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(57) ABSTRACT

A switchable 2D/3D display includes a liquid crystal display
(LCD) panel and a switchable barrier. The LCD panel
includes a first substrate, a second substrate, a first twisted
nematic (TN) liquid crystal layer, a first wide-view film set
including a first wide-view film and a second wide-view film,
and a first polarizer set. The first polarizer set includes a first
polarizer and a second polarizer. Transmission axes of the

Hsinchu (TW) . . .
first and second polarizers are substantially perpendicular to
(21) Appl. No.: 12/315.658 each other. The switchable barrier includes a third substrate,
’ a fourth substrate, a second TN liquid crystal layer, a second
(22) Filed: Dec. 5, 2008 wide-view film set including a third wide-view film and a
fourth wide-view film, and a second polarizer set. The second
(30) Foreign Application Priority Data polarizer set includes a third polarizer and a fourth polarizer.
Transmission axes of the third and fourth polarizers are sub-
Oct. 9,2008  (TW) oo 97138952 stantially perpendicular to each other.
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SWITCHABLE TWO DIMENSIONAL/THREE
DIMENSIONAL DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of Tai-
wan application serial no. 97138952, filed Oct. 9, 2008. The
entirety of the above-mentioned patent application is hereby
incorporated by reference herein and made a part of this
specification.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a switchable two
dimensional/three dimensional display (2D/3D display), and
more particularly to a switchable 2D/3D display equipped
with a switchable barrier.

[0004] 2. Description of Related Art

[0005] In recent years, continuous advancement of display
technologies results in increasing demands on display quality
of displays, such as image resolution, color saturation, and so
on. Nevertheless, in process of purchasing a display, whether
the display is able to display 3D images or not is also taken
into consideration in addition to high image resolution and
high color saturation.

[0006] In current 3D image display technologies, a fixed
barrier is mainly utilized for controlling images captured in
respective eyes of a viewer. However, according to visual
characteristics of human eyes, when two images with the
same content but different parallax are respectively captured
by a viewer’s left and right eyes, two images that seem to be
overlapped may be interpreted as a 3D image. Based on
different positions of a barrier, the 3D image display tech-
nologies can be approximately categorized into a front barrier
3D image display technology and a back barrier 3D image
display technology.

[0007] Itshouldbenotedthata3D imageis produced by the
fixed barrier in a spatial-multiplexed manner, such that the
resolution of a 3D display device is reduced in half even
though a 3D display effect of a liquid crystal display (LCD)
panel can be achieved. Besides, the 3D display equipped with
the fixed barrier cannot display 2D images but 3D images.
Thus, the 3D display having the fixed barrier cannot be exten-
sively applied.

[0008] To resolve said issue, a switchable barrier has been
proposed and applied in a switchable 2D/3D display such that
the switchable 2D/3D display is able to display 2D images
when the switchable barrier is turned off. By contrast, when
the switchable barrier is turned on, the switchable 2D/3D
display is able to display 3D images. Specifically, in a con-
ventional switchable 2D/3D display, if the LCD panel is a
twisted nematic (TN) LCD panel, a normally white mode
TN-LC cell is usually used as the switchable barrier, and the
TN LCD panel and liquid crystals in the TN-LC cell have the
same chirality. Nonetheless, the switchable 2D/3D display
having the aforesaid structure can still be improved in terms
of display quality, such as contrast, symmetrical viewing
angles, and so on.

SUMMARY OF THE INVENTION

[0009] The present invention is directed to a switchable
2D/3D display characterized by favorable display quality.

