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SYSTEM AND METHOD FOR 
MANUFACTURING OPTICAL DISPLAY 

TECHNICAL FIELD 

[0001] The invention relates to systems and methods for 
manufacturing optical displays. More speci?cally, the inven 
tion relates to a system and method for manufacturing an 
optical display including a laminate of a belt- or sheet-shaped 
product and an optical display unit. 

BACKGROUND ART 

[0002] According to conventional techniques, optical ?lm 
makers manufacture a roll of a belt and sheet-shaped product 
having an optical ?lm component in a continuous manner. 
Examples of the “belt and sheet-shaped product” include a 
raW polariZing plate, a raW retardation plate, and a raW lami 
nated ?lm of a polariZing plate and a retardation plate each for 
use in liquid crystal displays. The optical ?lm component is 
supplied to panel makers Who assemble the optical ?lm com 
ponent (such as a polariZing plate and a retardation plate) and 
an optical display unit (such as a sealed glass substrate unit 
containing a liquid crystal cell) from the optical ?lm makers. 
The optical ?lm makers punch a desired siZe pieces, Which is 
desired by the panel makers, from the belt and sheet-shaped 
product and pack a pile of several punched sheet-shaped 
product pieces for delivery. 
[0003] A pressure-sensitive adhesive is used to stick the 
sheet-shaped product to the optical display unit. The pres 
sure-sensitive adhesive is previously provided as a layer on 
the sheet-shaped product, and a release ?lm is further pro 
vided to protect the pressure-sensitive adhesive layer. In the 
process of punching pieces from the sheet-shaped product, 
therefore, the pressure-sensitive adhesive layer can be 
squeeZed out of the punched section. When a pile of several 
pieces is packed, the squeeZing out of the pressure-sensitive 
adhesive layer (pressure-sensitive adhesive) can cause stick 
ing of the layered sheet-shaped products and can further 
cause scratches or stains on the surface of the sheet-shaped 
products to degrade the quality. Against the problem, it is 
proposed that the end face of the sheet-shaped product should 
be Worked after the punching so that the in?uence of the 
squeeZing out of the pressure-sensitive adhesive layer can be 
reduced (see Patent Literature 1 listed beloW). 
[0004] Patent Literature 1: Japanese Patent Application 
Laid-Open (JP-A) No. 2004-167673 

DISCLOSURE OF INVENTION 

Problems to be Solved by the Invention 

[0005] The processes of piling several punched sheet 
shaped products and packing the resulting pile require a high 
cleanliness Working environment such that dust, soil and so 
on can be prevented. In order to prevent scratches, cracks and 
so on during transportation, the packing material is carefully 
selected, and the packing process is also carefully performed. 
[0006] On the other hand, panel makers use the carefully 
packed sheet-shaped products for assembling. HoWever, 
unpacking of the carefully packed products is laboring and 
must be carefully conducted so as not to cause scratches or 

cracks, Which is a signi?cant Work load. 
[0007] After the unpacking, dust or soil must be cleaned 
from each individual sheet-shaped product, Which is a com 
plicated task. 
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[0008] The punched sheet-shaped product With a scratch or 
crack formed during the process of packing, transferring or 
unpacking is determined as a defective product. Therefore, 
there has been demanded for a solution to the problem of a 
reduction in the product yield or high cost, Which is caused by 
a relatively large number of processes or a complicated pro 
cess. Since optical displays as ?nal products vary Widely in 
terms of type and siZe, a Wide variety of sheet-shaped prod 
ucts are produced by cutting and punching. For example, if 
there are 50 types of optical displays, individual makers 
should manufacture, stock and manage 50 types of sheet 
shaped products corresponding thereto. HoWever, properly 
stocking and managing all types of sheet-shaped products is a 
very complicated task, and inventory control under proper 
conditions requires an adequate Warehouse space (in a clean 
room environment). 
[0009] The invention has been made under the circum 
stances described above, and it is an object of the invention to 
provide a system and a method for manufacturing an optical 
display Which alloW an improvement in the yield of optical 
?lm components, a reduction in cost and an improvement in 
inventory control. 

Means for Solving the Problems 

[0010] As a result of investigations for solving the prob 
lems, the invention described beloW has been completed. 
[0011] The invention is directed to an optical display manu 
facturing system, including: feeding means that feeds a belt 
and sheet-shaped product including an optical ?lm as a com 
ponent of the optical display from a roll of the belt and 
sheet-shaped product; detection means that detects a defect of 
the belt and sheet-shaped product fed by the feeding means; 
cutting means that cuts the belt and sheet-shaped product into 
individual sheet-shaped products based on a result of the 
detection by the detection means; transfer means that trans 
ports each of the sheet-shaped products from the cutting 
means to a sticking process; and sticking means that sticks the 
sheet-shaped product transported by the transfer means to an 
optical display unit as another component of the optical dis 
play, Wherein all of the means are placed on a continuous 
manufacturing line. 
[0012] The effects of the invention are described beloW. 
The optical display includes at least the optical ?lm and the 
optical display unit. The belt and sheet-shaped product 
includes at least an optical ?lm layer and optionally, for 
example, a protective ?lm layer. The belt and sheet-shaped 
product is long and provided in the form of a roll. The belt and 
sheet-shaped product is fed from the roll, When Whether or not 
defects such as stains, scratches and cracks are present is 
detected by the detection means. 
[0013] According to the result of the detection, the belt and 
sheet-shaped product is cut into speci?c siZe pieces. The 
“speci?c siZe” depends on the siZe of the optical display 
product. When a certain defect is found as a result of the 
detection, for example, the cutting means is controlled such 
that the defect can be removed While speci?c siZe cut pieces 
can be produced. The sheet-shaped product obtained by cut 
ting is then transferred to a sticking process. The transferred 
sheet-shaped product is stuck to the optical display unit by the 
sticking means. All of these means are placed on a continuous 
manufacturing line. 
[0014] In the above manufacturing system, desired siZe 
pieces can be directly obtained by cutting from the belt and 
sheet-shaped product having the optical ?lm and each stuck to 
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the optical display unit. Therefore, a roll of the belt and 
sheet-shaped product can be directly packed and delivered to 
panel makers in contrast to the conventional technique Where 
the belt and sheet-shaped product is subjected to punching, 
and punched sheet-shaped products are carefully packed and 
supplied to panel makers. Packing the roll alloWs easy selec 
tion of the packing material, alloWs simple packing operation 
With no need of a conventional packing tool or instrument for 
piling and packing sheet-shaped cut products and alloWs a 
reduction in the Work load. There is also no need to perform 
the conventional end face Working, Which is also signi?cantly 
advantageous for optical ?lm component makers because of a 
reduction in the number of Working processes. 
[0015] Panel makers to Which the products are supplied can 
easily perform the unpacking so that the Work load can be 
reduced. Transferring the roll can also reduce the occurrence 
of scratches, cracks and so on and can prevent quality degra 
dation. 
[0016] In addition, the packing material can be simple, and 
the packing material cost and the occurrence of scratches, 
cracks and so on during the transportation can be reduced, so 
that the cost performance of the Whole of the product can be 
signi?cantly increased. It is also unnecessary for optical ?lm 
component makers to cut sheet-shaped products depending 
on the type and siZe of the ?nal optical display product or to 
stock and manage individual sheet-shaped products. The belt 
and sheet-shaped product itself (in the form of a raW roll) can 
be stored and managed so that inventory control can be sim 
pli?ed and that control management can be signi?cantly 
improved. This is also advantageous for panel makers, 
because it is possible to stock and manage only a single type 
or feW types of roW rolls of the belt and sheet-shaped product 
and to cut a necessary portion (size) in a necessary form for 
use in manufacture so that expensive optical ?lm stocks can 
be signi?cantly reduced. According to the invention, there 
fore, both makers can signi?cantly increase the productivity. 
[0017] In a preferred embodiment of the invention, the belt 
and sheet-shaped product has a pressure-sensitive adhesive 
for sticking to the optical display unit and a release ?lm for 
protecting the pressure-sensitive adhesive, and the system 
further includes separating means that separates the release 
?lm from the belt and sheet-shaped product before the detec 
tion of a defect by the detection means and cleaning means 
that cleans the belt and sheet- shaped product from Which the 
release ?lm has been separated, before the detection of a 
defect by the detection means. 
[0018] In this embodiment, the belt and sheet-shaped prod 
uct further includes a pressure-sensitive adhesive for sticking 
the optical display unit and a release ?lm for protecting the 
pressure-sensitive adhesive. Before a defect is detected by the 
detection means, the release ?lm is separated from the belt 
and sheet-shaped product, and the resulting belt and sheet 
shaped product is cleaned by the cleaning means so that dust 
and soil can be removed. According to these features, the 
detection means can precisely detect scratches, cracks, stains 
and so on of the optical ?lm component, While scratches, 
stains and so on of the release ?lm are not detected. 

