of a panel for controlling
viewing angle in accordance with a first embodiment of the
present invention;

[0027] FIG. 2 is a cross-sectional view of the panel taken
along line I-1 of FIG. 1;

[0028] FIG. 3 is a schematic cross-sectional view of an
LCD having the panel in accordance with the first embodi-
ment of the present invention;

[0029] FIG. 4 illustrates the change in a visible region
according to viewing positions when the LCD of FIG. 3 is
driven in a narrow viewing angle mode;
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[0030] FIG. 5 is a cross-sectional view of a panel for con-
trolling a viewing angle in accordance with a second embodi-
ment of the present invention;

[0031] FIG. 6 is a cross-sectional view of a panel for con-
trolling a viewing angle in accordance with a third embodi-
ment of the present invention;

[0032] FIGS. 7A and 7B are a plan view and a cross-sec-
tional view, respectively, of an LCD having the panel in
accordance with the third embodiment of the present inven-
tion when the LCD is driven in a wide viewing angle mode;
[0033] FIG.8A and 8B areaplan view and a cross-sectional
view, respectively, of an LCD having the panel in accordance
with the third embodiment of the present invention when the
LCD is driven in the narrow viewing angle mode; and
[0034] FIG. 9 is a plan view of a color filter substrate of the
LCD having the panel in accordance with the third embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENT

[0035] Hereinafter, exemplary embodiments of the inven-
tion will be described in detail with reference to the accom-
panying drawings.

[0036] FIG. 1 is a plan view of a panel for controlling a
viewing angle in accordance with a first embodiment of the
present invention, and FIG. 2 is a cross-sectional view of the
panel taken along line I-I of FIG. 1.

[0037] Referring to FIGS. 1 and 2, the panel for controlling
a viewing angle 500 includes a first substrate 510, a second
substrate 520, a first electrode 530, a second electrode 540, a
liquid crystal layer 550, a light transmitting film 560, and a
light blocking film 570.

[0038] For the first substrate 510, a transparent insulating
substrate such as a glass substrate is used. The first electrode
530 is formed on the first substrate 510. The first electrode
530 is formed as a plurality of lines spaced apart from each
other and arranged in parallel. Although FIG. 1 illustrates a
first electrode 530 formed to extend in a columnar direction,
i.e. the shorter side direction, the extending direction of the
first electrode 530 is not limited thereto and, e.g., may extend
along the longer dimension of the panel. The first electrode
530 is made of transparent conductive material such as
Indium Tin Oxide (ITO), Indium Zinc Oxide (IZO) and the
like.

[0039] For the second substrate 520, a transparent insulat-
ing substrate such as a glass substrate is used. The second
substrate 520 is arranged to face the first substrate 510, and
the liquid crystal layer 550 is interposed between the first
substrate 510 and the second substrate 520. The liquid crystal
layer 550 is a normally-white-type layer in this embodiment,
which displays white when power is not supplied thereto and
displays black when power is supplied thereto.

[0040] The second electrode 540 is formed on a first side of
the second substrate 520, that is, a side facing the first elec-
trode of the first substrate. The second electrode 540 is formed
on the second substrate 520 in a rectangular shape or a square
shape corresponding to the shape of the second substrate 520.
The second electrode 540 is made of a transparent conductive
material such as ITO or IZO, similar to the first electrode 530.
The light transmitting film 560 is provided on a second side of
the second substrate 520. The light blocking film 570 is
formed on the light transmitting film 560.

[0041] The light blocking film 570 is formed to correspond
to the shape and position of the first electrode 530 formed on
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the first substrate 510. The light blocking film 570 is formed
as a plurality of lines similar to the first electrode 530. The
lines are formed spaced apart from each other. Although the
light blocking film 570 is herein formed to extend in a colum-
nar direction, i.e., the shorter side direction, the extending
direction of the light blocking film 570 is not limited thereto
and, e.g., may extend along the longer dimension of the panel.
The light blocking film 570 is made of a light blocking mate-
rial. Regions where the light blocking film 570 is formed are
displayed black since the light blocking film 570 blocks light
emitted from an LCD panel (not shown).