[0010] Inthe present invention, a switchable 2D/3D display
including an LCD panel and a switchable barrier is provided.
The LCD panel includes a first substrate, a second substrate
opposite to the first substrate, a first twisted nematic (TN)
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liquid crystal layer, a first wide-view film set, and a first
polarizer set. The first TN liquid crystal layer is disposed
between the first substrate and the second substrate. The first
wide-view film set includes a first wide-view film and a sec-
ond wide-view film. The first wide-view film is disposed on
an outer surface of the first substrate, and the second wide-
view film is disposed on an outer surface of the second sub-
strate. Besides, the first polarizer set includes a first polarizer
and a second polarizer. The first polarizer set is disposed on
the first wide-view film set, such that the first wide-view film
is disposed between the first polarizer and the first substrate,
and the second wide-view film is disposed between the sec-
ond polarizer and the second substrate. A transmission axis of
the first polarizer and a transmission axis of the second polar-
izer are substantially perpendicular to each other. The swit-
chable barrier includes a third substrate, a fourth substrate
opposite to the third substrate, a second TN liquid crystal
layer, a second wide-view film set, and a second polarizer set.
The second TN liquid crystal layer is disposed between the
third substrate and the fourth substrate. Here, the second TN
liquid crystal layer and the first TN liquid crystal layer have
opposite chiralities. The second wide-view film set includes a
third wide-view film and a fourth wide-view film. The third
wide-view film is disposed on an outer surface of the third
substrate, and the fourth wide-view film is disposed on an
outer surface of the fourth substrate. The second polarizer set
includes a third polarizer and a fourth polarizer. Besides, the
second polarizer set is disposed on the second wide-view film
set, such that the third wide-view film is disposed between the
third polarizer and the third substrate, and the fourth wide-
view film is disposed between the fourth polarizer and the
fourth substrate. A transmission axis of the third polarizer and
a transmission axis of the fourth polarizer are substantially
perpendicular to each other.

[0011] Inanembodiment of the present invention, the LCD
panel further includes a first alignment film set. The first
alignment film setincludes a first alignment film and a second
alignment film. The first alignment film is disposed on an
inner surface of the first substrate and located between the
first substrate and the first TN liquid crystal layer. The second
alignment film is disposed on an inner surface of the second
substrate and located between the second substrate and the
first TN liquid crystal layer. A rubbing direction of the first
alignment film and a rubbing direction of the second align-
ment film are substantially perpendicular to each other.

[0012] In anembodiment of the present invention, the rub-
bing direction of the first alignment film in the LCD panel is
substantially perpendicular to the transmission axis of the
first polarizer, or the rubbing direction of the second align-
ment film in the LCD panel is substantially perpendicular to
the transmission axis of the second polarizer.

[0013] Inanembodiment of the present invention, the swit-
chable barrier further includes a second alignment film set
having a third alignment film and a fourth alignment film. The
third alignment film is disposed on an inner surface of the
third substrate and located between the third substrate and the
second TN liquid crystal layer. The fourth alignment film is
disposed on an inner surface of the fourth substrate and
located between the fourth substrate and the second TN liquid
crystal layer. A rubbing direction of the third alignment film
and a rubbing direction of the fourth alignment film are sub-
stantially perpendicular to each other.

[0014] In an embodiment of the present invention, the rub-
bing direction of the third alignment film in the switchable
barrier is substantially perpendicular to the transmission axis
of the third polarizer, or the rubbing direction of the fourth
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alignment film in the switchable barrier is substantially per-
pendicular to the transmission axis of the fourth polarizer.
[0015] In an embodiment of the present invention, the
transmission axis of the second polarizer and the transmission
axis of the third polarizer are substantially parallel to each
other.

[0016] In an embodiment of the present invention, the
transmission axis of the fourth polarizer and the transmission
axis of the first polarizer are substantially parallel to each
other.

[0017] In an embodiment of the present invention, a rub-
bing direction of the second alignment film and a rubbing
direction of the third alignment film are substantially parallel
to each other.

[0018] In an embodiment of the present invention, a rub-
bing direction of the fourth alignment film and a rubbing
direction of the first alignment film are substantially parallel
to each other.

[0019] According to the present invention, the TN liquid
crystal layer in the switchable barrier and the TN liquid crys-
tal layer in the LCD panel have opposite chiralities. There-
fore, the switchable 2D/3D display of the present invention
has favorable display quality.

[0020] In order to make the aforementioned and other fea-
tures and advantages of the present invention more compre-
hensible, several embodiments accompanied with figures are
described in detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1 is a schematic view of a switchable 2D/3D
display according to an embodiment of the present invention.
[0022] FIG. 2A is a schematic view illustrating relative
positions of rubbing directions of alignment films and trans-
mission axes of polarizers in an LCD panel.

[0023] FIG. 2B is a schematic view illustrating relative
positions of rubbing directions of alignment films and trans-
mission axes of polarizers in a switchable barrier.

[0024] FIG. 3 is a schematic view illustrating results of an
optical simulation on a first TN liquid crystal layer and a
second TN liquid crystal layer which have the same chirality
or opposite chiralities.

[0025] FIG. 4 is a schematic view illustrating results of an
optical simulation on correlations between display effects
and shifting degrees of compensation films.

