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Description
TECHNICAL FIELD

[0001] The present invention relates to a method and system for continuously manufacturing liquid-crystal display
elements, and more particularly to a method and system for continuously manufacturing liquid crystal display elements
using a continuous web of optical film laminate.

BACKGROUND ART

[0002] Taking a widescreen television having a diagonal screen size of 42 inches as an example, a liquid-crystal panel
therefor comprises a layered liquid-crystal panel which includes a pair of rectangular-shaped glass substrates each
having a size of about 540 to 560 mm in length X about 950 to 970 mm in width X about 0.7 mm (700 wm) 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. 1. Therefore, the thickness of the liquid-crystal panel itself
is about 1.4 mm (1400p.m). The liquid-crystal display elementiis typically produced from a liquid crystal panel by adhesively
applying a polarizing composite sheet which is an optically functional film, commonly referred as "a polarizing plate", to
each of front (viewing side) and back (backlight side) sides thereof.

[0003] By the way, for aliquid-crystal display element to function, the direction of orientation of liquid-crystal molecules
between two substrates and the direction of polarization of the polarizers laminated to the substrates must be set in a
particular relation to each other. In liquid-crystal display element technologies, LCDs (Liquid-crystal Display) usinga TN
(Twisted Nematic) type liquid-crystal were the first to be put into practical use, and then LCDs using a VA (vertical
Alignment) type liquid-crystal, an IPS (Inplane Switching) type liquid-crystal etc., were put into practical use. Although
atechnical explanation is 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 rubbing directions on the inner surfaces of glass
substrates of the liquid-crystal panel whereby the liquid-crystal molecules are twisted by 90 degrees along the optical
axis, s that when a voltage is applied, the liquid-crystal molecules are aligned in a direction perpendicular to the orientation
films. However, in case where the LCD is designed to allow images as seen from right side of a display screen as those
view as seen from left side, 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 necessary that the polarizing sheets made
from a continuous polarizing composite film to be laminated respectively on the front and back sides of the liquid-crystal
panel must have polarizers respectively oriented in directions inclined by 45 degrees with respect to a lengthwise or
transverse direction of the display screen so as to conform to the rubbing directions.

[0004] Generally, in manufacturing a liquid-crystal display element, there is provided a continuous optical film laminate
comprising a polarizing composite film including a polarizer which has been subjected to an orientation treatment wherein
a polarizer base film is stretched in the lengthwise or transverse direction, a protective film laminated on one side of the
polarizer, and an adhesive layer provided on the other side of the polarizer which is the side to be attached to the liquid-
crystal panel, and a releasable film releasably attached to the adhesive layer. Therefore, in a polarizing sheet for use
in producing a liquid-crystal display element of a TN-type liquid-crystal panel, it is required that the optical film laminate
is punched 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, in such a manner that the long or short side inclined by 45 degrees with respect to
the orientation direction of the polarizer produced by the stretching process. This procedure is described in Japanese
Laid-Open Patent Publication JP 2003-161935A (Patent Document 1) or Japanese Patent 3616866 B (Patent Document
2), for example. It is needless to mention that the polarizing composite film sheet of such rectangular shape has a width
or a short side dimension which is smaller than that of the polarizing composite film.

[0005] The punching or cutting the continuous optical film laminate into the rectangular-shaped sheet may be collec-
tively referred as "a method and system for manufacturing individualized sheets" for liquid-crystal display elements and
the sheets thus produced as "individualized sheets". The punching or cutting is made not only through the surface
protection film but also through the carrier film which is provided for protecting the exposed surface of the adhesive layer
in the polarizing composite film provided in the continuous optical film laminate. The sheet of the carrier film thus punched-
out or cut together with the other parts of the laminate may be referred as a "separator”, rather than a "carrier film sheet"
in the sense that it no longer serves as a transport medium. Thus, the manufacturing process of the liquid-crystal display
elements includes the first step of peeling the separator from each of the optical film laminate sheet to have the adhesive
layer in the polarizing sheet exposed. Subsequently, the polarizing sheets each having the adhesive layer exposed are
conveyed one-by-one by, for example, being transported under a vacuum suction irrespective of whether or not the
surface protection films are laminated on the polarizing sheets, to be laminated to respective ones of a plurality of liquid-
crystal panels. According to the aforementioned manufacturing process of the liquid-crystal display elements, it has
been required that the sheet punched-out or cut from the continuous optical film laminate as described above is in the
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form of an individualized sheet having four trimmed sides and possesses a certain level of stiffness having a certain
resistance to deflection or bend so that it can be transported and laminated without difficulty. In an initial period in the
history of manufacturing process of the liquid-crystal display elements, the optical film sheet or a polarizing sheet contained
in such optical film sheet has generally been called as "polarizing plate" which is still used as a common name.

