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(54) METHOD AND APPARATUS FOR CONTINUOUSLY MANUFACTURING LIQUID CRYSTAL 
DISPLAY ELEMENT

(57) [PROBLEMS]
To provide a continuous manufacturing method and

system for liquid-crystal display elements which contrib-
utes to enhancing accuracy and increasing speed in the
continuous productin of liquid crystal elements and at-
taining a drastic improvement in yield.

[MEANS FOR SOLVING PROBLEMS]
The present invention provides a continuous method

and system for manufacturing liquid-crystal display ele-
ments, comprising and adapted to perform steps of, de-
fining a plurality of defective-polarizing-sheet slitting po-
sitions and normal-polarizing-sheet slitting positions on
a continuous web of an optical film, based on positions
of defects existing in the continuous web of the optical
film detected by a preliminary inspection, and applying a
normal polarizing sheet to a liquid-crystal panel to man-
ufacture a liquid-crystal display element, wherein the po-
larizing sheet formed to have a dimension corresponding
to that of the liquid-crystal panel is formed from the con-

tinuous web of the optical film having slit-position infor-
mation including the defective-polarizing-sheet slitting
positions and normal-polarizing-sheet slitting positions
recorded thereon, as encoded information, wherein the
step comprises; calculating the feed-length measure-
ment data based on the fed-out distance of the continu-
ous web; reading the encoded information recorded on
the continuous web; forming a plurality of slit lines by
slitting the continuous web from the surface opposite to
the carrier film along the slitting positons, based on the
encoded information and the feed-length measurement
data; determining whether the polarizing sheet defined
between the slit lines sequentially formed in the contin-
uous web, is a normal polarizing sheet or not, peeling
the polarizing sheet determined to be the normal polar-
izing sheet from the carrier film and conveying to the lam-
ination station; and applying the normal polarizing sheet
to the liquid-crystal panel.
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Description

[0001] The present invention relates to a continuous
method and system for manufacturing liquid-crystal dis-
play elements by sequentially laminating polarizing film
sheets respectively on liquid-crystal panels each having
a predefined size to produce liquid-crystal elements, said
polarizing film sheet being formed from a continuous web
of optical film laminate by cutting it into a size correspond-
ing to the size of the liquid-crystal panel at predefined
slitting positions, said optical film laminate comprising at
least a polarizing film having an adhesive layer and a
carrier film releasably laminated to the adhesive layer,
said optical film laminate having a width corresponding
to the width of said liquid-crystal panel, said slitting po-
sitions in said continuous web of optical film including
defective-polarizing-sheet slitting positions for defining
at least one defective polarizing sheet including at least
one defect and normal -polarizing-sheet slitting positions
for defining at least one defect-free normal polarizing
sheet, the slitting positions being determined in accord-
ance with position of a defect in said polarizing film de-
tected through a preliminary inspection, slit-positon in-
formation relating to the defective-polarizing-sheet slit-
ting positions and the normal-polarizing-sheet slitting po-
sitions being recorded on the continuous web in the form
of encoded information.
[0002] Taking a widescreen television having a diag-
onal screen size of 42 inches as an example, a liquid-
crystal panel W therefor comprises a layered liquid-crys-
tal panel which includes a pair of rectangular-shaped
glass substrates each having a size of about 540 to 560
mm in length � about 950 to 970 mm in width � about
0.7 mm (700 Pm) in thickness, and a liquid-crystal layer
having a thickness of about 5 Pm having a transparent
electrode, a color filter etc. and sandwiched between the
glass substrates, as shown in FIG. 2. Therefore, the thick-
ness of the liquid-crystal panel W itself is about 1.4 mm
(1400 Pm). The liquid-crystal display element typically
has a polarizing sheet 11’ commonly referred as "polar-
izing plate" adhesively applied to each of a front side
(viewing side) and a back side (backlight side) of the liq-
uid-crystal panel W thereof. The polarizing sheet 11’ is
formed from a polarizing composite film 11 included in a
continuous web of a flexible optical film 10 of a laminated
structure, as shown in the perspective view at (Before
Use) part of FIG. 1, to have a rectangular shape with a
size of 520 to 540 mm in length � 930 to 950 mm in
width, as shown in the perspective view at (After Use)
part of FIG. 1 and in FIG 2.
[0003] The continuous web of the optical film 10 for
use in forming the polarizing sheet 11’ to be laminated
to the liquid-crystal panel W typically consists of a flexible
film of a laminated structure which comprises the polar-
izing composite film 11, surface-protection film 13 having
an adhesive surface, and a carrier film 14. The polarizing
composite film 11 is shows a polarizing function, and gen-
erally includes a continuous layer of polarizer, two pro-

tective films laminated on respective ones of the opposite
surfaces of the continuous polarizer layer, and an acrylic
adhesive layer 12 formed on one side of the continuous
polarizer layer which is to be applied to the liquid-crystal
panel W. The carrier film 14 is a film releasably laminated
to the adhesive layer 12 to provide a function of protecting
the exposed side of the adhesive layer 12 of the polarizing
composite film 11. The polarizing composite film 11 is
formed through the following process, for example. A
continuous polarizer layer having a thickness of 20 to 30
Pm is first formed by subjecting a PVA (polyvinyl alco-
hol)-based film having a thickness of about 50 to 80 Pm
to a dyeing treatment using iodine and a cross-linking
treatment, and subjecting the resultant PVA-based film
to an orientation treatment based on stretching in a
lengthwise or widthwise direction thereof. As a result, the
iodine complex is oriented in the direction parallel to the
stretching direction of the PVA-based film to acquire a
property of absorbing a polarized light having a plane of
oscillation matching with the orientation of the iodine
complex to thereby provide a polarizer having absorption
axes in the direction parallel to the stretching direction.
Thus, in order to produce a polarizer having an excellent
optical property in addition to excellent uniformity and
accuracy, it is desirable that the stretching direction of
the PVA-based film corresponds to the lengthwise or
widthwise directions of the film. Therefore, generally, the
absorption axis of a polarizer or an optical film including
such polarizer is parallel to the lengthwise direction of
the continuous web, and the polarizing axis is in the width-
wise direction perpendicular to the absorption axis. Then,
the protective film is laminated to one or each of the op-
posite surfaces of the formed continuous polarizer layer
through an adhesive. Finally, on one side of the contin-
uous polarizer layer with the protective film laminated,
the acrylic adhesive layer 12 to be applied to the liquid-
crystal panel W is formed. Generally, a transparent TAC
(triacetylcellulose)-based film having a thickness of
about 40 to 80 Pm is often used as the protective film for
protecting the continuous polarizer layer. In the following
description, the continuous layer of polarizer may be sim-
ply referred as "polarizer".
[0004] According to the definition of terms in "SEMI
(Semiconductor Equipment and Materials International)
Draft Document" on polarizing films for flat-panel display
elements including liquid-crystal display elements (FPD
Polarizing Films), the term corresponding to the "polar-
izing composite film and layer" constituting an optical film
for use in a liquid-crystal display element is referred as
"films and layer composing polarizing films". Thus, the
polarizing composite film 11 in the perspective view at
(Before Use) part of FIG. 1 is interpreted as correspond-
ing to the "films composing polarizing films". The polar-
izing sheet 11’ in the perspective view at (After Use) part
of FIG. 1, which is formed in a rectangular shape from
the polarizing composite film 11, corresponds to
" polarizing films ", so that it may be preferable to apply
the term "polarizing sheet" to the latter, rather than the
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commonly called name "polarizing plate". In the following
description, a film including a polarizer, a protective film
laminated on one or both of opposite surfaces of the po-
larizer, and an adhesive layer formed on one side of the
polarizer to be laminated to a liquid-crystal panel W, will
be referred as "polarizing composite film", and a sheet
commonly called by the name "polarizing plate", which
is formed in a rectangular shape from the polarizing com-
posite film, will be referred as "polarizing sheet" or simply
"sheet". In addition, when a sheet is formed from a po-
larizing composite film having a surface-protection film
and a carrier film attached thereto, and when this sheet
has to be distinguished from "a polarizing sheet", the
former is referred as "an optical film sheet", and a sheet
formed from the surface-protection film or the carrier film
included in the composite film is respectively referred as
"a surface-protection film sheet" or "a carrier film sheet".
[0005] The thickness of the polarizing composite film
11 generally has a thickness of about 110 to 220 Pm.
The polarizing composite film 11 is generally comprised
of a polarizer having a thickness of about 20 to 30 Pm,
two protection films which a total thickness may be about
80 to 160 Pm when the protective films are laminated on
respective ones of opposite surfaces of the polarizer, and
an adhesive layer 12 which thickness formed on one side
of the polarizer to be laminated to a liquid-crystal panel
W is about 10 to 30 Pm. The polarizing composite films
11 are laminated to respective ones of the front and back
sides of the liquid-crystal panel W with the adhesive layer
12 in such a manner that polarizing axes intersect each
other at an angle of 90 degrees. Thus, in manufacturing
a liquid-crystal display element for a widescreen televi-
sion having a diagonal screen size of 42 inch, on an as-
sumption that a thickness of a liquid-crystal panel itself
is about 1400 Pm, and since a thickness of each of the
polarizing composite films 11 is in the range of 110 to
220 Pm, the liquid-crystal display element itself has an
overall thickness of about 1620 to 1840 Pm. The thick-
ness of the liquid-crystal display element is still within 2.0
mm or less. In this case, the ratio of the thickness of the
liquid-crystal display element to the overall thickness of
the liquid-crystal panel W and the sheet 11’ is about 10 :
1.5 to 10 : 3. If use is made of a polarizing composite film
11 having a protective film laminated to only one surface
of the polarizer, and an adhesive layer formed on the
other surface of the polarizer, from the view point of re-
ducing the thickness of the liquid-crystal display element,
the thickness of the polarizing composite film 11 itself
can be reduced to 70 to 140 Pm, so that an overall thick-
ness of the resultant liquid-crystal display element is re-
duced to a range of about 1540 to 1680 Pm. The ratio of
a thickness of the liquid-crystal element to that of the
liquid-crystal panel W and the sheet 11’ will be in the
range of about 10 : 1 to 10 : 2.
[0006] A continuous web of an optical film 10 for use
in a liquid-crystal display element has a structure as
shown in the perspective view at (Before Use) part of
FIG. 1. The structure of the continuous web of the optical

film 10 will be briefly described below, in connection with
a manufacturing process thereof. A surface-protection
film 13 with an adhesive surface having a thickness of
about 60 to 70 Pm is releasably laminated to the surface
of a polarizing composite film 11 devoid of an adhesive
layer, and a carrier film 14 is releasably laminated to an
adhesive layer 12 provided on the surface of a polarizing
composite film 11 which is to be laminated to the liquid-
crystal panel W, for providing a function of protecting the
adhesive layer 12. Typically, a PET (polyethylene tereph-
thalate)-based film is used for each of the surface-pro-
tection film 13 and the carrier film 14. During the manu-
facturing process of the liquid-crystal display element,
the carrier film 14 generally serves as a carrying medium
(carrier) for the polarizing composite film 11, as well as
the means to protect the adhesive layer 12. A film having
such functions will hereinafter be referred as a "carrier
film". Both of the surface-protection film 13 and the carrier
film 14 are so-called "manufacturing-process materials"
which are to be peeled and removed prior to the final
stage of the manufacturing process of the liquid-crystal
display elements, and which are to be used for protecting
the non-adhesive surface from being soiled or damaged,
and also protecting the exposed surface of the adhesive
layer, of the polarizing composite film 11, during the man-
ufacturing process of the liquid-crystal display elements.
[0007] In the polarizing composite film 11, one of the
protective films for protecting the polarizer may be re-
placed with a phase difference film made of a cycloolefin-
based polymer, a TAC-based polymer or the like and
having an optical compensation function. It may further
be provided as a layer of a transparent substrate, such
as a TAC-based substrate, having a polymer material,
such as a polyester-based polymer or a polyimide-based
polymer applied/arranged thereto and then cured. Fur-
ther, in the case of a polarizing composite film to be lam-
inated to the backlight side of the liquid-crystal display
element, it may be possible to provide an additional func-
tion by laminating a brightness enhancement film to the
backlight side protective film of the polarizer. In addition,
regarding the structure of the polarizing composite film
11, there have been proposed various other variations,
such as a technique of laminating a TAC-based film to
one of opposite surfaces of the polarizer and laminating
a PET film to the other surface of the polarizer.
[0008] One of methods for providing a polarizing com-
posite film 110 including a polarizer and a protective film
laminated on one or both of opposite surfaces of the po-
larizer devoid of an adhesive layer for attaching to a liq-
uid-crystal panel W comprises a step of laminating a car-
rier film 14 having a transferable adhesive layer formed
thereon, to the surface of the polarizing composite film
110 to be laminated to the liquid-crystal panel W. A spe-
cific transfer technique is as follows. In a manufacturing
process of the carrier film 14, the carrier film is subjected
to a releasing treatment at the surface which is to be
laminated to the polarizing composite film 110 at the sur-
face of the polarizing composite film 110 which is to be
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laminated to the liquid-crystal panel and then a solvent
containing adhesive is applied to the treated surface and
dried to form an adhesive layer on the carrier film 14.
Then, the carrier film 14 having the formed adhesive layer
is laminated to the polarizing composite film 110, for ex-
ample, while continuously feeding out the carrier film 14
and feeding out the polarizing composite film 110 in the
same manner, so that the adhesive layer formed on the
carrier film 14 is transferred to the polarizing composite
film 110, and the adhesive layer 12 is formed. Thus, in-
stead of the adhesive layer formed in this manner, of
course, the adhesive layer 12 may be formed by directly
applying a solvent containing adhesive to the surface of
the polarizing composite film 110 to be laminated to the
liquid-crystal panel, and drying the same.
[0009] The surface-protection film 13 typically has an
adhesive surface. Unlike the adhesive layer 12 on the
polarizing composite film 11, the adhesive surface must
be peeled from a polarizing sheet 11’ of the polarizing
composite film together with a surface-protection film
sheet (not shown) when the surface-protection film sheet
is peeled and removed from the polarizing sheet 11’ dur-
ing the manufacturing process of the liquid-crystal display
elements. The reason is that the surface-protection film
sheet which is formed together with the polarizing sheet
11’ is adapted for protecting the surface of the polarizing
sheet 11’ devoid of an adhesive layer 12 from the risk of
being soiled or damaged, but not an adhesive surface to
be transferred to the surface of the polarizing sheet 11’.
The perspective view at (After Use) part of FIG. 1 shows
the state after the surface-protection film sheet is peeled
and removed. It should further be noted that, irrespective
of whether the polarizing composite film 11 has a surface-
protection film 13 laminated thereon, it may be possible
to provide the polarizing composite film 11 at the surface
of the protective film on the front side of the polarizing
composite film 11 with a hard coat treatment for protect-
ing the outermost surface of the liquid-crystal display el-
ement, and/or a surface treatment for obtaining an anti-
glare effect or the like, such as an anti-glare treatment.
[0010]  By the way, for the function of the liquid-crystal
display element, the direction of orientation of liquid-crys-
tal molecules and the direction of polarization of the po-
larizer are closely related to each other. In liquid-crystal
display element technologies, LCDs (liquid-crystal dis-
play) using a TN (Twisted Nematic) type liquid-crystal
has first been put into practical use, and then LCDs using
a VA (Vertical Alignment) type liquid-crystal, an IPS (In-
plane Switching) type liquid-crystal etc. have been put
into practical use. Although a technical explanation will
be omitted, in an LCD using such TN-type liquid-crystal
panel, liquid-crystal molecules are provided between two
upper and lower orientation films having respective rub-
bing directions on the inner surfaces for glass substrates
of the liquid-crystal panel so that the liquid-crystal mole-
cules are twisted by 90 degrees along the optical axis
wherein, when a voltage is applied, the liquid-crystal mol-
ecules are aligned in a direction perpendicular to the ori-

entation films. However, in case where the LCD is de-
signed to allow images as seen from right and left sides
of a display screen to be formed in the same quality, the
direction of rubbing on the orientation film at the viewing-
side must be 45 degrees (the rubbing direction of the
other orientation film is 135 degrees). It is therefore nec-
essary that the polarizing sheets made from the polariz-
ing composite films to be laminated respectively on the
front and back sides of the liquid-crystal panel must have
polarizers respectively oriented in directions inclined re-
spectively by 45 degree with respect to a lengthwise or
widthwise direction of the display screen so as to conform
to the rubbing directions.
[0011] Therefore, in a polarizing sheet for use in pro-
ducing a liquid-crystal element of a TN-type liquid-crystal
panel, it is required that the optical film is punched-out
or cut into a rectangular-shaped sheet having a long side
or a short side determined in accordance with the size
of the TN liquid-crystal panel, from the optical film, the
optical film comprising a polarizing composite film which
includes a polarizer subjected to an orientation treatment
by stretching in the lengthwise or widthwise direction, a
protective film laminated on the polarizer, and an adhe-
sive layer formed on the side of the polarizer which is to
be attached to the liquid-crystal panel, and inclined by
45 degrees with respect to the orientation direction of the
polarizer produced by stretching in the lengthwise or
widthwise direction. This is described in Japanese Laid-
Open Patent Publication JP 2003-161935A (Patent Doc-
ument 1) or Japanese Patent 3616866B (Patent Docu-
ment 2), for example. Needless to say, the width of the
sheet to be processed into the rectangular shape, that
is, the short side of the sheet, is smaller than the width
of the continuous web.
[0012] The punching or cutting the optical film sheet
into the rectangular-shaped sheet from the continuous
web of an optical film may be collectively referred as "in-
dividualized sheets" or "a method and system for manu-
facturing individualized sheets" for liquid-crystal display
elements. The optical film sheet thus punched-out or cut
is produced by punching or cutting not only the surface
protection film contained in the optical film but also the
carrier film protecting the exposed surface of the adhe-
sive layer in the polarizing composite film together. The
integrally punched-out or cut carrier film sheet may be
referred as "separator", rather than "carrier film sheet".
Thus, the manufacturing process of the liquid-crystal dis-
play elements includes the first step of peeling the sep-
arator from each of optical film sheet to have the adhesive
layer of the polarizing sheet exposed. Subsequently, the
optical film sheet each having the adhesive layer ex-
posed are conveyed one-by-one by for example under a
vacuum suction irrespective of whether the surface pro-
tective film sheets are laminated or not, and laminated
to respective ones of a plurality of liquid-crystal panels.
According to the abovementioned manufacturing proc-
ess of the liquid-crystal display elements, it has been
required that the integrally punched-out or cut sheet from
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the continuous web of the optical film is in the form of an
individualized sheet having four trimmed sides and a cer-
tain level of stiffness of less deflection or bend and which
can be conveyed and laminated easily. In an initial period
in the history of the manufacturing process of the liquid-
crystal display elements, this optical film sheet or the po-
larizing sheet contained in the optical film sheet has gen-
erally been called as "polarizing plate" which is still used
as a common name.
[0013] In the manufacturing process of TN-type liquid-
crystal display elements, an optical film fed out from a
roll of the optical film laminate is integrally and sequen-
tially punched-out or cut in a direction transverse to the
feed direction, to form a plurality of optical film sheets. A
plurality of the polarizing sheets simultaneously formed
is to be comprised in respective ones of the optical film
sheet. However, in this case, it is impossible to obtain a
finished crystal display element simply by sequentially
laminating the sheets formed by a process subsequent
to the punching or cutting process to respective ones of
a plurality of liquid-crystal panels. This is because the
sheets each formed with a long or short side extending
in a direction 45 degrees with respect to the orientation
direction of a polarizer produced by stretching in a length-
wise or widthwise direction (i.e., with respect to the feed
direction of the optical film prior to the punching or cutting
process) cannot be laminated sequentially to respective
ones of the liquid-crystal panels with the same posture.
In an effort to providing a finished liquid-crystal display
element by transporting a polarizing sheet to a position
for lamination with a liquid-crystal panel, and then lami-
nating the polarizing sheet to the liquid-crystal panel, an
optical film having a width greater than a long side of a
liquid-crystal panel is fed out in a lengthwise direction,
and punched-out at an angled direction of 45 degrees
with respect to the lengthwise direction for each of the
optical film, using for example a die, into a plurality of
individual sheets, and appropriately fed to the laminating
process of the liquid-crystal panel as seen in the Patent
Document 1 or 2. Alternatively, an optical film having a
substantial longitudinal length may be provided by pre-
paring a continuous web of optical film having a substan-
tially large width and punching or cutting the web at an
angle of 45 degrees with respect to the longitudinal di-
rection to provide a film sheet which can be used as an
optical film having a substantial length, or may be pro-
vided by connecting together a plurality of such obliquely
cut sheets of the optical film, as seen in the Patent Doc-
ument 3, and the optical film as produced in such process
of forming sheets from an optical film having the width of
the liquid-crystal panel is then continuously fed and cut
in the widthwise direction with respect to its feeding di-
rection to provide a plurality of sheet strips each having
a required length and each including a plurality of polar-
izing sheet, the plurality of polarizing sheets in the sheet
strip being then laminated to respective ones of a plurality
of liquid-crystal panels sequentially conveyed to provide
completed liquid-crystal display elements. At any rate,

the above techniques are not beyond the system for man-
ufacturing individualized sheets.
[0014] Patent Document 3 is a Japanese Patent Pub-
lication No. 62-14810B which has been published before
the VA-type liquid-crystal and the IPS-type liquid-crystal
are brought into practical use and discloses an apparatus
to produce a liquid-crystal panel by sequentially laminat-
ing a plurality of sheets formed into a required length onto
respective ones of a plurality of liquid-crystal panels while
continuously feeding an optical film containing a polariz-
ing composite film,. The Patent Document 3 discloses a
technique of continuously feeding an optical film which
comprises a polarizing composite film (in the Patent Doc-
ument 3, termed as "elongated polarizing plate") and a
separator for protecting an adhesive layer on the polar-
izing composite film, "cutting only the polarizing plate 4
and the adhesive layer 5 while leaving the separator 6
uncut (hereinafter referred to as "half-cut")", removing
defective polarizing sheets formed by the half-cut proc-
ess in the course of the feeding, and sequentially lami-
nating the peeled sheets to respective ones of the plu-
rality of liquid-crystal panels (in the Patent Document 3,
termed as "liquid-crystal cells") for constituting small-size
display screens of an electronic calculators or the like,
while peeling the separator from the polarizing sheets
which have been retained on the separator, to finish
"products each having the polarizing composite film and
the liquid-crystal cell laminated together". The apparatus
is a labeler unit which produces an LCD using a TN-type
liquid-crystal. Thus, the optical film to be used must be
an elongated sheet produced from an optical film having
substantially large width by cutting it in a direction 45
degrees oblique to the longitudinal direction of the optical
film with a width corresponding to the liquid-crystal panel,
or a film-like elongated optical film sheet formed by con-
necting a plurality of optical film sheets. Therefore, this
apparatus is based on the use of an elongated sheet
which is cut in a direction 45 degrees oblique to the
stretching direction of the polarizing composite film with
a width corresponding to the width of the liquid-crystal
panel, so that it cannot be applied directly to a manufac-
turing apparatus adapted to perform steps of continuous-
ly forming a plurality of polarizing sheets from an optical
film having a laminated structure and laminating respec-
tive sheets to respective ones of the liquid-crystal panel
using VA-type liquid-crystal and the IPS-type liquid-crys-
tal to make a liquid-crystal display element.
[0015] With respect to automatization of manufactur-
ing process of liquid-crystal display elements using indi-
vidualized sheets will generally be described below. A
plurality of inspected rectangular individualized sheets
are formed from a continuous web of an optical film con-
taining a polarizing composite film in an optical film man-
ufacturing line and preliminarily subjected to an inspec-
tion for the presence or absence of any defect. The
formed individualized sheets inspected for the presence
of defects are carried into a liquid-crystal display element
manufacturing line in a batch comprising a plurality of
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such sheets. Generally, the carried-in individualized
sheets are manually brought into an individualized-sheet
magazine to be stored therein. Each of the stored indi-
vidualized sheets has at least a polarizing composite film
sheet having an adhesive layer thereon, and a separator
laminated thereto to protect the exposed surface of the
adhesive layer. The magazine having the individualized
sheets stored therein is introduced into the liquid-crystal
display element manufacturing line. As the liquid-crystal
panel magazine is introduced into the manufacturing line
with a plurality of liquid-crystal panels stored therein, a
plurality of liquid-crystal panels are taken out one-by-one
from the liquid-crystal panel magazine and conveyed
through a cleaning/polishing process. In synchronization
with the conveyance of the liquid-crystal panels, the in-
dividualized sheets are taken out one-by-one from the
individualized-sheet magazine by means of a suction-
type conveyor unit. The separator is peeled off each of
the taken-out individualized sheets to have the adhesive
layer of the sheet exposed. It will thus be understood
that, in producing a liquid-crystal display element using
such individualized sheet in this manner, the separator
must be removed from respective ones of the individu-
alized sheets. Then, the individualized sheet having the
adhesive layer in exposed state is carried under suction
to the laminating position for lamination with the liquid-
crystal panel. Each of the conveyed individualized sheets
is laminated to one side of the liquid-crystal panel to se-
quentially produce the liquid-crystal display elements.
This method is disclosed, for example, in Japanese Laid-
Open Patent Publication No. 2002-23151A (Patent Doc-
ument 4). Flexible individualized sheets tend to be bowed
or warped by being bent or distorted at its edge portions,
and such tendencies have caused a serious technical
impediment to accuracy and speed in registration and
lamination with liquid-crystal panels. Thus, it will be un-
derstood that the individualized sheet is required to have
a certain level of thickness and stiffness to facilitate trans-
port under suction and lamination to the liquid-crystal
panel. For example, the disclosures in the Japanese
Laid-Open Patent Publication No. 2004-144913A (Pat-
ent Document 5), Japanese Laid-Open Patent Publica-
tion No. 2005-298208A (Patent Document 6) or Japa-
nese Laid-Open Patent Publication No. 2006-58411A
(Patent Document 7) can be considered as measures
addressing such technical problems.
[0016] On the other hand, the VA-type and IPS-type
liquid-crystal panels are not designed to to have a twisted
structure of liquid-crystal molecules. Thus, in producing
liquid-crystal display elements using these types of liquid-
crystal panels, it is no longer required to have the polar-
ization axis of the polarizing sheet oriented 45 degrees
with respect to the direction of the long or short side of
the liquid-crystal display element in order to obtain an
increased viewing angle characteristics inherent to the
orientation of the liquid-crystal, as in the case of using
the TN-type liquid-crystal panel. In the case of liquid-crys-
tal display elements using these types of liquid-crystal

