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HARD-SCREEN POLARIZING PLATE FOR
LIQUID CRYSTAL SCREEN

CROSS REFERENCE OF RELATED
APPLICATION

[0001] This is a U.S. National Stage under 35 U.S.C 371 of
the International Application PCT/CN2010/080164, filed
Dec. 23, 2010, which claims priority under 35 U.S.C. 119(a-
d) to CN 201010203715.9, filed Jun. 18, 2010.

BACKGROUND OF THE PRESENT INVENTION

[0002] 1. Field of Invention

[0003] The present invention relates to a component for a
liquid crystal display, and more particularly to a hard-screen
polarizing plate component and a liquid crystal screen apply-
ing the polarizing plate.

[0004] 2. Description of Related Arts

[0005] The polarizer, which is an optical thin-film compos-
ited by multilayers of polymer materials and having a func-
tion of generating polarized light, is one of the most important
components in Liquid Crystal Displays (LCD). As shown in
FIG.1 of the drawings, polarizers are adhered to both surfaces
ofaliquid crystal cell 4. The polarizers are respectively called
an upper polarizer 01 (or a transmission film) and a lower
polarizer 02 (or a reflector film), and has a function to polarize
back lights. By changing an electrical signal of a liquid crystal
layer in the liquid crystal cell of the liquid crystal display,
liquid crystal molecules of the liquid crystal layer generate
torsional arrangement and form an optical channel having a
certain torsion angle. Therefore, when polarized lights pass
through the optical channel, passing quantity and blocked
quantity thereof are controlled, so as to display a brightly
colorful image.

[0006] The common-used upper polarizer currently has a
sandwich structure. As shown in FIG. 1 of the drawings, the
upper polarizer consists of two layers of protective films 04
and 05, and a polarizing film 03 provided therebetween,
wherein the polarizing film 03 is manufactured by processing
staining and stretching to polyvinyl alcohol materials. Prop-
erties of the polarizing film 03 determine polarized property
and transmittance of the polarizing film 03, and influence hue
and optical durability thereof as well. The polarizing film 03
made of polyvinyl alcohol is easy to lose polarized property
due to water absorbing and color fading. Thus, the protective
films 04 and 05 having good optical homogeneity and trans-
parency are required to be provided on both surfaces of the
polarizing film 03 respectively, so as to isolate from water and
air for protecting the polarizing film. The protective films 04
and 05 are usually made of a cellulose triacetate membrane
(TAC). The ultra-violet cut type polarizer or anti-glare type
polarizer can be manufactured by applying cellulose triac-
etate membrane having functions of ultra-violet cut or anti-
glare. And the liquid crystal display device is formed by
adhering polarizers to glass surfaces 41 of the liquid crystal
cell 4.

[0007] Since various liquid crystal screens are more and
more widely applied, especially the large-screen LCD TV,
technological, visual and cost requirements of people for the
liquid crystal screen is higher and higher. For example, the
structure thereof is required to be ultra thin and frameless,
bright and gorgeous screen in appearance, and in practical
aspects, the liquid crystal screen is required to have moisture
resistance and impact resistance, and has optical property of
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improving contrast and reducing light-flux loss. With appli-
cations of three-dimensional technologies in the liquid crystal
display device, the liquid crystal screens are further required
to be capable of showing high-level gradation effects of an
image. And on the other hand, people require manufacturing
costs of the liquid crystal screen to be lower and lower. As
important components in the liquid crystal screen, the polar-
izers, and especially the upper polarizer is directly related to
the corresponding properties of the liquid crystal screen.
However, the polarizers in prior arts can not fully meet tech-
nical requirements mentioned above, which specifically
shows as following.

[0008] 1. Taking a polarizer with a cellulose triacetate
membrane as a film of protective layer as an example, since
the cellulose triacetate membrane still has some water vapor
permeability, wherein permeability thereof is approximately
300 g/m?*/day, protective capability thereof is slightly insuf-
ficient under conditions of high temperature and high humid-
ity.