[0006] In the manufacturing process of TN-type liquid-crystal display elements, a continuous optical film laminate in
the form of a roll of continuous web of such laminate which is then unrolled to be punched-out or cut along cutting lines
extending in a direction transverse to the feed direction, to thereby form a plurality of optical film laminate sheets. Such
optical film laminate sheet also includes a polarizing sheet which is simultaneously formed during the punching process.
However, in this case, it is impossible to produce finished liquid-crystal display elements simply by laminating the sheets
thus formed in the punching or cutting process to respective ones of a plurality of liquid-crystal panels in a subsequent
process. This is because the sheet of the optical film laminate is cut from the web in such a manner that the sheet has
a long or short side extending in a direction 45 degrees with respect to the orientation direction of the polarizer which is
the longitudinal or stretching direction of the polarizer base film (i.e., with respect to the feed direction of the optical film
laminate prior to the punching or cutting process) so that the sheet cannot be laminated to respective ones of the liquid-
crystal panels with the orientation as it has been cut from the web. Therefore, in an effort to provide a finished liquid-
crystal display element by transporting a polarizing sheet to a position for lamination with a liquid-crystal panel, and then
laminating the polarizing sheet to the liquid-crystal panel, a continuous optical film laminate having a width greater than
the long side of the liquid-crystal panel is provided in the form of a roll which is then unrolled in the lengthwise direction.
The length of the unrolled optical film laminate is then cut into sheets with their sides oriented in the direction of 45
degrees with respect to the lengthwise direction, using, for example, a die to form a plurality of individual polarizing
sheets, which are then appropriately fed to the lamination station where the polarizing sheets are laminated with the
liquid-crystal panels, as illustrated and described in the Patent Document 1 or 2. Alternatively, liquid-crystal display
elements have been produced with a manufacturing method wherein an elongated optical film laminate is provided from
a continuous optical film laminate having a substantially large width by cutting or slitting the continuous optical film
laminate in a direction 45 degrees with respect to the lengthwise direction, the elongated optical film laminate having a
length corresponding to the widths for a plurality of liquid-crystal display elements. According to another proposal, a
plurality of individual sheets are connected into a continuous film configuration to provide an elongated optical film
laminate having the orientation direction in 45 degrees with respect to the lengthwise direction of the elongated optical
film laminate. Such methods are illustrated and described in Japanese Patent Publication No. 62-14810B (Patent Doc-
ument 3) and Japanese Patent Publication No. 55-120005A (Patent Document 4). According to the methods, the elon-
gated optical film laminate generally has a width corresponding to that of the liquid-crystal panel and is used by being
wound into a roll. The elongated optical film laminate is then taken out from the roll, and cut into a plurality of sheets
having required length by slitting the film in the transverse direction with respect to its feed direction. The sheets thus
formed are then laminated on the respective ones of liquid-crystal panels sequentially transferred to the laminating
station. Atany rate, the above methods do not provide any noticeable improvement over the method of using individualized
separate sheets of polarizers in manufacturing TN-type liquid-crystal display elements.