[0042] When the panel 500 is operated in a wide viewing
angle mode, power is not supplied to the first electrode 530 on
the first substrate 510 and to the second electrode 540 on the
second substrate 520. The liquid crystal layer 550 transmits
the light emitted from the LCD panel (not shown). Most of the
light emitted from the LCD panel is therefore transmitted
while only a small amount of the light emitted is blocked by
the light blocking film 570. Although the light blocking film
570 blocks a part of the light emitted from the LCD panel, an
initial viewing angle of the LCD panel can be maintained.
That is, even though the panel for controlling a viewing angle
500 is attached to the LCD panel, the LCD panel initially
having a wide viewing angle can be used still in the wide
viewing angle mode by not supplying power to the panel for
controlling a viewing angle 500.

[0043] The operation of the panel 500 in a narrow viewing
angle mode is described below by referring to FIGS. 3 and 4.
[0044] FIG. 3 is a schematic cross-sectional view of an
LCD having the panel for controlling a viewing angle in
accordance with the first embodiment of the present inven-
tion. FIG. 4 is a schematic diagram illustrating the change in
a visible region according to viewing positions when the LCD
of FIG. 3 is driven in the narrow viewing angle mode.
[0045] Referring to FIGS. 3 and 4, the panel for controlling
a viewing angle 500 is arranged on an LCD panel 100. A
backlight unit (not shown) is disposed under the LCD panel
100 and supplies light to the LCD panel 100. The panel for
controlling viewing angle 500 may be attached to the LCD
panel 100 using a bonding material 200. Although a double-
stick tape is used in this embodiment, the bonding material
200 is not limited thereto and other types of materials for
bonding two surfaces together may be used.

[0046] When power is supplied to the panel for controlling
a viewing angle 500 in order to operate the panel 500 in the
narrow viewing angle mode, the power is supplied to the first
electrode 530 on the first substrate 510 and the second elec-
trode 540 on the second substrate 520. As a result, the liquid
crystal layer 550 blocks the light emitted from the LCD panel
100. Therefore, regions corresponding to the first electrode
530 are displayed as a plurality of black lines 555. The panel
for controlling a viewing angle 500 blocks the light emitted
from the LCD panel 100 with two groups of black lines. The
first group is a plurality of black lines (hereinafter, referred to
as “first lower black lines”) generated by the liquid crystal
layer 550 interposed between the first substrate 510 and the
second substrate 520. The second group is a plurality of black
lines (hereinafter, referred to as “first upper black lines™)
generated by the light blocking film 570 formed on the light
transmitting film 560.

[0047] The first lower black lines that are generated when
power is applied to the panel for controlling a viewing angle
500 and the first upper black lines are arranged to face each
other with an identical configuration. The first lower black
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lines and the first upper black lines are spaced apart from each
other by a distance corresponding to the thickness of the light
transmitting film 560 and the thickness of the second sub-
strate 520. When the LCD panel 100 is viewed from a direc-
tion orthogonal to the upper surface of the panel 500 (show as
position é in FIG. 3), the first upper black lines and the first
lower black lines appear to be completely overlapping. As a
result, the light emitted from the LCD panel 100 is blocked by
portions corresponding to the widths of the black lines 555,
while the remaining light which passes between the light
blocking film 570 is viewable by the viewer. This is shown in
panel (1) of FIG. 4.

[0048] As the viewing angle moves from a direction
orthogonal to the surface of the panel 500 to a direction at an
angle to the surface of the panel (increasing viewing angles
are shown in FIG. 3 as ®—> —>®), the gaps between the
first upper black lines and the first lower black lines are
gradually reduced. As a result, the regions where the light can
be emitted from the LCD panel are also reduced. When
viewed from a large viewing angle @, the first upper black
lines are largely positioned in the gaps between the first lower
black lines. Accordingly, most of the regions where light is
emitted from the LCD panel 100 are covered by either the first
upper black lines or the first lower black lines. Thereby, most
ofthe light emitted from the LCD panel is not visible from the
viewing angle (4), as shown in FIG. 4.

