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(57) ABSTRACT

A polarizer used in liquid crystal display has two portions.
A first portion of the polarizer is adjacent to a backlight
source and has a first protective film, a first linear polarizing
film, a first biaxial film and a first quarter-wave film from the
backlight source to a multi-domain vertical alignment liquid
crystal (MVA-LCD) cell. A second portion of the polarizer
is on the other side of the MVA-LCD cell, and has a second
quarter-wave film, a second biaxial film, a second linear
polarizing film and a second protective film from the MVA-
LCD cell.
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POLARIZER FOR A MULTI-DOMAIN VERTICAL
ALIGNMENT LIQUID CRYSTAL DISPLAY

BACKGROUND
[0001] 1. Field of Invention
[0002] The present invention relates to an apparatus of a

liquid crystal display. More particularly, the present inven-
tion relates to a polarizer of a multi-domain vertical align-
ment liquid crystal display.

[0003] 2. Description of Related Art

[0004] Liquid crystal display (LCD) has many advantages
over other conventional types of displays including high
display quality, small volume, light weight, low driving
voltage and low power consumption. Hence, LCDs are
widely used in small portable televisions, mobile telephones,
video recording units, notebook computers, desktop moni-
tors, projector televisions and so on, and have gradually
replaced the conventional cathode ray tube (CRT) as a
mainstream display unit. Therefore, the market is mainly
occupied by LCDs due to the high display quality and the
low power consumption of the LCDs.

[0005] Large size, high resolution, wide view and rapid
response time are the main demands on the LCDs. Multi-
domain vertical alignment (MVA) is one popular wide view
technique in which the vertical alignment technique, where
the vertical alignment liquid crystal has a negative aniso-
tropic dielectric constant, and the domain division technique
are implemented. In an MVA-LCD, a plurality of protru-
sions are formed on the thin film transistor (TFT) and color
filter (CF) substrates thereof for forming different domains,
and liquid crystal molecules in different domains are aligned
in different directions, thus achieving the wide view.

[0006] FIG. 1A illustrates a schematic view of a conven-
tional multi-domain vertical alignment liquid crystal panel.
As illustrated in FIG. 1A, a liquid crystal pixel 102 is
divided into four domains by several TFT substrate protru-
sions 112 and CF substrate protrusions 114. Each domain
separately contains liquid crystal molecules 122, 124, 126
and 128 which are aligned in different directions. FIG. 1B
is a schematic view of alignment directions of liquid crystal
modules in different domains in FIG. 1A. In the four
domains, the liquid crystal molecules 122, 124, 126 and 128
are aligned in different directions, thus achieving the wide
View.

[0007] The MVA technique used in an LCD generally
provides at least four alignment domains in one liquid
crystal pixel to perform the wide view feature including at
least four directions. For the viewing-angle characteristics of
the four-domains alignment division, the viewing-angle
characteristic of the 45 and 135 viewing directions is poor.
A simple compensation method is to use an optical com-
pensating film, such as a biaxial film, to obtain better
viewing-angle characteristics.

[0008] However, in addition to the viewing-angle charac-
teristic of the 45 and 135 viewing directions, the MVA
technique still has insufficient brightness. As described
above, the protrusions are formed on the substrates to divide
the domains and align the liquid crystal molecules in the
MVA technique. These protrusions unavoidably decrease the
aperture ratio of the liquid crystal panel, and the aperture
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ratio directly relates to the brightness of the LCD. When the
aperture ratio is increased, the brightness of the LCD is also
increased. Therefore, the protrusions used in the MVA
technique generally reduce the brightness of the LCD, thus
causing the insufficient brightness problem.