[0007] The Patent Document 3 is a Japanese Patent Publication No. 62-14810B which discloses an apparatus to
produce a liquid-crystal panel by sequentially laminating a plurality of sheets each having a required length to respective
ones of a plurality of liquid-crystal panels while continuously feeding a continuous optical film laminate containing a
polarizing composite film, before the VA-type liquid-crystal and the IPS-type liquid-crystal are brought into practical use.
According to the method disclosed by the Patent Document 3, a continuous optical film laminate is provided. The
continuous optical film laminate comprises a polarizing composite film of a substantial length (in the Patent Document
3, termed as an "elongated polarizing plate") and a separator for protecting an adhesive layer provided on one side of
the polarizing composite film and supplied in the form of a roll. The continuous optical film laminate is then unrolled from
the roll of the film laminate and subjected to a process of "slitting only the polarizing plate 4 and the adhesive layer 5
while leaving the separator 6 uncut (hereinafter referred as "half-cut")" to thereby form polarizing sheets of desired
dimensions. If it is found that anyone of the polarizing sheets contain a defect or defects, such defective polarizing sheet
is removed from the process line in the course of the unrolling process. The polarizing film having no defect ro defects
are then peeled off the separator and sequentially laminated the liquid-crystal panels (in the Patent Document 3, termed
as "liquid-crystal cells"). It is interpreted that the method is proposed specifically for manufacturing small-size display
screens for use with electronic calculators or the like. The method can produce "products each having the polarizing
composite film and the liquid-crystal cell laminated together". The apparatus is considered to be a type of labeler unit
which produces an LCD using the TN-type liquid-crystal. There is taught to produce the optical film laminate in the form
of an elongated sheet, and for the purpose, an optical film laminate having a substantially large width is provided and
slit in a direction 45 degrees oblique to the longitudinal direction of the optical film laminate with a width corresponding
to the width of the liquid-crystal panel. Alternatively, a film-like elongated optical film laminate sheet may be formed by
longitudinally connecting a plurality of optical film laminate sheets. Therefore, this apparatus is based on the use of an
elongated polarizing sheet which is cut in a direction 45 degrees oblique to the stretching direction of the polarizing
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composite film with a width corresponding to the width of the liquid-crystal panel. Therefore, the method taught by the
Patent Document 3 cannot be applied directly to a manufacturing process adapted to perform steps of continuously
providing a plurality of polarizing sheets from a continuous optical film laminate and then laminating the respective
polarizing sheets to respective ones of the liquid-crystal panels comprising VA-type or IPS-type liquid-crystal to produce
liquid-crystal display elements.

[0008] The Patent Document 4 is a Japanese Patent Publication No. 55-120005A which discloses an apparatus based
on the technology developed before the VA-type liquid-crystal and the IPS-type liquid-crystal are brought into practical
use as in the case of the Patent Document 3. According to the teachings in the Patent Document 4, a liquid-crystal
display elementis produced by sequentially laminating a plurality of sheets of optical film laminate comprising a polarizing
composite film each having a required length to respective ones of a plurality of liquid-crystal panels. A length of the
optical film laminate is supplied in the form of a roll, and continuously unrolled for use in the process. The optical film
laminate is produced from a polarizing composite film having a substantial width by applying an adhesive layer on one
side of the composite film. A plurality of elongated polarizing composite film sheets having a required width are then
provided by cutting the polarizing composite film. These sheets are then applied to a separately prepared conveyance
medium (i.e., a carrier film) which has preliminarily been subjected to a releasing treatment to produce an optical film
laminate. Then, the optical film laminate is subjected to a half-cut process in a transverse direction by means of two
knives which are spaced apart by a required distance in the longitudinal direction, leaving the conveyance medium uncut.
Thus, the optical film laminate is sequentially cut into a plurality of sheets on the conveyance medium, and the plurality
of formed sheets are sequentially laminated to respective ones of the liquid-crystal panels being conveyed to manufacture
the liquid-crystal display element. This apparatus is also based on the use of an elongated polarizing 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. Therefore, the technology disclosed by the Patent Document 4 cannot be applied
directly to a manufacturing apparatus adapted to perform steps of continuously forming a plurality of polarizing sheets
from a continuous optical film laminate and laminating respective sheets to respective ones of the liquid-crystal panels
comprising VA-type or IPS-type liquid-crystal to produce liquid-crystal display elements.