[0049] A critical angle at which none of the light emitted
from the LCD panel is visible can be adjusted in any of the
wide and the narrow viewing angle modes of the panel for
controlling a viewing angle 500. The critical angle can be
controlled depending on various parameters such as lin-
ewidths of the first upper black lines and the first lower black
lines, a spacing between the first upper black lines and the first
lower black lines, and a spacing between the respective black
lines. That is, the critical angle can be controlled by adjusting
linewidths of the light blocking film 570 and the first elec-
trode 530, thicknesses of the second substrate 520 and the
light transmitting film 560, or a spacing between the respec-
tive light blocking films 570 or the first electrodes 530.
[0050] FIG. 5 is a cross-sectional view of a panel for con-
trolling a viewing angle in accordance with a second embodi-
ment of the present invention. In the panel for controlling
viewing angle illustrated in FIG. 5, the light blocking film is
placed in a different position while other configurations are
similar to the panel in accordance with the first embodiment
described above. Therefore, the following description will
focus on the differences.

[0051] Referring to FIG. 5, the panel for controlling a view-
ing angle 500 includes a first substrate 510, a second substrate
520, a first electrode 530, a second electrode 540, a liquid
crystal layer 550 and a light blocking film 570.

[0052] The first electrode 530 is formed on the first sub-
strate 510. The first electrode 530 is formed as a plurality of
lines. The plurality oflines are formed to be spaced apart from
each other. The second substrate 520 is arranged to face the
first substrate 510, and the liquid crystal layer 550 is inter-
posed between the first substrate 510 and the second substrate
520. The second electrode 540 is formed on the first side of
the second substrate 520, that is, the side facing the first
electrode of the first substrate. The light blocking film 570 is
formed on a second side of the second substrate 520. The light
blocking film 570 is formed in a corresponding shape and
position to the first electrode 530 formed on the first substrate
510. The light blocking film 570 is formed as a plurality of
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lines similarly to the first electrode 530, and the lines are
formed to be spaced apart from each other.

[0053] FIG. 6 is a cross-sectional view of a panel for con-
trolling a viewing angle in accordance with a third embodi-
ment of the present invention. FIG. 7A and 7B are a plan view
and a cross-sectional view, respectively, of an LCD having the
panel in accordance with the third embodiment of the present
invention, when the LCD is driven in the wide viewing angle
mode. FIG. 8A and 8B are a plan view and a cross-sectional
view, respectively, of the LCD having the panel in accordance
with the third embodiment of the present invention, when the
LCD is driven in the narrow viewing angle mode. FIG. 9 is a
plan view of a color filter substrate of the LCD having the
panel in accordance with the third embodiment of the present
invention.

[0054] Referring to FIG. 6, the panel for controlling a view-
ing angle 500 includes a first substrate 510, a second substrate
520, a first electrode 530, a second electrode 540 and a liquid
crystal layer 550.

[0055] For the first substrate 510, a transparent insulating
substrate such as a glass substrate is used. The first electrode
530 is formed on the first substrate 510. The first electrode
530 is formed as a plurality of lines, and the lines are formed
to be spaced apart from each other and arranged in parallel.
Although FIG. 6 illustrates a first electrode 530 formed to
extend in a columnar direction, i.e., the shorter side direction,
the extending direction of the first electrode 530 is not limited
thereto and, e.g., may extend along the longer dimension of
the panel. The first electrode 530 is made of transparent
conductive material such as ITO, IZO and the like.

[0056] For the second substrate 520, a transparent insulat-
ing substrate such as a glass substrate is used. The second
substrate 520 is arranged to face the first substrate 510, and
the liquid crystal layer 550 is interposed between the first
substrate 510 and the second substrate 520. The liquid crystal
layer 550 is a default-white-type layer in this embodiment,
which displays white when power is not supplied thereto and
displays black when power is supplied thereto. The second
electrode 540 is formed on the first side of the second sub-
strate 520, that is, the side facing the first electrode of the first
substrate. The second electrode 540 is formed on the second
substrate 520 in a rectangular or a square shape correspond-
ing to the shape of the second substrate 520. The second
electrode 540 is made of transparent conductive material such
as I'TO or IZO, similar to the first electrode 530.