panels, the liquid-crystal display element is formed by
applying the polarizing sheets to the opposite sides of
the liquid-crystal display panel oriented with their polar-
ization axes crossed at 90 degrees each other. In the
case of the VA-type and IPS-type liquid-crystal panels,
with respect to the viewing angle characteristics, maxi-
mum contrast can be obtained along the direction of the
polarizing axis of the polarizing sheet, so that it is pref-
erable that the sheets have optical axes oriented in par-
allel with the longitudinal or transverse direction of the
liquid-crystal panel from the technical view point of sym-
metry of the viewing angle characteristics and visibility.
Thus, it will be understood that these sheets to be applied
to the liquid-crystal panel have a feature that the optical
film including a polarizing composite film which has been
subjected to longitudinal or transverse stretching can be
continuously fed out from a roll and cut along transverse
lines with respect to the feed direction of the optical film
to sequentially produce rectangular sheets including the
polarizing sheets having same width as the optical film
width.
[0017] It should further be pointed out that, from the
view point of improving the viewing angle characteristics,
there is a trend that, for liquid-crystal used in a display
element for widescreen televisions, the VA-type or the
IPS-type liquid-crystal are more widely adopted than the
TN-type. As described, the conventional display element
using the TN-type liquid-crystal had to be manufactured
using the individualized sheets. Due to limitations in both
product accuracy and manufacturing speed, it has been
difficult to enhance the manufacturing efficiency in this
method anymore. In view of such trend in environments
of technical developments, there has been made a pro-
posal such as the one described in Japanese Laid-Open
Patent Publication No. 2004-361741A (Patent Document
8) which is a technique for enhancing manufacturing ef-
ficiency based on use of the VA-type or IPS-type liquid-
crystal panels and comprises steps of continuously feed-
ing an optical film, cutting the optical film in conformity to
the size of a liquid-crystal panel and sequentially lami-
nating a plurality of cut rectangular sheets comprising
the polarizing sheets which have been produced by the
cutting step to respective ones of a plurality of the liquid-
crystal panels.
[0018] The subjects and the concepts of the present
invention are close to and inseparably linked with man-
ufacture of a liquid-crystal display element based on a
liquid-crystal such as the VA-type and IPS-type liquid-
crystals which are different in principle from the TN-type
liquid-crystal, as described later.
[0019] However, the mainstream of manufacture of liq-
uid-crystal display elements is still based on the manu-
facturing technology utilizing individualized sheets, due
to the following technical problems. In manufacturing liq-
uid-crystal display elements, a critical technical chal-
lenge is to detect any defect which may otherwise be
retained in the display elements to be formed, and to
prevent any defective product from being produced. This
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makes it possible to significantly improve manufacturing
yield. Most of the product defects primarily arise from
defects in the polarizing composite film contained in the
optical film. However, it is not actually a practical way to
provide an optical film after completely removing all de-
fects contained in individual films before they are lami-
nated together to form the optical film. The reason is that,
an observation on all of the polarizer and the protective
film laminated on the polarizer to provide a polarizing
composite film having no adhesive layer formed thereon,
and an adhesive layer formed on the polarizing compos-
ite film has revealed that there are various modes of de-
fects, including defects inherent in the PVA film of the
polarizer itself, defects arose in connection with the lam-
ination of the protective film to the polarizer or defects
generated in the adhesive layer of the formed polarizing
composite film, distributed in 20 to 200 positions over a
unit length of the polarizing composite film of 1000 m, so
that, under existing circumstances, it is extremely difficult
to produce a defect-free optical film. Nonetheless, in view
of maintaining quality of a liquid-crystal display element
itself, it is not permitted to use an optical film sheet having
visible flaws or defects as a sheet for television even if
such a flaw or defect is small. Given that the long side
dimension of a polarizing sheet formed from the polariz-
ing composite film is about 1 m, if a defective region can-
not be preliminarily removed, 20 to 200 defective liquid-
crystal display elements out of 1,000 products will be
produced according to a simple calculation.
[0020] Thus, under the existing circumstances, normal
regions are defined as regions divided in rectangular
shape having no defect and defect-free sheet product
(hereinafter referred as "normal polarizing sheets") are
punched-out or cut from the polarizing composite film,
appropriately avoiding defective regions also divided in
rectangular shape having defects therein. The defective
regions are also punched-out or cut from the polarizing
composite film, as defective polarizing sheet product
(hereinafter referred as "defective polarizing sheets"),
and only the rectangular shaped defective polarizing
sheets are selectively removed in the later process.
[0021] The applicant of this application has proposed
a preliminary inspection apparatus for a polarizing com-
posite film, as disclosed, for example, in Japanese Patent
No. 3974400B (Patent Document 9), Japanese Laid-
Open Patent Publications 2005-62165A (Patent Docu-
ment 10) and 2007-64989A (Patent Document 11).
These proposals relate to apparatus based on the use
of individualized sheets, and primarily include the follow-
ing two steps. The first step comprises inspecting defects
contained in the polarizing composite film being contin-
uously fed out to determine positions or coordinates of
the detected defects through image processing, encod-
ing the information obtained by the image processing,
and then directly printing the encoded information on a
marginal or edge portion of the polarizing composite film
which will be left in the web after punching or cutting the
polarizing composite film during the production of the in-

dividualized sheets, and winding the resulting polarizing
composite film to form a roll. The second step comprises
reading the encoded information printed on the polarizing
composite film unrolled from the roll, and providing marks
at the positions of the defects based on the results of
determination on the presence of defects, followed by
subsequent steps of punching or cutting for producing
individualized sheets from the polarizing composite film,
and based on the marks provided beforehand, sorting
the individualized sheets produced by punching or cutting
into normal products and defective product. The above
steps have been technical means essential to improving
yield in the manufacture of such individualized sheets.
[0022] Just for reference, in the Patent Document 9 or
11, the polarizing composite film is termed as "sheet-
shaped member", and "for example, a polarizing com-
posite film, a phase difference film, a plastic sheet for
organic electroluminescent (EL) elements, a plastic
sheet for liquid-crystal cells, and a plastic sheet for solar
battery boards" are described. In an example illustrated
in FIGS. 1 (a) and 1 (b) of the Patent Document 9 or 11,
the sheet-shaped member includes a polarizing compos-
ite film which has a polarizer and two protective films
laminated to respective ones of opposite surfaces of the
polarizer, and a sheet to be punched-out or cut is termed
as "product". In the Patent Document 10, a polarizing
composite film is termed as "polarizing plate stock", and
a punched-out or cut piece is termed as "sheet-shaped
product".
[0023] More specifically, the Patent Documents 9 to
11 first describes the following points. A preliminary in-
spection device is used to detect positions or coordinates
of defects present in the "sheet-shaped member" or the
"polarizing plate stock". Then the detected information is
encoded. The encoded information is printed by a record-
ing device to print onto the "sheet-shaped member" or
"polarizing plate stock". The encoded information is print-
ed in such a manner as to be readable by a reading device
when a "product" or a "sheet-shaped product" is
punched-out or cut from the "sheet-shaped member" or
"polarizing plate stock". A roll having the encoded infor-
mation printed on the "sheet-shaped member" or "polar-
izing plate stock" is formed. The first manufacturing proc-
ess is as described above. In addition to the first manu-
facturing process, the Patent Documents 9 to 11 also
disclose a second manufacturing process of the "sheet-
shaped member" or "polarizing plate stock" using a
wound roll. The second manufacturing process compris-
es the steps of making a mark directly to a position or
coordinate of a defect of the "sheet-shaped member" or
"polarizing plate stock", based on encoded information
on the "sheet-shaped member" or "polarizing plate stock"
and read by the reading device; punching or cutting the
"sheet-shaped member" or "polarizing plate stock" being
unrolled from the wound roll; and allowing a "product" or
"sheet-shaped product" punched-out or cut from the
"sheet-shaped member" or "polarizing plate stock" un-
rolled from the wound roll to be sorted into a normal prod-
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uct and a defective product in the next process.
[0024] It should be noted that there is a significant dif-
ference in the surrounding circumstances between the
conventional liquid-crystal display element manufactur-
ing method and system where a plurality of individualized
sheets are preliminarily formed from a continuous web
of an optical film, and then carried into the manufacturing
process of the liquid-crystal display element for lamina-
tion on respective ones of a plurality of the liquid-crystal
panel, and a liquid-crystal display element manufacturing
method and system of the present invention where an
optical film including a polarizing composite film is used,
wherein while the optical film is transported so as to cor-
respond to a plurality of liquid-crystal panels being se-
quentially conveyed, only the polarizing composite film
including the adhesive layer is cut into a predetermined
size along a plurality of slit lines, leaving the carrier film
uncut, to form a plurality of liquid-crystal display element
by laminating the plurality of cut polarizing composite film
sheets on one of respective sides of the liquid-crystal
panel.
[0025] In a process of continuously manufacturing a
plurality of liquid-crystal display elements while continu-
ously forming a plurality of sheets, it is required to provide
additional technical measures for identifying defective re-
gions which have preliminarily been determined based
on the locations or coordinate positions of defects in the
polarizing composite film and for defining defective po-
larizing sheets when the optical film is continuously un-
rolled from a roll of the optical film laminate which includes
a polarizing composite film, and then for removing the
defective polarizing sheets so that the defective polariz-
ing sheets will not be fed to the position for lamination
with the liquid-crystal panel. The process to remove the
defective polarizing sheet so as not to be fed to the po-
sition for lamination with the liquid-crystal panel may
make the feed of the optical film inevitably interrupted. If
the defective regions of the polarizing composite film are
left as they are in order to avoid interruption of the feed
of the optical film, it becomes difficult to avoid formation
of defective liquid-crystal display elements. Thus even
though a manufacturing speed can be maintained, it is
compelled to sacrifice product yield. This is one of tech-
nical problems to be solved by the present invention.
[0026] The applicant has already proposed a manu-
facturing method by the Japanese Laid-Open Patent
Publication 2007-140046A (Patent Document 12).
wherein the method comprises:peeling a carrier film (in
the Patent Document 12, termed as "releasable film")
from an optical film (in the Patent Document 12, termed
as "polarizing plate stock") fed out continuously from a
roll of an optical film laminate to expose a polarizing com-
posite film (in the Patent Document, terms as "polarizing
plate") having an adhesive layer; detecting a defect or
defects present in the polarizing composite film; punching
or cutting only normal regions of a polarizing composite
film into a rectangular shape, while leaving the defective
region or regions of the polarizing composite film un-

touched; and transporting the resulting normal polarizing
sheet (in the Patent Document 12, termed as "sheet-
shaped products") to a lamination station with the liquid-
crystal panel using another conveyance medium. It
should however be noted that this process is not the one
which makes it possible to transport the normal polarizing
sheets formed from the continuous web of the optical film
to the lamination station with the liquid-crystal panel by
means of the carrier film. It should be referred that this
technique is not beyond the individualized sheet manu-
facturing system of the liquid-crystal display element
where the plurality of cut individualized sheets are lami-
nated to another conveyance medium and transported
to the lamination station with the liquid-crystal panel.
[0027] The applicant has further disclosed by the Jap-
anese Patent Application No. 2007-266200 an invention
relating to a method and system for laminating a polar-
izing film sheet to a liquid-crystal panel, as shown in FIG.
4. This invention relates to a method and system for man-
ufacturing liquid-crystal display elements comprising the
following steps. First, the method comprises a step of
peeling a first carrier film which is provided for protecting
an adhesive layer of a polarizing composite film con-
tained in the optical film. The method further comprises
a step of preliminarily inspecting a defect or defects
present in the polarizing composite film having the ad-
hesive layer exposed by peeling the first carrier film. The
method further comprises a step of then feeding a second
carrier film and releasably laminating the second carrier
film to the exposed adhesive layer of the polarizing com-
posite film to provide again a protection for the adhesive
layer while maintaining a continuous feeding of the opti-
cal film comprising the polarizing composite film. Then,
this method comprises a step of forming a plurality of slit
lines in the continuous web of the optical film along a
direction transverse to the feed direction of the continu-
ous web at a slitting station, the slit lines being formed
to a depth reaching the inner surface of the second carrier
film to thereby define defective polarizing sheets and de-
fect-free normal polarizing sheets between respective
longitudinally adjacent two of the slit lines formed se-
quentially on the continuous web along the feed direction,
while the defective polarizing sheet and the defect-free
normal polarizing sheet respectively corresponds to a
defective region including a defect or defects and normal
region including no defect of the polarizing composite
film segmented in a plurality of rectangular shape as de-
termined by the result of the inspection for the existence
of a defect or defects in the polarizing composite films.
This method also comprises a step of automatically re-
moving only the defective polarizing sheets from the sec-
ond carrier film and feeding only the normal polarizing
sheets left on the second carrier film to a lamination sta-
tion with the liquid-crystal panels. Finally, the method fur-
ther comprises a step of peeling the normal polarizing
sheet from the second carrier film, and laminating each
of the peeled normal polarizing sheets to one of opposite
surfaces of each of the liquid-crystal panels. This inven-

13 14 



EP 2 264 516 A1

10

5

10

15

20

25

30

35

40

45

50

55

tion contains an innovative proposal allowing for shifting
from a liquid-crystal display element manufacturing sys-
tem designed to carry a plurality of preliminarily formed
individualized sheets in the manufacturing process of the
liquid-crystal display element, to a serial-type liquid-crys-
tal display element manufacturing system designed to
continuously form a plurality of polarizing film sheets in
the manufacturing process of liquid-crystal display ele-
ment, and directly laminate respective ones of the sheets
to respective ones of a plurality of liquid-crystal panels.
[0028] The technical problem which the aforemen-
tioned invention intends to solve has been how to realize
technical measures for forming a plurality of slit lines in
the continuous web of the optical film along a direction
transverse to the feed direction of the continuous web to
a depth reaching the inner surface of the second carrier
film, to form defective polarizing sheets and normal po-
larizing sheets, between respective longitudinally adja-
cent two of the slit lines formed sequentially on the con-
tinuous web along the feed direction, while the defective
polarizing sheets and the normal polarizing sheets re-
spectively correspond to the preliminarily defined defec-
tive regions including defects and normal regions includ-
ing no defect in the polarizing composite film as deter-
mined by the result of the inspection for the existence of
defects in the polarizing composite film, and keeping only
the defective polarizing sheets from being conveyed to
the lamination station with the liquid-crystal panel. As a
result, the technical challenge was solved by providing
steps of, for the inspection for defining the defective and
normal regions, separating the continuous web of the
optical film from the carrier film and/or the surface-pro-
tection film, and after the inspection, laminating a substi-
tute carrier film and/or a substitute surface-protection film
again on the continuous web of the optical film, and in-
cluding these steps to a series of the manufacturing proc-
ess of the liquid-crystal display element. These steps are
essential to protect the surface of the polarizing compos-
ite film devoid of the adhesive layer and the exposed
surface of the adhesive layer of the polarizing composite
film during the manufacturing process of the liquid-crystal
display elements. However, these steps cause not only
substantial complexity in the entire system for laminating
the normal polarizing sheets to corresponding ones of
the liquid-crystal panels but also an increase in the
number of steps and difficulty in control for each step,
and as a matter of course, cause corresponding reduc-
tion in the manufacturing speed.
[0029] The present invention has been made based
on the above related inventions and through intensive
researches and considerations for significantly enhanc-
ing product accuracy and manufacturing speed, and
drastically improving production yield, in the manufacture
of liquid-crystal display elements.
[0030]

Patent Document 1:Japanese Laid-Open Patent
Publication 2003-161935A

Patent Document 2:Japanese Patent No. 3616866B
Patent Document 3:Japanese Patent Publication
62-14810B
Patent Document 4:Japanese Laid-Open Patent
Publication 2002-23151A
Patent Document 5:Japanese Laid-Open Patent
Publication 2004-144913A
Patent Document 6:Japanese Laid-Open Patent
Publication 2005-298208A
Patent Document 7:Japanese Laid-Open Patent
Publication 2006-58411A
Patent Document 8:Japanese Laid-Open Patent
Publication 2004-361741A
Patent Document 9:Japanese Laid-Open Patent
Publication 3974400B
Patent Document 10:Japanese Laid-Open Patent
Publication 2005-62165A
Patent Document 11:apanese Laid-Open Patent
Publication 2007-64989A
Patent Document 12:Japanese Laid-Open Patent
Publication 2007-140046A

DISCLOSURE OF THE INVENTION

[PROBLEM TO BE SOLVED BY THE INVENTION]

[0031] As described above, the polarization axes of
the polarizing composite films laminated to respective
ones of front and rear surfaces of the liquid-crystal panel
are oriented in substantially parallel with respect to the
direction of the sides of the liquid-crystal panel which
extend in directions crossed by 90 degrees from each
other, so that, in using the VA-type and IPS-type liquid-
crystal panels, there is no technical constraint which has
been experienced in using TN-type liquid-crystal panels
that two polarizing film sheets shall necessarily be lam-
inated to respective ones of front and rear surfaces of
the liquid-crystal panel in such a manner that the polar-
ization axis of each of the polarizing film sheets is oriented
45 degrees oblique with respect to the direction of the
long or short side of the liquid-crystal display element, in
order to obtain an increased viewing angle characteris-
tics. Therefore, with such VA-type and IPS-type liquid-
crystal panels, it becomes possible to realize a continu-
ous manufacturing of the liquid-crystal display elements
wherein a web of an optical film containing a polarizing
composite film is continuously supplied and cut in the
direction transverse to the feed direction of the optical
film to form individualized polarizing sheets, and such
polarizing sheets are sequentially laminated to respec-
tive ones of a plurality of liquid-crystal panels. In addition,
if it becomes possible to define, while the optical film con-
taining the polarizing composite film is being continuously
fed, defective polarizing sheets including one or more
defects detected by a preliminary inspection of the po-
larizing composite film contained in the optical film as
well as normal polarizing sheets including no defect, and
to advance only the normal polarizing sheets to the lam-
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ination station for lamination with respective ones of a
plurality of sequentially supplied liquid-crystal panels to
make liquid-crystal display elements, without interrupting
the feed of the optical film, there will be remarkable im-
provements in accomplishing enhanced product accura-
cy and increased manufacturing speed as well as signif-
icantly improved production yield in the manufacture of
liquid-crystal display elements.
[0032] The present invention is directed, as described
later, to a continuous manufacture of liquid-crystal dis-
play elements wherein a continuous web of an optical
film is provided, the optical film having a width corre-
sponding to the width of the liquid crystal panel having
predefined dimensions and at least comprising a polar-
izer film having an adhesive layer thereon and a carrier
film releasably attached to the adhesive layer, the con-
tinuous web of the optical film having a plurality of defec-
tive-polarizing-sheet slitting positions and normal-polar-
izing-sheet slitting positions defined thereon in the form
of lines extending in the widthwise direction of the con-
tinuous web of the optical film, based on positions of de-
fects present in the continuous web of the optical film and
detected through a preliminary inspection of a polarizing
composite film, the defective-polarizing-sheet slitting po-
sitions being for defining regions containing one or more
defects and the normal-polarizing-sheet slitting positions
being for defining regions having no defect, the defective-
polarizing-sheet slitting positions and the normal-polar-
izing-sheet slitting positions being recorded on the web
as encoded information, wherein individualized polariz-
ing film sheets being formed from the continuous web of
the optical film to have dimensions corresponding to
those of the liquid crystal panels and applied to the liquid
crystal panels to form liquid crystal display elements,
wherein the continuous web of the optical film is contin-
uously fed to a lamination station while measuring a feed
distance of the continuous web and calculating the feed-
length measurement data based on the feed distance,
and reading the encoded information recorded on the
continuous web, wherein a plurality of slit-lines are
formed in the continuous web by slitting the continuous
web from the surface opposite to the carrier film to a
depth reaching the surface of the carrier film adjacent to
the adhesive layer, along the slitting positions, based on
the encoded information and the feed-length measure-
ment data, when the slitting position defined in the con-
tinuous web thereon comes to a slitting station, the en-
coded information being used for determining whether
the polarizing sheets being formed between an adjacent
pair of the slit-lines sequentially formed in the continuous
web is a defective polarizing sheet having defects or a
normal polarizing sheet having no defect, wherein the
polarizing sheet determined to be the normal polarizing
sheet, among the polarizing sheets being formed be-
tween an adjacent pair of the slit-lines sequentially
formed in the continuous web of the optical film is then
peeled from the carrier film, and transported to the lam-
ination station, wherein a liquid-crystal panel is transport-

ed to the lamination station in synchronization with the
transportation of the normal polarizing sheet to the lam-
ination station and the normal polarizing sheet is applied
to the liquid-crystal panel. Specifically, the technical tar-
get of the present invention is to realize an uninterruped
sequential lamination of normal polarizing sheets to liquid
crystal panels by sequentially supplying formed normal
polarizing sheets without any interruption of feed of the
continuous web of optical film by providing means where-
in a continuous web of an optical film containing a polar-
izing composite film is fed to a lamination station for lam-
ination with a liquid-crystal panel, followed by sequen-
tially forming defective polarizing sheets including one or
more defects detected through a preliminary inspection
of the polarizing composite film contained in the optical
film and normal polarizing sheets including no defect re-
spectively, from the continuous web at a slitting station,
while the continuous web is being fed, the formed defec-
tive polarizing sheet being prevented from being laminat-
ed to the liquid-crystal panel..