DESCRIPTION OF EMBODIMENTS

[0026] FIG. 1 is a schematic view of a switchable 2D/3D
display according to an embodiment of the present invention.
Referring to FIG. 1, a switchable 2D/3D display 100 of the
present embodiment includes an LCD panel 200 and a swit-
chable barrier 300. The LCD panel 200 includes a first sub-
strate 210, a second substrate 212 opposite to the first sub-
strate 210, a first twisted nematic (TN) liquid crystal layer
220, a first wide-view film set 230, and a first polarizer set
240. The first TN liquid crystal layer 220 is disposed between
the first substrate 210 and the second substrate 212. The first
wide-view film set 230 includes a first wide-view film 232 and
a second wide-view film 234. The first wide-view film 232 is
disposed on an outer surface 210a of the first substrate 210,
and the second wide-view film 234 is disposed on an outer
surface 212a of the second substrate 212. Besides, the first
polarizer set 240 includes a first polarizer 242 and a second
polarizer 244. The first polarizer set 240 is disposed on the
first wide-view film set 230. In detail, the first wide-view film
232 is located between the first polarizer 242 and the first
substrate 210, and the second wide-view film 234 is disposed
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between the second polarizer 244 and the second substrate
212. A transmission axis of the first polarizer 242 and a
transmission axis of the second polarizer 244 are substan-
tially perpendicular to each other. The switchable barrier 300
includes a third substrate 310, a fourth substrate 312 opposite
to the third substrate 310, a second TN liquid crystal layer
320, a second wide-view film set 330, and a second polarizer
set 340. The second TN liquid crystal layer 320 is disposed
between the third substrate 310 and the fourth substrate 312.
Here, the second TN liquid crystal layer 320 and the first TN
liquid crystal layer 220 have substantially opposite chirali-
ties. The second wide-view film set 330 includes a third
wide-view film 332 and a fourth wide-view film 334. The
third wide-view film 332 is disposed on an outer surface 310a
of the third substrate 310, and the fourth wide-view film 334
is disposed on an outer surface 312a of the fourth substrate
312. The second polarizer set 340 includes a third polarizer
342 and a fourth polarizer 344. Besides, the second polarizer
set 340 is disposed on the second wide-view film set 330. In
detail, the third wide-view film 332 is located between the
third polarizer 342 and the third substrate 310, and the fourth
wide-view film 334 is disposed between the fourth polarizer
344 and the fourth substrate 312. A transmission axis of the
third polarizer 342 and a transmission axis of the fourth
polarizer 344 are substantially perpendicular to each other.
FIG. 1 illustrates an embodiment in which the switchable
barrier 300 is disposed on the LCD panel 200. Nevertheless,
the present invention should not be construed as limited to the
embodiment set forth herein. Namely, the switchable barrier
300 can also be disposed under the LCD panel 200, whereby
same effects as are achieved in the previous embodiment can
also be accomplished. Particularly, the LCD panel 200 can be
disposed between the switchable barrier 300 and a backlight
module (not shown), so as to form a front barrier 3D display.
Besides, the switchable barrier 300 can also be disposed
between the LCD panel 200 and a backlight module (not
shown), so as to form a back barrier 3D display.

[0027] In the present embodiment, the switchable barrier
300 is, for example, a normally white mode TN-LC cell.
When the switchable barrier 300 is turned off, 2D images
displayed on the LCD panel 200 can be directly observed by
a user. On the contrary, when the switchable barrier 300 is
turned on, 3D images can be observed by the user.