[0057] Referring to FIGS. 7A and 7B, the panel for con-
trolling a viewing angle 500 is arranged on an LCD panel 100
under which a backlight unit (not shown) is disposed. The
panel for controlling a viewing angle 500 is attached to the
LCD panel 100 using a bonding material 200. Although a
double-stick tape is used in this embodiment, the bonding
material 200 is not limited thereto. The LCD panel 100
includes a thin film transistor substrate 110, a color filter
substrate 120, and a liquid crystal layer (not shown) inter-
posed between the thin film transistor substrate 110 and the
color filter substrate 120.

[0058] When power is not supplied to the panel for control-
ling viewing angle 500, the panel for controlling a viewing
angle 500 is driven in the wide viewing angle mode. Here, the
power is not supplied to the first electrode 530 on the first
substrate 510 and to the second electrode 540 on the second
substrate 520, and the liquid crystal layer 550 transmits light
emitted from the LCD panel 100. As a result, when the panel
for controlling a viewing angle 500 is driven in the wide
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viewing angle mode, an initial viewing angle of the LCD
panel 100 can be maintained even with the panel for control-
ling a viewing angle 500 disposed on the LCD panel.

[0059] Referring to FIGS. 8A and 8B, when power is sup-
plied to the panel for controlling a viewing angle 500 in order
to drive the panel for controlling a viewing angle 500 in the
narrow viewing angle mode, power is supplied to the first
electrode 530 on the first substrate 510 and the second elec-
trode 540 on the second substrate 520, and the liquid crystal
layer 550 blocks light emitted from the LCD panel 100.
Therefore, regions corresponding to the first electrode 530 are
displayed as a plurality of black lines 555. That is, when
power is supplied to the panel for controlling a viewing angle
500, a plurality of black lines (hereinafter referred to as “sec-
ond upper black lines”) generated by the liquid crystal layer
550 interposed between the first substrate 510 and the second
substrate 520 are displayed.

[0060] The LCD panel 100 provided under the panel for
controlling a viewing angle 500 includes a color filter sub-
strate, a thin film transistor substrate arranged to face the
color filter substrate, and a liquid crystal layer interposed
between the thin film transistor substrate and the color filter
substrate. On the thin film transistor substrate, a thin film
transistor, a pixel electrode and a storage capacitor electrode
are provided. The thin film transistor switches on or off a
signal voltage to the liquid crystal as a switching element. The
storage capacitor electrode forms a storage capacitor to main-
tain the signal voltage supplied to the pixel electrode for a
predetermined time. The color filter substrate includes a plu-
rality of color filters on which a common electrode is formed.
[0061] In the LCD panel 100, pixel regions corresponding
to the upper black lines are displayed black, in which the
upper black lines are displayed on the panel for controlling a
viewing angle 500. As such, a plurality of black lines(here-
inafter, referred to as “second lower black lines™) is displayed
in the LCD panel 100.

[0062] Inthe panel for controlling a viewing angle 500, the
light emitted from the LCD panel 100 is blocked by the
second upper black lines and the second lower black lines,
respectively. The second upper black lines are generated by
the liquid crystal layer 550 interposed between the first sub-
strate 510 and the second substrate 520. The second lower
black lines are generated by the LCD panel 100. As the
viewing position moves from the direct front to the side of the
LCD, the gaps between the second upper black lines and the
second lower black lines are gradually reduced. Accordingly,
regions where the light can be emitted from the LCD panel are
also reduced and thus the viewing angle of the LCD panel
becomes narrow.

[0063] FIG. 9 shows the arrangement of a plurality of color
filters 150 in the color filter substrate 120.

[0064] The second upper black lines are disposed in a
columnar direction, in which the second upper black lines are
generated by the liquid crystal layer 550 interposed between
the first substrate 510 and the second substrate 520 of the
panel for controlling a viewing angle 500.