[MEANS FOR SOLVING THE PROBLEM]

[0033] The present invention is based on findings that
solutions of the aforementioned technical problems can
be achieved in a continuous manufacture of liquid-crystal
display elements by a process wherein a continuous web
of an optical film is provided, the optical film having a
width corresponding to the width of the liquid crystal panel
having predefined dimensions and at least comprising a
polarizer film having an adhesive layer thereon and a
carrier film releasably attached to the adhesive layer, the
continuous web of the optical film having a plurality of
defective-polarizing-sheet slitting positions and normal-
polarizing-sheet slitting positions defined thereon in the
form of lines extending in the widthwise direction of the
continuous web of the optical film, based on positions of
one or more defects present in the continuous web of the
optical film and detected through a preliminary inspection
of a polarizing composite film, the defective-polarizing-
sheet slitting positions being for defining regions contain-
ing one or more defects and the normal-polarizing-sheet
slitting positions being for defining regions having no de-
fect, the defective-polarizing-sheet slitting positions and
the normal-polarizing-sheet slitting positions being re-
corded on the web as encoded information, wherein in-
dividualized polarizing film sheets are formed from the
continuous web of the optical film to have dimensions
corresponding to those of the liquid crystal panels and
applied to the liquid crystal panels to form liquid crystal
display elements, wherein the continuous web of the op-
tical film is continuously fed to a lamination station while
measuring a feed distance of the continuous web and
calculating the feed-length measurement data based on
the feed distance, and reading the encoded information
recorded on the continuous web, wherein a plurality of
slit-lines are formed in the continuous web by slitting the
continuous web from the surface opposite to the carrier
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film to a depth reaching the surface of the carrier film
adjacent to the adhesive layer, along the slitting posi-
tions, based on the encoded information and the feed-
length measurement data, when the slitting position de-
fined in the continuous web thereon comes to a slitting
station, the encoded information being used for deter-
mining whether the polarizing sheets being formed be-
tween an adjacent pair of the slit-lines sequentially
formed in the continuous web, is a defective polarizing
sheet having defects or a normal polarizing sheet having
no defect, wherein the polarizing sheet determined to be
the normal polarizing sheet, among the polarizing sheets
formed between an adjacent pair of the slit-lines sequen-
tially formed in the continuous web of the optical film, is
then peeled from the carrier film, and transported to the
lamination station, wherein a liquid-crystal panel is trans-
ported to the lamination station in synchronization with
the transportation of the normal polarizing sheet to the
lamination station and the normal polarizing sheet is ap-
plied to the liquid-crystal panel..
[0034] The invention defined by claim 1 provides a con-
tinuous manufacturing method for liquid-crystal display
elements comprising steps of; providing a continuous
web of an optical film having a width corresponding to
the width of the liquid crystal panel having predefined
dimensions and at least comprising a polarizer film hav-
ing an adhesive layer thereon and a carrier film releasably
attached to the adhesive layer, the continuous web of
the optical film having a plurality of defective-polarizing-
sheet slitting positions and normal-polarizing-sheet slit-
ting positions defined thereon in the form of lines extend-
ing in the widthwise direction of the continuous web of
the optical film, based on positions of one or more defects
present in the continuous web of the optical film and de-
tected through a preliminary inspection of a polarizing
composite film, the defective-polarizing-sheet slitting po-
sitions being for defining regions containing one or more
defects and the normal-polarizing-sheet slitting positions
being for defining regions having no defect, the defective-
polarizing-sheet slitting positions and the normal-polar-
izing-sheet slitting positions being recorded on the web
as encoded information; forming individualized polarizing
film sheets from the continuous web of the optical film to
have dimensions corresponding to those of the liquid
crystal panels; and applying the individualized polarizing
film sheets respectively to the liquid crystal panels to form
liquid crystal display elements; wherein method further
comprises steps of; continuously feeding the continuous
web of the optical film to a lamination station; measuring
a feed distance of the continuous web; calculating the
feed-length measurement data based on the feed dis-
tance; reading the encoded information recorded on the
continuous web; forming a plurality of slit-lines in the con-
tinuous web by slitting the continuous web from the sur-
face opposite to the carrier film to a depth reaching the
surface of the carrier film adjacent to the adhesive layer,
along the slitting positions, based on the encoded infor-
mation and the feed-length measurement data, when the

slitting position defined in the continuous web thereon
comes to a slitting station; using the encoded information
for determining whether the polarizing sheets being
formed between an adjacent pair of the slit-lines sequen-
tially formed in the continuous web is a defective polar-
izing sheet having one or more defects or a normal po-
larizing sheet having no defect; peeling the polarizing
sheet determined to be the normal polarizing sheet,
among the polarizing sheets formed between an adjacent
pair of the slit-lines sequentially formed in the continuous
web of the optical film, from the carrier film; transporting
the peeled polarizing sheets to the lamination station;
sequentially transporting liquid-crystal panels to the lam-
ination station in synchronization with the transportation
of the normal polarizing sheets to the lamination station;
and applying the polarizing sheets to respective ones of
the liquid-crystal panel in a sequential manner.
[0035] The invention defined by claim 2 provides a
method including the features set forth in claim 1, further
comprising a step of preventing the polarizing sheets de-
termined to be defective polarizing sheets among the po-
larizing sheets being formed between respective pairs of
the slit lines sequentially formed in the continuous web
of the optical film, from being applied to the liquid-crystal
panel.
[0036] The invention defined by claim 3 provides a
method including the features set forth in any one of
claims 1 or 2, wherein the step of applying the normal
polarizing sheet to the liquid-crystal panel at the lamina-
tion station includes steps of; providing a pair of lamina-
tion rollers at the lamination station for movement toward
and away from each other; detecting the position of the
normal polarizing sheet transported in synchronization
with the movement of the liquid-crystal panel to the lam-
ination station; adjusting the lamination position of the
normal polarizing sheet and the liquid-crystal panel at
the lamination station; adjusting alignment between the
leading edge of the transported normal polarizing sheet
and the leading edge of the liquid-crystal panel conveyed
in synchronization with the transportation of the normal
polarizing sheet toward a nip between the pair of lami-
nation rollers located in spaced-apart relation; thereafter
moving the lamination rollers toward each other; and lam-
inating the normal polarizing sheet to the liquid-crystal
panel by the lamination rollers.
[0037] The invention defined by claim 4 provides a
method including the features set forth in any one of
claims 1 to 3, further comprising a slitting position veri-
fying step for verifying if the position of a slit-line actually
formed in the continuous web of the optical film coincides
with the position at which the slit-line is to be formed.
[0038] The invention defined by claim 5 provides a
method including the features set forth in claim 4, wherein
the slitting position verifying step is characterized in that
the position at which the slit-line is to be formed in the
continuous web of the optical film is adjusted based on
a deviation in the feed direction between the position of
the slit-line actually formed in the continuous web and
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the slitting position at which the slit-line is to be formed.
[0039] The invention defined by claim 6 provides a
method including the features set forth in claim 2, wherein
the step of preventing the polarizing sheet determined to
be a defective polarizing sheet from being applied to a
liquid-crystal panel further includes steps of; providing a
dummy-film feed path to which the defective polarizing
sheet is to be attached; providing a movable roller for
directing said continuous web toward said dummy-film
feed path; and when a defective polarizing sheet formed
in the continuous web of the optical film arrives at the
removal station, moving the continuous web by means
of the movable roller to have the defective polarizing
sheet aligned with the dummy-film feed path to thereby
peel and attach the defective polarizing sheet to the dum-
my-film feed path.
[0040] The invention defined by claim7 provides a
method including the features set forth in claim 2, wherein
the step of preventing the polarizing sheets determined
to be a defective polarizing sheet formed in the continu-
ous web of the optical film from being applied to the liquid-
crystal panel further includes steps of; providing a dum-
my-film feed path for feeding a dummy film to which the
defective polarizing sheet is to be attached; providing a
movable roller constituting a part of the a dummy-film
feed path; and when a defective polarizing sheet formed
in the continuous web of the optical film arrives at a nip
between lamination rollers which are provided in the lam-
ination station and which are in a separated position,
moving the movable roller to replace one of the lamination
rollers with the movable roller so that the movable roller
is cooperated with the other of the lamination rollers; peel-
ing the defective polarizing sheet from the continuous
web and attaching the defective polarizing sheet to the
dummy film feed path.
[0041] The invention defined by claim 8 provides a
method including the features set forth in any one of
claims 1 to 7, further comprising steps of; preliminarily
storing a plurality of liquid-crystal panels in a liquid-crystal
panel magazine; sequentially taking out the liquid-crystal
panels from the liquid-crystal magazine; and controlling
the orientation of each of the liquid-crystal panels sup-
plied to the lamination station when a normal polarizing
sheet formed on the continuous web of the optical film is
transported to the lamination station in synchronization
with the normal polarizing sheet.
[0042] The invention defined by claim 9 provides a
method including the features set forth in claim 8, wherein
the step of controlling the orientation of the liquid-crystal
panel further includes steps of; detecting the position of
the leading edge of the normal polarizing sheet extending
in a direction transverse to the feed direction of the con-
tinuous web of the optical film and the position of the
leading edge of the liquid-crystal panel extending in a
direction transverse to the feed direction of the liquid-
crystal panel; and controlling the orientation of the liquid-
crystal panel based on information relating to the position
of the leading edge of the normal polarizing sheet and

information relating to the leading edge of the liquid-crys-
tal panel.
[0043] The invention defined by claim 10 provides a
continuous manufacturing system for liquid-crystal dis-
play elements adapted to use a continuous web of an
optical film having a width corresponding to the width of
the liquid crystal panel having predefined dimensions and
at least comprising a polarizer film having an adhesive
layer thereon and a carrier film releasably attached to
the adhesive layer, the continuous web of the optical film
having a plurality of defective-polarizing-sheet slitting po-
sitions and normal-polarizing-sheet slitting positions de-
fined thereon in the form of lines extending in the width-
wise direction of the continuous web of the optical film,
based on positions of one or more defects present in the
continuous web of the optical film and detected through
a preliminary inspection of a polarizing composite film,
the defective-polarizing-sheet slitting positions being for
defining regions containing one or more defects and the
normal-polarizing-sheet slitting positions being for defin-
ing regions having no defect, the defective-polarizing-
sheet slitting positions and the normal-polarizing-sheet
slitting positions being recorded on the web as encoded
information, wherein polarizing film sheets are formed
from the continuous web of optical film laminate into a
size corresponding to the size of the liquid-crystal panel
and applied to the liquid crystal panel; the system com-
prising; a feeding unit for continuously feeding the con-
tinuous web of the optical film to a lamination station;
measuring device for measuring a feed distance of the
continuous web and calculating the feed-length meas-
urement data based on the feed distance; a reading unit
for reading the encoded information recorded on the con-
tinuous web; a slitting unit for forming a plurality of slit-
lines in the continuous web by slitting the continuous web
from the surface opposite to the carrier film to a depth
reaching the surface of the carrier film adjacent to the
adhesive layer, along the slitting positions, based on the
encoded information and the feed-length measurement
data, when the slitting position defined in the continuous
web thereon comes to a slitting station; a control unit for
determining whether the polarizing sheets being formed
between an adjacent pair of the slit-lines sequentially
formed in the continuous web is a defective polarizing
sheet having one or more defects or a normal polarizing
sheet having no defect; a peeling unit for peeling the po-
larizing sheet determined to be the normal polarizing
sheet, among the polarizing sheets formed between an
adjacent pair of the slit-lines sequentially formed in the
continuous web of the optical film, from the carrier film
and transporting the peeled polarizing sheets to the lam-
ination station; and a lamination unit for sequentially
transporting liquid-crystal panels to the lamination station
in synchronization with the transportation of the normal
polarizing sheets to the lamination station and applying
the polarizing sheets to respective ones of the liquid-crys-
tal panel in a sequential manner.
[0044] The invention defined by claim 11 provides a
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system including the features set forth in claim 10, further
comprising a defective-polarizing-sheet removal unit for
preventing the polarizing sheets determined to be defec-
tive polarizing sheets among the polarizing sheets being
formed between respective pairs of the slit lines sequen-
tially formed in the continuous web of the optical film,
from being applied to the liquid-crystal panel.
[0045] The invention defined by claim 12 provides a
system including the features set forth in any one of
claims 10 or 11, wherein the lamination unit for applying
a normal polarizing sheet to a liquid-crystal panel further
includes a pair of lamination rollers provided at the lam-
ination station for movement toward and away from each
other, and an adjustment unit for detecting the position
of the normal polarizing sheet transported in synchroni-
zation with the conveyance of the liquid-crystal panel to
the lamination station and for adjusting the position of
the normal polarizing sheet with respect to the liquid-
crystal panel at the lamination station; the adjustment
unit being adapted to perform operations of; adjusting
alignment between the leading edge of the transported
normal polarizing sheet and the leading edge of the liquid-
crystal panel conveyed in synchronization with the trans-
portation of the normal polarizing sheet toward the nip
defined between the pair of lamination rollers located in
spaced-apart relation; thereafter closing the lamination
rollers; and laminating the normal polarizing sheet to the
liquid-crystal panel by the lamination rollers.
[0046] The invention defined by claim 13 provides a
system including the features set forth in any one of
claims 10 to 12, further comprising a slitting positon ver-
ifying unit for verifying if the position of a slit-line actually
formed in the continuous web of the optical film in the
direction transverse to the feed direction coincides with
the slitting position at which the slit-line is to be formed.
[0047] The invention defined by claim 14 provides a
system including the features set forth in claim 13, where-
in the slitting positon verifying unit is adapted to adjust
the position at which the slit-line is to be formed in the
continuous web of the optical film by controlling the slitting
unit based on a deviation in the feed direction between
the position of the slit-line actually formed in the contin-
uous web, and the slitting position at which the slit-line
is to be formed in the direction transverse to the feed
direction of the continuous web of the optical film.
[0048] The invention defined by claim 15 provides a
system including the features set forth in claim 11, where-
in the defective-polarizing-sheet removal unit comprises
a dummy-film drive mechanism having a dummy-film
feed path to which the defective polarizing sheets formed
in the continuous web of the optical film are to be attached
and a shifting mechanism for shifting the continuous web
of the optical film toward the dummy-film feed path, the
shifting mechanism being moved when a defective po-
larizing sheet arrives at the removal station to have the
continuous web shifted into contact with the dummy-film
feed path so as to peel the defective polarizing sheet
from the continuous web and attach the defective polar-

izing sheet to the dummy-film feed path.
[0049] The invention defined by claim 16 provides a
system including the features set forth in claim 11, where-
in the defective-polarizing-sheet removal unit comprises
a dummy-film drive mechanism having a dummy film feed
path for attaching a defective polarizing sheet thereto
and a movable roller constituting a part of a dummy-film
feed path, said movable roller being moved, when a de-
fective polarizing sheet arrives at a nip of the lamination
rollers provided in said lamination station and spaced
apart from each other, to replace one of the lamination
rollers with the movable roller so that the movable roller
is cooperated with the other of the lamination rollers, to
peel a defective polarizing sheet from the continuous
web, and attach the defective polarizing sheet to the dum-
my-film feed path.
[0050] The invention defined by claim 17 provides a
system including the features set forth in any one of
claims 10 to 16, further comprising a liquid-crystal panel
transportation unit comprising; a storing magazine for
preliminarily storing a plurality of liquid-crystal panels; a
take-out unit for sequentially taking out the liquid-crystal
panels from the storing magazine; and a liquid-crystal
orientation controlling unit for controlling the orientation
of a liquid-crystal panel conveyed to the lamination sta-
tion in synchronization with a normal polarizing sheet
formed in the continuous web of the optical film at the
time of being transported sequentially to the lamination
station.
[0051] The invention defined by claim 18 provides a
system including the features set forth in claim 17 wherein
the liquid-crystal orientation controlling unit further com-
prising; a sheet leading edge detecting unit for detecting
position of the leading edge of the normal polarizing
sheet, the leading edge extending in a direction trans-
verse to the feed direction of the continuous web of the
optical film; a liquid-crystal panel leading edge detecting
unit for detecting position of the leading edge of the liquid-
crystal panel, the leading edge extending in a direction
transverse to the feed direction of the liquid-crystal panel;
and an orientation controlling unit for controlling orienta-
tion of the liquid-crystal panel, in accordance with infor-
mation relating to the position of the leading edge of the
normal polarizing sheets and the leading edge of the liq-
uid-crystal panel provided by the sheet leading edge de-
tecting unit and the liquid-crystal panel leading edge de-
tecting unit.

[BEST MODE FOR CARRYING OUT THE INVENTION]

[0052] The present invention will now be described
with reference to specific embodiments illustrated in the
accompanying drawings.

23 24 



EP 2 264 516 A1

15

5

10

15

20

25

30

35

40

45

50

55

I. A CONTINUOUS MANUFACTURING SYSTEM AND 
METHOD FOR LIQUID-CRYSTAL DISPLAY ELE-
MENTS

(General Description of a Continuous Manufacturing 
System for Liquid-crystal Display Elements)

[0053] FIG. 5 is a schematic diagram showing a con-
tinuous manufacturing system for liquid-crystal display
elements 1, which comprises an optical-film feed appa-
ratus 100 having a roll of an optical film laminate for man-
ufacturing liquid-crystal display elements according to
the present invention, and a liquid-crystal-panel convey-
ance apparatus 300 for conveying liquid-crystal panels
to be laminated with normal polarizing sheets formed
from a continuous web of the optical film fed from the roll.
The continuous manufacturing system 1 comprises at
least a slitting station A for forming a plurality of polarizing
sheets from the continuous web of the optical film, a re-
moval station C for removing defective polarizing sheets
and a lamination station B for laminating normal polariz-
ing sheets to liquid-crystal panels, and the lamination sta-
tion B and the removal station C may be positioned re-
dundantly as described later. FIG. 6 is a flowchart show-
ing a manufacturing process or process steps in the con-
tinuous manufacturing system for liquid-crystal display
elements 1 illustrated in FIG. 5.
[0054]  The optical-film feed apparatus 100 comprises
a support rack 110 for rotatably mounting a roll of optical
film laminate 10 according to one embodiment of the
present invention, a reading unit 120 for reading encoded
information, a film feed unit 130 including a feed roller, a
speed adjustment unit 140 including a dancer roller for
providing a constant speed film feeding, a slitting unit 150
provided at a slitting station A for forming a plurality of
slits in the continuous web of the optical film in a direction
transverse to the feed direction of the continuous web
from the surface opposite to the carrier film to a depth
reaching the adhesive layer surface of the carrier film to
form slit lines, a slit-position check unit 160 provided also
at the slitting station A for checking the formed slit lines,
a film feed unit 170 including a feed roller, a speed ad-
justment unit 180 including a dancer roller for providing
a constant speed film feeding, a defective-polarizing-
sheet removal unit 190 provided at a removal station C
for removing a slit defective polarizing sheet from the
carrier film, a lamination unit 200 provided at a lamination
station B including a pair of lamination rollers for applying
a normal polarizing sheet which has been slit and peeled
from the carrier film to a liquid-crystal panel, a carrier-
film take-up mechanism 210 for taking up the carrier film,
an edge detection unit 220 for detecting a leading edge
of the normal polarizing sheet provided also at the lam-
ination station B and an advance direction detection unit
230 for detecting an advance direction of the normal po-
larizing sheets having slit lines to be comprised in the
continuous web of the optical film.

(Provisions of the Roll of the Optical Film Laminate 10)

[0055] It is preferable that the roll of the optical film
laminate 10 according to this embodiment installed in the
optical-film feed apparatus 100 has a width approximate-
ly equal to a length of a long or short side of a liquid-
crystal panel to which it is applied. It is preferable that a
transparent protective film is used for the protective film
laminated on one or each of the opposite surfaces of the
polarizer as shown in the schematic diagram of FIG. 1.
The roll of the optical film laminate 10 comprises a roll of
an optical film laminate comprising a continuous web of
an optical film comprised of a polarizing composite film
11 including a polarizer having an adhesive layer 12 pro-
vided on the surface of the polarizer which has a trans-
parent protective film laminated thereon and which is to
be attached to a liquid-crystal panel, a surface-protection
film 13 having an adhesive surface which is releasably
laminated on the surface of the polarizing composite film
11 opposite to the surface having the adhesive layer 12,
and a carrier film 14 releasably laminated on the adhesive
layer 12 of the polarizing composite film 11. The carrier
film 14 is a releasable film adapted to protect the adhesive
layer 12 of the polarizing composite film 11 during the
manufacturing process of liquid-crystal display elements
and to be removed by being taken up when the polarizing
sheet formed in the continuous web of optical film is
peeled prior to or during lamination process for attaching
the polarizing sheet to the liquid-crystal panel. In this em-
bodiment, the term "carrier film" is used since the film
has a function of carrying the normal polarizing sheets
in the polarizing composite film 11 to the lamination sta-
tion B.
[0056] The roll of the optical film laminate 10 is formed
as follows. Details of the method for manufacturing the
roll of the optical film laminate 10 will be described later.
During the manufacturing process of the roll of the optical
film laminate 10, defects existing in the polarizing com-
posite film 11 of the optical film being continuously fed
are first detected using an inspection unit. Then, based
on the detected locations or coordinate positions of the
defects in the polarizing composite film 11, defective re-
gions and defect-free, normal regions are preliminarily
defined in the polarizing composite film 11 as shown in
FIG. 3. Then, information including slit-position informa-
tion and optional identification information for identifying
the defective regions and the normal regions is recorded
on the optical film being continuously fed. The slit-posi-
tion information is indicating the positions at which re-
spective ones of the slit lines are to be formed in the
continuous web of the optical film, and the slit lines are
formed in pairs by slitting unit 150 at the slitting station
A based on the defective and normal regions of the po-
larizing composite film 11, during the manufacturing proc-
ess of the liquid-crystal display element, in a manner as
to slit sequentially the continuous web of optical film being
fed in a direction transverse to the feed direction of the
continuous web to a depth reaching the adhesive layer
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surface of the carrier film. The information including the
slit-position information and the optional identification in-
formation to be recorded on the continuous web of the
optical film is encoded information created together with
or in association with additional information, such as in-
formation relating to the manufacturing lot and the length
of the web in the roll. Preferably, the encoded information
is recorded on the carrier film 14 in the optical film to be
continuously fed. It is to be understood that the encoded
information may be recorded on the carrier film 14 in any
of variety of modes, such as a mode in which encoded
information including all necessary information is record-
ed on a single storage location, or a mode in which a
plurality of encoded information each including different
information are recorded on a plurality of storage loca-
tions at given intervals (e.g., at intervals of 1 m or 100
m). The encoded information may be recorded on the
surface-protection film 13, instead of the carrier film 14.
In either case, the encoded information is configured to
be readable by the reading unit 120 of the continuous
manufacturing system 1.
[0057] The slitting unit 150 provided at the slitting sta-
tion A in the continuous manufacturing system 1 having
the roll of the optical film laminate 10 mounted thereon
is operated, during the manufacturing process of the liq-
uid-crystal display element, by having the feed-length
measurement data on an optical-film fed-out distance
calculated when the optical film is unrolled from the roll
of the optical film laminate 10 related with the slit-position
information included in the encoded information and read
by the reading unit 120 of the continuous manufacturing
system 1. The region of the polarizing composite film
defined by respective longitudunally adjacent two slit
lines may include a defect-free normal region having a
given length determined by the length of a side of a liquid-
crystal panel to be laminated with the polarizing compos-
ite film, and a defective region having a length generally
less than the given length. During the manufacturing
process of the liquid-crystal display element, the defec-
tive region of the polarizing composite film 11 which is
cut along pairs of slit lines by means of the slitting unit
150 is defined as a defective polarizing sheet Xβ which
is to be removed from the continuous web of optical film
(specifically, the carrier film 14) by the defective-polariz-
ing-sheet removal unit 190 of the continuous manufac-
turing system 1 at the removal station C. The normal
region of the polarizing composite film 11 is cut in the
same manner and defined as a normal polarizing sheet
Xα which is to be peeled from the continuous web of the
optical film (specifically, the carrier film 14) and laminated
to one of opposite surfaces of a liquid-crystal panel by
means of the lamination unit 200 of the continuous man-
ufacturing system 1 at the lamination station B.
[0058] Referring to Figure 3, a specific formation of the
slit lines into the polarizing composite film 11 based on
the normal region and the defective region of the polar-
izing composite film is described as follows. The length
(Xα) of the normal region preliminarily defined in accord-