[0009] Moreover, in the vertical alignment technique, in
an OFF state, the liquid crystal molecules are vertically
aligned where the alignment thereof is perpendicular to the
substrate to represent a dark state. On the other hand, in an
ON state, the liquid crystal molecules are tilted to be
horizontally aligned by the electric field, where the align-
ment thereof is parallel to the substrates but not parallel to
any absorption axis of the upper or the lower linear polar-
izing film in the LCD to represent a light state. When two
adjacent liquid crystal molecules are tilted by the electric
field, the two adjacent liquid crystal molecules typically
touch each other because they are too close. And, under the
continuous effect of the electric filed, the two adjacent liquid
crystal molecules are forced to tilt in directions parallel to
the absorption axis of the upper or the lower linear polar-
izing film. Finally, the alignment of the two adjacent liquid
crystal molecules contrarily is parallel to the absorption axis
of the upper or the lower linear polarizing film.

[0010] Therefore, when this type of liquid crystal pixel is
in the ON state, the central position thereof appears to have
a dark, cross-like texture because the alignment directions of
the liquid crystal molecules at domain boundaries are par-
allel to the absorption axis as described above. The dark,
cross-like texture reduces the brightness of the ON state
liquid crystal pixel. Moreover, because the contrast of the
liquid crystal pixel is defined as a ratio of the ON state
brightness thereof to the OFF state brightness thereof, the
dark, cross-like texture also lowers the contrast of the liquid
crystal pixel, thus causing insufficient brightness and con-
trast of the LCD.

[0011] Conventional MVA-LCDs have the foregoing
insufficient brightness and contrast problems; thus, to main-
tain high brightness and high contrast of the MVA-LCDs,
more lamp tubes are used in the backlight source thereof
when the LCDs are designed and manufactured. However, if
the number of the lamp tubes in the backlight source is
increased, the power needed is accordingly raised, and the
heat generated thereby is also much greater. High power
consumption decreases the use time of portable electronic
devices that widely use L.CDs, such as notebooks or personal
digital assistants (PDAs), and is harmful during use. In
addition, unnecessary heat usually burdens the heat dissipa-
tion systems of the LCDs, and also accelerates the loss and
reduces the lifetime of the lamp tubes of the backlight
source.

SUMMARY

[0012] Tt is therefore an objective of the present invention
to provide a polarizer for a multi-domain alignment liquid
crystal display (MVA-LCD) to enhance the brightness of the
MVA-LCD, and reduce the conventional high power con-
sumption and high heat.

[0013] Ttisanother an objective of the present invention to
provide a polarizer for a multi-domain alignment liquid
crystal display in which a quarter-wave film is inserted
therein to raise the light efficiency, thus increasing the ON
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state brightness of the liquid crystal display and effectively
decreasing the loss of the lamp tubes of the backlight source
thereof.

[0014] In accordance with the foregoing and other objec-
tives of the present invention, a polarizer having two por-
tions is provided. A first portion of the polarizer is adjacent
to a backlight source and includes a first protective film, a
first linear polarizing film, a first biaxial film and a first
quarter-wave film from the backlight source to a multi-
domain vertical alignment liquid crystal (MVA-LCD) cell. A
second portion of the polarizer is on the other side of the
MVA-LCD cell, and includes a second quarter-wave film, a
second biaxial film, a second linear polarizing film and a
second protective film from the MVA-LCD cell.

[0015] The two portions form the polarizer configured in
the MVA-LCD. The quarter-wave films in the polarizer
convert an originally linearly polarized light into a circularly
polarized light. The optical characteristic of the circularly
polarized light eliminates the conventional dark, cross-like
texture, so as to enhance the brightness of the MVA-LCD,
and further to decrease the power consumption and the loss
of the lamp tubes of the same.

[0016] In the polarizer of the invention, two absorption
axes of the two linear polarizing films are perpendicular to
each other, in conjunction to control the light and dark of the
liquid crystal pixels. Moreover, two slow axes of the two
quarter-wave films are also perpendicular to each other, such
that the circular or elliptic polarized light, which is con-
verted from the linearly polarized light by the first quarter-
wave film, can be completely converted back into the
original linearly polarized light by the second quarter-wave
film.

[0017] The wavelength range of the visible light is from
about 400 nm to about 700 nm. The central wavelengths of
the foregoing quarter-wave film are therefore selected within
a range of between about 460 nm and 600 nm, for a better
performance. Furthermore, the invention provides broad-
band quarter-wave films to provide a polarizer with good
compensation within the whole wavelength range of the
visible light between about 400 nm and 700 nm.