[0019] In another preferred embodiment of the invention, 
the system further includes second detection means that 
detects a defect after the sticking by the sticking means. 
[0020] According to this feature, any defect of a laminate of 
the optical display unit and the sheet-shaped product can be 
immediately detected after the sticking. As a result of the 
detection, for example, When a defect is detected on the 
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sheet-shaped product side (the optical ?lm component), the 
sheet-shaped product (the optical ?lm component) may be 
separated from the optical display unit, and the separated 
optical display unit may be recycled (hereinafter this process 
is referred to as “reWorking”). 
[0021] The invention is also directed to a method for manu 
facturing an optical display, including the steps of: feeding a 
belt and sheet-shaped product including an optical ?lm as a 
component of the optical display from a roll of the belt and 
sheet-shaped product; detecting a defect of the belt and sheet 
shaped product supplied by the feeding step; cutting the belt 
and sheet-shaped product into individual sheet-shaped prod 
ucts based on a result of the detection in the detecting step; 
transferring each of the sheet-shaped products from the cut 
ting step; and sticking the sheet-shaped product transported 
by the transferring step to an optical display unit as another 
component of the optical display, Wherein all of the steps are 
performed on a continuous manufacturing line. The effects of 
this aspect are the same as those described above. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] FIG. 1 is a schematic diagram of the entire con?gu 
ration of a manufacturing system; 
[0023] FIG. 2 is a diagram shoWing an example of sticking 
means; and 
[0024] FIG. 3 is a ?owchart of a manufacturing method. 

DESCRIPTION OF REFERENCE MARKS 

[0025] In the draWings, reference mark 3 represents a roW 
polariZing plate, 311 a polariZing plate, 4 a roll, 5 an optical 
display unit, 11 feeding rollers (feeding means), 12 detection 
means, 13 cutting means, 14 suction means (feeding means), 
16 suction means (transfer means), 17 a roller component 
(sticking means), and 18 second detection means. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0026] Preferred embodiments of the invention are 
described beloW. Sheet-Shaped Product, Optical Display 
Unit and Optical Display 
[0027] A description is given of some embodiments using a 
raW polariZing plate as an example of the sheet-shaped prod 
uct to be handled according to the invention. The raW polar 
iZing plate is in the form of a long ?lm, and polariZing plates 
each With a speci?c siZe are punched (or cut) from the ?lm 
shaped raW polariZing plate. For example, the raW polariZing 
plate may be produced by sticking a triacetylcellulose ?lm 
(transparent protective ?lm) to both the front and back sides 
of a previously prepared polyvinyl alcohol ?lm (polariZer). It 
is necessary to detect Whether or not defects (such as 
scratches and foreign matter) are present on the surface of or 
in the interior of the raW polarizing plate With such a multi 
layer structure. The defects are detected by the detection 
means described later. 

[0028] The raW polariZing plate may be produced by a 
manufacturing method including the steps of: (A) dyeing, 
crosslinking, stretching, and drying a polyvinyl alcohol ?lm 
to form a polariZer; (B) sticking a protective layer to one or 
both sides of the polariZer; and (C) heating the resulting 
laminate. 
[0029] The processes of dyeing, crosslinking and stretch 
ing the polyvinyl alcohol ?lm are not necessarily indepen 
dently performed and may be performed at the same time or 
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in any order. The polyvinyl alcohol ?lm may be subjected to 
a swelling process before use. A general process may include 
the steps of immersing the polyvinyl alcohol ?lm in a solution 
containing iodine or a dichroic dye so that the ?lm is dyed 
With the iodine or the dichroic dye being adsorbed thereon, 
then Washing the ?lm, uniaxially stretching the ?lm at a 
stretching ratio of 3 to 7 times in a solution containing boric 
acid, borax or the like, and then drying the ?lm. It is particu 
larly preferred that the step of stretching the ?lm in a solution 
containing iodine or a dichroic dye should be folloWed by the 
steps of stretching the ?lm in a solution containing boric acid, 
borax or the like (tWo-stage stretching) and then drying the 
?lm, so that the iodine can be highly oriented to provide good 
polarizing properties. 
[0030] For example, the polyvinyl alcohol polymer may be 
a polymer produced by polymerizing vinyl acetate and then 
saponifying the polymer or a copolymer produced by copo 
lymerizing vinyl acetate With a small amount of a copolymer 
izable monomer such as an unsaturated carboxylic acid, an 
unsaturated sulfonic acid, or a cationic monomer. The aver 
age polymerization degree of the polyvinyl alcohol polymer 
is preferably, but not limited to, 1,000 or more, more prefer 
ably from 2,000 to 5,000. The saponi?cation degree of the 
polyvinyl alcohol polymer is preferably 85% by mole or 
more, more preferably from 98 to 100% by mole. 
[0031] The thickness of the prepared polarizer is generally, 
but not limited to, from 5 to 80 um. The thickness of the 
polarizer may be controlled by any conventional method such 
as tentering, roll stretching, and rolling. 
[0032] No limitation is set on the process of boding the 
polarizer to the transparent protective ?lm as the protective 
layer. For example, it may be performed using an adhesive 
comprising a vinyl alcohol polymer or an adhesive compris 
ing a vinyl alcohol polymer and a Water-soluble crosslinking 
agent therefor such as boracic acid, borax, glutaraldehyde, 
melamine, and oxalic acid. The adhesive layer may be formed 
by applying and drying an aqueous solution layer. In the 
process of preparing the aqueous solution, if necessary, any 
other additive or a catalyst such as an acid may also be added. 