ance with the locations or the coordinate positions of de-
fects in the polarizing composite film 11 is determined to
a constant value in accordance with the length of one of
the sides of the liquid-crystal panel which is to be lami-
nated with the normal polarizing sheet. Similarly, with
respect to the defective region which is also preliminarily
defined, the upstream side slit line for defining the defec-
tive region is defined by the downstream side slit line
defining the normal region which is located immediately
upstream side of the defective region, as seen in the feed
direction of the web. Thus, the length (Xβ) of the defective
region is determined by the upstream side slit line and a
downstream side slit line which is formed slightly down-
stream side of the location or coordinate position of a
defect. Since the length between the upstream side slit
line of the defective region and the location or coordinate
position of defects of the polarizing composite film as
seen in the feed direction may not be fixed, the length
(Xβ) of the defective region varies accordingly. In accord-
ance with one embodiment, the length (Xβ) of the defec-
tive region is determined through an information process-
ing, when a processing is made for determining the slit-
position information which designates the position at
which the slit line is to be formed, so that it is always
different from the length (Xα) of the normal region, e.g.,
to establish the relationship Xβ < Xα, in any case. In ac-
cordance with another embodiment, it may be possible
that identification information Xγ is produced to identify
the defective region from the normal region, when the
length (Xβ) of the defective region becomes equal to the
length (Xα) of the normal region. In this case, the pro-
duced identification information Xγ is incorporated into
the encoded information together with and in association
with the slit-position information. It may be possible that
the continuous manufacturing apparatus 1 is configured
such that, during the manufacturing process of liquid-
crystal display elements, at the slitting station, the slitting
unit 150 functions to form the normal polarizing sheet Xα
and the defective polarizing sheet Xβ according to the
slit-position information read by the reading unit 120, and
the defective-polarizing-sheet removal unit 190 at the re-
moval station functions to readily discriminate and re-
move only defective polarizing sheets having lengths (Xβ)
different from the length (Xα) of the normal polarizing
sheet. In case where the encoded information includes
the identification information Xγ for identifying the defec-
tive region over the normal region, the defective-polariz-
ing-sheet removal unit 190 functions, based on the iden-
tification information, to discriminate and remove only de-
fective polarizing sheets. The specific manufacturing
process of the roll of the optical film laminate 10 used in
the continuous manufacturing system 1 will be described
later.
[0059] The roll of the optical film laminate 10 is mount-
ed on the support rack 110 of the continuous manufac-
turing system 1. Preferably, the support rack 110 is pro-
vided with an encoder (not shown) for determining the
feed length of the optical film, the feed-length measure-
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ment data obtained by the encoder is stored in a storage
device 420 of a control unit 400. Alternatively, a meas-
urement device may additionally be provided in the op-
tical-film feed apparatus 100 for calculating the feed
length of the continuous web of the optical film.
[0060] In operation of the entire system, a roll of dum-
my film is first installed on the support rack 110. A con-
tinuous web of dummy film is unrolled from the roll of
dummy film under tension by means of first and second
film feed units 130, 170 each including feed rollers. The
dummy film is advanced until its leading edge reaches a
position where, under a normal operation, the carrier film
14 from which the normal polarizing sheet Xα is peeled,
is passed through the lamination unit 200 provided at the
lamination station B and taken up by the carrier-film take
up drive mechanism 210. Then, the trailing end of the
dummy film is connected to the leading end of the optical
film unrolled from the roll of the optical film laminate 10,
and a supply of the optical film is initiated. In order to
allow the continuous web of the optical film to be main-
tained at a constant speed under tension even if the feed
of the optical film is temporarily stopped at the slitting
station A where the slit lines are formed in the polarizing
composite film by the slitting unit 150 or at the lamination
station B where the normal polarizing sheet is laminated
on a liquid-crystal panel, there are provided first and sec-
ond speed adjustment units 140, 180 each including the
aforementioned dancer rollers immediately before these
positions.
[0061] By the way, in the continuous manufacturing
system, assuming that a single roll of the optical film lam-
inate includes 1000 meters of length of the web of the
laminate for example, and the production capacity of the
continuous manufacturing system 1 amounts to the order
of 5,000 to 20,000 meters a day, a single such continuous
manufacturing system 1 will be operated by being se-
quentially connected with 5 to 20 rolls of the optical film
laminate in a day. t can be said that the continuous man-
ufacturing system for liquid-crystal display elements 1
using the roll of the optical film laminate 10 according to
this embodiment to make liquid-crystal display elements,
makes it possible to enhance product accuracy and dou-
ble the manufacturing speed compared to the conven-
tional manufacturing system using individualized sheets,
on the condition that a plurality of liquid-crystal panels W
can be sequentially fed without any problem. In this case,
the number of the rolls of the optical film laminate to be
handled will increase significantly, which gives rise to a
new technical need for automatic replacement of the roll
of the optical film laminate.

(Reading and Information Processing of Encoded Infor-
mation)

[0062] In this embodiment, slit lines are sequentially
formed on the continuous web of the optical film leaving
the carrier film 14 uncut by the slitting unit 150 at the
slitting station A, the normal polarizing sheet Xα of the

polarizing composite film 11 cut along the adjacent two
of slit lines is then peeled from the carrier film 14 imme-
diately before the lamination unit 200 at the lamination
station B, and the peeled normal polarizing sheet Xα is
laminated to a liquid-crystal panel through the exposed
adhesive layer 12 to make a liquid-crystal display ele-
ment. During this process, the carrier film 14 is taken up
by the carrier-film take up drive mechanism 210. Gener-
ally, the surface-protection film 13 is made to be a sheet
configuration which is held together with a normal polar-
izing sheet Xα of polarizing composite film 11 which is to
be laminated to a liquid-crystal panel, and the sheet of
the surface-protection film is peeled and removed after
the final step including cleaning/drying is carried out on
the liquid-crystal display element to be produced. Both
of the carrier film and the surface-protection film are man-
ufacturing-process materials required for carrying out the
process, but are removed in the final stage of the man-
ufacturing process and discarded. Thus, it is one of the
features of the roll of the optical film laminate 10 in ac-
cordance with this embodiment to use such a manufac-
turing-process material as an information storing medium
necessary for the manufacturing process. In the follow-
ings, description will solely be made with regard to an
example wherein only the carrier film is utilized as a man-
ufacturing-process material used for the information stor-
ing medium.
[0063] FIG. 7 is a schematic diagram showing a rela-
tion between the encoded information 20 to be read by
the reading unit 120 of the continuous manufacturing sys-
tem 1 and processed by an information processing de-
vice 410, and the previously described control unit 400
for controlling each of the units respectively provided in
the optical-film feed apparatus 100 (see FIG. 5) and the
liquid-crystal-panel conveyance apparatus 300 (see FIG.
5) for sequentially conveying the liquid-crystal panels.
Just for reference, the encoded information 20 recorded
in the roll of the optical film laminate 10 includes the slit-
position information indicating the positions at which re-
spective ones of the slit lines are formed in pairs in the
continuous web of the optical film, and optionally the iden-
tification information for identifying the defective region
over the normal region of the polarizing composite film.
Defects existing in the polarizing composite film 11 in-
cluded in the optical film are detected by the inspection
unit in the manufacturing process of the continuous web
of roll of the optical film laminate 10, as described later,
and based on defective and normal regions in the polar-
izing composite film determined from the locations or the
coordinate positions of the detected defects, at the slitting
station of the continuous manufacturing system 1, the
slitting unit 150 forms a plurality of slits in the continuous
web of the optical film in a direction transverse to the feed
direction of the optical film sequentially fed, from the sur-
face opposite to the carrier film to a depth reaching the
adhesive layer surface of the carrier film.
[0064] As shown in FIG. 7, the encoded information
20 is preferably recorded on the carrier film contained in
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the optical film. The recorded encoded information 20 is
read by the reading unit including a code reader or a CCD
camera, and the encoded information 20 read in this man-
ner is transmitted to the information processing device
410 included in the control unit 400 of the continuous
manufacturing system 1. As is clear from the control of
each unit and the manufacturing process flow illustrated
in FIGS. 5 and 6, and the schematic diagram of FIG. 7,
the encoded information 20 read by the reading unit 120
is transmitted to the information processing device 410,
and then the information processing device 410 functions
to process the received encoded information 20. The
control unit 400 is also operable, based on the encoded
information 20 processed by the information processing
device 410, to systematically control respective units in-
cluded in the liquid-crystal-panel W conveyance appara-
tus 300, and the optical-film feed apparatus 100, such
as the slitting unit 150 provided at the slitting station A,
the defective-polarizing-sheet removal unit 190 provided
at the removal station C and the lamination unit 200 pro-
vided at the lamination station B, in an inter-related man-
ner.
[0065] The outline of the control of the entire system
will be described below. Based on the slit-position infor-
mation included in the processed encoded information,
the control unit 400 functions to control the operation of
the film feed unit 130 including the feed rollers to feed
the optical film and then control the operation of the first
speed adjustment unit 140 to temporarily stop the feed
of the optical film. Then, the control unit 400 functions to
control the operation of the slitting unit 150 at the slitting
station A to form a plurality of slit lines in the continuous
web of the optical film in a direction transverse to the feed
direction of the continuous web of the optical film, from
the surface opposite to the carrier film to a depth reaching
to the adhesive layer surface of the carrier film.
[0066] The continuous web of the optical film having
the slit lines formed thereon is transported to the slitting
positon checkup unit 160 where the slit line positions on
the web are confirmed. Then, the defective polarizing
sheets Xβ and the normal polarizing sheets Xα formed
by the slit lines in the continuous web of the optical film
are identified or discriminated from each other based on
the difference in length, and only the defective polarizing
sheets Xβ are peeled and removed from the carrier film
14 using the defective-polarizing-sheet removal unit 190
at the removal station C inter-related with the film feed
unit 170 including feed rollers and the speed adjusting
unit 180. In the case where encoded information includes
the identification information for identifying the defective
region over the normal region, it is possible for the de-
fective-polarizing-sheet removal unit 190 to peel and re-
move only the defective polarizing sheets Xβ from the
carrier film 14 based on the identification information. The
continuous web of the optical film from which the defec-
tive polarizing sheets Xβ are removed is then transported
by the carrier-film take-up drive mechanism 210 to the
lamination station B, in synchronization with the feed of

the liquid-crystal panels being sequentially conveyed.
The carrier film 14 is taken up at a position where the
leading edge of the normal polarizing sheet Xα defined
by the slit lines in the polarizing composite film reaches
the leading edge of the conveyed liquid-crystal panel,
where the normal polarizing sheet Xα is peeled and the
lamination unit 200 including the pair of lamination rollers
at the lamination station B starts laminating operation to
attach the normal polarizing sheet Xα to a corresponding
one of the liquid-crystal panels.
[0067] The manufacturing process of liquid-crystal dis-
play elements will now be described with respect to spe-
cific operations of the respective units operated by the
control unit 400, including the laminating operation at the
lamination station B to attach the normal polarizing sheet
Xα to a corresponding one of the liquid-crystal panels.

(Removal of Defective Polarizing Sheet)

[0068] The defective-polarizing-sheet removal unit
190 is operated under the control of the control unit 400
to identify or discriminate only the defective polarizing
sheet Xβ having a length different from that of the normal
polarizing sheet Xα, or only the defective polarizing sheet
Xβ associated with the identification information as a de-
fective polarizing sheet, from the carrier film 14 on which
the normal polarizing sheets Xα and the defective polar-
izing sheets Xβ of the polarizing composite film 11 formed
by the slit lines are laminated in a releasable manner in
the continuous web of the optical film, and peel and re-
move only the defective polarizing sheet Xβ from the car-
rier film 14. FIGS. 8 (1) and 8 (2) show such defective-
polarizing-sheet removal units 190 adapted, under con-
trol of the control unit 400, to identify or discriminate only
the defective polarizing sheets Xβ.
[0069] The defective-polarizing-sheet removal unit
190 illustrated in FIG. 8 (1) comprises a dummy-film drive
mechanism 191 having a function of attaching to thereon
and peeling the defective polarizing sheet from the carrier
film 14, and a move mechanism 192 adapted to be acti-
vated when the defective polarizing sheet Xβ reaches a
position in a feed path where removal of the defective
polarizing sheet is to be initiated, wherein the move
mechanism 192 is adapted to move the feed path of the
optical film so that the feed path of the optical film is
moved toward and away from the dummy-film feed path
of the dummy-film drive mechanism 191.
[0070] The defective-polarizing-sheet removal unit
190 illustrated in FIG. 8 (2) is configured, at the lamination
station B, under control of the control unit 400, to be
moved in an inter-related manner with the lamination unit
200 including the pair of lamination rollers, and comprises
a dummy-film drive mechanism 191 having a function of
attaching to thereon and peeling the defective polarizing
sheet Xβ from the carrier film 14, and a movable roller
192 defining a dummy-film feed path of the dummy-film
drive mechanism 191. The removal unit illustrated in FIG.
8 (2) is different from the removal unit illustrated in FIG.
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8 (1) in that, in the removal unit illustrated in FIG. 8 (2),
at the lamination station B, the movable roller 192 defin-
ing the dummy-film feed path is disposed adjacent to the
pair of lamination rollers of the lamination unit 200, and
adapted to be moved in an inter-related manner with the
lamination rollers of the lamination unit 200. More spe-
cifically, when the defective polarizing sheet Xβ reaches
the end position (i.e., the removal initiation position) of
the feed path of the optical film at the lamination station
B, the pair of lamination rollers are moved apart from
each other, and the movable roller 192 defining the dum-
my-film feed path is moved to a nip between the lamina-
tion rollers located in spaced-apart relation, and moving
the movable roller 192 and one of the lamination roller in
an inter-related manner by replacing the movable roller
192 with the other of the lamination roller. In this instance,
since the carrier film 14 is taken up by the carrier-film
take up drive mechanism 210, the defective polarizing
sheet Xβ is peeled from the carrier film 14, and the peeled
defective polarizing sheet Xβ is attached to the dummy-
film feed path by means of the movable roller 192 oper-
ated in an inter-related manner with another roller of the
pair of the lamination roller and removed.

(Checkup of Slit Lines in the Continuous Web of the Op-
tical Film)

[0071] In the manufacturing process of the continuous
web of roll of the optical film laminate 10, there are pre-
liminarily defined two regions comprising the defect-free
normal region and the defective region having a defect
or defects, based on the locations or coordinate positions
of defects existing in the inspected polarizing composite
film 11, and based on such regions, the continuous web
of the optical film unrolled from the roll of the optical film
laminate has the slit-position information which is in the
form of a coded information 20, the slit-position informa-
tion indicating the positions at which respective ones of
the slit lines are to be formed in the carrier film contained
in the optical film being fed during the manufacturing
process of liquid-crystal display elements. The slit-posi-
tion information is read by the reading unit 120 in the
continuous manufacturing system 1 during the manufac-
turing process of liquid-crystal display elements. Then at
the slitting station A, the slitting unit 150 functions, based
on the read slit-position information, to form the slit lines
sequentially in the continuous web of the optical film in
the direction transverse to the feed direction. If the se-
quential slit lines are not accurately formed, it will become
meaningless to control the operation of the slitting unit
150 in association with the feed-length measurement da-
ta obtained from the optical film fed-out distance meas-
ured during transportation of the optical film from the roll
of the optical film laminate 10.
[0072] FIG. 9 is a schematic diagram showing the op-
eration of the slitting positon checkup unit 160 including
the manner of inspection for determining a difference be-
tween the position of a slit line actually formed in the

continuous web of optical film in the direction transverse
to its feed direction, and the slit line formation position at
which the slit-line is to be formed as read by the reading
unit 120 in connection with the feed-length measurement
data of the optical film fed-out distance. Two slitting posi-
ton checkup units 160 are provided at the upstream and
downstream sides as seen in the feed direction of the
optical film with respect to the slitting unit 150. The film
feed unit 170 including the feed rollers is disposed at the
downstream side of the downstream slitting positon
checkup unit 160, so that the downstream slitting positon
checkup unit 160 functions to restart the feed of the con-
tinuous web of the optical film which is temporarily
stopped when the slit lines are formed. The speed ad-
justment unit 140 including the dancer roller is disposed
at the upstream side of the upstream slitting positon
checkup unit 160, so that it is possible to maintain the
feed of the continuous web of optical film by the film feed
unit 130 including the feed rollers, even if the feed of the
continuous web of optical film is temporarily stopped
when the slit lines are formed.
[0073] Coincidence of the position of the slit line actu-
ally formed in the direction transverse to the feed direction
of the continuous web of the optical film with the position
obtained based on the feed-length measurement data
about the optical-film feed length can be affirmed by de-
termining the accurate positions in the traveling direction
(X direction) and the transverse direction (Y direction) of
the optical film. One preferable way is to carry out meas-
urements, at two locations at the opposite sides of the
position of the optical film where the slit line is to be
formed, for the deviations in X and Y directions on the
position of the actually formed slit-line and the edge of
the optical film (the side end) with respect to respective
reference lines. For example, the cut-position checkup
unit 160 may be provided with a CCD camera to take
images of the position of the actually formed slit-line and
the position of the edge of the optical film, and produce
picturized images. The reference lines are preliminarily
provided in the image-taking regions. The position of the
actually formed slit-line and the position of the edge of
the optical film can be determined in terms of differences
in contrasts in the taken images. Then, a calculation is
made to determine the distance (deviation) between the
predetermined reference lines and the positions of the
actually formed slit-line and the edge of the optical film,
and the location and the angular position of the slitting
unit 150 is corrected forwardly or backwardly with respect
to the feed direction of the continuous web of optical film,
based on the calculated distance (deviation).
[0074] More specifically, as shown in FIG. 6, Steps 3,
4 and 7 are performed to feed the continuous web of the
optical film under tension, and in Step 5, a slit line is
formed in the continuous web of the optical film. Then, a
further step is carried out by the two slitting positon check-
up units 160 to determine whether there is any deviation
between the position of the actually formed slit-line of the
optical film and the position where the slit-line is to be
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formed, the latter position being determined based on
the slit-position information read by the reading unit 120,
and in case where there is any deviation, Steps 6 and 8
are carried out, for example, in the following manner.
[0075] The manner of the inspection for determining
the deviation between the position of the actually formed
slit-line of the continuous web of the optical film and the
position where the slit-line is to be formed as read by the
reading unit 120 is carried out for example in accordance
with the following procedures. (1) Images of the position
(X) of the actually formed slit line of the optical film and
two positions (Y1, Y2) of the edge of the optical film are
taken by the CCD camera of the slitting positon checkup
unit 160, and the images are picturized for measurement
of the position of the actually formed slit-line (X) of the
optical film and the positions of the edges (Y1, Y2) of the
optical film in terms of the differences in contracts. (2)
There is a slit line reference position in the form of a line
extending in Y direction at a position intermediate be-
tween a reference line extending in Y direction at an up-
stream position as seen in X direction in the imaging area
of one of the slitting positon checkup units 160 and an-
other reference line extending in Y direction at a down-
stream position as seen in X direction in the imaging area
of the other of the slitting positon checkup units 160, and
data γ representing the distance between the upstream
and downstream reference lines is preliminarily stored in
the storage device 420 via the information processing
device 410. Furthermore, there are upstream and down-
stream reference lines extending in the X direction in re-
spective ones of the image-taking regions of the slitting
positon checkup units 160. (3) A correction value α for
the position of the slit-line and a correction value δ for
the angular position of the slit-line are calculated based
on the reference lines and the measured positions of the
slit-line (X) and the edge of the optical film. The correction
value α for the position of the slit-line in the optical film
correspond to the measured deviation α, or the deviation
α between the actual slit-line position (X) and the down-
stream side reference line extending in the Y direction.
The correction value δ for the angular position of the slit
line can be calculated according to the following formula,
based on the deviations in Y direction of the edge of the
optical film at two positions, or the deviations (β1, β2) of
the edge of the optical film with respect to respective
ones of the upstream and downstream reference lines
extending in the X direction, and the distance data γ be-
tween the two reference lines. 

(4) The storage device 420 is used to store correction

values (α, δ) for applying an instruction to the slitting unit
150 to perform an angular position correction by a value
δ and a positional correction by value α in the X direction
based on the measured and calculated data so as to
make the slit line conform to the reference slit-line posi-
tion extending in the Y direction. (5) The slitting unit 150
receives instruction from the control unit 400 for the next
operation of forming a slit line in the optical film to perform
a positional correction in the feed direction and an angular
position correction in a crosswise direction with respect
to the feed direction, based on the stored correction val-
ues (α, δ). (6) Thereafter, the slitting unit 150 forms a
next slit line in the continuous web of the optical film.

(Removal of Defective Polarizing Sheet Xβ and Lamina-
tion of Normal Polarizing Sheet Xα on Liquid-crystal Pan-
el W)

[0076] The first feature concerning the roll of the optical
film laminate 10 according to this embodiment is that, in
advance of laminating the normal polarizing sheet Xα cut
from the polarizing composite film 11 contained in the
continuous web of the optical film being supplied on the
liquid-crystal panel W, only the defective polarizing sheet
Xβ cut from the polarizing composite film 11 can be taken
away by the defective-polarizing-sheet removal unit 190,
without interrupting the feed of the optical film. The sec-
ond feature of this embodiment is that only the normal
polarizing sheet Xα cut from the polarizing composite film
11 can be fed to the lamination unit 200 for lamination
with respective ones of the liquid-crystal panel W at the
lamination station B by the carrier-film take-up drive
mechanism 210, while eliminating a need for interrupting
the feed of the optical film, such feature having been in-
conceivable in the case of a individualized sheet or in the
manufacture of individualized sheet. It is apparent that
the uses of such roll of the optical film laminate 10 in the
manufacturing process of the liquid-crystal display ele-
ment leads to a significant increase in the speed and a
significant improvement in accuracy of applying the nor-
mal polarizing sheet Xα to the liquid-crystal panel W.