[0018] According to one preferred embodiment of the
invention, the light emitted from the backlight source is
sequentially propagated through the first protective film, the
first linear polarizing film, the first biaxial film, the first
quarter-wave film, the MVA-LCD cell, the second quarter-
wave film, the second biaxial film, the second linear polar-
izing film and the second protective film.

[0019] According to another preferred embodiment of the
invention, the light emitted from the backlight source is
sequentially propagated through the first protective film, the
first linear polarizing film, the first quarter-wave film, the
first biaxial film, the MVA-LCD cell, the second biaxial film,
the second quarter-wave film, the second linear polarizing
film and the second protective film.

[0020] According to another preferred embodiment of the
invention, when an angle between the absorption axes of the
linear polarizing films and the slow axes of the quarter-wave
film is 45 degrees, the quarter-wave film converts the
linearly polarized light into the circularly polarized light, in
which the polarizing direction of the light is varied in every
direction with time, and the compensation effect of the
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polarizer is great. Moreover, when the two slow axes of the
two biaxial films are perpendicular to each other, and the
slow axis of each biaxial film is also perpendicular to the
absorption axis of the linear polarizing film adjacent thereto,
and the compensation effect in viewing-angle is thus opti-
mized.

[0021] According to another embodiment of the invention,
a narrowband half-wave film and a narrowband quarter-
wave film are combined to obtain an equivalent broadband
quarter-wave film. An angle between the absorption axis of
the linear polarizing film and a slow axis of the narrowband
quarter-wave film adjacent thereto is between about 50
degrees and 80 degrees, and an angle between the absorption
axis of the linear polarizing film and a slow axis of the
narrowband half-wave film adjacent thereto is between
about 0 and 40 degrees.

[0022] The invention uses a quarter-wave film to convert
the linearly polarized light entering the MVA cell into the
circularly polarized light, thus preventing linearly polarized
light, in which the polarizing direction is single direction,
from being affected by the liquid crystal molecules tilted
parallel to the absorption axis of the first or second linear
polarizing film to generate the dark, cross-like texture in the
pixel center. Therefore, the invention raises the light effi-
ciency, and increases the ON state brightness of the liquid
crystal display, and extends the lifetime of the lamp tubes of
the backlight source.

[0023] Tt is to be understood that both the foregoing
general description and the following detailed description
are examples, and are intended to provide further explana-
tion of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] These and other features, aspects, and advantages
of the present invention will become better understood with
regard to the following description, appended claims, and
accompanying drawings where:

[0025] FIG. 1A illustrates a schematic view of a conven-
tional multi-domain vertical alignment liquid crystal panel;

[0026] FIG. 1B is a schematic view of alignment direc-
tions of liquid crystal modules in different domains in FIG.
1A;

[0027] FIG. 2A illustrates a schematic view of one pre-
ferred embodiment of the invention.

[0028] FIG. 2B illustrates a schematic view of another
preferred embodiment of the invention;

[0029] FIG. 3A illustrates a schematic view of another
preferred embodiment of the invention;

[0030] FIG. 3B illustrates a schematic view of another
preferred embodiment of the invention;

[0031] FIG. 4 illustrates a schematic view of another
preferred embodiment of the invention;

[0032] FIG. 5A illustrates a schematic view of another
preferred embodiment of the invention; and

[0033] FIG. 5B illustrates a schematic view of another
preferred embodiment of the invention.
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DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0034] Reference will now be made in detail to the present
preferred embodiments of the invention, examples of which
are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers are used in the draw-
ings and the description to refer to the same or like parts.

[0035] A polarizer for a multi-domain alignment liquid
crystal display (MVA-LCD) includes two portions. A first
portion of the polarizer is adjacent to a backlight source and
includes a first protective film, a first linear polarizing film,
a first biaxial film and a first quarter-wave film from the
backlight source to a multi-domain vertical alignment liquid
crystal (MVA-LCD) cell. A second portion of the polarizer
is on the other side of the MVA-LCD cell, and includes a
second quarter-wave film, a second biaxial film, a second
linear polarizing film and a second protective film from the
MVA-LCD cell.