[0033] Any appropriate transparent ?lm may be used as the 
protective ?lm to be placed on one or both sides of the polar 
izer. In particular, a ?lm comprising a polymer With a high 
level of transparency, mechanical strength, thermal stability, 
or Water-blocking performance is preferably used. Examples 
of such a polymer include acetate resins such as triacetylcel 
lulose, polycarbonate resins, polyester resins such as polyary 
late and polyethylene terephthalate, polyimide resins, 
polysulfone resins, polyethersulfone resins, polystyrene res 
ins, polyole?n resins such as polyethylene and polypropy 
lene, polyvinyl alcohol resins, polyvinyl chloride resins, 
polynorbomene resins, poly(methyl methacrylate) resins, 
and liquid crystal polymers. The ?lm may be produced by any 
of a casting method, a calender method and an extrusion 
method. 

[0034] The polymer ?lm disclosed in JP-A No. 2001 
343529 (WO01/ 37007) may also be used, for example, Which 
comprises a resin composition containing (A) a thermoplastic 
resin having a substituted and/ or unsubstituted imide group in 
the side chain and (B) a thermoplastic resin having a substi 
tuted and/ or unsubstituted phenyl and nitrile groups in the 
side chain. Speci?cally, the ?lm comprises a resin composi 
tion containing an alternating copolymer of isobutylene and 
N-methylmaleimide and an acrylonitrile-styrene copolymer. 
The ?lm may be produced by mixing-extrusion of the resin 
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composition. These ?lms have a loW level of retardation and 
photoelastic coe?icient and thus can prevent polarizing plates 
from having defects such as strain-induced unevenness. They 
also have loW Water-vapor permeability and thus have good 
humidity durability. 
[0035] The protective ?lm is preferably as colorless as pos 
sible. Therefore, the protective ?lm to be used preferably has 
a retardation of —90 nm to +75 nm in its thickness direction, 
Wherein the retardation (Rth) in the thickness direction is 
expressed by the formula Rth:[(nx+ny)/2-nz] d, Wherein nx 
and ny are each the principal in-plane refractive index of the 
?lm, nz is the refractive index of the ?lm in its thickness 
direction, and d is the thickness of the ?lm. If the protective 
?lm used has a retardation (Rth) of —90 nm to +75 nm in its 
thickness direction, protective ?lm-induced coloration of 
polarizing plates (optical coloration) can be substantially 
avoided. The retardation (Rth) in the thickness direction is 
more preferably from —80 nm to +60 nm, particularly prefer 
ably from —70 nm to +45 nm. 

[0036] In vieW of polarizing properties and durability, 
acetate resins such as triacetylcellulose are preferred, and a 
triacetylcellulose ?lm Whose surface has been saponi?ed 
With an alkali is particularly preferred. When a transparent 
protective ?lm is provided on both sides of the polarizing 
?lm, the front and back transparent protective ?lms may 
comprise different polymers. 
[0037] While the protective ?lm may have any thickness, it 
generally has a thickness of 500 um or less, preferably of 1 to 
300 um, particularly preferably of 5 to 200 pm, in order to 
form a relatively thin polarizing plate. When a transparent 
protective ?lm is provided on both sides of the polarizing 
?lm, the front and back transparent protective ?lms may 
comprise different polymers. 
[0038] The transparent protective ?lm may be subjected to 
hard coat treatment, anti-re?ection treatment, anti-sticking 
treatment, diffusion or anti glare treatment, or the like, as long 
as the effects of the invention are not reduced. Hard coat 
treatment may be performed in order to prevent scratches on 
the polarizing plate surface and the like. The hard coat may be 
formed by a method including making a cured ?lm With a 
high level of hardness and smoothness on the surface of the 
transparent protective ?lm from an appropriate ultraviolet 
curable resin such as a silicone resin. 