[0028] Referring to FIG. 1, the LCD panel 200 of the
present embodiment selectively includes a first alignment
film set 250. The first alignment film set 250 includes a first
alignment film 252 and a second alignment film 254. The first
alignment film 252 is disposed on an inner surface 2105 of the
first substrate 210 and located between the first substrate 210
and the first TN liquid crystal layer 220. The second align-
ment film 254 is disposed on an inner surface 2124 of the
second substrate 212 and located between the second sub-
strate 212 and the first TN liquid crystal layer 220. The dis-
position of the first alignment film 252 and the second align-
ment film 254 allows liquid crystal molecules in the first TN
liquid crystal layer 220 to be pre-tilted at a certain angle and
arranged in a specific rubbing direction. When the liquid
crystal molecules in the first TN liquid crystal layer 220 are
designed to have a specific pre-tilt angle and a specific rub-
bing direction by the first alignment film 252 and the second
alignment film 254, the LCD panel 200 is able to achieve
favorable display effects. For instance, the LCD panel 200
can have a relatively wide viewing angle. It should be noted
that a rubbing direction of the first alignment film 252 and a
rubbing direction of the second alignment film 254 are sub-
stantially perpendicular to each other in the present embodi-
ment.
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[0029] On the other hand, the switchable barrier 300 of the
present embodiment selectively includes a second alignment
film set 350. The second alignment film set 350 includes a
third alignment film 352 and a fourth alignment film 354. The
third alignment film 352 is disposed on an inner surface 3105
of the third substrate 310 and located between the third sub-
strate 310 and the second TN liquid crystal layer 320. The
fourth alignment film 354 is disposed on an inner surface
312) of the fourth substrate 312 and located between the
fourth substrate 312 and the second TN liquid crystal layer
320. Note that a rubbing direction of the third alignment film
352 and a rubbing direction of the fourth alignment film 354
are substantially perpendicular to each other.

[0030] FIG. 2A is a schematic view illustrating relative
positions of rubbing directions of alignment films and trans-
mission axes of polarizers in an LCD parel. In an embodi-
ment of the present invention, a rubbing direction D, of the
first alignment film 252 in the LCD panel 200 can be substan-
tially perpendicular to a transmission axis A, of the first
polarizer 242. According to another embodiment of the
present invention, a rubbing direction D, of the second align-
ment film 254 can be substantially perpendicular to a trans-
mission axis A, of the second polarizer 244. It should be
mentioned that the switchable 2D/3D display 100 is able to
achieve favorable display effects when the rubbing direction
D, of the first alignment film 252 is substantially perpendicu-
lar to the transmission axis A of the first polarizer 242 and
when the rubbing direction D, of the second alignment film
254 is substantially perpendicular to the transmission axis A,
of the second polarizer 244.

[0031] FIG. 2B is a schematic view illustrating relative
positions of rubbing directions of alignment films and trans-
mission axes of polarizers in a switchable barrier. In an
embodiment of the present invention, a rubbing direction D,
of the third alignment film 352 in the switchable barrier 300
can be substantially perpendicular to a transmission axis A5 of
the third polarizer 342. According to another embodiment of
the present invention, a rubbing direction D, of the fourth
alignment film 354 can be substantially perpendicular to a
transmission axis A, of the fourth polarizer 344. It should be
mentioned that the switchable 2D/3D display 100 is able to
achieve favorable display effects when the rubbing direction
D, of the third alignment film 352 is substantially perpen-
dicular to the transmission axis A, of the third polarizer 342
and when the rubbing direction D, of the fourth alignment
film 354 is substantially perpendicular to the transmission
axis A, of the fourth polarizer 344. Further preferably, given
that the conditions depicted in FIGS. 2A and 2B are both
satisfied, the switchable 2D/3D display 100 can perform the
display function to a better extent. As for chiralities of the first
TN liquid crystal layer 220 and the second TN liquid crystal
layer 320 in the previous embodiments, the first TN liquid
crystal layer 220 rotates by 90 degrees in a clockwise direc-
tion, and the second TN liquid crystal layer 320 rotates by 90
degrees in a counter-clockwise direction, for example.
Thereby, the first TN liquid crystal layer 220 and the second
TN liquid crystal layer 320 have substantially opposite
chiralities.

[0032] Instillanother embodiment of the present invention,
the transmission axis A, of the second polarizer 244 and the
transmission axis A, of the third polarizer 342 can be sub-
stantially parallel to each other. That is to say, the transmis-
sion axis A, of the fourth polarizer 344 can be substantially
perpendicular to the transmission axis A, of the second polar-
izer 244.

[0033] Inyetstill another embodiment ofthe present inven-
tion, the transmission axis A, of the fourth polarizer 344 and
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the transmission axis A, of the first polarizer 242 can be
substantially parallel to each other. Note that the switchable
2D/3D display 100 achieves favorable display effects when
the transmission axis A, of the second polarizer 244 is sub-
stantially parallel to the transmission axis A; of the third
polarizer 342 and when the transmission axis A, of the fourth
polarizer 344 is substantially parallel to the transmission axis
Al of the first polarizer 242.