[0036] The two portions form the polarizer configured in
the MVA-LCD. The quarter-wave films in the polarizer
convert an original, linearly polarized light into a circularly
polarized light. The optical characteristic of the circularly
polarized light eliminates the conventional dark, cross-like
texture, so as to enhance the brightness of the MVA-LCD,
and further to decrease the power consumption and the loss
of the lamp tubes of the same.

[0037] In the polarizer of the invention, two absorption
axes of the two linear polarizing films are perpendicular to
each other, for mutually cooperating to control the light and
dark of the liquid crystal pixel. Moreover, two slow axes of
the two quarter-wave films are also perpendicular to each
other, such that the circular or an elliptic polarized light
converted from the linearly polarized light by the first
quarter-wave film can be completely converted back into the
original, linearly polarized light by the second quarter-wave
film.

[0038] The wavelength range of the visible light is from
about 400 nm to about 700 nm. The central wavelengths of
the foregoing quarter-wave film are therefore selected within
a range of between about 460 nm and 600 nm, for achieving
a better performance. Furthermore, the invention provides
broadband quarter-wave films to promote good compensa-
tion by the polarizer within the whole wavelength range of
the visible light between about 400 nm and 700 nm.

[0039] FIG. 2A illustrates a schematic view of one pre-
ferred embodiment of the invention. In this preferred
embodiment, the polarizer for an MVA-LCD includes two
polarizer portions 202¢ and 204a. The polarizer portion
202¢ is adjacent to a backlight source and sequentially
includes a protective film 212, a linear polarizing film 214,
a biaxial film 216 and a quarter-wave film 218 from the
backlight source to an MVA-LCD cell 206. The polarizer
portion 2044 is on the other side of the MVA-LCD cell 206,
and sequentially includes a quarter-wave film 228, a biaxial
film 226, a linear polarizing film 224 and a protective film
222 from the MVA-LCD cell 206.

[0040] The quarter-wave film 218 converts a linearly
polarized light selected by the linear polarizing film 214 and
preparing to enter the MVA-LCD cell 206 into a circularly
polarized light. The circularly polarized light is not affected
by the liquid crystal molecules at the domain boundaries
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which are aligned parallel to the absorption axis of the upper
or lower linear polarizing film 214 or 224, thus eliminating
the conventional dark, cross-like texture appearing in the
center of the MVA-LCD cell 206. The other quarter-wave
film 228, on the other side of the MVA-LCD 206 and placed
symmetrically to the quarter-wave film 218, converts the
circularly polarized light back into the linearly polarized
light for entering the linear polarizing film 224.

[0041] In addition, the positions of the position biaxial
film and quarter-wave film in each polarizer portion 202q
and 204¢ are interchangeable, and are not limited by the
arrangement illustrated in the preferred embodiment in FIG.
2A. However, it is noted that the interchanged arrangement
thereof still must be symmetrical with regard to the MVA-
LCD cell 206, which therefore can achieve the total com-
pensation of the polarizer.

[0042] FIG. 2B illustrates a schematic view of another
preferred embodiment of the invention. Compared to the
embodiment in FIG. 2A, the positions of the biaxial film 216
and the quarter-wave film 218 in the polarizer portion 202b
are interchanged, and the positions of the biaxial film 226
and the quarter-wave film 228 in the polarizer portion 204b
are also interchanged.

[0043] The light emitted from the backlight source is
sequentially propagated through the protective film 212, the
linear polarizing film 214, the quarter-wave film 218, the
biaxial film 216, the MVA-LCD cell 206, the biaxial film
226, the quarter-wave film 228, the linear polarizing film
224 and the protective film 222. The polarizer in FIG. 2B
thus can also obtain the same effect as the polarizer in FIG.
2A.