[0039] Anti -re?ection treatment may be performed in order 
to prevent re?ection of external light on the polarizing plate 
surface. It may be achieved by forming an anti-re?ection ?lm 
or the like according to conventional techniques. Anti-stick 
ing treatment may be performed in order to prevent sticking to 
the adjacent layer, and anti glare treatment may be performed 
in order to prevent interference from re?ection of external 
light on the polarizing plate surface to visibility of light trans 
mitted through the polarizing plate. The anti-sticking or anti 
glare part may be formed by providing ?ne irregularities on 
the surface of the transparent protective ?lm by any appro 
priate method such as a surface roughening method such as 
sand blasting and embossing or a method of mixing transpar 
ent ?ne particles. 
[0040] For example, the transparent ?ne particles may be 
silica, alumina, titania, zirconia, tin oxide, indium oxide, 
cadmium oxide, antimony oxide, or the like With an average 
particle size of 0.5 to 20 um. Electrically-conductive inor 
ganic ?ne particles or organic ?ne particles of a crosslinked or 
uncrosslinked particulate polymer may also be used. The 
transparent ?ne particles are generally used in an amount of 2 
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to 70 parts by mass, particularly in an amount of 5 to 50 parts 
by mass, based on 100 parts by mass of the transparent resin. 
[0041] The transparent ?ne particles-containing antiglare 
layer may also be formed as the transparent protective layer 
itself or as a coating layer on the surface of the transparent 
protective layer. The antiglare layer may also serves as a 
diffusion layer (With a viewing angle compensation function 
or the like) to diffuse light being transmitted through the 
polarizing plate and to expand the vieWing angle. The anti 
re?ection layer, the anti-sticking layer, the diffusion layer, the 
antiglare layer, or the like may be provided as an optical layer 
of a sheet having such a functional layer independent of the 
transparent protective layer. 
[0042] In an embodiment of the invention, the sheet-shaped 
product may be a laminate including any of various optical 
layers and may be used as an optical ?lm for practical use. 
Examples of the optical layers for such a laminate include, but 
are not limited to, layers formed by hard coat treatment, 
anti-re?ection treatment, or surface treatment for an anti 
sticking, diffusion or antiglare purpose, on the transparent 
protective ?lm surface to Which no polarizer is stuck (the 
surface on Which the adhesive coating layer is not provided) 
and oriented liquid crystal layers for vieWing angle compen 
sation or the like. The sheet-shaped product may also be a 
laminate including one or more layers of an optical ?lm or 
?lms for use in forming liquid crystal displays or the like, and 
examples of such an optical ?lm include a re?ector, a trans 
?ector (or a semitransparent re?ector), a retardation plate 
(including a Wave plate (7» plate) such as a half-Wave plate 
(N2 plate) and a quarter Wavelength plate (M 4 plate)), and a 
vieWing angle compensation ?lm. In particular, the sheet 
shaped product for use as a polarizing plate is preferably a 
re?ector- or trans?ector-laminated re?ective or trans?ective 
polarizing plate, a retardation plate-laminated elliptically or 
circularly polarizing plate, a vieWing angle compensation 
layer- or ?lm-laminated, Wide-vieWing-angle, polarizing 
plate, or a brightness enhancement ?lm-laminated polarizing 
plate. 
[0043] The re?ective polarizing plate includes a polarizing 
plate and a re?ective layer formed thereon and may be used to 
form a certain type liquid crystal display in Which light inci 
dent on the vieWer side (display side) is re?ected and dis 
played. It has the advantage that a built-in light source such as 
a backlight can be omitted so that a thin liquid crystal display 
can be easily produced. The re?ective polarizing plate may be 
formed by any appropriate method such as a method includ 
ing forming a re?ective layer of metal or the like on one side 
of a polarizing plate With an optional transparent protective 
layer or the like interposed therebetWeen. 
[0044] In the re?ective polarizing plate, for example, the 
re?ective layer is formed by providing a foil or vapor-depos 
ited ?lm of a re?ective metal such as aluminum on one side of 
the transparent protective ?lm that is optionally matte-?n 
ished. Alternatively, the transparent protective ?lm may con 
tain ?ne particles so as to form a ?ne irregular surface struc 
ture, and the re?ective layer formed thereon may have ?ne 
irregularities. The re?ective layer With ?ne irregularities has 
the advantage that incident light can be diffused by irregular 
re?ection so that directional bias or glare can be prevented 
and that uneven brightness or darkness can be reduced. The 
?ne particles-containing transparent protective ?lm also has 
the advantage that When transmitted therethrough, incident 
light and re?ected light therefrom can be diffused so that 
uneven brightness or darkness can be further reduced. The 
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re?ective layer having ?ne irregularities corresponding to the 
?ne irregular surface structure of the transparent protective 
?lm may be formed by a method including directly depositing 
a metal on the surface of the transparent protective layer by a 
vapor deposition method such as vacuum deposition, ion 
plating and sputtering, a plating method or any other appro 
priate method. 
[0045] Instead of the method of direct deposition on the 
transparent protective ?lm of the polarizing plate, the re?ec 
tor may be used in the form of a re?ective sheet including an 
appropriate ?lm corresponding to the transparent ?lm and a 
re?ective layer formed thereon. The re?ective layer is gener 
ally made of a metal. In order to prevent an oxidation-induced 
reduction in re?ectance and to keep the initial re?ectance for 
a long time or in order to avoid the formation of an additional 
protective layer, therefore, the re?ective surface is preferably 
covered With the transparent protective ?lm, the polarizing 
plate or the like, When used. 
[0046] The trans?ective polarizing plate may be produced 
by the method described above, except that a trans?ective 
layer capable of re?ecting and transmitting light such as a half 
mirror is used in place of the re?ective layer. The trans?ective 
polarizing plate is generally placed on the back side of a liquid 
crystal cell to form a certain type liquid crystal display in 
Which an image is displayed by re?ecting light incident on the 
vieWer side (display side) during operation in a relatively 
bright place, and an image is displayed using a built-in light 
source, such as a backlight, placed on the back side of the 
trans?ective polarizing plate during operation in a relatively 
dark place. Therefore, the trans?ective polarizing plate is 
useful for forming a certain type liquid crystal display that 
uses a built-in light source such as a backlight in a relatively 
dark place, While saving the energy of the available light 
source in a relatively bright place. 
[0047] A description is given of the elliptically or circularly 
polarizing plate including a polarizing plate and a retardation 
plate placed thereon. Retardation plates or the like are used to 
convert linearly polarized light into elliptically or circularly 
polarized light, to convert elliptically or circularly polarized 
light into linearly polarized light or to change the direction of 
polarization of linearly polarized light. Speci?cally, so-called 
quarter Wavelength plates (also referred to as N4 plates) are 
used as retardation plates for converting linearly polarized 
light into circularly polarized light or converting circularly 
polarized light into linearly polarized light. Half-Wave plates 
(also referred to as M 2 plates) are generally used to change the 
direction of polarization of linearly polarized light. 
[0048] The elliptically polarizing plate is effectively used 
in cases Where coloration (blue or yelloW) caused by the 
birefringence of a liquid crystal layer in a super-tWisted nem 
atic (STN) liquid crystal display should be compensated for 
(canceled) such that White and black can be displayed Without 
the coloration. The elliptically polarizing plate With con 
trolled three-dimensional refractive indices is also preferred, 
because it can also compensate for (cancel) coloration that 
occurs When the screen of a liquid crystal display is obliquely 
vieWed. For example, the circularly polarizing plate is effec 
tively used in cases Where the tone of color images displayed 
by a re?ective liquid crystal display should be adjusted. The 
circularly polarizing plate can also have an anti-re?ection 
function. 

[0049] The retardation plate may also be used. Examples of 
the retardation plate include birefringent ?lms produced by 
uniaxially or biaxially stretching polymer materials, oriented 
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liquid crystal polymer ?lms, and oriented liquid crystal poly 
mer layers supported on ?lms. The stretching process may be 
typically performed by roll stretching, long-gap stretching, 
tenter stretching, or tubular stretching. Uniaxial stretching is 
generally performed at a stretching ratio of about 1.1 to about 
3 times. The thickness of the retardation plate is generally, but 
not limited to, from 10 to 200 um, preferably from 20 to 100 
pm. 
[0050] Examples of the polymer materials include polyvi 
nyl alcohol, polyvinyl butyral, poly(methyl vinyl ether), poly 
(hydroxyethyl acrylate), hydroxyethyl cellulose, hydrox 
ypropyl cellulose, methylcellulose, polycarbonate, 
polyarylate, polysulfone, polyethylene terephthalate, poly 
ethylene naphthalate, polyethersulfone, polyphenylene sul 
?de, polyphenylene oxide, polyallylsulfone, polyvinyl alco 
hol, polyamide, polyimide, polyole?n, polyvinyl chloride, 
cellulose polymers, and various types of binary or ternary 
copolymers thereof, graft copolymers thereof, and any blend 
thereof. Any of these polymer materials may be formed into 
an oriented product (a stretched ?lm) by stretching or the like. 
[0051] Examples of the liquid crystal polymer include vari 
ous main-chain or side-chain types having a conjugated linear 
atomic group (mesogen) that is introduced in the main or side 
chain of the polymer to impart liquid crystal molecular ori 
entation. Examples of the main chain type liquid crystal poly 
mer include polymers having a mesogen group bounded 
thereto through a ?exibility-imparting spacer moiety, such as 
nematically ordered polyester liquid-crystalline polymers, 
discotic polymers, and cholesteric polymers. For example, 
the side-chain type liquid crystal polymer may be a polymer 
comprising: a main chain skeleton of polysiloxane, polyacry 
late, polymethacrylate, or polymalonate; and a side chain 
having a mesogen moiety that comprises a nematic orienta 
tion-imparting para-substituted cyclic compound unit and is 
bonded thereto through a spacer moiety comprising a conju 
gated atomic group. For example, any of these liquid crystal 
polymers may be applied by a process that includes: spread 
ing a solution of the liquid crystalline polymer on an align 
ment surface, such as a rubbed surface of a thin ?lm of 
polyimide, polyvinyl alcohol or the like or an obliquely 
vapor-deposited silicon oxide surface, formed on a glass 
plate; and heat-treating the solution. 
[0052] The retardation plate may have any appropriate 
retardation depending on the intended use such as compen 
sation for coloration, vieWing angle, or the like associated 
With the birefringence of various Wave plates or liquid crystal 
layers. TWo or more types of retardation plates may also be 
laminated to provide controlled optical properties such as 
controlled retardation. 