(Transportation of Liquid-crystal Panel W and Lamination 
with Normal Polarizing Sheet Xα)

[0077] Before specifically describing in detail the lam-
ination unit 200 including the pair of lamination rollers
adapted to be vertically moved toward and away from
each other for laminating the liquid-crystal panel W with
the normal polarizing sheet Xα which has been cut from
the polarizing composite film 11, description will briefly
be made on the transportation or conveyance apparatus
300 for the liquid-crystal panel W which is to be laminated
with the normal polarizing sheet of the polarizing com-
posite film 11 formed from the continuous web of the
optical film which is also being supplied.
[0078] Taking a large size television having a diagonal
screen dimension of 42 inches as an example, a rectan-
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gular-shaped liquid-crystal panel W has a size of about
540 to 560 mm in length and about 950 to 970 mm in
width. During the manufacturing process of liquid-crystal
display elements, the liquid-crystal panel W is slightly
trimmed along its peripheries during a wiring stage in-
cluding mounting operations of electronic components.
Alternatively, the liquid-crystal panel W may be transport-
ed or conveyed with peripheries already trimmed. The
liquid-crystal panels W are taken out one-by-one from a
magazine containing a large number of liquid-crystal pan-
els, by means of a liquid-crystal-panel supply apparatus,
and as shown in FIG. 6 and FIG. 10, conveyed through
cleaning/polishing stage to the lamination unit 200 at the
lamination station B for lamination with respective ones
of the normal polarizing sheet, by the conveyance appa-
ratus 300, by being adjusted to equal intervals and a con-
stant transportation speed, for example. The normal po-
larizing sheet Xα is formed from the continuous web of
the optical film to have a size slightly less than that of the
liquid-crystal panel W. As shown in FIG. 10, in synchro-
nization with the transportation of the normal polarizing
sheet Xα when the normal polarizing sheet Xα is trans-
ported to the lamination station B, in a final stage of the
liquid-crystal panel W sequentially conveyed to the lam-
ination station B for lamination of the normal polarizing
sheet Xα on the liquid-crystal panel W, the conveyance
apparatus 300 includes a liquid-crystal panel orientation
controlling unit comprising a pre-alignment unit 310 and
a final-alignment unit 320 for controlling the orientation
of the liquid-crystal panel W, a conveyance unit 330 to
transport the panel to the lamination position, and a pan-
el-edge detection unit 340 for detecting the leading edge
of the liquid-crystal panel W.
[0079] FIG. 10 is a schematic diagram showing the
transportation of the liquid-crystal panels W in an aligned
orientation, by means of the pre-alignment unit 310, the
final-alignment unit 320, the conveyance unit 330 for con-
veying the panels to the lamination position, and the pan-
el-edge detection unit 340 which are provided in the liq-
uid-crystal-panel conveyance apparatus 300, based on
the encoded information 20 which is read from the con-
tinuous web of the optical film by the reading unit 120
during the manufacturing process of liquid-crystal display
elements. Further, FIG. 11 is a schematic diagram show-
ing the lamination unit 200 for laminating the polarizing
composite film sheet with the liquid-crystal panel W, com-
prising the sheet-edge detection unit 220 for detecting
the leading edge of the normal polarizing sheet Xα formed
from the continuous web of the optical film being fed, and
the straight-ahead-posture detection unit 230 for detect-
ing the alignment with the feed direction of the normal
polarizing sheet Xα, and a peeling plate 211 for peeling
the carrier film 14 by being bent at an acute angle from
the normal polarizing sheet Xα.
[0080]  Preferably, the normal polarizing sheet Xα is
fed to the lamination unit 200 at the lamination station B
at a constant speed by the carrier film 14. As shown in
FIG. 10 or 11, at the lamination station B, only the carrier

film 14 is peeled by being bent at an acute angle, via the
peeling plate 211, by the carrier-film take-up drive mech-
anism 210. By having the carrier film 14 peeled by being
bent at an acute angle, the adhesive layer on the normal
polarizing sheet Xα may be gradually exposed. This
makes it possible to slightly expose the leading edge of
the normal polarizing sheet Xα to allow the leading edge
of the liquid-crystal panel W to be easily aligned with the
leading edge of the normal polarizing sheet Xα.
[0081] As shown in FIG. 10, the leading edge of the
normal polarizing sheet Xα is moved to the nip defined
between the pair of lamination rollers of the lamination
unit 200 which are now in the vertically spaced apart re-
lation to each other, and detected by the sheet-edge de-
tection unit 220. Although the normal polarizing sheet Xα
is fed in a state laminated on the carrier film 14, it is
seldom that the normal polarizing sheet Xα is accurately
fed so that the angle θ between the feed direction and
the lengthwise direction of the carrier film 14 becomes
zero. Therefore, deviations of the normal polarizing sheet
Xα in the feed direction and the transverse direction are
measured, for example, by taking images of the sheet
using the CCD camera of the straight-ahead-posture de-
tection unit 230 and subjecting the taken images to an
image processing, whereby the measured deviations are
calculated in terms of x, y and θ, and the calculated data
is stored in the storage device 420 by the control unit 400.
[0082] Then, a plurality of liquid-crystal panels W are
sequentially supplied from a transportation unit including
a magazine containing a plurality of the liquid-crystal-
panels illustrated in FIG. 5 at even intervals and a con-
stant speed, furthermore, the liquid-crystal panels W are
supplied one-by-one and subjected to the alignment con-
trol by the liquid-crystal-panel conveyance apparatus
300 illustrated in FIG. 10. This alignment control will now
be described with reference to FIG. 10.
[0083] The liquid-crystal panels W are sequentially po-
sitioned by the pre-alignment unit 310, so that they are
aligned in lengthwise and widthwise directions respec-
tively with the transport direction and the direction per-
pendicular to the transport direction in the conveyance
path. The positioned liquid-crystal panel W is conveyed
to and placed on the final-alignment unit 320 which in-
cludes an alignment table adapted to be turned by a drive
mechanism which is controlled by the control unit 400.
The leading edge of the liquid-crystal panel W placed on
the alignment table is detected by the panel-edge detec-
tion unit 340. The position of the detected leading edge
of the liquid-crystal panel W is checked for match with
the reference lamination position stored in the storage
device, specifically, the calculation data in terms of x, y
and θ to represent the orientation of the normal polarizing
sheet Xα to be laminated to the liquid-crystal panel W.
For example, the deviation between the leading edge of
the liquid-crystal panel W and the reference lamination
position is measured using an alignment mark of the liq-
uid-crystal panel W illustrated in FIG. 2 to calculate the
angular displacement θ, and the alignment table 321 hav-
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ing the liquid-crystal panel W placed thereon is turned
by the angular displacement θ. Then, the alignment table
321 is connected to the conveyance unit 330 directed for
the lamination station B. The liquid-crystal panel W is
conveyed to the lamination position while keeping the
same orientation, by the conveyance unit 330 directed
for the lamination station B, and the leading edge of the
liquid-crystal panel W is registered with and laid on the
leading edge of the normal polarizing sheet Xα. In the
final stage, the normal polarizing sheet Xα and the liquid-
crystal panel W which are in aligned relation with each
other are held between the pair of lamination rollers and
conveyed thereby to obtain a finished liquid-crystal dis-
play element.
[0084]  The normal polarizing sheet Xα is fed to the
lamination unit 200 for lamination with the liquid-crystal
panel W together with the carrier film 14 within the con-
tinuous web of the optical film advanced under tension,
so that there is least possibility that the periphery of the
normal polarizing sheet Xα is bent or sagged. Thus, the
normal polarizing sheet Xα is less likely be flexed or bent.
This makes it easy to have orientation of the liquid-crystal
panel W aligned with the normal polarizing sheet Xα
which is fed to the lamination station B, so that the man-
ufacturing speed of the liquid-crystal display element can
be increased and the product accuracy can be improved.
Such method and system can never be applied to the
manufacturing process utilizing individualized sheets
wherein, after peeling a separator from each of the indi-
vidualized sheets to expose the adhesive layer, and feed-
ing under a vacuum suction each of the sheets to a lam-
ination position, adjusting the position of the sheet with
respect to the liquid-crystal panel W, the sheet is lami-
nated to the liquid-crystal panel W to complete a liquid-
crystal display element. Thus, this embodiment is a con-
tinuous manufacturing method and system for liquid-
crystal display elements based on the features of provid-
ing and using a roll of a continuous web of an optical film
10 having a width corresponding to the width of a liquid-
crystal panel having predefined dimensions and at least
comprising a polirizing composite film 11 having an ad-
hesive layer 12 provided thereon and a carrier film 14
releasably attached to the adhesive layer 12, the contin-
uous web of optical film 10 having a plurality of defective-
polarizing-sheet slitting positons and normal-polarizing-
sheet slitting positons defined thereon as lines extending
in the widthwise direction of the continuous web of the
optical film, based on positions of one or more defects
existing in the continuous web of the optical film detected
through a preliminary inspection of a polarizing compos-
ite film 11, the defective-polarizing-sheet slitting positons
defining regions having one or more defects and the nor-
mal-polarizing-sheet slitting positons defining region-
shaving no defect, information for the slitting positions
relating to the defective-polarizing-sheet slitting positons
and normal-polarizing-sheet slitting positons being re-
corded as encoded information 20.

II. ROLL OF OPTICAL FILM LAMINATE, MANUFAC-
TURING METHOD AND SYSTEM THEREFOR

[0085] Description will now be made on the roll of the
optical film laminate, a manufacturing method and sys-
tem therefor according to a preferred embodiment of the
present invention taking reference to the drawings.

(Structure of Polarizing Composite Film)

[0086] As shown in FIG. 1, the sheet of the optical film
to be laminated to the liquid-crystal panel is typically com-
prised of a flexible optical film including a polarizing com-
posite film formed with an acrylic adhesive layer for lam-
ination with a glass substrate of the liquid-crystal panel
W. The polarizing composite film includes a polarizer
(continuous polarizer layer) having a thickness of 20 to
30 Pm comprising a substrate made of a PVA-based film
which has been subjected to a dyeing treatment using
iodine and a cross-linking treatment, and thereafter sub-
jected to an orienting treatment by a lengthwise or width-
wise stretching, and the polarizer is provided on one or
each surface with a transparent protective film which is
laminated thereon and comprises a substrate of TAC-
based film having a thickness of about 40 to 80 Pm for
protecting the polarizer. Typically, an acrylic adhesive
layer is formed on the surface of the polarizer for lami-
nation with the liquid-crystal panel W

(Process using Conventional Individualized Sheets)

[0087] As already described, in an individualized sheet
manufacturing process, individualized sheets are pre-
pared by punching or cutting a continuous web of the
optical film into pieces of rectangular shape, each being
laminated with a separator through an adhesive layer.
The individualized sheets each formed into a rectangular
shape and laminated with the separator are preliminarily
stored in a magazine in a liquid-crystal display element
manufacturing line. Then, in a process of laminating the
individualized sheets with respective ones of a plurality
of liquid-crystal panels W, the individualized sheets
stored in the magazine are conveyed under suction to a
lamination position one-by-one. The separator releasa-
bly laminated to the adhesive layer formed on each of
the individualized sheets is peeled to expose the adhe-
sive layer, and the individualized sheet is laminated to a
corresponding one of the liquid-crystal panels W through
the exposed adhesive layer. During this process, since
the individualized sheet is flexible, problems are experi-
enced in that the periphery of the rectangular-shaped
individualized sheet is bowed or warped. Thus, in a liquid-
crystal display element manufacturing process using
such individualized sheet, in order to quickly perform
alignment and lamination with a liquid-crystal panel with
a high degree of accuracy, there is no other choice but
to use individualized sheets which may have less prob-
lem of bowing or warping. For the purpose, for example,
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protective films each having a thickness of 40 to 80 Pm
are laminated to both of the opposite surfaces of a po-
larizer, but not to one of the surfaces, to impart stiffness
to the individualized sheet by increasing thickness.

(Method and System for Manufacturing Roll of Optical 
Film Laminate)

[0088] FIGS. 12 to 14 are schematic diagrams showing
methods and systems for manufacturing rolls of the op-
tical film laminate including a polarizing composite film,
used for the present invention. FIGS. 15 to 17 are flow-
charts showing respective manufacturing processes or
manufacturing steps in the manufacturing methods and
systems according the first to third embodiments.
[0089] In the first to third embodiments, the polarizing
composite film 11 constituting the roll of the optical film
laminate 10 may be made of a polarizer including a sub-
strate of a PVA based material having at least one surface
laminated with a protective film, preferably of a transpar-
ent material, with an adhesive layer 12 provided on the
other surface. A carrier film 14 adopted as a manufac-
turing-process material is releasably attached to the ad-
hesive layer 12. In the conventional manufacturing proc-
ess of liquid-crystal display elements using individualized
sheets, the polarizing composite film used therein has
two protective films laminated thereon at the opposite
surfaces to impart stiffness to the polarizing sheet. How-
ever, in a liquid-crystal display element manufacturing
process using the roll of the optical film laminate in ac-
cordance with the first to third embodiments, the normal
polarizing sheet Xα formed from the polarizing composite
film 11 in the roll of the optical film laminate 10 is peeled
from the carrier sheet 14 at the lamination position, and
will gradually be separated from the web. It is to be un-
derstood as a matter of course that there is no need of
peeling the separator on a piece-by-piece basis as in the
manufacturing process using the individualized sheets.
[0090] When the normal polarizing sheet Xα is peeled
from the carrier film 14, the leading edge of the normal
polarizing sheet Xα is registered with the leading edge
of a corresponding one of a plurality of liquid-crystal pan-
els W being sequentially conveyed one-by-one toward
the lamination position, and then, the normal polarizing
sheet Xα and the corresponding liquid-crystal panel W
are laminated together by being pressed against each
other by the pair of lamination rollers of the lamination
unit 200 at the lamination station B. In this process, there
is no risk that the periphery of the normal polarizing sheet
Xα is bowed or warped since the sheet gradually comes
out. Thus, differently from the individualized sheet, in the
polarizing composite film 11 included the optical film in
the first to third embodiments, the protective film may be
laminated to only one of the surfaces of the polarizer,
and additionally it is possible to make the thickness of
the protective film to be 40 Pm or less.
[0091] Description will now be made on the manufac-
turing methods and systems of the roll of the optical-film

laminate, according to the first to third embodiments, tak-
ing reference to FIGS. 12 and 15, FIGS. 13 and 16, and
FIGS. 14 and 17, respectively.

(Method and System for Manufacturing Roll of Optical 
Film Laminate According to the First Embodiment)

[0092] FIG. 12 is a schematic diagram showing the
system 500 for manufacturing the roll of the optical film
laminate which comprises a polarizer manufacturing line
510 for producing a continuous polarizer layer (hereinaf-
ter referred to as "polarizer" as in the previous descrip-
tion), a protective film manufacturing line 520 for produc-
ing a protective film to be laminated on the polarizer, a
polarizing composite film manufacturing line 530 for pro-
ducing a laminate consisting of the polarizer and the pro-
tective film (the laminate will hereinafter be referred as
"polarizing composite film 110" to distinguish it from the
polarizing composite film 11 which does not have an ad-
hesive layer), and an optical film manufacturing line 580
for laminating a carrier film and a surface-protection film,
to the polarizing composite film to produce the optical
film. FIG. 15 is flowchart showing the manufacturing proc-
ess or steps in the system 500.
[0093] The polarizing composite film manufacturing
line 530 includes an inspection sub-line for inspecting a
defect existing in the polarizing composite film 110 by an
inspection unit 560, a carrier film feed sub-line for lami-
nating a carrier film 14 having a transferable adhesive
layer 12 formed thereon, to one of the opposite surfaces
of the polarizing composite film 110, an information re-
cording sub-line for recording encoded information in-
cluding slit-position information, on a surface of the car-
rier film 14, a surface-protection film feed sub-line for
laminating a surface protection film 13 through an adhe-
sive surface to the surface of the polarizing composite
film 110 opposite to the surface on which the carrier film
14 is laminated, and a taking up sub-line for taking up
the continuous web of the optical film having the encoded
information recorded thereon to form a roll of the optical
film. The carrier film feed sub-line has mounted thereon
a roll of the carrier film 14 having a releasing film attached
thereto, and the surface-protection-film feed sub-line has
mounted thereon a roll of the surface protection film 13
having a releasing film attached thereto at its adhesive
surface. The slit-position information is obtained by
processing the information about a normal region (region
having no defect) and a defective region (region having
a defect or defects ) which are preliminarily defined in
the polarizing composite film 110 based on the location
or coordinate position of the defect therein detected at
the inspection sub-line, and used to, in forming a normal
polarizing sheet and a defective polarizing sheet com-
prising an adhesive layer, designate at least positions at
which slit lines are to be formed in the continuous web
of the optical film being fed.
[0094] The polarizer manufacturing line 510 has a roll
of PVA-based film which constitute the substrate of the
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polarizer and is mounted thereon in a rotatable manner,
and includes a sub-line for subjecting the PVA-based film
being unrolled from the roll by means of a lamination
drive mechanism 540 or other drive mechanism (not
shown), to processes of dyeing, cross-linking, stretching
and then drying. The protective film manufacturing line
520 has rotatably mounted thereon a roll of a typically
transparent TAC-based film constituting a substrate of
the protective film, and includes a sub-line for subjecting
the transparent TAC-based film being unrolled from the
roll by means of the lamination drive mechanism 540 or
other drive mechanism (not shown), to a saponifying
treatment followed by drying. Each of the protective film
manufacturing line 520 and the polarizing composite film
110 manufacturing line 530 includes a sub-line for apply-
ing an adhesive consisting primarily of a polyvinyl alco-
hol-based resin to an interface between the polarizer and
the protective film, and drying the adhesive to bond them
together through an adhesive layer having a thickness
of only several Pm.
[0095] The manufacturing line 530 for the polarizing
composite film 110 comprises the lamination drive mech-
anism 540 including a pair of lamination rollers. The lam-
ination drive mechanism 540 comprises a length or dis-
tance measurement device 550 having an encoder in-
corporated in one of the lamination rollers for calculating
the length fed from the leading edge of the formed po-
larizing composite film 110. The lamination rollers are
adapted to laminate the protective film to the polarizer
by pressing them against each other, to form a polarizing
composite film 110, and feed the polarizing composite
film 110.
[0096] This manufacturing system 500 includes the in-
spection unit 560 for detecting defects in the surface and
the inside of the polarizing composite film 110. It is re-
quired to provide the polarizing composite film 110 with
the adhesive layer 12 only after the defects are detected,
to complete the polarizing composite film 11. Therefore,
the present manufacturing system 500 further comprises
a carrier-film supply mechanism 570 having mounted
thereon the roll of the carrier film 14 having the adhesive
layer 12. The adhesive layer 12 on the carrier film 14 is
formed in advance in the manufacturing process of the
carrier film 14, by subjecting one of the opposite surfaces
of the carrier film 14 which is to be releasably laminated
to one of the opposite surfaces of the polarizing compos-
ite film 110 to be laminated to the liquid-crystal panel W
to a releasing treatment, and then applying to that surface
a solvent containing an adhesive drying the solvent.
When the carrier film 14 fed from the carrier-film supply
mechanism 570 is laminated on the polarizing composite
film 110 in a releasable manner, the adhesive layer 12
preliminarily formed on the carrier film14 is transferred
to the polarizing composite film 110 to provide the adhe-
sive layer 12 on the polarizing composite film 11.
[0097] The present manufacturing system 500 further
comprises an information recording unit 630 for recording
encoded information, for example, on a surface of the

carrier film 14. More specifically, the information record-
ing unit 630 is operable to record, on a continuous web
of optical film being fed during the liquid-crystal display
element manufacturing process using the produced roll
of the optical-film laminate, encoded information includ-
ing the slit-position information indicative of the positions
at which slit lines are to be formed in the continuous web
of the optical film to form normal polarizing sheets and
defective polarizing sheets having the adhesive layer.
The manufacturing system 500 may further comprise a
surface-protection-film supply mechanism 640 for lami-
nating a surface-protection film 13 through an adhesive
surface to the surface of the polarizing composite film
110 opposite to the surface on which the carrier film 14
is laminated. Finally, the manufacturing system 500 com-
prises an optical-film take up drive mechanism 580 for
drivingly taking up the optical film which is constituted by
the polarizing composite film 110 with the carrier film 14
having a transferable adhesive layer and the surface-
protection film 13 laminated on the opposite surfaces of
the polarizing composite film 110.
[0098] In case where protective films are laminated on
the opposite surfaces of the polarizer, the present man-
ufacturing system 500 will include two protective film
manufacturing lines 520, 520’ (the protective film manu-
facturing line 520’ is omitted in the drawing). Further, the
protective film manufacturing line 520 may additionally
include a treatment sub-line for, before a protective film
is laminated to the polarizer, subjecting the surface of
the protective film to a hard coat treatment and/or an anti-
dazzling or anti-glare treatment.
[0099] The inspection unit 560 comprises an image-
reading device 590 including for example a CCD camera.
The image-reading device 590 is electrically connected
to an information processing device 610 included in a
control unit 600, wherein image data read by the image-
reading device 590 is processed in association with feed-
length measurement data measured by the length or dis-
tance measurement device 550 electrically connected to
the information processing device 610. The control unit
600 functions to operate the information processing de-
vice 610 and a storage device 620 to process the image
data from the image-reading device 590 in association
with the feed-length measurement data based on the de-
livered length measured by the length or distance meas-
urement device 550 as a length from the leading edge
of the polarizing composite film 110, so as to produce
position data representing locations or coordinate posi-
tions of a defect or defects in the polarizing composite
film 110, the position data being then stored in the storage
device 620. The control unit 600 functions, based on the
position data on the detected locations or coordinate po-
sitions of a defect or defects, to define defective regions
and normal regions in the polarizing composite film 11.
[0100] The control unit 600 functions, based on the
position data on the detected locations or coordinate po-
sitions of a defect or defects, to define defective regions
and normal regions in the polarizing composite film 11.
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Further, the control unit 600 functions, based on the de-
fective and normal regions of the polarizing composite
film 11, to create slit-position information. The slit-posi-
tion information is provided for indicating positions at
which respective ones of the slit lines are to be formed
in the continuous web of the optical film, furthermore, the
slit lines are formed in pairs by the slitting unit 150 during
the manufacturing process of the liquid-crystal display
elements, in a manner as to slit the continuous web of
the optical film being fed in a direction transverse to the
feed direction of the continuous web, from the surface
opposite to the carrier film to a depth reaching the adhe-
sive layer surface of the carrier film. The produced slit-
position information is also stored in the storage device
620. Then, the information processing device 610 func-
tions, based on the stored slit-position information, to cre-
ate encoded information, together with additional infor-
mation, such as information on the manufacturing lot and
a length in meters of the optical film in the roll, or in as-
sociation with the additional information. As already men-
tioned, the encoded information is preferably recorded
on the carrier film 14 included in the continuous web of
the optical film, during the manufacturing process of liq-
uid-crystal display elements using the roll of the optical
film laminate. It is to be understood that the manner of
recording the encoded information on the carrier film 14
can vary in various ways, such as the one in which en-
coded information is entirely recorded on a single storage
location, and the one in which encoded information is
recorded on a plurality of storage areas disposed at given
intervals (e.g., at intervals of 1 m or 100 m). Alternatively,
the encoded information may be recorded on the surface-
protection film 13, if any, instead of the carrier film 14.
[0101] It is to be noted that the regions defined by re-
spective pairs of slit lines may include defect-free normal
regions having a give length determined by the length of
a side of the liquid-crystal panel to be laminated with the
polarizing composite film, or defective regions having a
length usually less than the given length. During the man-
ufacturing process of the liquid-crystal display element,
it is necessary to allow the slitting unit 150 to cut defective
regions and normal regions of the polarizing composite
film 11 along corresponding ones of the pairs of slit lines
based on the slit-position information included in the en-
coded information, so that the formed defective polarizing
sheets Xβ are removed from the carrier film 14 by the
defective-polarizing-sheet removal unit 190, and the sim-
ilarly foremed normal polarizing sheets Xα are peeled
from the carrier film 14 to be laminated to one surface of
the liquid-crystal panels W.
[0102] Therefore, the length (Xα) of the normal region
is determined based on the position data relating to the
location or coordinate position of the defect existing in
the polarizing composite film 11 in accordance with the
length of a side of the liquid-crystal panel to be laminated
with the normal polarizing sheet, so that the length always
has a constant value. Regarding the defective region
which is defined in the same manner, however, the up-