[0034] In another embodiment of the present invention, the
rubbing direction D, of the second alignment film 254 and the
rubbing direction D, of the third alignment film 352 can be
substantially parallel to each other. Namely, the rubbing
direction D, of the second alignment film 254 differs from the
rubbing direction D of the third alignment film 352 by about
0° or about 180°. To be more specific, when a starting point
and an end point of the rubbing direction D, of the second
alignment film 254 are substantially identical to a starting
point and an end point of the rubbing direction D, of the third
alignment film 352, the rubbing direction D, of the second
alignment film 254 differs from the rubbing direction D, of
the third alignment film 352 by about 0°. On the contrary,
when the starting point of the rubbing direction D, of the
second alignment film 254 is the end point of the rubbing
direction D of the third alignment film 352, the rubbing
direction D, of the second alignment film 254 differs from the
rubbing direction D, of the third alignment film 352 by about
180°.

[0035] Instillanother embodiment of the present invention,
the rubbing direction D, of the fourth alignment film 354 and
the rubbing direction D, of'the first alignment film 252 can be
substantially parallel to each other. In other words, the rub-
bing direction D, of the fourth alignment film 354 differs
from the rubbing direction D, of the first alignment film 252
by about 0° or about 180°. Further preferably, the rubbing
direction D, of the second alignment film 254 and the rubbing
direction D; of the third alignment film 352 are substantially
parallel to each other. In the meantime, the rubbing direction
D, ofthe fourth alignment film 354 and the rubbing direction
D, of'the first alignment film 252 are substantially parallel to
each other.

[0036] FIG. 3 is a schematic view illustrating results of an
optical simulation on a first TN liquid crystal layer and a
second TN liquid crystal layer which have the same chirality
or opposite chiralities. Referring to FIGS. 1 and 3, given that
the first TN liquid crystal layer 220 and the second TN liquid
crystal layer 320 have substantially opposite chiralities, simu-
lation results are shown at the left side in FIG. 3 when 255
gray scale (L255) and 0 gray scale (L0) are displayed by the
switchable 2D/3D display 100. By contrast, given that the
first TN liquid crystal layer 220 and the second TN liquid
crystal layer 320 have the same chirality, simulation results
are shown at the right side in FIG. 3 when the 255 gray scale
(L255) and 0 gray scale (L0) are displayed by the switchable
2D/3D display 100. As the first TN liquid crystal layer 220
and the second TN liquid crystal layer 320 have substantially
opposite chiralities, it can be deduced from the simulation
results indicated in FIG. 3 that not only contrast ratio (CR) of
images displayed on the switchable 2D/3D display 100 is
better, but also the symmetry of view angle of images dis-
played on the switchable 2D/3D display 100 is better.

[0037] Inmanufacturing processes, compensation films are
frequently attached for improving display performance.
There are various types of compensation films including the
wide-view film of the present embodiment. Correlations
between display effects and orthogonal angles at which the
compensation films are attached are elaborated by way of
simulation results indicated in the following figure. FIG. 4 is
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a schematic view illustrating results of an optical simulation
on correlations between display effects and shifting degrees
of compensation films. Referring to FIG. 4, when the com-
pensation films are perpendicular to each other, i.e., when an
orthogonal angle included by two compensation films is
about £90°, the corresponding shifting degree indicated in
FIG. 4 i3 0°. Simulated shifting degrees shown in FI1G. 4 are
about 0°, about £2°, about +4°, about +6°, about +8°, and
about £10°, respectively. As depicted in FIG. 4, when the
shifting degree is about 0°, the extremely symmetrical image
distribution generated by way of optical simulation repre-
sents favorable CR. Besides, when the shifting degree is about
+4° and about 0°, a difference between the corresponding
CRs is not significant. That is to say, as long as the orthogonal
angle included by two compensation films is substantially
£90°x4°, ie., the two compensation films are substantially
perpendicular to each other as indicated in the present
embodiment, inaccuracy caused thereby is acceptable.
[0038] Inlight of the foregoing, the first TN liquid crystal
layer and the second TN liquid crystal layer have substan-
tially opposite chiralities in the present invention. Moreover,
the transmission axis of the first polarizer is substantially
perpendicular to the transmission axis of the second polarizer
in the LCD panel, and the transmission axis of the third
polarizer is substantially perpendicular to the transmission
axis of the fourth polarizer in the switchable barrier. As such,
the switchable 2D/3D display of the present invention has
favorable display quality.
[0039] It will be apparent to those skilled in the art that
various modifications and variations can be made to the struc-
ture of the present invention without departing from the scope
or spirit of the invention. In view of the foregoing, it is
intended that the present invention cover modifications and
variations of this invention provided they fall within the scope
of the following claims and their equivalents.