[0053] The vieWing angle compensation ?lm is for expand 
ing the vieWing angle such that images can be relatively 
clearly vieWed even When the screen of a liquid crystal dis 
play is vieWed from directions not perpendicular but some 
What oblique to the screen. Examples of such a vieWing angle 
compensation retardation plate include a retardation ?lm, an 
oriented ?lm of a liquid crystal polymer or the like, and an 
oriented layer of a liquid crystal polymer or the like supported 
on a transparent substrate. General retardation plates are pro 
duced With a polymer ?lm that is uniaxially stretched in the 
in-plane direction and has birefringence. On the other hand, 
retardation plates for use as the vieWing angle compensation 
?lm are produced With a bi-directionally stretched ?lm such 
as a polymer ?lm that is biaxially stretched in the in-plane 
direction and has birefringence, a polymer ?lm that is uniaxi 
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ally stretched in the in-plane direction and also stretched in 
the thickness direction so that it has a controlled refractive 
index in the thickness direction and has birefringence, and an 
obliquely oriented ?lm. Examples of the obliquely oriented 
?lm include a ?lm produced by a process including sticking a 
heat-shrinkable ?lm to a polymer ?lm and stretching and/or 
shrinking the polymer ?lm under the action of the heat 
shrinkage force, and an obliquely-oriented liquid crystal 
polymer ?lm. The raW material polymer for the retardation 
plate may be the same as the polymer described above for the 
retardation plate, and any appropriate polymer may be used 
depending on the purpose such as prevention of coloration 
caused by changes in vieWing angle based on the retardation 
of a liquid crystal cell and expansion of the vieWing angle at 
Which good visibility is achieved. 
[0054] In order to expand the vieWing angle at Which good 
visibility is achieved, an optical compensation retardation 
plate is preferably used that includes a triacetylcellulose ?lm 
and an optically-anisotropic layer of an oriented liquid crystal 
polymer, speci?cally an obliquely-oriented discotic liquid 
crystal polymer layer, supported on the ?lm. 
[0055] A laminate of the polarizing plate and the brightness 
enhancement ?lm is generally placed on the back side of a 
liquid crystal cell, When used. The brightness enhancement 
?lm exhibits the property that When light is incident on it from 
a backlight of a liquid crystal display or the like or When 
natural light is re?ected on the back side and incident on it, it 
re?ects linearly polarized light With a speci?c polarization 
axis or re?ects circularly polarized light in a speci?c direction 
and transmits the other part of the light. When light from a 
light source such as a backlight is incident on the laminate of 
the polarizing plate and the brightness enhancement ?lm, 
transmitted light in a speci?c polarization state is produced, 
and light in the state other than the speci?c polarization sate is 
not transmitted but re?ected. The light re?ected from the 
surface of the brightness enhancement ?lm may be reversed 
by a re?ective layer or the like provided behind the brightness 
enhancement ?lm and alloWed to reenter the brightness 
enhancement ?lm so that the light can be entirely or partially 
transmitted in the speci?c polarization state. Therefore, the 
quantity of the light transmitted through the brightness 
enhancement ?lm can be increased, and polarized light, 
Which is less likely to be absorbed by the polarizer, can be 
supplied so that the brightness can be enhanced by increasing 
the quantity of the light available at a liquid crystal display or 
the like. If the brightness enhancement ?lm is not used When 
the light of a backlight or the like is alloWed to enter from the 
back side of a liquid cell through a polarizer, light Whose 
polarization direction does not coincides With the polariza 
tion axis of the polarizer Will be almost absorbed (not trans 
mitted) by the polarizer. Therefore, about 50% of the light can 
be absorbed by the polarizer, depending on the characteristics 
of the polarizer, so that the quantity of the light available for 
image display on a liquid crystal display or the like can be 
reduced and that the brightness of the image can be loWered. 
Light that has a polarization direction such that it can be 
absorbed by the polarizer is not alloWed to enter but tempo 
rarily re?ected by the brightness enhancement ?lm and then 
reversed by a re?ective layer or the like placed behind the 
brightness enhancement ?lm and alloWed to reenter the 
brightness enhancement ?lm. This process is repeated so that 
the brightness enhancement ?lm can transmit polarized light 
to the polarizer only When the polarized light re?ected and 
reversed by them has a polarization direction such that it can 



US 2009/0159175 A1 

pass through the polarizer. Therefore, the brightness enhance 
ment ?lm allows e?icient use of light from a backlight or the 
like for image display on a liquid crystal display and thus 
alloWs an increase in the brightness of the screen. 

[0056] The diffusion plate may be placed betWeen the 
brightness enhancement ?lm and the re?ective layer or the 
like. When the polarized light re?ected from the brightness 
enhancement ?lm goes to the re?ective layer or the like, the 
diffusion plate placed therebetWeen can uniformly diffuse the 
light passing therethrough and simultaneously cancel the 
polarization state to produce an unpolarized state. Namely, 
the diffusion plate can convert polarized light back into natu 
ral light in the initial state. The light in the unpolarized state, 
namely in the natural light state, goes to the re?ective layer or 
the like and is re?ected therefrom and passes through the 
diffusion plate again and reenter the brightness enhancement 
?lm. This process is repeated. Therefore, the diffusion plate 
that is placed betWeen the brightness enhancement ?lm and 
the re?ective layer or the like to convert the polarization state 
back into the initial natural light state can reduce unevenness 
of the brightness of the display screen, While maintaining the 
brightness of the display screen, so that the resulting screen 
can be uniform and bright. When the diffusion plate is pro 
vided as described above, the number of times of repeated 
re?ection of the initial incident light can be properly 
increased so that a bright uniform display screen can be 
provided together With the diffusion function of the diffusion 
plate. 
[0057] Examples of the brightness enhancement ?lm that 
may be used include a ?lm having the property of transmitting 
linearly polarized light With a speci?c polarization axis and 
re?ecting the other type of light, such as a dielectric multi 
layer thin ?lm and a multilayer laminate of thin ?lms different 
in refractive index anisotropy, and a ?lm having the property 
of re?ecting one of clockWise circularly polarized light and 
counterclockWise circularly polarized light and transmitting 
the other, such as an oriented cholesteric liquid crystal poly 
mer ?lm and an oriented cholesteric liquid crystal layer sup 
ported on a ?lm substrate. 