stream one of the two slit lines for the normal region lo-
cated just upstream of the defective region in a feed di-
rection can be used as the downstream one of the two
slit lines for the defective region, so that the length (Xβ)
of the defective region is determined by the downstream
slit line and an upstream one which is located slightly
upstream of the location or coordinate position of the de-
fect. Since the length between the downstream slit line
and the location or coordinate position of a defect may
not be the same, the length (Xβ) of the defective region
varies. Preferably, a calculation algorithm for producing
the slit-position information indicating the positions for
forming the slit lines is configured such that the length
(Xβ) of the defective region is different from the length
(Xα) of the normal region, for example, to have a relation
Xβ < Xα, in any case, as described later. The procedure
of creating the encoded information is common in the
first to third embodiments, so that the procedure will be
described later in connection with reference to FIGS. 18
and FIGS 19 to 21.
[0103] The carrier-film lamination mechanism 570 for
laminating the carrier film 14 to the polarizing composite
film 110 will now be described below. The carrier film 14
is preliminarily formed in the carrier film manufacturing
line (not shown) using a PET (polyethylene terephtha-
late)-based film of about 20 to 40 Pm in thickness as a
substrate. A transferable adhesive layer having a thick-
ness of about 10 to 30 Pm can be formed on one of the
opposite surfaces of the carrier film 14 by, after subjecting
one of the opposite surfaces of the PET-based film to a
releasing treatment, applying a solvent containing an
acrylic adhesive to the treated surface, and drying the
solvent. By having the carrier film 14 laminated in a re-
leasable manner on the polarizing composite film 110,
the adhesive layer is transferred to the polarizing com-
posite film 110 to form the optical film which comprises
the polarizing composite film 11 having the adhesive
layer12. During the manufacturing process of liquid-crys-
tal display elements using the roll of the optical film lam-
inate 10 formed in the above described manner, the ad-
hesive layer 12 is peeled together with the normal polar-
izing sheet from the carrier film 14 when the normal po-
larizing sheet is peeled from the carrier film 14 and at-
tached to the liquid-crystal panel W. The carrier film 14
preliminarily produced in the carrier film manufacturing
line is wound into a roll by a length corresponding to the
wound length of the polarizing composite film 11.
[0104] In a process of producing a roll of a provisional
optical film laminate in accordance with the second and
third embodiments, a transferable adhesive layer may
be formed on the provisional optical film in the same man-
ner. In the second and third embodiments, when a pro-
visional carrier film and/or a provisional surface-protec-
tion film are peeled, the adhesive layer formed on the
provisional carrier film is transferred to the polarizing
composite film 11, so that the adhesive layer 12 may be
formed on one of the opposite surfaces of the polarizing
composite film 11, in the same manner, as described
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later.
[0105] The roll of the carrier film 14 is mounted for ro-
tation on a support rack 571, and the carrier film 14 un-
rolled from the roll is releasably laminated on the polar-
izing composite film 110 by the carrier-film lamination
mechanism 570. A releasable-film take up drive mecha-
nism 572 is provided to function, when the carrier film 14
is releasably laminated on the polarizing composite film
110, to take up a releasable film provided for protecting
the adhesive layer formed on the carrier film 14 and to
expose the adhesive layer.
[0106] Referring to the flowchart of FIG.15, in Step 1,
the lamination drive mechanism 540 functions to lami-
nate the protective film to one surface of the polarizer to
thereby produce the polarizing film 110 which is then fed
while being produced. In Step 2, defects existing in the
polarizing composite film 110 thus produced and being
fed are detected by the inspection unit 560. In Step 3,
the roll of the carrier film 14 is rotatably mounted on the
support rack 571. In Step 4, the releasable-film take up
drive mechanism 572 and the optical-film take up drive
mechanism 580 functions to unroll the carrier film 14
formed with the transferable adhesive layer from the roll
with the adhesive layer in exposed state. In Step 5, the
carrier film 14 is releasably laminated on the polarizing
composite film 110 through the adhesive layer by the
carrier-film lamination mechanism 570, to form the po-
larizing composite film 11 having the adhesive layer 12.
[0107] The information processing device 610 func-
tions to define defective and normal regions in the polar-
izing composite film 11 based on the locations or coor-
dinate positions of the defects detected in Step 2, and
then, based on the defined defective and normal regions,
creates slit-position information for forming defective po-
larizing sheets Xβ and normal polarizing sheets Xα in the
polarizing composite film 11. In Step 6, the created slit-
position information is recorded on a surface of the carrier
film 14 laminated on the polarizing composite film 11, by
the information recording unit 630. Finally, in Step 7, an
optical film formed through the above Steps is taken up
by the optical-film take up drive mechanism 580, to form
a roll of the optical film laminate.
[0108] Although the descriptions have been made
herein with respect to a process wherein the step of form-
ing the adhesive layer 12 on the polarizing composite
film 11, simultaneously with the step of releasably lami-
nating the carrier film 14 on the adhesive layer 12, it is
to be understood that the adhesive layer 12 may be pre-
liminarily formed on the polarizing composite film 11. Fur-
ther, in advance of Step 7, the adhesive surface of the
surface-protection film 13 may be additionally laminated
on the surface of the polarizing composite film 11 oppo-
site to the surface on which the carrier film 14 is laminated
by means of the surface-protection-film lamination mech-
anism 640, irrespective of whether the protective film is
subjected to the hard coating treatment or the anti-daz-
zling or anti-glare treatment, before the protective film is
laminated to the polarizer. In this case, the resulting op-

tical film has a structure having the carrier film 14 and
the surface-protection film 13 laminated on respective
ones of the opposite surfaces of the polarizing composite
film 11.

(Method and System for Manufacturing Roll of Optical 
Film Laminate According to the Second Embodiment)

[0109] FIG. 13 is a schematic diagram showing the
manufacturing system of the roll of the optical film lami-
nate, wherein a roll of a provisional optical film laminate
10’ is mounted on a support rack, the roll comprising a
polarizing composite film 11 including a polarizer lami-
nated with a protective film, and a provisional carrier film
14’ releasably laminated on the polarizing composite film
11 through an adhesive layer, and wherein a continuous
web of the provisional optical film is continuously unrolled
and the provisional carrier film 14’ is peeled from the con-
tinuous web of the provisional optical film to be subjected
to an inspection for detecting defects existing in the po-
larizing composite film 11 with the adhesive layer12 in
an exposed state, a carrier film 14 being thereafter lam-
inated in a releasable manner on the adhesive layer 12
of the polarizing composite film 11, the slit-position infor-
mation being recorded on a surface of the carrier film 14
in the same manner as in the first embodiment, to pro-
duce a roll of the optical film laminate 10. FIG. 16 is flow-
chart showing the manufacturing process or steps in the
system.
[0110] It may be repeated that, in the process of pro-
ducing the roll of a provisional optical film laminate 10’,
a transferable adhesive layer is preliminary formed on
the provisional carrier film 14’. Thus, when the provisional
carrier film 14’ is peeled from the continuous web of the
provisional optical film being continuously drawn from
the roll, the adhesive layer12 formed on the provisional
carrier film is transferred to the polarizing composite film
so as to be incorporated into the polarizing composite
film 11. In place of the provisional carrier film 14’ formed
with the transferable adhesive layer, an adhesive layer
12 may be preliminary formed on the polarizing compos-
ite film, and then a provisional carrier film 14" formed as
a simple film subjected to a releasing treatment may be
laminated to the adhesive layer 12. Further, a surface of
the protective film to be laminated to the polarizer may
be subjected to a hard coating treatment or an anti-daz-
zling or anti-glare treatment.
[0111] The manufacturing system 500 for a roll of the
optical film laminate 10 according to the embodiment il-
lustrated in FIG. 13 comprises the following elements in
common with the manufacturing system according to the
first embodiment illustrated in FIG. 12; the inspection unit
560 including the image-reading device 590 for detecting
a defect or defects existing in the polarizing composite
film 11 including an adhesive layer 12; the carrier-film
lamination mechanism 570 including the support rack
571 having the roll of the carrier film 14 mounted thereon
for rotation; the optical-film take up drive mechanism 580
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for driving and taking up the produced optical film into a
roll; the control unit 600 including the information
processing device 610 for performing an information
processing and the storage device 620 for storing therein
processed information; and the information recording
unit 630 for recording produced encoded information on
the optical film (final optical film). The manufacturing sys-
tem 500 further comprises a provisional-optical-film feed
line 530 including a support rack 531 having a roll of the
provisional optical film laminate 10’ mounted thereon for
rotation, and a film-feeding drive mechanism 540 includ-
ing a pair of feeding drive rollers for continuously feeding
the provisional optical film. The film-feeding drive mech-
anism 540 includes a length or distance measurement
device 550 having an encoder incorporated in one of the
feeding drive rollers to calculate a length fed from the
leading edge of the provisional optical film. Additionally,
the manufacturing system 500 comprises a provisional-
carrier-film peeling unit 575 including a provisional-car-
rier-film rewinding drive mechanism 576.
[0112] Referring to the manufacturing process illustrat-
ed in FIG. 16, in Step 1, the roll of the provisional optical
film laminate 10’ is mounted in the support rack 531. The
provisional optical film comprises a polarizing composite
film 11 including a polarizer having a protective film lam-
inated to one or each of opposite surfaces of the polarizer,
and a provisional carrier film 14’ formed with a transfer-
able adhesive layer and laminated to the polarizing com-
posite film 11. In Step 2, a continuous web of the provi-
sional optical film is fed to the lamination line 530 by the
film-feeding drive mechanism 540. In Steps 3 and 4, the
provisional carrier film 14’ is peeled and detached by the
provisional-carrier-film take up drive mechanism 576 of
the provisional-carrier-film peeling unit 575, and then, in
Step 5, a defect or defects existing in the polarizing com-
posite film 11 with the adhesive layer12 in an exposed
state is detected by the inspection unit 560.
[0113] The inspection unit 560 comprises an image-
reading device 590 including for example a CCD camera.
The image-reading device 590 is electrically connected
to the information processing device 610 included in the
control unit 610, whereby in the image data read by the
image-reading device 590 is processed in association
with measurement data measured by the distance meas-
urement device 550 electrically connected to the infor-
mation processing device 610. The control unit 600 func-
tions to operate the information processing device 610
and the storage device 620 to process the image data
from the image-reading device 590 in association with
the feed-length measurement data on the fed-out dis-
tance measured in terms of the length from the leading
edge of the provisional optical film by the distance meas-
urement device 550, so as to create position data repre-
senting the locations or coordinate positions of defects
in the polarizing composite film 11 having the adhesive
layer12 in exposed state, and then store the position data
in the storage device 620. The control unit 600 is operable
at first, based on the position data on the detected defect

locations or coordinate positions, to define defective re-
gions and normal regions in the polarizing composite film
11. Further, the control unit 600 functions, based on the
defective and normal regions defined in the polarizing
composite film 11, to create slit-position information. The
slit-position information is information indicating the po-
sitions at which respective ones of the slit lines are to be
formed in the continuous web of the optical film (final
optical film), and the slit lines are formed in pairs by the
slitting unit 150 during the manufacturing process of liq-
uid-crystal display elements, in a manner as to slit the
continuous web of the optical film being fed in a direction
transverse to the feed direction of the continuous web,
from the surface opposite to the carrier film to a depth
reaching the adhesive layer surface of the carrier film.
The slit-position information thus created is also stored
in the storage device 620. Then, the information process-
ing device 610 functions, based on the stored slit-position
information, to create encoded information, together with
additional information, such as the manufacturing lot and
the length in meters of the web in the roll of the optical
film, or in association with the additional information. The
manner of creating the encoded information is common
in the first to third embodiments so that it will be described
later in connection with FIGS. 18 and FIGS. 19 to 21.
[0114] In Steps 6 and 7, the carrier film 14 subjected
to only a releasing treatment is taken out by the carrier-
film lamination mechanism 570 which also serves as a
film-feeding drive mechanism. In Step 8, the taken out
carrier film 14 is laminated to the exposed adhesive layer
12. The information processing device 610 defines de-
fective regions and normal regions in the polarizing com-
posite film 11, based on the locations or coordinate po-
sitions of the defects detected in Step 5, and then, based
on the defined defective and normal regions, creates slit-
position information for forming defective polarizing
sheets Xβ and normal polarizing sheets Xα in the polar-
izing composite film 11. In Step 9, the created slit-position
information is recorded on a surface of the carrier film 14
laminated on the polarizing composite film 11, by the in-
formation recording unit 630. Finally in Step 10, the op-
tical film formed through the above Steps is wound by
the optical-film take up drive mechanism 580 into a roll
of the optical film laminate. The second embodiment is
different from the first embodiment in that the roll of the
provisional optical film laminate 10’ is preliminarily pro-
duced and prepared. Further, the second embodiment
is different from the first embodiment in that when the
provisional carrier film 14’ having the transferable adhe-
sive layer 12 provided thereon is peeled, the polarizing
composite film 11 is formed, on the surface exposed by
peeling, with the transferred adhesive layer 12, and the
inspection of defects existing in the polarizing composite
film 11 is conducted on the polarizing composite film hav-
ing such exposed adhesive layer 12.
[0115] Although not illustrated in FIGS. 13 or 16, it may
be possible, particularly in the process of manufacturing
roll of the provisional optical film laminate, in advance of
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Step 10, to laminate a surface-protection film 13 having
an adhesive surface on the surface of the polarizing com-
posite film 11 opposite to the surface on which the carrier
film 14 is laminated by means of a separately provided
surface-protection-film lamination mechanism 640, be-
fore the protective film is laminated to the polarizer, irre-
spective of whether the protective film is subjected to a
hard coat treatment or an anti-dazzling or anti-glare treat-
ment on one surface. In this case, the resulting optical
film has a structure having the carrier film 14 and the
surface-protection film 13 laminated to respective ones
of the opposite surfaces of the polarizing composite film
11.

(Method and System for Manufacturing Roll of Optical 
Film Laminate According to Third Embodiment)

[0116] FIG. 14 is a schematic diagram showing the
optical-film manufacturing system for a roll of an optical
film laminate10, wherein a roll of a provisional optical film
laminate 10" is mounted on a support rack, the provision-
al optical film laminate comprising a polarizing composite
film 11 including a polarizer and a protective film lami-
nated thereon, and a provisional carrier film 14’ releas-
ably laminated on the polarizing composite film 11
through an adhesive layer; and a provisional surface-
protection film 13’ laminated on the surface of the polar-
izing composite film 11 opposite to the surface on which
the provisional carrier film 14’ is laminated, and wherein
the provisional carrier film 14’ and the provisional sur-
face-protection film 13’ are continuously peeled from the
continuous web of the provisional optical film being con-
tinuously unrolled from the roll to have the adhesive layer
exposed and the optical film having the exposed adhe-
sive layer is subjected to an inspection for the existence
of defects in the polarizing composite film 11, a carrier
film 14 being then releasably laminated on the adhesive
layer 12 of the polarizing composite film 11, and a sur-
face-protection film 13 being releasably laminated
through the adhesive surface on the surface of the po-
larizing composite film opposite to the surface on which
the carrier film 14 is not laminated, in a sequential man-
ner; slit-position information being thereafter recorded on
a surface of the carrier film 14 in the same manner as in
the first and second embodiments. FIG. 17 is a flowchart
showing the manufacturing process or steps in the sys-
tem.
[0117] It is to be repeated that, in the process of pro-
ducing the roll of the provisional optical film laminate 10",
a transferable adhesive layer is preliminary provided on
the provisional carrier film 14’. Thus, when the provisional
carrier film 14’ is peeled from the continuous web of the
provisional optical film being continuously fed out from
the roll, the adhesive layer12 formed on the provisional
carrier film is transferred to the polarizing composite film
11 so as to be incorporated into the polarizing composite
film 11. In place of the provisional carrier film 14’ formed
with the transferable adhesive layer, an adhesive layer

12 may be preliminary provided on the polarizing com-
posite film, and then a provisional carrier film 14" may be
laminated on the adhesive layer 12 after being subjected
to a releasing treatment. Further, as the protective film
to be attached to the polarizer, it may be possible to use
a film which is subjected to a hard coat treatment or an
anti-dazzling or anti-glare treatment at the surface to
which the surface-protection film is attached. The provi-
sional surface-protective film 13’ and the surface-protec-
tive film 13 are formed with non-transferable adhesive
surfaces at the sides which are to be laminated on the
polarizing composite film 11. Typically, the surface-pro-
tection film 13 is formed as a sheet integral with the nor-
mal polarizing sheet to be laminated to a liquid-crystal
panel, thus the surface-protection film sheet 13 having
the adhesive surface is used as means to protect the
surface of an associated liquid-crystal display element
during the liquid-crystal display element manufacturing
process, and, after completion of the manufacturing proc-
ess, it is peeled and removed together with the adhesive
surface.
[0118] The manufacturing system 500 for a roll of the
optical film laminate 10 according to the third embodi-
ment illustrated in FIG. 14 comprises the a provisional-
optical-film feed line 530 including a support rack 531
having a roll of the provisional optical film laminate
10" rotatably mounted thereon as in the embodiment il-
lustrated in FIG. 13, and the feed line 530 includes a film-
feeding drive mechanism 540 including a pair of feeding
drive rollers for continuously feeding the provisional op-
tical film. The film feeding drive mechanism 540 compris-
es a length or distance measurement device 550 having
an encoder incorporated in one of the feeding drive rollers
to calculate the fed-out distance in terms of a length from
the leading edge of the provisional optical film. The man-
ufacturing system 500 further comprises a provisional-
carrier-film peeling unit 575 including a provisional-car-
rier-film take up drive mechanism 576. The manufactur-
ing system 500 also comprises the following elements
as in the system according to the first embodiment illus-
trated in FIG. 12; an inspection unit 560 including an im-
age-reading device 590 for inspecting existence of de-
fects in the polarizing composite film 11; a carrier-film
lamination mechanism 570 comprising a support rack
571 having a roll of the carrier film 14 rotatably mounted
thereon; an optical-film take up drive mechanism 580 for
drivingly winding the produced optical film into a roll; a
control unit 600 including an information processing de-
vice 610 for performing information processing and a
storage device 620 for storing therein processed infor-
mation; and the information recording unit 630 for record-
ing encoded information on the optical film. Additionally,
the manufacturing system 500 comprises a provisional
surface-protection-film peeling unit 645 including a pro-
visional surface-protection-film take up drive mechanism
646 for taking up and peeling the provisional surface-
protection film 13’, and a surface-protection film lamina-
tion mechanism 640 for attaching the final surface-pro-
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tection film 13 to the polarizing composite film at the sur-
face opposite to the surface on which the final carrier film
14 is laminated, the mechanism 640 also serving as a
film-feeding drive mechanism.
[0119] Referring to the respective ones of the manu-
facturing steps illustrated in FIG. 17, in Step 1, the roll of
the provisional optical film laminate 10" is mounted on
the support rack 531. The provisional optical film com-
prises a polarizing composite film 11 including a polarizer
having a protective film laminated to one or each of the
opposite surfaces of the polarizer, and a provisional car-
rier film 14’ formed with a transferable adhesive layer and
laminated on the polarizing composite film 11. In Step 2,
a continuous web of the provisional optical film is fed by
the film-feeding drive mechanism 540. In Steps 3 and 4,
the provisional carrier film 14’ is peeled and detached by
the provisional-carrier-film take up drive mechanism 576
of the provisional-carrier-film peeling unit 575. Next, in
Steps 5 and 6, the provisional surface-protection film 13’
which is laminated through an adhesive surface on the
polarizing composite film at the surface on which the pro-
visional carrier film 14’ is laminated, is peeled and de-
tached by the provisional surface-protection-film take up
drive mechanism 646 of the provisional surface-protec-
tion-film peeling unit 645. In Step 7, an inspection is con-
ducted by the inspection unit 560 on the polarizing com-
posite film 11 having the adhesive layer in an exposed
state, for existence of defects therein..
[0120] The inspection unit 560 comprises an image-
reading device 590 including for example a CCD camera.
The image-reading device 590 is electrically connected
to the information processing device 610 included in the
control unit 610, wherein image data read by the image-
reading device 590 is processed in association with feed-
length measurement data measured by the length or dis-
tance measurement device 550 electrically connected to
the information processing device 610. The control unit
600 is operable to cause the information processing de-
vice 610 and the storage device 620 to process the image
data from the image-reading device 590 in association
with the feed-length measurement data relating to the
fed-out distance measured in terms of a length from the
leading edge of the provisional optical film by the length
or distance measurement device 550, so as to create
position data representing locations or coordinate posi-
tions of defects in the polarizing composite film 11 which
has the adhesive layer12 in the exposed state, and then
store the position data in the storage device 620. Then,
the control unit 600 functions, based on the position data
relating to the detected locations or coordinate positions
of defects, to define defective regions and normal regions
in the polarizing composite film 11. Further, the control
unit 600 functions, based on the defective and normal
regions of the polarizing composite film 11 thus defined,
to create slit-position information. The slit-position infor-
mation is the one which indicates the positions at which
respective ones of the slit lines are to be formed in the
continuous web of the optical film, and the slit lines are

formed in pairs by the slitting unit 150 during the manu-
facturing process of liquid-crystal display elements, in a
manner as to slit the continuous web of the optical film
being fed in a direction transverse to the feed direction
of the continuous web, from the surface opposite to the
carrier film to a depth reaching the adhesive layer surface
of the carrier film. The created slit-position information is
also stored in the storage device 620. Then, the informa-
tion processing device 610 functions, based on the stored
slit-position information, to create encoded information,
together with additional information, such as the manu-
facturing lot and the length in meters of the optical film
in the roll, or in association with the additional information.
The manner of creating the encoded information is iden-
tical with those in the first to third embodiments, so that
it will be described later in connection with FIGS. 18 and
FIGS. 19 to 21.
[0121] In Steps 8 and 9, the carrier-film lamination
mechanism 570 which also serves as a film-feeding drive
mechanism feeds the carrier film 14 which has been sub-
jected only to a releasing treatment. In Step 10, the de-
livered carrier film 14 is laminated on the exposed adhe-
sive layer 12 in a releasable manner. Further, in Steps
11 and 12, the surface-protection film 13 having the ad-
hesive surface is fed out by the surface-protection film
lamination mechanism 640 which also serves as the film-
feeding drive mechanism. In Step 13, the adhesive sur-
face of the fed final surface-protection film 13 is laminated
through the adhesive surface on the surface of the po-
larizing composite film opposite to the surface on which
the carrier film 14 will not be laminated. This is the Step
13.
[0122] Then, the information processing device 610
functions to define defective regions and normal regions
in the polarizing composite film 11, based on locations
or coordinate positions of the defects detected in Step 7,
and then, based on the defined defective and normal
regions, creates slit-position information for forming de-
fective polarizing sheets Xβ and normal polarizing sheets
Xα in the polarizing composite film 11. In Step 14, the
created slit-position information is recorded on a surface
of the carrier film 14 laminated on the polarizing compos-
ite film 11, by the information recording unit 630. Finally,
in Step 15, the optical film formed through the above
Steps is wound by the optical-film take up drive mecha-
nism 580, to form a roll of the optical film laminate.
[0123] The third embodiment is different from the sec-
ond embodiment, in that the roll of the provisional optical
film laminate 10" is preliminarily prepared with a structure
wherein not only the provisional carrier film 14’ but also
the provisional surface protection film 13’ are laminated
on the polarizing composite film 11. Therefore, in the third
embodiment, the inspection of defects is carried out with
respect to the polarizing composite film including the ad-
hesive layer 12 exposed by sequentially peeling the pro-
visional carrier film 14’ and the provisional surface-pro-
tection film 13’.
[0124] In the first embodiment, the optical-film take up
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drive mechanism 580 is configured to operate in an inter-
related manner with the operation of at least the lamina-
tion drive mechanism 540, the inspection unit 560 and
the carrier-film lamination mechanism 570, to take up the
optical film having the encoded information 20 recorded
on a surface of the carrier film 14. In the second and third
embodiments, the optical-film take up drive mechanism
580 is configured to operate in an inter-related manner
with at least the film-feeding drive mechanism 540, the
rewinding drive mechanism (576, 646), the carrier-film
lamination mechanism 570 and the surface-protection
film lamination mechanism 640, to take up the optical film
having the encoded information 20 recorded on a surface
of the carrier film 14. The manufacturing systems 500
may be provided with a speed adjustment mechanism
(not shown) including a feed roller in order to adjust the
take up speed of the optical film, when needed. Further,
the encoded information may be recorded on the surface-
protection film 13, instead of the carrier film 14.