[0065] Since the second lower black lines, i.e., the plurality
of black lines generated by the LCD panel 100, are also
disposed in a columnar direction similarly to the second
upper black lines, colors are expressed with the pixels that are
not occupied by the second lower black lines. The plurality of
color filters 150 is arranged in a matrix form on the color filter
substrate 120 of the LCD panel 100 so that an identical
column includes color filters with different colors. For
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example, as shown in FIG. 9, a first column is arranged in the
order of red-blue-green. A second column and a third column
have green-red-blue and blue-green-red arrangements,
respectively. The arrangement of the first to the third columns
is repeated in the rest of the columns. The order of the colors
of'the color filters is not limited thereto and may be changed.
[0066] When driving the panel for controlling a viewing
angle in accordance with the present embodiment in the wide
viewing angle mode, loss of the light emitted from the LCD
panel is quite insignificant. Therefore, compared to the panel
for controlling a viewing angle including the light blocking
film according to the aforementioned embodiment, the mode
change between the wide and the narrow viewing angle
modes can be performed with minimum light loss.

[0067] As described above, there is provided a panel for
controlling a viewing angle to generate or eliminate black
lines for blocking light by controlling power to the panel,
which can enable users to easily change between the wide and
the narrow viewing angle mode as needed.

[0068] Although the panel for controlling a viewing angle
and the LCD having the same in accordance with the present
invention have been described with reference to the exem-
plary embodiments, the present invention is not limited
thereto. Therefore, it will be readily understood by those
skilled in the art that various modifications and changes can
be made thereto without departing from the spirit and scope of
the present invention defined by the appended claims.

What is claimed is:

1. A panel for controlling viewing angle, comprising:

a first substrate;

a second substrate facing the first substrate;

a liquid crystal layer interposed between the first and the
second substrates;

a first electrode formed on the first substrate;

a second electrode formed on a first side of the second
substrate, said second electrode being aligned with the
first electrode; and

a light blocking film formed on a second side of the second
substrate.

2. The panel of claim 1, wherein the light blocking film is

formed of light blocking material.

3. The panel of claim 1, wherein the light blocking film is
arranged to correspond to the shape and position of the first
electrode.

4. The panel of claim 3, wherein the first electrode is
formed as a plurality of lines spaced apart from each other.

5. The panel of claim 1, further comprising a light trans-
mitting film provided on the second side of the second sub-
strate, wherein the light blocking film is formed on the light
transmitting film.

6. A liquid crystal display, comprising:

a liquid crystal display panel for displaying images; and

a panel for controlling a viewing angle that is arranged on
the liquid crystal display panel, the panel including a
first substrate, a second substrate facing the first sub-
strate, a liquid crystal layer interposed between the first
and the second substrates, a first electrode formed on the
first substrate, and a second electrode formed on a first
side of the second substrate to face the first electrode.

7. The liquid crystal display of claim 6, wherein the first
electrode is formed as a plurality of lines spaced apart from
each other.

8. The liquid crystal display of claim 7, wherein a region of
the panel for controlling a viewing angle corresponding to the
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first electrode is displayed as a plurality of black lines when
power is supplied to the panel for controlling a viewing angle.

9. The liquid crystal display of claim 8, wherein a region of
the liquid crystal display panel corresponding to the plurality
of black lines is displayed black.

10. The liquid crystal display of claim 9, wherein:

the first electrode is formed extending in a columnar direc-

tion; and

the liquid crystal display panel includes a thin film transis-

tor substrate and a color filter substrate facing the thin
film transistor substrate, the color filter substrate having
a plurality of color filters arranged in a matrix form so
that an identical column has color filters with different
colors.

11. The liquid crystal display of claim 6, further compris-
ing a light blocking film formed on a second side of the
second substrate.

12. The liquid crystal display of claim 11, wherein the light
blocking film is formed of light blocking material.
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13. The liquid crystal display of claim 11, wherein the light
blocking film is arranged to correspond to the shape and
position of the first electrode.

14. The liquid crystal display of claim 13, wherein the first
electrode is formed as a plurality of lines spaced apart from
each other.

15. The liquid crystal display of claim 14, wherein a region
of the panel for controlling a viewing angle corresponding to
the first electrode is displayed as a plurality of black lines
when power is supplied to the panel for controlling a viewing
angle.

16. The liquid crystal display of claim 11, further compris-
ing a light transmitting film arranged on the second side of the
second substrate,

wherein the light blocking film is formed on the light
transmitting film.
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