[0058] When the brightness enhancement ?lm having the 
property of transmitting linearly polarized light With a spe 
ci?c polarization axis is used, the light transmitted there 
through may be alloWed to directly enter the polarizing plate, 
While the polarization axis is aligned, so that the light can be 
e?iciently transmitted, While the absorption loss of the polar 
izing plate can be reduced. When the brightness enhancement 
?lm having the property of transmitting circularly polarized 
light, such as the cholesteric liquid crystal layer, is used, the 
transmitted circularly polarized light may be alloWed to 
directly enter the polarizer. In order to reduce the absorption 
loss, hoWever, it is preferred that the transmitted circularly 
polarized light should be converted into linearly polarized 
light through a retardation plate and then alloWed to enter the 
polarizing plate. Using a quarter Wavelength plate as the 
retardation plate, circularly polarized light can be converted 
into linearly polarized light. 
[0059] A retardation plate functioning as a quarter Wave 
length plate in a Wide Wavelength range such as the visible 
light range may be produced by laminating a retardation layer 
functioning as a quarter Wavelength plate for monochromatic 
light such as light With a Wavelength of 550 nm and another 
retardation layer exhibiting other retardation properties, such 
as a retardation layer functioning as a half-Wave plate. There 
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fore, the retardation plate placed betWeen the polarizing plate 
and the brightness enhancement ?lm may include one or 
more retardation layers. 
[0060] TWo or more cholesteric liquid crystal layers With 
different re?ection Wavelengths may also be laminated so that 
the resulting combined structure can re?ect circularly polar 
ized light in a Wide Wavelength range such as the visible light 
range, and as a result, circularly polarized light in a Wide 
Wavelength range can be transmitted. 
[0061] In an embodiment of the invention, the sheet-shaped 
product (such as a polarizing plate) may comprise a laminate 
of a polarizing plate and tWo or more optical layers, like the 
polarized light-separating polarizing plate described above. 
Therefore, the sheet-shaped product may also be a re?ective 
or trans?ective elliptically polarizing plate that is a combina 
tion of the re?ective or trans?ective polarizing plate and a 
retardation plate. 
[0062] An optical ?lm comprising a laminate of the polar 
izing plate and the optical layer may be formed by a method 
of stacking them one by one in the process of manufacturing 
a liquid crystal display or the like. HoWever, an optical ?lm 
formed by previous lamination is stable in quality and has the 
advantage that it can facilitate the process of manufacturing a 
liquid crystal display or the like, because of its good assem 
bling Workability. In the lamination, any appropriate sticking 
means such as adhesive layers may be used. When the polar 
izing plate and other optical layers are stuck to one another, 
their optical axes may be each aligned at an appropriate angle, 
depending on the desired retardation properties or the like. 
[0063] In an embodiment of the invention, the polarizing 
plate or the laminated optical component may also have a 
pressure-sensitive adhesive layer for sticking it to another 
component such as a liquid crystal cell. The pressure-sensi 
tive adhesive layer may be formed of any appropriate pres 
sure-sensitive adhesive such as an acrylic pressure-sensitive 
adhesive according to conventional techniques. The pressure 
sensitive adhesive layer preferably has loW moisture absorp 
tion coe?icient and high heat resistance, in order to prevent 
moisture absorption-induced foaming or peeling, to prevent 
optical property degradation due to a thermal expansion dif 
ference or the like, to prevent Warping of a liquid crystal cell, 
and to form an image display With high quality and high 
durability. The pressure-sensitive adhesive layer may also 
contain ?ne particles so as to have light diffusing properties. 
The pressure-sensitive adhesive layer may be provided as 
needed on a necessary surface. Concerning the polarizing 
plate comprising the polarizer and the protective ?lm, for 
example, a pres sure-sensitive adhesive layer may be provided 
as needed on one or both sides of the protective ?lm. 

[0064] The exposed surface of the pressure-sensitive adhe 
sive layer may be temporarily covered With a separator (cor 
responding to the release ?lm) for antifouling or the like until 
it is put to use. This can prevent contact With the pressure 
sensitive adhesive layer during usual handling. Except for the 
thickness conditions described above, conventional appropri 
ate separators may be used such as appropriate thin leaves 
including plastic ?lms, rubber sheets, paper, cloth, nonWoven 
fabric, net, foam sheets, metal leafs, and laminates thereof, 
Which are optionally coated With any appropriate release 
agent such as a silicone, long-chain alkyl or ?uoride release 
agent and molybdenum sul?de. 
[0065] In an embodiment of the invention, an ultraviolet 
absorbing capability may be imparted to the polarizer, the 
protective ?lm, or the optical ?lm for the polarizing plate or to 
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each layer such as the pressure-sensitive adhesive layer, for 
example, by treatment With an ultraviolet-absorbing agent 
such as salicylate ester compounds, benzophenol com 
pounds, benzotriazole compounds, cyanoacrylate com 
pounds, and nickel complex salt compounds. 
[0066] The sheet-shaped product according to the inven 
tion is preferably used to form an image display (correspond 
ing to the optical display) such as a liquid crystal display, an 
organic electroluminescence display (organic EL display) 
and a plasma display panel (PDP). 
[0067] The polarizing plate or the optical ?lm according to 
the invention is preferably used to form any of various devices 
such as liquid crystal displays. Liquid crystal displays may be 
formed according to conventional techniques. Speci?cally, a 
liquid crystal display may be typically formed by assembling 
a liquid crystal cell (corresponding to the optical display unit) 
and polarizing plates or optical ?lms, and optional compo 
nents such as a lighting system and incorporating a driving 
circuit, according to conventional techniques, except that the 
polarizing plate or the optical ?lm is used according to the 
invention. The liquid crystal cell to be used may also be of any 
type such as TN type, STN type and at type. 