[0009] 2. After a hard coat layer is added, scratching resis-
tance of a surface of the protective layer is capable of reaching
a maximum value of 3H (surface hardness) in theory. How-
ever, since the polarizer is made of flexible materials and
thickness thereof is approximately 300 um, when the polar-
izer is adhered directly to a fragile glass surface of the liquid
crystal cell, the polarizer does not have sufficient rigidity to
meet high requirements for scratching resistance.

[0010] 3. Since the polarizer is made of flexible materials
and is not capable of protecting the liquid crystal cell, the
liquid crystal cell is easily damaged when the liquid crystal
screen is impacted by external force or impressed by large
pressure.

[0011] 4. As shown in FIG. 2 of the drawings, in order to
prevent external light interference, a light emitting surface of
a protective film 04 is usually treated by a rough surface, in
such a manner that an effect of anti-glare is achieved. How-
ever, treating of the rough surface has a dual character, i.e.,
although the treating of the rough surface achieves an object
of'scattering external obtrusive lights, the rough surface has a
scattering effect on lights emitted by the liquid crystal cell as
well, which reduces a property of contrast of the liquid crystal
screen.

[0012] Currently, hard screen techniques having improve-
ments on appearance structures and security of the display
comes into application, which has achieved characteristics
such as frameless surface, gorgeous and impact resistance of
the display. As shown in FIG. 3 of the drawings, a hard screen
09 as shown is formed by adding a high transparency hard
material 06, such as organic glass (acrylic plate) and printed
black frame glass. Two surfaces of the high transparency hard
material 06 need to be respectively adhered with a protective
film 07. The hard screen 09 which is relatively independently
added does not relate to basic structure of the liquid crystal
screen formed by polarizer. Due to gaps between the hard
screen 09 and the liquid crystal screen, polarized lights emit-
ted by the liquid crystal screen generates secondary refraction
and internal reflection, so that quality of images displayed
thereof is directly influenced. As an improvement, light-con-
ductive resin 08 is filled between the hard screen 09 and the
polarizer 01, which solves a problem of secondary refraction
by application of the hard screen, but increases difficulty of
manufacturing process and costs thereof as well.
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SUMMARY OF THE PRESENT INVENTION

[0013] An object of the present invention is to provide a
hard-screen polarizing plate having functions of transmitted
polarization, anti-reflection, reflection reduction, impact-re-
sistance, ultra-thin overall structure, and flat decoration.
[0014] Accordingly, in order to accomplish the above
objects, the present invention provides a hard-screen polariz-
ing plate for a liquid crystal screen, which is adhered to a light
emitting surface of a liquid crystal cell, and comprises a
polyvinyl alcohol film and a first protective film, wherein the
first protective film is adhered to a surface of the polyvinyl
alcohol film facing the light emitting surface of the liquid
crystal cell, wherein the hard-screen polarizing plate further
comprises a glass substrate which is adhered to the light
emitting surface of the polyvinyl alcohol film for serving as a
protective layer thereof.

[0015] Compared with the prior art, structures of the hard-
screen polarizing plate for the liquid crystal screen mentioned
above has advantages as following.

[0016] 1. Since the polarizing plate comprises the glass
substrate as a component, capability of impact-resistant and
press-resistant from external of the liquid crystal screen is
improved. Compared with hard screens in the prior art, the
hard-screen polarizing plate of the present invention reduces
thickness of the liquid crystal screen effectively while ensur-
ing hardness thereof.

[0017] 2. Application of the glass substrate improves
scratching resistance of a surface of the liquid crystal screen.
[0018] 3. The glass substrate has a low water vapor perme-
ability and is capable of protecting the polyvinyl alcohol film
effectively even under an environments of high temperature
and high pressure.

[0019] 4. Since each layer of the polarizer is very light and
thin, and achieves sufficient strength, liquid crystal device
employing the polarizing plate can be designed with a frame-
less structure.

[0020] 5. Due to refracting function of the glass substrate
thereof, when emergent ray passes through a hard-screen
polarizer, horizontal viewing angle of the liquid crystal dis-
play is expanded.

[0021] 6. Internal reflection characteristic of the glass sub-
strate has efficiently improved high-level gradation effect of
pictures of image, which creates conditions for fully utilizing
of a three-dimensional technique.