[0044] The optical characteristics of the two linear polar-
izing films in the invention are similar to those of the linear
polarizing films in the prior art. In other words, the absorp-
tion axes of the two linear polarizing films are perpendicular
to control the liquid crystal pixel representing ON or OFF
state. Moreover, the slow axes of the two quarter-wave films
are also perpendicular to ensure that after the former quarter-
wave film converts the linearly polarized light into circular
or elliptic polarized light, the subsequent quarter-wave film
can totally convert the light back into the original linearly
polarized light.

[0045] The following descriptions take the embodiment in
FIG. 2A as an example to interpret the transformation
procedure of the light polarizing directions. Firstly, the light
emitted from the backlight source is propagated through the
linear polarizing film 214 and thereby converting into a
linearly polarized light having a single polarizing direction.
The linearly polarized light is then propagated through the
quarter-wave film 218. Based on the optical characteristics
of the quarter-wave film 218, the quarter-wave film 218
converts the linearly polarized light into a circular or an
elliptic polarized light.

[0046] The polarizing direction of the circular or elliptic
polarized light rotates dependent on time to form a circle or
an elliptic, and the multiple polarizing directions prevents
occurrence the conventional dark, cross-like texture when
the circular or elliptic polarized light is propagated through
the MVA-LCD cell 206. After passing through the MVA-
LCD cell 206, the circular or elliptic polarized light is then
propagated through the other quarter-wave film 228. As
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discussed above, the slow axis of the quarter-wave film 228
is perpendicular to the slow axis of the quarter-wave film
218, such that the converted circular or elliptic polarized
light is totally converted back into the original linearly
polarized light, ready to enter the linear polarizing film 224.

[0047] For the absorption axes of the linear polarizing
films 214/224 and the slow axes of the quarter-wave films
218,228, the invention further provides a preferred relation-
ship therebetween as illustrated in following embodiments,
which has optimized compensation. When an angle between
the absorption axes of the linear polarizing films 214/224
and the slow axes of the quarter-wave films 218/228 is 45
degrees, the quarter-wave films 218/228 convert the linearly
polarized light into the total circularly polarized light, not
the elliptically polarized light. This means that the polarizing
directions of the light are time-dependent to be distributed
uniformly in every direction; in this condition, the polarizer
of the invention therefore provides the optimal compensa-
tion.

[0048] FIG. 3A and FIG. 3B illustrate schematic views of
preferred embodiments of the invention, for illustrating two
different conditions where the angle between the absorption
axes of the linear polarizing films 214/224 and the slow axes
of the quarter-wave films 218/228 is 45 degrees. In these two
figures, FIG. 3A and FIG. 3B, the absorption axis 314 of the
linearly polarized films 214 is horizontal, and the absorption
axis 324 of the linearly polarized film 224 is vertical and
perpendicular to the absorption axis 314.

[0049] In FIG. 3A, the slow axis 3184 of the quarter-wave
film 218a is perpendicular to the slow axis 328« of the
quarter-wave film 2284, and the two slow axes 318a and
3284 are both at angle of 45 degrees with the absorption axes
314 and 324 of the linear polarizing films 214 and 224,
individually. Similarly, in FIG. 3B, the slow axis 3185 of the
quarter-wave film 218b is also perpendicular to the slow axis
328b of the quarter-wave film 228b, and the two slow axes
318z and 3284 are also both at angle of 45 degrees with the
absorption axes 314 and 324 of the linear polarizing films
214 and 224, individually.

[0050] Furthermore, when the slow axes of the two biaxial
films of the invention are perpendicular, and each of them is
separately perpendicular to the absorption axes of the linear
polarizing film adjacent thereto, the compensation effect in
viewing-angle is optimized. FIG. 4 illustrates a schematic
view of another preferred embodiment of the invention, to
interpret the preferred relation between the slow axes of the
biaxial films and the absorption axes of the linear polarizing
films.

[0051] InFIG. 4, the slow axis 316 of the biaxial film 216
is perpendicular to the absorption axis 314 of the adjacent
linear polarizing film 214, and the slow axis 326 of the
biaxial film 226 is also perpendicular to the absorption axis
324 of the adjacent linear polarizing film 224. The slow axes
316 and 316 of the biaxial films 216 and 226 are certainly
also perpendicular to each other, thus obtaining the opti-
mized viewing-angle.