[0068] Any appropriate liquid crystal display may be 
formed such as a liquid crystal display including a liquid 
crystal cell and the polarizing plate or the optical ?lm placed 
one or both sides of the liquid crystal cell and a liquid crystal 
display using a backlight or a re?ector in a lighting system. In 
this case, the polarizing plate or the optical ?lm according to 
the invention may be placed one or both sides of the liquid 
crystal cell. The polarizing plates or the optical ?lms placed 
on both sides may be the same or different. In the process of 
forming the liquid crystal display, one or more layers of an 
additional appropriate component or components such as a 
diffusion plate, an antiglare layer, an anti-re?ection ?lm, a 
protective plate, a prism array, a lens array sheet, a light 
diffusion plate, and a backlight may also be placed at an 
appropriate position or positions. 
[0069] Next, a description is given beloW of an organic 
electroluminescence device (organic EL display). An organic 
EL display generally includes a transparent substrate and a 
light-emitting element (an organic electroluminescence light 
emitting element corresponding to the optical display unit) 
that is formed on the substrate by laminating a transparent 
electrode, an organic light-emitting layer and a metal elec 
trode in this order. In this structure, the organic light-emitting 
layer is a laminate of different organic thin ?lms. Known 
laminate structures have various combinations, including a 
laminate of a hole injection layer comprising a tripheny 
lamine derivative or the like and a light-emitting layer com 
prising a ?uorescent organic solid material such as 
anthracene, a laminate of such a light-emitting layer and an 
electron inj ection layer comprising a perylene derivative or 
the like, and a laminate of the hole injection layer, the light 
emitting layer and the electron injection layer. 
[0070] The organic EL display emits light based on the 
mechanism that holes and electrons are injected into the 
organic light-emitting layer upon application of a voltage 
betWeen the transparent electrode and the metal electrode so 
that the energy generated by the recombination of the holes 
and the electrons excites the ?uorescent substance, and light 
is emitted When the excited ?uorescent substance goes back 
to the ground state. The mechanism of the recombination 
during the process is similar to that in general diodes. As 
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expected from this feature, current and emission intensity 
exhibit strong nonlinearity accompanied by recti?cation With 
respect to applied voltages. 
[0071] In the organic EL display, at least one of the elec 
trodes must be transparent for the output of the emission from 
the organic light-emitting layer, and a transparent electrode 
made of a transparent electrical conductor such as indium tin 
oxide (ITO) is generally used as an anode. On the other hand, 
for the purpose of facilitating the electron injection and 
increasing the luminous ef?ciency, it is important to use a 
loW-Work-function substance for the cathode, and an elec 
trode of a metal such as MgiAg and AliLi is generally 
used. 
[0072] In the organic EL display With such a con?guration, 
the organic light-emitting layer is formed of a very thin ?lm 
With a thickness of about 10 nm. Therefore, light is almost 
entirely transmitted through the organic light-emitting layer, 
as Well as through the transparent electrode. In the off-state, 
therefore, light incident on the surface of the transparent 
substrate is transmitted through the transparent electrode and 
the organic light-emitting layer and re?ected from the metal 
electrode to return to and exit from the surface of the trans 
parent substrate, so that the screen of the organic EL display 
looks like a mirror surface When it is vieWed from the outside. 
[0073] An organic EL display including an organic elec 
troluminescence light-emitting element comprising an 
organic light-emitting layer for emitting light upon voltage 
application, a transparent electrode provided on the front side 
of the light-emitting layer and a metal electrode provided on 
the back side of the light-emitting layer may also include a 
polarizing plate provided on the front side of the transparent 
electrode and a retardation plate provided betWeen the trans 
parent electrode and the polarizing plate. 
[0074] The retardation plate and the polarizing plate act to 
polarize light that enters from the outside and is re?ected from 
the metal electrode. Therefore, their polarization action is 
effective in preventing the mirror surface of the metal elec 
trode from being visible from the outside. Speci?cally, the 
retardation plate may comprise a quarter Wavelength plate, 
and the angle betWeen the polarization directions of the polar 
izing plate and the retardation plate may be set at 31/4, so that 
the mirror surface of the metal electrode can be completely 
shielded. 
[0075] Of external light incident on the organic EL display, 
therefore, only a linearly polarized light component is trans 
mitted by the polarizing plate. The linearly polarized light is 
generally turned into elliptically polarized light by the retar 
dation plate. Particularly When the retardation plate is a quar 
ter Wavelength plate and the angle betWeen the polarization 
directions of the polarizing plate and the retardation plate is 
313/ 4, the linearly polarized light is turned into circularly polar 
ized light. 
[0076] The circularly polarized light is transmitted through 
the transparent substrate, the transparent electrode and the 
organic thin ?lm, re?ected from the metal electrode, trans 
mitted through the organic thin ?lm, the transparent electrode 
and the transparent substrate again, and turned into linearly 
polarized light again by the retardation plate. The linearly 
polarized light has a polarization direction orthogonal to that 
of the polarizing plate and therefore cannot pass through the 
polarizing plate. As a result, the mirror surface of the metal 
electrode can be completely shielded. 
[0077] The sheet-shaped product (such as the polarizing 
plate) according to the invention is preferably used to form 
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various devices such as liquid crystal displays. The sheet 
shaped product (such as the polarizing plate) according to the 
invention may be placed on one or both sides of a liquid 
crystal cell to form a liquid crystal display having an appro 
priate structure according to conventional techniques, such as 
a transmissive, re?ective or trans?ective liquid crystal dis 
play. The liquid crystal cell for forming the liquid crystal 
display may be of any type. Any appropriate type of liquid 
crystal cell such as a simple matrix driving type typi?ed by a 
thin ?lm transistor type may be used. 
[0078] The polarizing plates or the optical components pro 
vided on both sides of a liquid crystal cell may be the same or 
different. In the process of forming a liquid crystal display, 
one or more layers of an additional appropriate component or 
components such as a prism array sheet, a lens array sheet, a 
light diffusion plate, and a backlight may be placed at an 
appropriate position or positions. 
[0079] Con?guration of the System for Manufacturing 
Optical Displays 
[0080] FIG. 1 is a diagram illustrating the con?guration of 
a system for manufacturing optical displays according to the 
invention. For the sake of illustration, a description is given 
beloW of a case Where a raW polarizing plate is used as the belt 
and sheet-shaped product. 
[0081] Transfer means (corresponding to the feeding 
means) alloWs the placement of a roll 4 of a raW polarizing 
plate 3 and is con?gured such that the raW polarizing plate 3 
is fed from the roll 4. The transfer means comprises feeding 
rollers 11 and so on, While it may be of any type as long as it 
has the transferring function. 
[0082] Separating means (not shoWn) separates a release 
?lm (not shoWn) from the raW polarizing plate 3 before or 
after the detection of defects by detection means 12 as 
described later. The separation is preferably performed before 
the detection of defects by the detection means 12. Cleaning 
means cleans the raW polarizing plate 3 from Which the 
release ?lm has been separated. Known techniques may be 
used for the separating means 14 and the cleaning means 15. 
[0083] The detection means 12 detects defects on one or 
both sides of the raW polarizing plate 3 being fed from the roll 
4. Examples of “defects” include scratches, stains and cracks. 
For example, the detection means 12 includes a lighting sys 
tem and a plurality of CCD (charge-coupled device) cameras 
arranged in a single line along the direction of the Width of the 
raW polarizing plate 3 (see JP-A No. 2005-62165, Page 13). 
[0084] In order to detect surface defects of the raW polar 
izing plate 3, for example, a ?rst camera line 1211 includes 
four CCD cameras placed along the direction of the Width of 
the raW polarizing plate 3, and a second camera line 12b also 
includes four CCD cameras placed along the same Width 
direction. The second camera line 12b is placed doWnstream 
from the ?rst camera line 12a, and tWo lines are provided in 
order to ensure the detection of defects. A third camera line 
120 and a fourth camera line 12d are also placed in the same 
manner for the back side. In addition, a ?fth camera line 12e 
is preferably placed such that defects formed during the trans 
ferring process and other defects missed by the ?rst to fourth 
camera lines can be detected immediately before the cutting 
process described later. 
[0085] The images taken With the ?rst to ?fth camera lines 
1211 to 12e are sent to an image processing unit (not shoWn) 
Which detects defects on the surface of and in the interior of 
the raW polarizing plate 3 based on an image processing 
technique. The image processing unit may be implemented 
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by a kind of softWare such as an image processing program. 
Of course, the image processing unit may comprise a kind of 
hardWare. The image processing unit determines Whether or 
not and Where defects exist. As described above, the ?rst to 
?fth camera lines 1211 to 12e and the image processing unit 
function as the detection means 12 to detect defects of the raW 
polarizing plate 3. A knoWn defect-judging algorithm may be 
used When the process is implemented by the image process 
ing program. 
[0086] Based on the result of the detection by the detection 
means 12, the cutting means 13 cut the raW polarizing plate 3 
into individual sheet-shaped products (polarizing plates 3a) 
each With a speci?c size. For example, “cutting” may be 
performed by a guillotine method, a punching method, a laser 
cutting method, or the like. A laser cutting method is prefer 
ably used, because the cut section is smooth and because 
squeezing out of a pressure-sensitive adhesive can be pre 
vented When the belt and sheet-shaped product is a raW lami 
nated ?lm having a pressure-sensitive adhesive layer. The raW 
polarizing plate 3 is sucked under a negative pressure by 
suction means 14, and a part of a speci?c size is transported 
and cut by the cutting means 13. 
[0087] In the cutting process, speci?c size pieces are pro 
duced. The size data may be stored in a memory before hand 
or input or selected as appropriate by the system operator. 
[0088] A description is given beloW of the cutting process 
in the case Where defects are detected. After defects are 
detected, the raW polarizing plate 3 is successively trans 
ported by the feeding means including the feeding rollers 11 
and the suction means 14. The cutting means 13 cuts the 
defect-containing portion of the raW polarizing plate 3. In this 
process, for example, When the defect is located 20 cm from 
the last cut section, the raW polarizing plate 3 is fed and cut at 
a position located 21 cm from the cut section. The cut piece of 
the polarizing plate 311 is determined as a defective and trans 
ported and rejected along defective transfer means 15. When 
the speci?c size is 50 cm from the cut section, this cutting 
process can signi?cantly increase the yield of the polarizing 
plate 3a. For example, the transfer means 15 may be imple 
mented by a belt conveyor to transport defectives. 
[0089] When a punching method is used for the cutting 
means 13, different punching dies may be used to punch 
polarizing plates 3a of different sizes. Namely, polarizing 
plates 3a of different sizes may be obtained from the same raW 
polarizing plate 3. When a laser cutting method is used, the 
cutting region setting may be changed so that polarizing 
plates 3a of different sizes can be obtained by cutting. 
[0090] When no defect is detected, the cut piece of the 
polarizing plate 311 With a speci?c size is transported to a 
sticking process. The polarizing plate 311 is sucked under 
negative pressure by suction means 16 (corresponding to the 
transfer means) and transported thereby Without being dam 
aged. As shoWn in FIG. 2, a liquid crystal cell substrate 5 (an 
optical display unit) is previously placed, and the polarizing 
plate 311 is placed on the liquid crystal cell substrate 5 by the 
suction means 16. In this process, a roller component 17 
(corresponding to the laminating means) Works together With 
the suction means 16 to press and stick the polarizing plate 311 
onto the liquid crystal cell substrate 5, While rolling. This 
process can suppress air-bubble contamination so that the 
defoaming or degassing process described later can be elimi 
nated or reduced in time. The sticking process using the roller 
component 17 may be replaced by any other method such as 
a sticking process using a roller component not mechanically 
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coupled to the suction means 16. The transfer means is not 
limited to the suction system, and a belt conveyor system may 
be used instead. 
[0091] Suction means 19 then transports, to the next pro 
cess, the liquid crystal display (corresponding to the optical 
display) comprising a laminate of the polarizing plate 311 and 
the liquid crystal cell substrate 5. The suction means 19 has 
the same function as the suction means 14 or 16. 