[0022] 7. The hard-screen polarizing plate has not only an
integrated structure with multi-functions, but also a much
lower comprehensive manufacturing cost compared with the
“hard screen” and a “liquid crystal added screen” as well.
[0023] A second protective film is adhered to a light emit-
ting surface of the glass substrate of the hard-screen polariz-
ing plate. The second protective film is capable of protecting
the light emitting surface of the glass substrate. In addition,
the polarizing plate having a special function and a special
application effect is manufactured by treating the second
protective film, or manufacturing the protective layer with
materials having special optical properties.

[0024] At least one coating layer selected from the group
consisting of an anti-reflective evaporation film, a scratch-
resistance evaporation film and an anti-static evaporation film
is evaporated on light emitting surfaces of the hard-screen
polarizing plate. The anti-reflective evaporation film has an
anti-reflective function, so as to improve optical contrast
property of the liquid crystal screen. The scratch-resistance
evaporation film further improves a scratch-resistance capa-
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bility of the surface of the liquid crystal screen. And the
anti-static evaporation film is capable of effectively reducing
electrostatic charges carried by the surface of the hard-screen
polarizing plate.

[0025] Each protective layer of the present invention is a
cellulose triacetate membrane or a polyethylene terephthalate
membrane which have a high transparency. The first protec-
tive layer and the second protective layer employ various
materials for manufacturing a protective layer of a liquid
crystal polarizer in the conventional arts, wherein the cellu-
lose triacetate membrane or the polyethylene terephthalate
membrane is preferred.

[0026] The glass substrate of the present invention is a flat
glass having a thickness of 0.5 mm~2.5 mm, and preferably
0.7 mm~1.1 mm. The glass substrate having the thickness
mentioned above both has a sufficient flexibility and a physi-
cal strength, so as to provide convenience for related adhere
treating and processing on the hard-screen polarizing plate
and the light emitting surface of the liquid crystal cell.
[0027] The glass substrate of the hard-screen polarizing
plate is processed with a strengthening treatment. The
strengthening treatment is preferably embodied as a chemical
tempering treatment or an air-cooled toughening treatment.
After the strengthening treatment, a surface compressive
stress value of the glass substrate is over 450 Mpa. Methods of
the strengthening are all well-known methods for glass tem-
pering in the conventional arts, such as an ion exchange
method in chemical tempering. The glass substrate tempered
is capable of providing a higher utilizing strength for the
liquid crystal screen.

[0028] A patternis optionally printed on two surfaces of the
glass substrate or the surface of the second protective layer
facing the light emitting surface of the liquid crystal cell. The
pattern of the glass substrate is printed by silk screen printing,
printing ink thereof is resin ink which is treated by infrared
drying, ultraviolet radiation curing ink or sintered ceramic
ink, and the pattern of the second protective layer is offset
printed. The pattern printed is preferably embodied as a bor-
der of a display, a trademark, a functional icon, a remote
control semitransparent window or other decorative patterns.
Designing of multiple patterns can meet requirements for
different appearances of manufactures and consumers.
[0029] Adherence between layers of each film is performed
by optical pressure-sensitive adhesive. An optical pressure-
sensitive adhesive layer and a release protective film are pro-
vided on a surface of the first protective layer facing the light
emitting surface of the liquid crystal cell. The release protec-
tive film is not uncovered after completing manufacture of the
hard-screen polarizing plate, so as to facilitate transportation
and storage of the hard-screen polarizing plate. The release
protective film is uncovered for installing the light emitting
surface of the liquid crystal cell, when requiring adhering the
hard-screen polarizing plate to the light emitting surface of
the liquid crystal cell.

[0030] In conclusion, the hard-screen polarizing plate of
the present invention integrates functions of transmitted
polarization, anti-reflection, reflection reduction, impact-re-
sistance, ultra-thin overall structure, and flat decoration, so as
to replace conventional a flexible polarizer. The hard-screen
polarizing plate of the present invention overcomes short-
comings that the flexible polarizer is not capable of overcom-
ing, such as loss of contrast, poor security protection, no
decorative effect, requiring a wrap-round frame in structures
of'the liquid crystal screen.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0031] Further description is illustrated in detail combining
with the accompanying drawings and the preferred embodi-
ments as following.