(Creation of Encoded Information)

[0125] An embodiment of creating the encoded infor-
mation 20 including information relating to the positions
of the defects in the above embodiments is shown in the
tables and schematic diagrams of FIGS. 22 to 25. It is to
be understood that the encoded information 20 may be
recorded in variety of ways including, for example a mode
in which encoded information is entirely recorded on a
single storage medium, and a mode in which encoded
information is recorded on a plurality of storage media
disposed at given intervals (e.g., at intervals of 1 m or
100 m). The selection of the recording modes or the con-
tent of position information to be stored as the encoded
information may be determined depending on the func-
tion required for the liquid-crystal display element man-
ufacturing method and system.
[0126] Thus, it should be noted that the embodiments
illustrated in the schematic diagram and the flowcharts
of FIGS. 18 and FIGS. 19 to 21 are shown only by way
of examples.
[0127] The encoded information 20 comprises encod-
ed information recorded on the continuous web unrolled
from the roll of the optical film laminate 10 and is com-
prised of information for identifying the preliminarily de-
fined defective and normal regions in the polarizing com-
posite film 11 including an adhesive layer12, and slit-
position information for forming defective polarizing
sheets and normal polarizing sheets corresponding to
the defective and normal regions, together with or in as-
sociation with additional information, such as the manu-
facturing lot and the length in meters of the web in the
roll. The encoded information 20 may be any type of code,
as long as it is readable by the reading unit 120 of the
liquid-crystal display element continuous manufacturing
system 1 during the liquid-crystal display element man-
ufacturing process.
[0128] FIG. 18 is a schematic diagram showing the

manner of calculating the positions at which respective
ones of the slit lines are to be formed for delimiting the
defective and normal regions in the continuous web of
the optical film which is being transported.
[0129] The control unit 600 functions to operate the
information processing device 610 and the storage de-
vice 620 to process image data from the image-reading
device 590 in association with feed-length measurement
data relating to the length fed from the leading edge of
the polarizing composite film 11 by the length or distance
measurement device 550, so as to create position data
representing the locations or coordinate positions of de-
fects existing in the polarizing composite film, and then
store the position data in the storage device 620. Then,
the control unit 600 functions to define defective regions
and normal regions in the polarizing composite film 11,
based on the position data relating to the detected loca-
tions or coordinate positions of defects. Further, the con-
trol unit 600 functions to create slit-position information,
based on the defective and normal regions of the polar-
izing composite film 11. The slit-position information is
the one which indicates the positions at which respective
ones of the slit lines are to be formed in the continuous
web of the optical film, and the slit lines are formed in
pairs by the slitting unit 150 during the manufacturing
process of liquid-crystal display element, in a manner as
to slit the continuous web of the optical film being fed in
a direction transverse to the feed direction of the contin-
uous web, from the surface opposite to the carrier film to
a depth reaching the adhesive layer surface of the carrier
film. The created slit-position information is also stored
in the storage device 620. Then, the information process-
ing device 610 operates to create encoded information
based on the stored slit-position information, together
with additional information, such as the manufacturing
lot and the length in meters of the web in the roll of the
optical film laminate, or in association with additional in-
formation. FIGS. 19 to 21 are flowcharts showing three
different processes for calculating the positions at which
the respective ones of the slit lines are to be formed in
the continuous web of optical film being fed.
[0130] The calculation processes will be described be-
low based on the schematic diagram and the flowcharts
of FIGS. 19 to 21. The schematic diagram of FIG. 18
shows the polarizing composite film 110 consisting of a
polarizer having a protective film laminated thereon, or
the polarizing composite film 11 having an adhesive layer
(both of the polarizing composite film 110 and the polar-
izing composite film 11 will hereinafter be referred col-
lectively as "polarizing composite film 11") being contin-
uously fed in right direction by the feed roller of the carrier-
film lamination mechanism 570. However, in view of the
fact that the optical film is formed by the carrier-film lam-
ination mechanism 570 by laminating the carrier film 14
formed with a transferable adhesive layer thereon is re-
leasably laminated on the polarizing composite film 110
consisting of the polarizer having the protective film lam-
inated thereon, the polarizing composite film being con-
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tinuously supplied by the feed roller will herein be referred
generically as the "optical film". The flowcharts of FIGS.
19 to 21 show a specific steps up to the time when the
encoded information 20 created by the control unit 600
is recorded on the optical film, preferably, on the surface
of the carrier film 14, and the optical film having the en-
coded information recorded thereon is taken up by the
optical-film take up drive mechanism 580.
[0131] In either case, in Step 1, the control unit 600
operates to instruct the lamination drive mechanism 540
and the optical-film take up drive mechanism 580 to feed
the optical film. In Step 2, the control unit 600 instructs
the inspection unit 560 including the image-reading de-
vice 590 to detect the locations or coordinate positions
of defects existing in the optical film, and store the de-
tected locations or coordinate positions of the defects
together with the type and size of the detected defects.
In Steps 3 and 4, the control unit 600 functions to deter-
mine the relationship between the length of a sheet of
the optical film and the length (Xα) corresponding to that
of a normal region. The method of determining the rela-
tionship is as follows.
[0132] In Step 3, the control unit 600 functions to op-
erate the information processing device 610 to calculate
the distance X between a reference position of the optical
film being fed and the location of the defect, and store
the calculated distance X in the storage device 620. As
shown in FIG. 18, the distance X is a distance for example
between the position of the carrier-film lamination mech-
anism 570 (the reference position of the optical film) and
the position of the inspection unit 560 (or the image-read-
ing device 590) (the defect position).
[0133]  In Step 4, the control unit 600 further functions
to operate the information processing device 610 to sub-
tract the length (Xα) corresponding to that of the normal
region from the distance X to obtain a distance (X - Xα)
=X’, and then store the distance X’ in the storage device
620. The length (Xα) corresponding to that of the normal
region of the optical film is determined by a system man-
ager based on the size of the liquid-crystal panel and pre-
stored in the storage device 620. Then, the control unit
600 functions to operate the information processing de-
vice 610 to determine whether the calculated distance X’
is greater or less than the length (Xα) corresponding to
that of the normal region of the optical film.
[0134] Specifically, if the relation X’ (or X") in FIG. 18
> Xα is established, it is understood that the normal region
(Xα) of the optical film can be ensured, so that the control
unit 600 instructs the lamination drive mechanism 540
and the optical-film take up drive mechanism 580 to have
the optical film delivered under tension by the length (Xα)
of the normal region. The value of the length (Xα) in this
instance is the slit-position information for forming a nor-
mal polarizing sheet Xα corresponding to the normal re-
gion in the optical film.
[0135] To the contrary, if the relation is X’ ≤ Xα, i.e., X"’
in FIG. 18 ≤ Xα, it is understood that the normal region
(Xα) of the optical film cannot be ensured. In this instance,

the region of the optical film having the length (Xβ) pro-
vides the defective polarizing sheet (Xβ), so that the con-
trol unit 600 functions to operate the information process-
ing device 610 to calculate the length (X’+X0)= Xβ corre-
sponding to the defective region (Xβ) by adding a con-
stant value X0 to X’ (X"’ in FIG. 18), and to instruct the
lamination drive mechanism 540 and the optical-film
winding drive mechanism 580 to feed the optical film un-
der tension by the length (Xβ) of the defective region. The
value (Xβ) in this instance is the slit-position information
for forming a defective polarizing sheet Xβ corresponding
to the defective region of the optical film.
[0136] Specifically, the control unit 600 operates to cal-
culate the following (a) and (b) to create slit-position in-
formation indicative of the positions at which respective
ones of the slit lines are to be formed in a continuous
web of the optical film to be fed during the manufacturing
process of liquid-crystal display elements to form normal
polarizing sheets Xα and defective polarizing sheets Xβ
of a polarizing composite film, and then store the slit-
position information in the storage device 620:

(a) a distance (Xα) to the position for forming a next
slit line, if X’ > Xα; and
(b) a distance (X’ + X0 = Xβ) to the position for forming
a next slit line, if X’ ≤ Xα.

[0137] By the way, if the length (X’ + X0 = Xβ) corre-
sponding to that of the defective region becomes equal
to the length (Xα) corresponding to that of the normal
region, i.e., if (X’ + X0) = (Xα), the control unit 600 cannot
identify or discriminate the normal region (Xα) over the
defective region (Xβ). This means that the region to be
recognized as the defective region (Xβ) may not be rec-
ognized as the defective region (Xβ), so that, for example,
the normal region (Xα) and the defective region (Xβ) can-
not be discriminated from each other based on feed-
length measurement data on the feed length of the optical
film, and the encoded information created based on the
feed-length measurement data (X’ + X0) inevitably be-
comes imperfect. It is assumed that such a situation oc-
curs when the location or coordinate position of a defect
in the optical film is infinitely close to the position for form-
ing a next slit line in the optical film, or when a series of
defects are distributed over a length (Xα) corresponding
to that of the normal region.
[0138] In Step 5, if (X’ + X0) becomes equal to (Xα),
the control unit 600 functions to operate the information
processing device 610 to perform a calculation based on
at least one of the following methods to create information
for identifying or discriminating the normal region (Xα)
over the defective region (Xβ).
[0139] In Step 5 illustrated in FIG. 19, even if, as the
result of calculation conducted by the information
processing device 610, the distance (X’ + X0) to the po-
sition for forming a next slit line becomes equal to the
length (Xα) corresponding to that of the normal region,
the region in said distance is not essentially the normal

57 58 



EP 2 264 516 A1

32

5

10

15

20

25

30

35

40

45

50

55

region (Xα). In order to make it possible to recognize such
difference, for example, as defect-including information
Xγ illustrated in FIG. 23, a numerical suffix "0" may be
associated with the slit-position information indicating the
position for forming a slit-line corresponding to the normal
region, and a numerical suffix "1" with the slit-position
information indicating the position for forming a-slit-line
corresponding to the defective region. In Step 5 illustrat-
ed in FIG. 20, if, as a result of calculation of the informa-
tion processing device 610, the distance (X’ + X0) to the
position where a next-slit-line is to be formed becomes
equal to the length (Xα) corresponding to that of the nor-
mal region, an information processing is conducted so
that the distance to the position where a next-slit-line is
to be formed satisfies the relation (X’ + X0’), wherein X0’
> X0, and store the distance (X’ + X0’) in the storage
device 620. As shown in FIG. 24, this information
processing makes it possible by calculating the distance
(X’ + X0’) different from Xα, to allow the region having the
length (X’ + X0’) to be identified or discriminated over the
normal region (Xα). Further, in Step 5 illustrated in FIG.
21, if, as the result of calculation conducted by the infor-
mation processing device 610, the distance (X’ + X0) to
the position where a next-slit-line is to be formed be-
comes equal to the length (Xα) corresponding to that of
the normal region, an information processing is carried
out to allow the distance to the position where the next-
slit-line is to be formed to become [(X’ + X0) / m], wherein
m = 2 or more, preferably 2 or 3, and store the distance
[(X’ + X0) / m] in the storage device 620. As in the case
of FIG. 20, this information processing illustrated in FIGS
25 is also configured to calculate the [(X’ + X0) / m] dif-
ferent from Xα to allow the region having the length [(X’
+ X0) / m] to be identified or discriminated over the normal
region (Xα).
[0140] Summarizing the above, in the process for cre-
ating information for identifying or discriminating the de-
fective and normal regions, either of the following meth-
ods may be adopted:

(1) A method of creating defect-including information
Xγ as information for identifying or discriminating a
region having a length (X’ + X0) calculated by the
information processing device 610 over the normal
region (Xα);
(2) A method of creating a distance to the position
where a next-slit-line is to be formed which is calcu-
lated by the information processing device 610, as
a distance (X’ + X0’) (wherein X0’ > X0) which is dif-
ferent from Xα; and
(3) A method of creating a distance to the position
where a next-slit-line is to be formed which is calcu-
lated by the information processing device 610, as
a distance [(X’ + X0) / m] (wherein m = 2 or more)
which is different from Xα. Particularly, in cases
where the method (2) or (3) is employed, (X’ + X0)
= (Xα) is changed to (X’ + X0’) ≠ Xα or [(X’ + X0) / m]
≠ Xα through the information processing illustrated

in FIG. 20 or 21, thus the position where a next-slit-
line is to be formed can be used as information indi-
cating the defective region identified or discriminated
over the normal region.

[0141] Next, in either case, in Step 6, the control unit
600 functions to operate the information processing de-
vice 610 to determine the length between the reference
position and the position where a next-slit-line is to be
formed, based on the calculation result in Steps 4 and 5.
In the methods (2) or (3), in Step 7, the control unit 600
operates to cause the information processing device 610
to store the length to the position where a next-slit-line
is to be formed as determined in Step 6, in the storage
device 620. However, in case of the method (1), the con-
trol unit 600 functions to operate the information process-
ing device 610 to store the length to the position of forming
a next-slit-line in association with the defect-including in-
formation Xγ, in the storage device 620.
[0142] In either case, in Step 8, the control unit 600
functions to operate the information processing device
610 to convert, based on the position for forming a next-
slit-line stored in Step 7, into encoded information, the
slit-position information indicating the position where a
slit-line is to be formed with respect to the leading edge
of the optical film being fed, together with or in association
with additional information, such as the manufacturing
lot and the length in meters of the optical-film in the roll.
In the method (1), it is to be understood that the defect-
including information Xγ is simultaneously converted to
the encoded information.
[0143] In Step 9, the control unit 600 functions to op-
erate the information recording unit 630 to record the
encoded information converted in Step 8 by the informa-
tion processing device 610, on the optical film, preferably
on the surface of the carrier film. In the method (1), it
should be understood that the encoded defect-including
information Xγ is also recorded together with the encoded
information. Finally, in Step 10, the control unit 600 func-
tions to operate the lamination drive mechanism 540 and
the optical-film take up drive mechanism 580 to wind the
finished optical film. The roll of the optical film laminate
is thus completed. Then, examples of the encoded infor-
mation are shown in FIGS. 22 to 25.

(Details of the Manufacturing System for a Roll of Optical 
Film Laminate Specifically showing Defect Inspection 
Process)

[0144] With reference to FIGS. 26 and 27, the manu-
facturing system for a roll of the optical film laminate will
be more specifically described in connection with a spe-
cific method of inspecting defects existing in the polariz-
ing composite film 11. FIG. 26 is a schematic diagram
showing a manufacturing system of a roll of the optical
film laminate 700 having two inspection units, which is
based on the manufacturing system according to the sec-
ond embodiment.
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[0145] In the manufacturing process of the provisional
optical film 10’, a polarizing composite film 110 is formed
with a structure comprising a polarizer having a protective
film laminated on at least one of the opposite surfaces
of the polarizer, and an adhesive layer 12 is formed on
the other surface of the polarizing composite film 110 to
form a polarizing composite film 11. Then, a provisional
carrier film 14’ is releasably laminated on the adhesive
layer 12 of the polarizing composite film 11, and the re-
sulting provisional optical film is wound into a roll to form
the roll of the provisional optical film laminate 10’. The
roll of the provisional optical film laminate 10’ is rotatably
mounted on a support rack 711 of a provisional-optical-
film feed unit 710. In addition to the provisional-optical-
film feed unit 710, the system 700 comprises a provision-
al-carrier-film take up drive mechanism 720, a first in-
spection unit 730, a second inspection unit 731, a control
unit 740, a carrier-film feed unit 750, a carrier-film lami-
nation mechanism 760, an optical-film take up drive
mechanism 770, and an information recording unit 780.
[0146] The provisional optical film is continuously de-
livered from the roll of the provisional optical film laminate
10’ by the provisional-optical-film feed unit 710. The pro-
visional-carrier-film take up drive mechanism 720 is dis-
posed along the feed direction of the provisional optical
film, and adapted to take up the provisional carrier film
14’ by peeling and detaching it from the provisional optical
film. Each of the first and second inspection units 730,
731 is adapted to detect one or more defects in the sur-
face and the interior of the polarizing composite film 11
with the adhesive layer12 exposed as a result of the peel-
ing the provisional carrier film 14’. The first inspection
unit 730 is comprised of a transmission inspection device
illustrated in FIG. 28. The transmission inspection meth-
od is designed such that a visible light emitted from a
light source is projected perpendicularly to the polarizing
composite film 11, the light which has passed through
the polarizing composite film 11 being received by an
optical detection unit to detect one or more defects ex-
isting in the polarizing composite film 11 in the form of a
shade. The second inspection unit 731 is comprised of
a cross-Nicol transmission inspection device illustrated
in FIG. 28. The cross-Nicol transmission inspection meth-
od is designed such that a visible light from a light source
is introduced perpendicularly or obliquely into the polar-
izing film 11 associated with a polarization filter which is
disposed immediately before an optical detection unit in
such a manner that the absorption axis of the polarization
filter is oriented at a right angle with respect to the ab-
sorption axis of the polarizing composite film11, the light
which has passed through the polarizing composite film
11 being received by the optical detection unit to detect
one or more defects existing in the polarizing composite
film11 as a bright spot.
[0147] The control unit 740 functions to define defec-
tive regions and normal regions in the polarizing com-
posite film 11, based on locations or coordinate positions
of one or more defects detected by the first inspection

unit 730 and the second inspection unit. Then, the control
unit 740 functions to operate an information processing
device 741 to create slit-position information for forming
defective polarizing sheets Xβ and normal polarizing
sheets Xα in the polarizer film, based on the defined de-
fective and normal regions, and convert the slit-position
information into encoded information 20. The information
recording unit 780 is adapted to record the encoded in-
formation on a surface of the carrier film 14 newly lami-
nated on the polarizing composite film 11.
[0148] The carrier-film feed unit 750 disposed down-
stream the second inspection unit 731 is adapted to con-
tinuously unroll the carrier film 14 from a roll of the carrier
film14 rotatably mounted in the support rack 751, along
the feed direction of the polarizer film 11. The carrier-film
lamination mechanism 760 is provided with a pair of roll-
ers, and adapted to releasably laminate the carrier film
14 on the exposed adhesive layer 12 after completion of
the inspection by the inspection units. It may be repeated
that, the encoded information is recorded on the surface
of the carrier film 14 newly laminated on the adhesive
layer, by the information recording unit 780. The created
optical film is wound by the optical-film take up drive
mechanism 770, and formed into a roll of the optical film
laminate 10. The control unit 740 functions to control re-
spective operations of the units, the mechanisms and the
devices in an inter-related manner.
[0149] FIG. 27 is a schematic diagram showing a man-
ufacturing system of the roll of the optical film laminate
800 having four inspection units, which is based on the
manufacturing system according to the third embodi-
ment.
[0150] In the manufacturing process of the provisional
optical film 10", a polarizing composite film 110 is pro-
duced as comprising a polarizer having a protective film
laminated on at least one of the opposite surfaces of the
polarizer, and an adhesive layer 12 is formed on the other
surface of the polarizing composite film 110 to form a
polarizing composite film 11. Then, a provisional carrier
film 14’ is releasably laminated on the adhesive layer 12
of the polarizing composite film 11, and a provisional sur-
face-protection film 13’ is releasably laminated on the
surface of the polarizing composite film 11 opposite to
the surface on which the provisional surface-protection
film 14’ is laminated, the resulting provisional optical film
is wound into a roll of the provisional optical film laminate
10" The roll of provisional optical film laminate 10" is ro-
tatably mounted in a support rack 811 of a provisional-
optical-film feed unit 810.
[0151] In addition to the provisional-optical-film feed
unit 810,the system 800 comprises a provisional-carrier-
film take up drive mechanism 820, a provisional-surface-
protection-film take up drive mechanism 830, a first in-
spection unit 840, a second inspection unit 850, a third
inspection unit 851, a fourth inspection unit 852, a control
unit 860, a provisional-surface-protection-film feed unit
870, a carrier-film feed unit 880, two sets of lamination
mechanisms 890 (a carrier-film lamination mechanism
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891, a surface-protection-film lamination mechanism
892), an optical-film take up drive mechanism 910, and
an information recording unit 920.
[0152] The provisional optical film10’ is continuously
unrolled from the roll of the provisional optical film lami-
nate 10" by the provisional-optical-film feed unit 810. The
provisional-surface-protection-film take up drive mecha-
nism 830 is disposed along the feed direction of the pro-
visional optical film, and adapted to take up the provi-
sional surface-protection film 13’ by peeling and detach-
ing it from the provisional optical film. The provisional-
carrier-film take up drive mechanism 820 is disposed
downstream the provisional-surface-protection-film take
up drive mechanism 830 and along the feed direction of
the provisional optical film, and adapted to take up the
provisional carrier film 14’ by peeling and detaching it
from the provisional optical film.
[0153] As shown in FIG. 27, the inspection units are
disposed at respective four positions in the system 800.
The first inspection unit 840 is located between the pro-
visional- surface-protection-film take up drive mecha-
nism 830 and the provisional-carrier-film take up drive
mechanism 820, and adapted to inspect the provisional
optical film in a state where only the provisional surface-
protection film 13’ is peeled and the provisional carrier
film 14’ is still on the web. Specifically, the inspection is
made to detect one or more defects in the surface of the
polarizing composite film 11, based on the reflected light
from the protective film of the exposed polarizing com-
posite film 11. The second inspection unit 850, the third
inspection unit 851 and the fourth inspection unit 852 are
located between the provisional-carrier-film take up drive
mechanism 820 and the carrier-film feed unit 880, so that
they inspect one or more defects on the surface and the
interior of the polarizing composite film by having light
transmit through the polarizing composite film 11 having
the adhesive layer 12 in exposed state as a result of the
peeling the provisional carrier film 13’ by the provisional-
carrier- film take up drive mechanism 820.
[0154] More specifically, each of the second to fourth
inspection units is configured as follows. The second in-
spection unit 850 is designed for the transmission inspec-
tion illustrated in FIG. 28. The transmission inspection
method is designed such that a visible light from a light
source is projected perpendicularly to the polarizing com-
posite film 11, the light which has passed through the
polarizing composite film 11 being received by an optical
detection unit to detect one or more defects existing in
the polarizing composite film 11 in the form of a shade.
The third inspection unit 851 is designed for the oblique
transmission inspection illustrated in FIG. 28. The oblique
transmission inspection method is designed such that a
visible light emitted from an oblique-transmission light
source is projected to the polarizing composite film 11 in
an oblique angle, the light which has passed through the
polarizing composite film being received by an optical
detection unit to detect one or more defects existing in
the optical film as a shade. The fourth inspection unit 852

is comprised of a cross-Nicol transmission inspection de-
vice illustrated in FIG. 28. The cross-Nicol transmission
inspection method is designed such that a visible light
from a light source is introduced perpendicularly or ob-
liquely into the polarizing film 11 associated with a polar-
ization filter which is disposed immediately before an op-
tical detection unit in such a manner that the absorption
axis of the polarization filter is oriented at a right angle
with respect to the absorption axis of the polarizing com-
posite film11, the light which has passed through the po-
larizing composite film 11 being received by the optical
detection unit to detect one or more defects existing in
the polarizing composite film11 as a bright spot.
[0155] The control unit 860 functions to define in the
polarizing composite film 11 defective regions and nor-
mal regions, based on locations or coordinate positions
of one or more defects detected by the first inspection
unit 840, the second inspection unit 850, the third inspec-
tion unit 851 and the fourth inspection unit 852. Then,
the control unit 860 functions to operate an information
processing device 861 to create slit-position information
for forming defective polarizing sheets Xβ and normal
polarizing sheets Xα in the polarizer composite film,
based on the defined defective and normal regions, and
convert the slit-position information into encoded infor-
mation 20. The information recording unit 920 is adapted
to record the encoded information on a surface of the
carrier film 14 newly laminated to the polarizing compos-
ite film 11.
[0156] The carrier-film feed unit 880 disposed down-
stream the fourth inspection unit 852 is adapted to con-
tinuously unroll the carrier film 14 from the roll of the car-
rier film laminate 14 rotatably mounted in a support rack
881, along the feed direction of the polarizer film 11. The
surface-protection-film feed unit 870 disposed down-
stream the carrier-film feed unit 880 is adapted to con-
tinuously unroll the surface-protection film 13 from a roll
of the surface-protection film 13 rotatably mounted in a
support rack 871, along the feed direction of the polarizer
film 11. The lamination mechanisms 890, or the carrier-
film lamination mechanism 891 and the surface-protec-
tion-film lamination mechanism 892 each having a pair
of rollers function to releasably laminate the carrier film
14 and the surface-protection film 13 respectively on the
exposed adhesive layer 12 and the surface of the polar-
izing composite film which does not have an adhesive
layer, after completion of the inspection by the inspection
units disposed at the four positions. It may be repeated
that, the encoded information is recorded on the surface
of the carrier film 14 newly laminated on the adhesive
layer, by the information recording unit 920. The created
optical film is wound by the optical-film take up drive
mechanism 910, and formed into a roll of the optical film
laminate 10. The control unit 860 is operable to control
respective operations of the units, the mechanisms and
devices in an inter-related manner.
[0157] Although the present invention has been de-
scribed in connection with preferred embodiments there-
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of, it will be appreciated that various changes and mod-
ifications will be made by those skilled in the art without
departing from the spirit and scope of the invention, de-
fined in the following claims, and legal equivalents of the
following claims may be substituted for elements thereof.
Accordingly, the present invention is not limited to the
specific embodiments disclosed as the best mode for car-
rying out the invention, but intended to cover all embod-
iments included within the scope thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0158]