What is claimed is:

1. A switchable two dimensional/three dimensional (2D/
3D) display, comprising;

aliquid crystal display panel, comprising:

a first substrate and a second substrate opposite to the
first substrate;

a first twisted nematic liquid crystal layer, disposed
between the first substrate and the second substrate;

a first wide-view film set, comprising a first wide-view
film and a second wide-view film, the first wide-view
film being disposed on an outer surface of the first
substrate, the second wide-view film being disposed
on an outer surface of the second substrate;

a first polarizer set, comprising a first polarizer and a
second polarizer, the first polarizer set being disposed
on the first wide-view film set, such that the first
wide-view film is disposed between the first polarizer
and the first substrate, and the second wide-view film
1s disposed between the second polarizer and the sec-
ond substrate, a transmission axis of the first polarizer
and a transmission axis of the second polarizer being
substantially perpendicular to each other;

a switchable barrier, comprising:

a third substrate and a fourth substrate opposite to the
third substrate;

a second twisted nematic liquid crystal layer, disposed
between the third substrate and the fourth substrate,
wherein the Second twisted nematic liquid crystal
layer and the first twisted nematic liquid crystal layer
have opposite chiralities;

a second wide-view film set, comprising a third wide-
view film and a fourth wide-view film, the third wide-
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view film being disposed on an outer surface of the
third substrate, the fourth wide-view film being dis-
posed on an outer surface of the fourth substrate; and
asecond polarizer set, comprising a third polarizer and a
fourth polarizer, the second polarizer set being dis-
posed on the second wide-view film set, such that the
third wide-view film is disposed between the third
polarizer and the third substrate, and the fourth wide-
view film is disposed between the fourth polarizer and
the fourth substrate, a transmission axis of the third
polarizer and a transmission axis of the fourth polar-
izer being substantially perpendicular to each other.

2. The switchable 2D/3D display of claim 1, the liquid
crystal display panel further comprising a first alignment film
set having a first alignment film and a second alignment film,
the first alignment film being disposed on an inner surface of
the first substrate and located between the first substrate and
the first twisted nematic liquid crystal layer, the second align-
ment film being disposed on an inner surface of the second
substrate and located between the second substrate and the
first twisted nematic liquid crystal layer, wherein a rubbing
direction of the first alignment film and a rubbing direction of
the second alignment film are substantially perpendicular to
each other.

3. The switchable 2D/3D display of claim 2, wherein the
rubbing direction of the first alignment film in the liquid
crystal display panel is substantially perpendicular to the
transmission axis of the first polarizer, or the rubbing direc-
tion of the second alignment film in the liquid crystal display
panel is substantially perpendicular to the transmission axis
of the second polarizer.

4. The switchable 2D/3D display of claim 2, the switchable
barrier further comprising a second alignment film set having
a third alignment film and a fourth alignment film, the third
alignment film being disposed on an inner surface of the third
substrate and located between the third substrate and the
second twisted nematic liquid crystal layer, the fourth align-
ment film being disposed on an inner surface of the fourth
substrate and located between the fourth substrate and the
second twisted nematic liquid crystal layer, wherein a rub-
bing direction of the third alignment film and a rubbing direc-
tion of the fourth alignment film are substantially perpendicu-
lar to each other.

5. The switchable 2D/3D display of claim 4, wherein the
rubbing direction of the third alignment film in the switchable
barrier is substantially perpendicular to the transmission axis
of the third polarizer, or the rubbing direction of the fourth
alignment film in the switchable barrier is substantially per-
pendicular to the transmission axis of the fourth polarizer.

6. The switchable 2D/3D display of claim 1, wherein the
transmission axis of the second polarizer and the transmission
axis of the third polarizer are substantially parallel to each
other.

7. The switchable 2D/3D display of claim 1, wherein the
transmission axis of the fourth polarizer and the transmission
axis of the first polarizer are substantially parallel to each
other.

8. The switchable 2D/3D display of claim 4, wherein a
rubbing direction of the second alignment film and a rubbing
direction of the third alignment film are substantially parallel
to each other.

9. The switchable 2D/3D display of claim 4, wherein a
rubbing direction of the fourth alignment film and a rubbing
direction of the first alignment film are substantially parallel
to each other.
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