[0032] FIG. 1is a structural sketch view of a liquid crystal
screen in a prior art.

[0033] FIG.2isalightroad map of emergent ray on a rough
surface of a cellulose triacetate membrane in a polarizer of a
prior art.
[0034]
art.
[0035] FIG. 4 is a first structural sketch view of a hard-
screen polarizing plate according to a preferred embodiment
1 of the present invention.

[0036] FIG. 5 is a second structural sketch view of the
hard-screen polarizing plate according to the preferred
embodiment 2 of the present invention.

[0037] FIG. 6 is a structural sketch view of a hard-screen
polarizing plate according to a preferred embodiment 3 of the
present invention.

[0038] FIG. 7 is a structural sketch view of a hard-screen
polarizing plate according to a preferred embodiment 4 of the
present invention.

[0039] FIG. 8 is a structural sketch view of a hard-screen
polarizing plate according to preferred embodiments 5-7 of
the present invention.

FIG. 3 is a structural view of a hard screen in a prior

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0040] Referring to FIGS. 4-8 of the drawings, a hard-
screen polarizing plate of the present invention, which is
adhered to a light emitting surface 41 of a liquid crystal cell 4,
comprises a polyvinyl alcohol film 1 and a first protective film
2. The first protective film 2 is adhered to a surface 11 of the
polyvinyl alcohol film 1 facing a light emitting surface 41 of
the liquid crystal cell 4, wherein the hard-screen polarizing
plate further comprises a glass substrate 3 adhered to a light
emitting surface 12 of the polyvinyl alcohol film 1 for serving
as a protective layer of the second light emitting surface 12 of
the polyvinyl alcohol film 1.

[0041] A second protective film 5 is adhered to a light
emitting surface 31 of the glass substrate 3 of the hard-screen
polarizing plate of the present invention.

[0042] At least one coating layer selected from the group
consisting of an anti-reflective evaporation film, a scratch-
resistance evaporation film and an anti-static evaporation film
is evaporated on the light emitting surfaces.

[0043] The glass substrate 3 ofthe present invention is a flat
glass having a thickness of 0.5 mm~2.5 mm, and preferably
0.7 mm~1.1 mm.

[0044] The glass substrate 3 of the present invention is
processed with a strengthening treatment. The strengthening
treatment is preferably embodied as a chemical tempering
treatment or an air-cooled toughening treatment. After the
strengthening treatment, a surface compressive stress value of
the glass substrate 3 is over 450 Mpa, passing falling ball test
over 2 ] (0.6 M/500 g), a plane thereof has no S-shaped
deformation, and a bow deformation thereof'is less than Y1oo.
Methods of the strengthening are all well-known methods for
glass tempering in the conventional arts, such as an ion
exchange method in chemical tempering.

[0045] The first protective layer 2 and the second protective
layer 5 employ various materials for manufacturing a protec-
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tive layer of a liquid crystal polarizer in the conventional arts,
which are preferably embodied as a cellulose triacetate mem-
brane or a polyethylene terephthalate membrane.

[0046] A pattern 8 is printed on a surface of the glass
substrate 3 or the surface of the second protective layer 5
facing the light emitting surface 41 of the liquid crystal cell 4.
The pattern 8 printed is preferably embodied as a border ofa
display, a trademark, a functional icon, a remote control semi-
transparent window or other decorative patterns.

[0047] Preferably, adherence between layers of each film is
performed by optical pressure-sensitive adhesive. An optical
pressure-sensitive adhesive layer 7 and a release protective
film 71 are provided on a surface 21 of the first protective
layer 2 facing the light emitting surface 41 of the liquid crystal
cell 4. The release protective film 71 is not uncovered after
completing manufacture of the hard-screen polarizing plate,
so as to facilitate transportation and storage of the hard-screen
polarizing plate. The release protective film 71 is uncovered
to expose the optical pressure-sensitive adhesive layer 7 for
installing onto the light emitting surface 41 of the liquid
crystal cell 4, when the hard-screen polarizing plate is
required to be adhered to the light emitting surface 41 of the
liquid crystal cell 4.