FIG. 1 is a schematic diagram showing the structure
of an optical film for use in manufacturing of a liquid-
crystal display element according to the present in-
vention.
FIG. 2 illustrates a typical example of a liquid-crystal
display element for a widescreen television having
a diagonal screen size of 42 inches.
FIG. 3 is a schematic diagram showing defective re-
gions including defects existing in an optical film for
use in a liquid-crystal display element, and normal
regions having no defect according to the present
invention.
FIG. 4 is a conceptual diagram showing a system
for continuously manufacturing liquid-crystal display
elements wherein polarizing sheets are laminated
on liquid-crystal panels through inspection of defects
in the polarizing composite films, without interrupting
the feed of the continuous web of the optical film
being fed.
FIG. 5 is a conceptual diagram showing a continuous
manufacturing system for liquid-crystal display ele-
ments according to one embodiment of the present
invention, wherein the system comprises an optical-
film feed apparatus for feeding a web of an optical
film from a roll of the optical film laminate, and a
liquid-crystal-panel conveyance apparatus for con-
veying a liquid-crystal panel to be laminated with a
normal polarizing sheet cut by forming slit lines in
the continuous web of optical film being fed.
FIG. 6 is a flow chart showing a manufacturing proc-
ess or steps in continuous manufacturing system for
liquid-crystal display elements in FIG. 5 according
to the present invention.
FIG. 7 is a schematic diagram showing the relation-
ship between a control unit for controlling device of
the optical-film feed apparatus and the liquid-crystal-
panel conveyance apparatus illustrated in FIG. 5,
and encoded information read by a reading unit and
processed by an information processing device in
the continuous manufacturing system for liquid-crys-
tal display elements, according to one embodiment
of the present invention.
FIG. 8 is a schematic diagram showing a defective-
polarizing-sheet removal unit comprising (1) a dum-

my-film drive mechanism disposed in a feed passage
for an optical film or (2) a dummy-film drive mecha-
nism adapted to be moved in and away from a gap
between a pair of lamination rollers movable closer
to and away from each other in the continuous man-
ufacturing system for liquid-crystal display elements,
according to one embodiment of the present inven-
tion.
FIG. 9 is a schematic diagram showing the operation
of a slitting positon checkup unit, together with the
inspection method for checking a difference between
feed-length measurement data on an optical-film
feed length measured based on a slit line formed in
the continuous web of the optical film being fed, and
the position for forming a slit-line read by a reading
device in the continuous manufacturing system for
liquid-crystal display elements, according to one em-
bodiment of the present invention.
FIG. 10 is a schematic diagram showing the state
when encoded information recorded on the contin-
uous web of optical film is read by the reading unit,
and a pre-alignment unit, a final-alignment unit, a
lamination position-directed conveyance unit and a
panel-edge detection unit in the liquid-crystal-panel
conveyance apparatus are controlled based on the
encoded information to allow a liquid-crystal panel
to be conveyed in a controlled posture in the contin-
uous manufacturing system for liquid-crystal display
elements, according to one embodiment of the
present invention.
FIG. 11 is a schematic diagram showing a lamination
unit comprising a sheet-edge detection unit for de-
tecting a leading edge of a normal polarizing sheet
of a polarizing composite film formed from the con-
tinuous web of optical film, and straight-ahead-pos-
ture detection unit for detecting an alignment with a
feed direction of the formed normal polarizing sheet
of the polarizing composite film.
FIG. 12 is a schematic diagram showing a manufac-
turing method and system for a roll of an optical film
laminate according to a first embodiment of the
present invention.
FIG. 13 is a schematic diagram showing a manufac-
turing method and system for a roll of an optical film
laminate according to a second embodiment of the
present invention.
FIG. 14 is a schematic diagram showing a manufac-
turing method and system for a roll of an optical film
laminate according to a third embodiment of the
present invention.
FIG. 15 is a flowchart showing a manufacturing proc-
ess or process steps in the manufacturing method
and system for a roll of an optical film laminate illus-
trated in FIG. 12.
FIG. 16 is a flowchart showing a manufacturing proc-
ess or process steps in the manufacturing method
and system for a roll of an optical film laminate illus-
trated in FIG. 13.
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FIG. 17 is a flowchart showing a manufacturing proc-
ess or process steps in the manufacturing method
and system for a roll of an optical film laminate illus-
trated in FIG. 14.
FIG. 18 is a schematic diagram showing a technique
of calculating a position for forming a slit line in a
continuous web of an optical film being fed to seg-
ment a region of a polarizing composite film into a
defective region and a normal region, in the contin-
uous manufacturing system for liquid-crystal display
element, according to one embodiment of the
present invention.
FIG. 19 is a flowchart showing a technique of calcu-
lating a position for forming a slit line in a continuous
web of an optical film being fed.
FIG. 20 is a flowchart showing another technique of
calculating a position for forming a slit line in a con-
tinuous web of an optical film being fed.
FIG. 21 is a flowchart showing yet another technique
of calculating a position for forming a slit line in a
continuous web of an optical film being fed.
FIG. 22 is a table showing an example of encoding
and recording of positional information to an optical
film, in the continuous manufacturing system for liq-
uid-crystal display element, according to one em-
bodiment of the present invention.
FIG. 23 is a diagram showing an example of encod-
ing of a position for forming a slit line in an optical
film, in a technique of identification information or
defect-including information Xγ in FIG. 19, in the con-
tinuous manufacturing system for liquid-crystal dis-
play element, according to one embodiment of the
present invention.
FIG. 24 is a diagram showing an example of encod-
ing of a slit-position information indicative of the posi-
ton for forming a slit line in an optical film, in a tech-
nique of modifying a distance to a next-slit-line for-
mation position to (X’ + X0), wherein X0’ > X0, in FIG.
20, in the continuous manufacturing system for liq-
uid-crystal display element, according to one em-
bodiment of the present invention.
FIG. 25 is a diagram showing an example of encod-
ing of a slit-position information indicative of the po-
sition for forming a slit line in an optical film, in a
technique of modifying a distance to a next-slit-line
formation position to [(X’ + X0) / m], wherein m = 2
or more, in FIG. 21, in the continuous manufacturing
system for liquid-crystal display element, according
to one embodiment of the present invention.
FIG. 26 is a schematic diagram showing a manufac-
turing system for a roll of an optical film laminate
having two inspection units, according to a second
embodiment of the present invention.
FIG. 27 is a schematic diagram showing a manufac-
turing system for a roll of an optical film laminate
having four inspection units, according to a third em-
bodiment of the present invention.
FIG. 28 is a table showing a defect inspection device,

a type of defect and a defect detection method.

EXPLANATION OF NUMERICAL CHARACTERS

[0159]

10: a roll of an optical film laminate
10’, 10":a roll of a provisional optical film laminate
11: polarizing composite film with an adhesive layer
formed
110: polarizing composite film without an adhesive
layer
12: adhesive layer
13: surface-protection film
13’: provisional surface-protection film
14: carrier film
14’, 14": provisional carrier film
20: encoded information
100: optical-film feed apparatus
110: support rack
120: reading unit
130, 170: film feed unit
140, 180: speed adjustment unit
150: slitting unit
160: slitting positon checkup unit
190: defective-polarizing-sheet removal unit
200: lamination unit
210: carrier-film rewinding drive mechanism
220: sheet-edge detection unit
230: straight-ahead-posture detection unit
300: liquid-crystal-panel conveyance apparatus
400: control unit
410: information processing device
420: storage device
500, 700, 800: manufacturing system for a roll of an
optical film laminate
510: polarizer manufacturing line
520: protective film manufacturing line
530: lamination line or provisional-optical-film feed
line
540: film-feeding drive mechanism
550: measurement device
560: inspection unit
570: carrier-film lamination mechanism
571: support rack
572: releasable-film rewinding drive mechanism
575: provisional-carrier-film peeling unit
576: provisional-carrier-film take up drive mecha-
nism
580: optical-film take up drive mechanism
590: image-reading device
600: control unit
610: information processing device
620: storage device
630: information recording unit
640: surface-protection film lamination mechanism
645: provisional surface-protection-film peeling unit
646: provisional surface-protection-film rewinding
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drive mechanism
710: provisional-optical-film feed unit
720: provisional-carrier-film rewinding drive mecha-
nism
730: first inspection unit
731: second inspection unit
740: control unit
741: information processing device
742: storage device
750: carrier-film feed unit
760: carrier-film lamination mechanism
770: optical-film winding drive mechanism
780: information recording unit
810: provisional-optical-film feed unit
820: provisional-carrier-film rewinding drive mecha-
nism
830: provisional-surface-protection-film rewinding
drive mechanism
840: first inspection unit
850: second inspection unit
851: third inspection unit
852: fourth inspection unit
860: control unit
861: information processing device
862: storage device
870: provisional-surface-protection-film feed unit
880: carrier-film feed unit
890: lamination mechanism
891: carrier-film lamination mechanism
892: surface-protection-film lamination mechanism
910: optical-film winding drive mechanism
920: information recording unit

Claims

1. A continuous manufacturing method for liquid-crys-
tal display elements comprising steps of;
providing a continuous web of an optical film having
a width corresponding to the width of the liquid crystal
panel having predefined dimensions and at least
comprising a polarizer film having an adhesive layer
thereon and a carrier film releasably attached to the
adhesive layer, the continuous web of the optical film
having a plurality of defective-polarizing-sheet slit-
ting positions and normal-polarizing-sheet slitting
positions defined thereon in the form of lines extend-
ing in the widthwise direction of the continuous web
of the optical film, based on positions of one or more
defects present in the continuous web of the optical
film and detected through a preliminary inspection
of a polarizing composite film, the defective-polariz-
ing-sheet slitting positions being for defining regions
containing one or more defects and the normal-po-
larizing-sheet slitting positions being for defining re-
gions having no defect, the defective-polarizing-
sheet slitting positions and the normal-polarizing-
sheet slitting positions being recorded on the web

as encoded information;
forming individualized polarizing film sheets from the
continuous web of the optical film to have dimensions
corresponding to those of the liquid crystal panels;
and
applying the individualized polarizing film sheets re-
spectively to the liquid crystal panels to form liquid
crystal display elements;
wherein the method further comprises steps of;
continuously feeding the continuous web of the op-
tical film to a lamination station;
measuring a feed distance of the continuous web;
calculating the feed-length measurement data
based on the feed distance; reading the encoded
information recorded on the continuous web;
forming a plurality of slit-lines in the continuous web
by slitting the continuous web from the surface op-
posite to the carrier film to a depth reaching the sur-
face of the carrier film adjacent to the adhesive layer,
along the slitting positions, based on the encoded
information and the feed-length measurement data,
when the slitting position defined in the continuous
web thereon comes to a slitting station;
using the encoded information for determining
whether the polarizing sheets being formed between
an adjacent pair of the slit-lines sequentially formed
in the continuous web is a defective polarizing sheet
having one or more defects or a normal polarizing
sheet having no defect;
peeling the polarizing sheet determined to be the
normal polarizing sheet, among the polarizing
sheets formed between an adjacent pair of the slit-
lines sequentially formed in the continuous web of
the optical film, from the carrier film;
transporting the peeled polarizing sheets to the lam-
ination station; sequentially transporting liquid-crys-
tal panels to the lamination station in synchronization
with the transportation of the normal polarizing
sheets to the lamination station; and
applying the polarizing sheets to respective ones of
the liquid-crystal panel in a sequential manner.

2. The method in accordance with claim 1, further com-
prising a step of preventing the polarizing sheets de-
termined to be defective polarizing sheets among
the polarizing sheets being formed between respec-
tive pairs of the slit lines sequentially formed in the
continuous web of the optical film, from being applied
to the liquid-crystal panel.

3. The method in accordance with any one of claims 1
or 2, wherein the step of applying the normal polar-
izing sheet to the liquid-crystal panel at the lamina-
tion station includes steps of;
providing a pair of lamination rollers at the lamination
station for movement toward and away from each
other;
detecting the position of the normal polarizing sheet
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transported in synchronization with the movement
of the liquid-crystal panel to the lamination station;
adjusting the lamination position of the normal po-
larizing sheet and the liquid-crystal panel at the lam-
ination station;
adjusting alignment between the leading edge of the
transported normal polarizing sheet and the leading
edge of the liquid-crystal panel conveyed in synchro-
nization with the transportation of the normal polar-
izing sheet toward a nip between the pair of lamina-
tion rollers located in spaced-apart relation; and
moving the lamination rollers toward each other; and
laminating the normal polarizing sheet to the liquid-
crystal panel by the lamination rollers.

4. The method in accordance with any one of claims 1
to 3, further comprising a slitting position verifying
step for verifying if the position of a slit-line actually
formed in the continuous web of the optical film co-
incides with the position at which the slit-line is to be
formed.

5. The method in accordance with claim 4, wherein the
slitting position verifying step is characterized in
that the position at which the slit-line is to be formed
in the continuous web of the optical film is adjusted
based on a deviation in the feed direction between
the position of the slit-line actually formed in the con-
tinuous web and the slitting position at which the slit-
line is to be formed.

6. The method in accordance with claim 2, wherein the
step of preventing the polarizing sheet determined
to be a defective polarizing sheet from being applied
to a liquid-crystal panel further includes steps of;
providing a dummy-film feed path to which the de-
fective polarizing sheet is to be attached; providing
a movable roller for directing said continuous web
toward said dummy-film feed path; and
when a defective polarizing sheet formed in the con-
tinuous web of the optical film arrives at the removal
station, moving the continuous web by means of the
movable roller to have the defective polarizing sheet
aligned with the dummy-film feed path to thereby
peel and attach the defective polarizing sheet to the
dummy-film feed path.

7. The method in accordance with claim 2, wherein the
step of preventing the polarizing sheets determined
to be a defective polarizing sheet formed in the con-
tinuous web of the optical film from being applied to
the liquid-crystal panel further includes steps of;
providing a dummy-film feed path for feeding a dum-
my film to which the defective polarizing sheet is to
be attached; providing a movable roller constituting
a part of the a dummy-film feed path; and
when a defective polarizing sheet formed in the con-
tinuous web of the optical film arrives at a nip be-

tween lamination rollers which are provided in the
lamination station and which are in a separated po-
sition, moving the movable roller to replace one of
the lamination rollers with the movable roller so that
the movable roller is cooperated with the other of the
lamination rollers; peeling the defective polarizing
sheet from the continuous web and attaching the de-
fective polarizing sheet to the dummy film feed path.

8. The method in accordance with any one of claims 1
to 7, further comprising steps of;
preliminarily storing a plurality of liquid-crystal panels
in a liquid-crystal panel magazine; sequentially tak-
ing out the liquid-crystal panels from the liquid-crystal
magazine; and
controlling the orientation of each of the liquid-crystal
panels supplied to the lamination station when a nor-
mal polarizing sheet formed on the continuous web
of the optical film is transported to the lamination
station in synchronization with the normal polarizing
sheet.

9. The method in accordance with claim 8, wherein the
step of controlling the orientation of the liquid-crystal
panel further includes steps of;
detecting the position of the leading edge of the nor-
mal polarizing sheet extending in a direction trans-
verse to the feed direction of the continuous web of
the optical film and the position of the leading edge
of the liquid-crystal panel extending in a direction
transverse to the feed direction of the liquid-crystal
panel; and
controlling the orientation of the liquid-crystal panel
based on information relating to the position of the
leading edge of the normal polarizing sheet and in-
formation relating to the leading edge of the liquid-
crystal panel.

10. A continuous manufacturing system for liquid-crystal
display elements adapted to use a continuous web
of an optical film having a width corresponding to the
width of the liquid crystal panel having predefined
dimensions and at least comprising a polarizer film
having an adhesive layer thereon and a carrier film
releasably attached to the adhesive layer, the con-
tinuous web of the optical film having a plurality of
defective-polarizing-sheet slitting positions and nor-
mal-polarizing-sheet slitting positions defined there-
on in the form of lines extending in the widthwise
direction of the continuous web of the optical film,
based on positions of one or more defects present
in the continuous web of the optical film and detected
through a preliminary inspection of a polarizing com-
posite film, the defective-polarizing-sheet slitting po-
sitions being for defining regions containing one or
more defects and the normal-polarizing-sheet slitting
positions being for defining regions having no defect,
the defective-polarizing-sheet slitting positions and
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the normal-polarizing-sheet slitting positions being
recorded on the web as encoded information, where-
in polarizing film sheets are formed from the contin-
uous web of optical film laminate into a size corre-
sponding to the size of the liquid-crystal panel and
applied to the liquid crystal panel;
the system comprising;
a feeding unit for continuously feeding the continu-
ous web of the optical film to a lamination station;
measuring device for measuring a feed distance of
the continuous web and calculating the feed-length
measurement data based on the feed distance;
a reading unit for reading the encoded information
recorded on the continuous web; a slitting unit for
forming a plurality of slit-lines in the continuous web
by slitting the continuous web from the surface op-
posite to the carrier film to a depth reaching the sur-
face of the carrier film adjacent to the adhesive layer,
along the slitting positions, based on the encoded
information and the feed-length measurement data,
when the slitting position defined in the continuous
web thereon comes to a slitting station;
a control unit for determining whether the polarizing
sheets being formed between an adjacent pair of the
slit-lines sequentially formed in the continuous web
is a defective polarizing sheet having one or more
defects or a normal polarizing sheet having no de-
fect;
a peeling unit for peeling the polarizing sheet deter-
mined to be the normal polarizing sheet, among the
polarizing sheets formed between an adjacent pair
of the slit-lines sequentially formed in the continuous
web of the optical film, from the carrier film and trans-
porting the peeled polarizing sheets to the lamination
station; and
a lamination unit for sequentially transporting liquid-
crystal panels to the lamination station in synchroni-
zation with the transportation of the normal polarizing
sheets to the lamination station and applying the po-
larizing sheets to respective ones of the liquid-crystal
panel in a sequential manner.

11. The system in accordance with claim 10, further
comprising a defective-polarizing-sheet removal unit
for preventing the polarizing sheets determined to
be defective polarizing sheets among the polarizing
sheets being formed between respective pairs of the
slit lines sequentially formed in the continuous web
of the optical film, from being applied to the liquid-
crystal panel.

12. The system in accordance with any one of claims 10
or 11, wherein the lamination unit for applying a nor-
mal polarizing sheet to a liquid-crystal panel further
includes;
a pair of lamination rollers provided at the lamination
station for movement toward and away from each
other, and

an adjustment unit for detecting the position of the
normal polarizing sheet transported in synchroniza-
tion with the conveyance of the liquid-crystal panel
to the lamination station and for adjusting the position
of the normal polarizing sheet with respect to the
liquid-crystal panel at the lamination station;
the adjustment unit being adapted to perform oper-
ations of; adjusting alignment between the leading
edge of the transported normal polarizing sheet and
the leading edge of the liquid-crystal panel conveyed
in synchronization with the transportation of the nor-
mal polarizing sheet toward the nip defined between
the pair of lamination rollers located in spaced-apart
relation; thereafter closing the lamination rollers; and
laminating the normal polarizing sheet to the liquid-
crystal panel by the lamination rollers.

13. The system in accordance with any one of claims 10
to 12, further comprising a slitting positon verifying
unit for verifying if the position of a slit-line actually
formed in the continuous web of the optical film in
the direction transverse to the feed direction coin-
cides with the slitting position at which the slit-line is
to be formed.

14. The system in accordance with claim 13, wherein
the slitting positon verifying unit is adapted to adjust
the position at which the slit-line is to be formed in
the continuous web of the optical film by controlling
the slitting unit based on a deviation in the feed di-
rection between the position of the slit-line actually
formed in the continuous web, and the slitting posi-
tion at which the slit-line is to be formed in the direc-
tion transverse to the feed direction of the continuous
web of the optical film.

15. The system in accordance with claim 11, wherein
the defective-polarizing-sheet removal unit compris-
es a dummy-film drive mechanism having a dummy-
film feed path to which the defective polarizing
sheets formed in the continuous web of the optical
film are to be attached and a shifting mechanism for
shifting the continuous web of the optical film toward
the dummy-film feed path, the shifting mechanism
being moved when a defective polarizing sheet ar-
rives at the removal station to have the continuous
web shifted into contact with the dummy-film feed
path so as to peel the defective polarizing sheet from
the continuous web and attach the defective polar-
izing sheet to the dummy-film feed path.

16. The system in accordance with claim 11, wherein
the defective-polarizing-sheet removal unit compris-
es a dummy-film drive mechanism having a dummy
film feed path for attaching a defective polarizing
sheet thereto and a movable roller constituting a part
of a dummy-film feed path, said movable roller being
moved, when a defective polarizing sheet arrives at
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a nip of the lamination rollers provided in said lami-
nation station and spaced apart from each other, to
replace one of the lamination rollers with the movable
roller so that the movable roller is cooperated with
the other of the lamination rollers, to peel a defective
polarizing sheet from the continuous web, and attach
the defective polarizing sheet to the dummy-film feed
path.

17. The system in accordance with any one of claims 10
to 16, further comprising a liquid-crystal panel trans-
portation unit comprising; a storing magazine for pre-
liminarily storing a plurality of liquid-crystal panels;
a take-out unit for sequentially taking out the liquid-
crystal panels from the storing magazine; and a liq-
uid-crystal orientation controlling unit for controlling
the orientation of a liquid-crystal panel conveyed to
the lamination station in synchronization with a nor-
mal polarizing sheet formed in the continuous web
of the optical film at the time of being transported
sequentially to the lamination station.

18. The system in accordance with claim 17 wherein the
liquid-crystal orientation controlling unit further com-
prising;
a sheet leading edge detecting unit for detecting po-
sition of the leading edge of the normal polarizing
sheet, the leading edge extending in a direction
transverse to the feed direction of the continuous
web of the optical film;
a liquid-crystal panel leading edge detecting unit for
detecting position of the leading edge of the liquid-
crystal panel, the leading edge extending in a direc-
tion transverse to the feed direction of the liquid-crys-
tal panel; and
an orientation controlling unit for controlling orienta-
tion of the liquid-crystal panel, in accordance with
information relating to the position of the leading
edge of the normal polarizing sheets and the leading
edge of the liquid-crystal panel provided by the sheet
leading edge detecting unit and the liquid-crystal
panel leading edge detecting unit.
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摘要(译)

[问题]提供一种用于液晶显示元件的连续制造方法和系统，其有助于提高液晶元件的连续产品的精度和提高速度，并且实现产量的
显着提高。 [解决问题的手段]本发明提供一种用于制造液晶显示元件的连续方法和系统，包括并适于执行以下步骤：限定多个缺陷
偏振片切割位置和正常偏振片切割位置在光学薄膜的连续卷材上，基于通过预检测检测到的光学薄膜的连续卷材中存在的缺陷的位
置，并将正常偏光片施加到液晶面板上以制造液晶显示元件，其中形成的具有与液晶板的尺寸相对应的尺寸的偏振片由光学膜的连
续网形成具有包括有缺陷偏振片切割位置和记录在其上的正常偏振片切割位置的切口位置信息作为编码信息，其中该步骤包括：根
据连续卷材的送出距离计算送纸长度测量数据;读取连续网络上记录的编码信息;基于编码信息和进给长度测量数据，通过沿着切割
位置从与载体膜相对的表面切割连续卷材，形成多条切割线;确定在连续卷材中顺序形成的切割线之间限定的偏光片是否是正常偏光
片，从载体膜上剥离确定为正常偏光片的偏光片并输送到层压工位;将正常的偏振片应用于液晶面板。
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