[0052] The wavelength range of the visible light, from
blue to red, is from about 400 nm to 700 nm, and therefore
the central wavelengths of the quarter-wave films 218 and
228 are selected to be in a range of between about 480 nm
and 600 nm to achieve a better performance. In these
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embodiments of the invention, the central wavelengths of
the quarter-wave films 218 and 228 are selected to be in a
preferred range of between about 540 nm and 560 nm, the
wavelengths of the green light. Nonetheless, in practice, the
quarter-wave film is selected from different wavelengths; in
other words, the conversion performance of the quarter-
wave film is good near the central wavelength thereof, and
the conversion performance of the other wavelengths
depends on the bandwidth thereof. A normal narrowband
quarter-wave film cannot have a good conversion perfor-
mance in such a large range of visible light with wavelengths
from about 400 nm to 700 nm.

[0053] Hence, the invention further provides a broadband
quarter-wave film to allow the polarizer to obtain a good
conversion performance in such a large range of visible light
with wavelengths from about 400 nm to 700 nm. Alterna-
tively, as other embodiments of the invention, a combination
of a narrowband half-wave film and a narrowband quarter-
wave film is provided to provide a good conversion perfor-
mance equivalent to the broadband quarter-wave film.

[0054] FIG. 5A and FIG. 5B illustrate schematic views of
preferred embodiments of the invention, for practically
interpreting the foregoing combination of the narrowband
half-wave film and the narrowband quarter-wave film pro-
vided for achieving a good conversion performance equiva-
lent to the broadband quarter-wave film.

[0055] The embodiment illustrated in FIG. 5A adds two
half-wave films to the embodiment illustrated in FIG. 2A.
The half-wave film 517 is placed in the polarizer portion
202¢ and between the quarter-wave film 218 and the biaxial
film 216, and the other half-wave film 527 is placed in the
polarizer portion 204¢ and between the quarter-wave film
228 and the biaxial film 226. Similarly, the embodiment
illustrated in FIG. 5B adds two half-wave films to the
embodiment illustrated in FIG. 2B. The half-wave film 517
is placed in the polarizer portion 202d and between the
quarter-wave film 218 and the biaxial film 216, and the other
half-wave film 527 is placed in the polarizer portion 204d
and between the quarter-wave film 228 and the biaxial film
226.

[0056] It is noted that, in these two embodiments in FIG.
5A and FIG. 5B, for the broadband quarter-wave films
separately and respectively formed by the half-wave films
517/527 and the quarter-wave films 218/228, the equivalent
slow axes thereof are like the preferred embodiments in
FIG. 3A and FIG. 3B, at an angle of 45 degrees with the
absorption axes of the linear polarizing films 214 and 224.
The broadband quarter-wave films thus convert the linearly
polarized light of large wavelength range into circularly
polarized light whose polarizing direction is varied in every
direction with time, thus providing the optimal conversion
performance.

[0057] According to one preferred embodiment of the
invention, an angle between the absorption axis of the linear
polarizing films 214,224 and a slow axis of the quarter-wave
films 218/228 adjacent thereto is between about 50 and 80
degrees, and an angle between the absorption axes of the
linear polarizing films 214/224 and the slow axes of the
half-wave films 517/527 adjacent thereto is between about 0
and 40 degrees.

[0058] The following descriptions interpret materials of
the quarter-wave films 218 and 228 or the half-wave films
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517 and 527, the linear polarizing films 214 and 224, and the
protective films 212 and 222 in some preferred embodiments
of the invention.

[0059] In the foregoing preferred embodiments, the quar-
ter-wave films 218 and 228 and the half-wave films 517 and
527 are single-axial extending retarder films, and a material
thereof is polynorbornene or polycarbonate (PC). Because
the extending characteristics of polyvinyl alcohol (PVA)
include polarizing light, it is therefore usually used as a
material of the linear polarizing films 214 and 224 of the
invention.