[0048] Preferably, after completing manufacture of the
hard-screen polarizing plate, a thin film 6 which is removable
and leaving no trace is covered on the light emitting surfaces
of the hard-screen polarizing plate.

Embodiment 1

[0049] As shown in FIG. 4 of the drawings, a hard-screen
polarizing plate of the present invention, which is adhered to
alight emitting surface 41 of a liquid crystal cell 4, comprises
apolyvinyl alcohol film 1 and a cellulose triacetate membrane
2. The cellulose triacetate membrane 2 is adhered to a surface
11 of the polyvinyl alcohol film 1 facing a light emitting
surface 41 of the liquid crystal cell 4, wherein the hard-screen
polarizing plate further comprises a glass substrate 3 having a
thickness of 0.5 mm, which is adhered to a light emitting
surface 12 of the polyvinyl alcohol film 1. Adherence
between layers of each film is performed by an optical pres-
sure-sensitive adhesive layer 7. A decorative pattern 8 by silk
screen printing is provided on a surface 32 of the glass sub-
strate 3 facing the light emitting surface 41 of the liquid
crystal cell 4.

Embodiment 2

[0050] As shown in FIG. 5 of the drawings, a hard-screen
polarizing plate of the present invention, which is adhered to
alight emitting surface 41 of a liquid crystal cell 4, comprises
a polyvinyl alcohol film 1 and a polyethylene terephthalate
membrane 2. The polyethylene terephthalate membrane 2 is
adhered to a surface 11 of the polyvinyl alcohol film 1 facing
a light emitting surface 41 of the liquid crystal cell 4, wherein
the hard-screen polarizing plate further comprises a glass
substrate 3 having a thickness of 2.5 mm, which is adhered to
a light emitting surface 12 of the polyvinyl alcohol film 1.
Adherence between layers of each film is performed by an
optical pressure-sensitive adhesive layer 7. A decorative pat-
tern 8 by silk screen printing is provided on a light emitting
surface 31 of the glass substrate 3.

Embodiment 3

[0051] As shown in FIG. 6 of the drawings, a hard-screen
polarizing plate of the present invention, which is adhered to
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alight emitting surface 41 of a liquid crystal cell 4, comprises
apolyvinyl alcohol film 1 and a cellulose triacetate membrane
2. The cellulose triacetate membrane 2 is adhered to a surface
11 of the polyvinyl alcohol film 1 facing a light emitting
surface 41 of the liquid crystal cell 4, wherein the hard-screen
polarizing plate further comprises a glass substrate 3 having a
thickness of 0.7 mm, which is adhered to a light emitting
surface 12 of the polyvinyl alcohol film 1. Adherence
between layers of each film is performed by an optical pres-
sure-sensitive adhesive layer 7. A decorative pattern 8 by silk
screen printing is provided on a surface 32 of the glass sub-
strate 3 facing the light emitting surface 41 of the liquid
crystal cell 4.

Embodiment 4

[0052] As shown in FIG. 7 of the drawings, a hard-screen
polarizing plate of the present invention, which is adhered to
alight emitting surface 41 of a liquid crystal cell 4, comprises
a polyvinyl alcohol film 1 and a polyethylene terephthalate
membrane 2. The polyethylene terephthalate membrane 2 is
adhered to a surface 11 of the polyvinyl alcohol film 1 facing
a light emitting surface 41 of the liquid crystal cell 4, wherein
the hard-screen polarizing plate further comprises a glass
substrate 3 having a thickness of 1.1 mm, which is adhered to
a light emitting surface 12 of the polyvinyl alcohol film 1. A
second polyethylene terephthalate membrane 5 is adhered to
a light emitting surface 31 of the glass substrate 3. Adherence
between layers of each film is performed by an optical pres-
sure-sensitive adhesive layer 7. A decorative pattern 8 by silk
screen printing is provided on the light emitting surface 31 of
the glass substrate 3. A scratch-resistance evaporation film 9
is provided on a light emitting surface 51 of the second
polyethylene terephthalate membrane 5.