[0092] Second detection means 18 then detects defects on 
the transported liquid crystal display. The detection may be 
performed by the same method as described for the detection 
means 12. When any defect is detected, reworking is per 
formed. When no defect is detected, defoaming is performed. 
The other surface to Which no polariZing plate 311 is stuck may 
be turned upside doWn such that another polariZing plate 311 
can be stuck thereto in the same manner. The defoaming 
process may be performed before the detection of defects by 
the second detection means 18. 

FloW Chart of Manufacturing Process 

[0093] A method for manufacturing an optical display 
according to the invention is described beloW With reference 
to the How chart of FIG. 3. 
[0094] First, a belt and sheet-shaped product (for example, 
a raW polariZing plate) is placed in a manufacturing system 
(S1). The belt and sheet-shaped product is supplied in the 
form of a roll from an optical ?lm maker. An assembling 
manufacturer unpacks the roll product, cleans the surface of 
the roll and places the roll in a manufacturing system. 
[0095] A release ?lm is then separated (S2). Thereafter, the 
belt and sheet-shaped product is cleaned (S3). The cleaning is 
preferably performed on the product With a Weak pressure 
sensitive adhesive. 
[0096] The process of detecting defects is then performed 
(S4), and based on the result of the detection, a non-defective 
piece orpieces of a speci?c siZe are cut, or a defect-containing 
portion or portions are cut (S5). The cut piece determined as 
having a defect portion (S6) is rejected as a defective (S7). 
The cut piece determined as a non-defective (S6) is subjected 
to a laminating process (S8). The detection process may be 
performed several steps. 
[0097] The detection of defects is then performed on an 
optical display (S9). As a result of the detection, the product 
determined as a defective (S10) is subjected to reWorking 
(S11). The product determined as a non-defective (S10) is 
subjected to the next process (S12). An example of the next 
process is defoaming. In an illustrative process, the other 
surface Where no sheet-shaped product is stuck may be turned 
upside doWn such that it can be subjected to the process of 
sticking another sheet-shaped product thereto. 

Other Embodiments 

[0098] The invention is not limited to manufacturing sys 
tems and methods in Which only a polariZing plate or plates 
are stuck to an optical display unit. The invention may also be 
applied to cases Where a retardation plate is stuck to an optical 
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display unit or to cases Where a polariZing plate and a retar 
dation plate is integrally stuck to an optical display unit. The 
optical unit may also be other than the liquid crystal cell 
substrate. 

1. An optical display manufacturing system, comprising: 
feeding means that feeds a belt and sheet-shaped product 

comprising at least an optical ?lm as a component of the 
optical display from a roll of the belt and sheet-shaped 
product; 

detection means that detects a defect of the belt and sheet 
shaped product fed by the feeding means; 

cutting means that cuts the belt and sheet-shaped product 
into individual sheet-shaped products based on a result 
of the detection by the detection means; 

transfer means that transports each of the sheet-shaped 
products from the cutting means to a sticking process; 
and 

sticking means that sticks the sheet-shaped product trans 
ported by the transfer means to an optical display unit as 
another component of the optical display, Wherein 

all of the means are placed on a continuous manufacturing 
line. 

2. The optical display manufacturing system according to 
claim 1, Wherein 

the belt and sheet-shaped product has a pressure-sensitive 
adhesive for sticking to the optical display unit and a 
release ?lm for protecting the pressure-sensitive adhe 
sive, and 

the system further comprises separating means that sepa 
rates the release ?lm from the belt and sheet-shaped 
product before the detection of a defect by the detection 
means and cleaning means that cleans the belt and sheet 
shaped product from Which the release ?lm has been 
separated, before the detection of a defect by the detec 
tion means. 

3. The optical display manufacturing system according to 
claim 1 or 2, further comprising second detection means that 
detects a defect after the sticking by the sticking means. 

4. A method for manufacturing an optical display, compris 
ing the steps of: 

feeding a belt and sheet-shaped product comprising an 
optical ?lm as a component of the optical display from a 
roll of the belt and sheet-shaped product; 

detecting a defect of the belt and sheet-shaped product 
supplied by the feeding step; 

cutting the belt and sheet-shaped product into individual 
sheet-shaped products based on a result of the detection 
in the detecting step; 

transferring each of the sheet-shaped products from the 
cutting step; and 

sticking the sheet- shaped product transported by the trans 
ferring step to an optical display unit as another compo 
nent of the optical display, Wherein 

all of the steps are performed on a continuous manufactur 
ing line. 