[0060] Moreover, after extending, the mechanical proper-
ties of the PVA decay and it easily break into pieces,
therefore the protective films 212 and 222 are usually used
to protect the PVA from breaking. A material of the protec-
tive films 212 and 222 can be triacetyl cellulose (TAC),
polycarbonate, or polynorborene, which not only protects
the PVA but also prevent the linear polarizing film 214 and
224 from shrinking.

[0061] The invention uses a quarter-wave film to convert
the linearly polarized light entering the MVA cell into the
circularly polarized light, thus preventing linearly polarized
light with a polarizing direction in a single direction from
being affected by the liquid crystal molecules tilted parallel
to the absorption axis of the first or second linear polarizing
film to generate the dark, cross-like texture in the pixel
center. Therefore, the invention raises the light efficiency
and increases the ON state brightness of the liquid crystal
display, and extends the lifetime of the lamp tubes of the
backlight source.

[0062] Tt will be apparent to those skilled in the art that
various modifications and variations can be made to the
structure 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 polarizer for a multi-domain vertical alignment liquid
crystal display, comprising:

a first protective film;

a first linear polarizing film;

a first biaxial film;

a first quarter-wave film;

a second quarter-wave film;

a second biaxial film;

a second linear polarizing film; and
a second protective film;

wherein the first protective film, the first linear polarizing
film, the first biaxial film, the first quarter-wave film,
the second quarter-wave film, the second biaxial film,
the second linear polarizing film and the second pro-
tective film are placed in order from a backlight source,
an absorption axis of the first linear polarizing film is
substantially perpendicular to an absorption axis of the
second linear polarizing film, and a slow axis of the first
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quarter-wave film is substantially perpendicular to a
slow axis of the second quarter-wave film.

2. The polarizer of claim 1, wherein an angle between the
absorption axis of the first linear polarizing film and the slow
axis of the first quarter-wave film is about 45 degrees.

3. The polarizer of claim 1, wherein a range of central
wavelengths of the first quarter-wave film and the second
quarter-wave film is between about 480 nm and 600 nm.

4. The polarizer of claim 1, wherein the first quarter-wave
film and the second quarter-wave film are broadband quar-
ter-wave films.

5. The polarizer of claim 4, wherein transmission bands of
the broadband quarter-wave films include a wavelength
range between about 400 nm and 700 nm.

6. The polarizer of claim 1, wherein the first quarter-wave
film comprises a first narrowband quarter-wave film and a
first narrowband half-wave film, and the second quarter-
wave film comprises a second narrowband quarter-wave
film and a second narrowband half-wave film, the first
narrowband half-wave film is placed between the first
biaxial film and the first narrowband quarter-wave film, and
the second narrowband half-wave film is placed between the
second biaxial film and the second narrowband quarter-wave
film.

7. The polarizer of claim 6, wherein an angle between the
absorption axis of the first linear polarizing film and a slow
axis of the first narrowband quarter-wave film is between
about 50 and 80 degrees, and an angle between the absorp-
tion axis of the first linear polarizing film and a slow axis of
the first narrowband half-wave film is between about 0 and
40 degrees.

8. The polarizer of claim 1, wherein the first quarter-wave
film comprises a first narrowband quarter-wave film and a
first narrowband half-wave film, and the second quarter-
wave film comprises a second narrowband quarter-wave
film and a second narrowband half-wave film, the first
narrowband half-wave film is placed between the first linear
polarizing film and the first narrowband quarter-wave film,
and the second narrowband half-wave film is placed
between the second linear polarizing film and the second
narrowband quarter-wave film.

9. The polarizer of claim 8, wherein an angle between the
absorption axis of the first linear polarizing film and a slow
axis of the first narrowband quarter-wave film is between
about 50 and 80 degrees, and an angle between the absorp-
tion axis of the first linear polarizing film and a slow axis of
the first narrowband half-wave film is between about 0 and
40 degrees.

10. The polarizer of claim 1, wherein a slow axis of the
first biaxial film is substantially perpendicular to a slow axis
of the second biaxial film, and an angle between the absorp-
tion axis of the first linear polarizing film and the slow axis
of the first biaxial film is about 90 degrees.