Embodiment 5

[0053] As shown in FIG. 8 of the drawings, a hard-screen
polarizing plate of the present invention, which is adhered to
alight emitting surface 41 of a liquid crystal cell 4, comprises
apolyvinyl alcohol film 1 and a cellulose triacetate membrane
2. The cellulose triacetate membrane 2 is adhered to a surface
11 of the polyvinyl alcohol film 1 facing a light emitting
surface 41 of the liquid crystal cell 4, wherein the hard-screen
polarizing plate further comprises a glass substrate 3 having a
thickness of 0.55 mm, which is adhered to a light emitting
surface 12 of the polyvinyl alcohol film 1. A second cellulose
triacetate membrane 5 is adhered to a light emitting surface 31
of the glass substrate 3. Adherence between layers of each
film is performed by an optical pressure-sensitive adhesive
layer 7. A decorative pattern 8 is offset printed on a surface 52
ofthe second cellulose triacetate membrane 5 facing the light
emitting surface 41 of the liquid crystal cell 4. An anti-reflec-
tive evaporation film, a scratch-resistance evaporation film
and an anti-static evaporation film 9 is evaporated on a light
emitting surface 51 of the second cellulose triacetate mem-
brane 5.

Embodiment 6

[0054] As shown in FIG. 8 of the drawings, a hard-screen
polarizing plate of the present invention, which is adhered to
a light emitting surface 41 of a liquid crystal cell 4, comprises
a polyvinyl alcohol film 1 and a polyethylene terephthalate
membrane 2. The polyethylene terephthalate membrane 2 is
adhered to a surface 11 of the polyvinyl alcohol film 1 facing
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a light emitting surface 41 of the liquid crystal cell 4, wherein
the hard-screen polarizing plate further comprises a glass
substrate 3 having a thickness of 1.8 mm, which is adhered to
a light emitting surface 12 of the polyvinyl alcohol film 1. A
second polyethylene terephthalate membrane 5 is adhered to
a light emitting surface 31 of the glass substrate 3. Adherence
between layers of each film is performed by an optical pres-
sure-sensitive adhesive layer 7. A decorative pattern 8 is off-
set printed on a surface 52 of the second polyethylene tereph-
thalate membrane 5 facing the light emitting surface 41 of the
liquid crystal cell 4. An anti-reflective evaporation film and an
anti-static evaporation film 9 is evaporated on a light emitting
surface 51 of the second polyethylene terephthalate mem-
brane 5.

Embodiment 7

[0055] As shown in FIG. 8 of the drawings, a hard-screen
polarizing plate of the present invention, which is adhered to
alight emitting surface 41 of a liquid crystal cell 4, comprises
a polyvinyl alcohol film 1 and a polyethylene terephthalate
membrane 2. The polyethylene terephthalate membrane 2 is
adhered to a surface 11 of the polyvinyl alcohol film 1 facing
a light emitting surface 41 of the liquid crystal cell 4, wherein
the hard-screen polarizing plate further comprises a glass
substrate 3 having a thickness 0f 0.9 mm, which is adhered to
a light emitting surface 12 of the polyvinyl alcohol film 1. A
second polyethylene terephthalate membrane 5 is adhered to
a light emitting surface 31 of the glass substrate 3. Adherence
between layers of each film is performed by an optical pres-
sure-sensitive adhesive layer 7. A decorative pattern 8 is off-
set printed on a surface 52 of the second polyethylene tereph-
thalate membrane 5 facing the light emitting surface 41 of the
liquid crystal cell 4. An anti-reflective evaporation film and an
anti-static evaporation film 9 is evaporated on a light emitting
surface 51 of the second polyethylene terephthalate mem-
brane 5.

1-14. (canceled)

15. A hard-screen polarizing plate for a liquid crystal
screen, for being adhered to a light emitting surface of a liquid
crystal cell, comprising a polyvinyl alcohol film and a first
protective film, wherein the protective film is adhered to a
surface of said polyvinyl alcohol film facing the light emitting
surface of the liquid crystal cell, wherein said hard-screen
polarizing plate further comprises a glass substrate which is
adhered to a light emitting surface of said polyvinyl alcohol
film.

16. The hard-screen polarizing plate for the liquid crystal
screen, as recited in claim 1, wherein a second protective layer
is adhered to a light emitting surface of said glass substrate.

17. The hard-screen polarizing plate for the liquid crystal
screen, as recited in claim 15, wherein at least one coating
layer selected from the group consisting of an anti-reflective
evaporation film, a scratch-resistance evaporation film and an
anti-static evaporation film is evaporated on a light emitting
surface of said glass substrate.

18. The hard-screen polarizing plate for the liquid crystal
screen, as recited in claim 16, wherein at least one coating
layer selected from the group consisting of an anti-reflective
evaporation film, a scratch-resistance evaporation film and an
anti-static evaporation film is evaporated on a light emitting
surface of said glass substrate and a light emitting surface of
said second protective layer.

19. The hard-screen polarizing plate for the liquid crystal
screen, as recited in claims 15, wherein said first protective
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layer is a cellulose triacetate membrane or a polyethylene
terephthalate membrane which have a high transparency.

20. The hard-screen polarizing plate for the liquid crystal
screen, as recited in claims 18, wherein said first protective
layer and said second protective layer are cellulose triacetate
membranes or polyethylene terephthalate membranes which
have a high transparency.

21. The hard-screen polarizing plate for the liquid crystal
screen, as recited in claims 15, wherein said glass substrate is
a flat glass having a thickness of 0.5~2.5 mm.

22. The hard-screen polarizing plate for the liquid crystal
screen, as recited in claims 20, wherein said glass substrate is
a flat glass having a thickness of 0.5~2.5 mm.

23. The hard-screen polarizing plate for the liquid crystal
screen, as recited in claim 21, wherein said glass substrate is
a flat glass having a thickness of 0.7~1.1 mm.

24. The hard-screen polarizing plate for the liquid crystal
screen, as recited in claim 22, wherein said glass substrate is
a flat glass having a thickness of 0.7~1.1 mm.

25. The hard-screen polarizing plate for the liquid crystal
screen, as recited in claim 21, wherein said glass substrate is
processed with a strengthening treatment, and a surface com-
pressive stress value of said glass substrate is over 450 Mpa.

26. The hard-screen polarizing plate for the liquid crystal
screen, as recited in claim 24, wherein said glass substrate is
processed with a strengthening treatment, and a surface com-
pressive stress value of said glass substrate is over 450 Mpa.

27. The hard-screen polarizing plate for the liquid crystal
screen, as recited in claim 25, wherein said strengthening
treatment of said glass substrate is a chemical tempering
treatment or an air-cooled toughening treatment.
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28. The hard-screen polarizing plate for the liquid crystal
screen, as recited in claim 26, wherein that said strengthening
treatment of said glass substrate is a chemical tempering
treatment or an air-cooled toughening treatment.

29. The hard-screen polarizing plate for the liquid crystal
screen, as recited in claim 1, wherein a pattern is printed on
said glass substrate or said surface of said second protective
layer facing the light emitting surface of the liquid crystal cell.

30. The hard-screen polarizing plate for the liquid crystal
screen, as recited in claim 29, wherein said pattern of said
glass substrate is printed by silk screen printing, printing ink
thereof is resin ink which is treated by infrared drying, ultra-
violet radiation curing ink or sintered ceramic ink, and said
pattern of said second protective layer is offset printed.

31. The hard-screen polarizing plate for the liquid crystal
screen, as recited in claim 29, wherein said pattern is single
color printing or multi-color printing.

32. The hard-screen polarizing plate for the liquid crystal
screen, as recited in claim 15, wherein adherence between
layers of each film is performed by optical pressure-sensitive
adhesive.

33. The hard-screen polarizing plate for the liquid crystal
screen, as recited in claim 18, wherein adherence between
layers of each film is performed by optical pressure-sensitive
adhesive.

34. The hard-screen polarizing plate for the liquid crystal
screen, as recited in claim 15, wherein an optical pressure-
sensitive adhesive layer and a release protective film are
respectively provided on a surface of said first protective layer
facing the light emitting surface of the liquid crystal cell.
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