11. The polarizer of claim 1, wherein materials of the first
protective film and the second protective film are selected
from a group consisting of triacetyl cellulose (TAC), poly-
carbonate and polynorborene.

12, The polarizer of claim 1, wherein a material of the first
linear polarizing film and the second linear polarizing film is
polyvinyl alcohol (PVA).

13. The polarizer of claim 1, wherein materials of the first
quarter-wave film and the second quarter-wave film are
selected from a group consisting of polynorbornene and
polycarbonate.
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14. A polarizer for a multi-domain vertical alignment
liquid crystal display, comprising:

a first protective film;

a first linear polarizing film;

a first quarter-wave film;

a first biaxial film;

a second biaxial film;

a second quarter-wave film;

a second linear polarizing film; and
a second protective film;

wherein the first protective film, the first linear polarizing
film, the first quarter-wave film, the first biaxial film,
the second biaxial film, the second quarter-wave film,
the second linear polarizing film and the second pro-
tective film are placed in order from a backlight source,
an absorption axis of the first linear polarizing film is
substantially perpendicular to an absorption axis of the
second linear polarizing film, and a slow axis of the first
quarter-wave film is substantially perpendicular to a
slow axis of the second quarter-wave film.

15. The polarizer of claim 14, wherein an angle between
the absorption axis of the first linear polarizing film and the
slow axis of the first quarter-wave film is about 45 degrees.

16. The polarizer of claim 14, wherein a range of central
wavelengths of the first quarter-wave film and the second
quarter-wave film is between about 480 nm and 600 nm.

17. The polarizer of claim 14, wherein the first quarter-
wave film and the second quarter-wave film are broadband
quarter-wave films.

18. The polarizer of claim 17, wherein transmission bands
of the broadband quarter-wave films include a wavelength
range between about 400 nm and 700 nm.

19. The polarizer of claim 14, wherein the first quarter-
wave film comprises a first narrowband quarter-wave film
and a first narrowband half-wave film, and the second
quarter-wave film comprises a second narrowband quarter-
wave film and a second narrowband half-wave film, the first
narrowband half-wave film is placed between the first
biaxial film and the first narrowband quarter-wave film, and
the second narrowband half-wave film is placed between the
second biaxial film and the second narrowband quarter-wave
film.
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20. The polarizer of claim 19, wherein an angle between
the absorption axis of the first linear polarizing film and a
slow axis of the first narrowband quarter-wave film is
between about 50 and 80 degrees, and an angle between the
absorption axis of the first linear polarizing film and a slow
axis of the first narrowband half-wave film is between about
0 and 40 degrees.

21. The polarizer of claim 14, wherein the first quarter-
wave film comprises a first narrowband quarter-wave film
and a first narrowband half-wave film, and the second
quarter-wave film comprises a second narrowband quarter-
wave film and a second narrowband half-wave film, the first
narrowband half-wave film is placed between the first linear
polarizing film and the first narrowband quarter-wave film,
and the second narrowband half-wave film is placed
between the second linear polarizing film and the second
narrowband quarter-wave film.

22. The polarizer of claim 21, wherein an angle between
the absorption axis of the first linear polarizing film and a
slow axis of the first narrowband quarter-wave film is
between about 50 and 80 degrees, and an angle between the
absorption axis of the first linear polarizing film and a slow
axis of the first narrowband half-wave film is between about
0 and 40 degrees.

23. The polarizer of claim 14, wherein a slow axis of the
first biaxial film is substantially perpendicular to a slow axis
of the second biaxial film, and an angle between the absorp-
tion axis of the first linear polarizing film and the slow axis
of the first biaxial film is about 90 degrees.

24. The polarizer of claim 14, wherein materials of the
first protective film and the second protective film are
selected from a group consisting of triacetyl cellulose
(TAC), polycarbonate and polynorborene.

25. The polarizer of claim 14, wherein a material of the
first linear polarizing film and the second linear polarizing
film is polyvinyl alcohol (PVA).

26. The polarizer of claim 14, wherein materials of the
first quarter-wave film and the second quarter-wave film are
selected from a group consisting of polynorbornene and
polycarbonate.
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