[0009] With respect to automation of manufacturing process for liquid-crystal display elements using individualized
polarizing sheets will generally be described below. First, a plurality of rectangular individualized sheets are formed from
a continuous optical film laminate containing a polarizing composite film and preliminarily subjected to inspection for the
presence or absence of any defect in an optical film laminate manufacturing line. The formed individualized sheets
inspected for the presence of defects are transported to a liquid-crystal display element manufacturing line in a batch.
Generally, the carried-in individualized sheets are manually stored in a polarizing-sheet magazine. Each of the stored
individualized sheets has a polarizing sheet comprising at least an adhesive layer and a separator laminated thereto to
protect the exposed part of the adhesive layer. The magazine storing the individualized sheets is introduced into the
liquid-crystal display element manufacturing line. There is provided a liquid-crystal panel magazine which is incorporated
in the same manufacturing line and stores a plurality of liquid-crystal panels. A plurality of liquid-crystal panels are taken
out one-by-one from the liquid-crystal panel magazine and conveyed through a cleaning/polishing station. In synchro-
nization with the conveyance of the liquid-crystal panels, the individualized polarizing sheets are taken out one-by-one
from the individualized-sheet magazine by means of a suction conveying unit. The separator is then peeled from each
of the taken-out individualized sheets to expose the adhesive layer of the sheet. When producing a liquid-crystal display
element using the individualized sheet in this manner, the separator must be removed from respective ones of the
individualized sheets one-by-one. Then, the individualized sheets with the adhesive layer exposed are carried under
suction to the lamination station to be laminated to the liquid-crystal panel. Each of the transported individualized sheets
is laminated to one side of the liquid-crystal panel to sequentially produce the liquid-crystal display elements. This method
is disclosed, for example, in Japanese Laid-Open Patent Publication No. 2002-23151 A (Patent Document 5). Flexible
individualized sheets tend to be bowed or warped due to curves or distortion of its edge, and thus it is a serious technical
impediment to accuracy and speed in registration and lamination with liquid-crystal panels. Thus, it will be understood
that the individualized sheet is required to have a certain level of thickness and stiffness to facilitate registration and
lamination with liquid-crystal panels typically in transportation under suction. For example, the disclosures in the Japanese
Laid-Open Patent Publication No. 2004-144913A (Patent Document 6), Japanese Laid-Open Patent Publication No.
2005-298208A (Patent Document 7) or Japanese Laid-Open Patent Publication No. 2006-58411 A (Patent Document
8) can be considered as measures addressing such technical problems.

[0010] On the other hand, the VA-type and IPS-type liquid-crystal panels are not designed to arrange liquid-crystal
molecules in twisted orientations. Thus, when producing liquid-crystal display element using these types of liquid-crystal
panels, there is no need to have the polarization 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 view of viewing angle characteristics inherent
to the orientation of the liquid-crystal, as having been required when using the TN-type liquid-crystal panel. Each of
these liquid-crystal display elements using these liquid-crystal panels is formed by applying sheets to the opposite sides
of the liquid-crystal display panel oriented with their polarization axes crossed at 90 degrees crossing angle. In the case
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of the VA-type and IPS-type liquid-crystal panels, with respect to the viewing angle characteristics, maximum contrast
can be obtained along the direction of the polarizing axis of the polarizing sheet, so that it is preferable that the sheets
have polarizing axes oriented in parallel with the longitudinal or transverse direction of the liquid-crystal panel from the
technical view point of symmetry of the viewing angle characteristics and visibility. Thus, it will be understood that these
sheets to be applied to the liquid-crystal panel has a feature that the continuous optical film laminate including a polarizing
composite film which has been subjected to a 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 laminate to sequentially produce
rectangular polarizing sheets including the polarizing sheets having the same width as the optical film laminate width.
[0011] 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 liquid-crystal 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 is 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 proposal such as the one described
in Japanese Laid-Open Patent Publication No. 2004-361741 A (Patent Document 9) which is based on use of the VA-
type or IPS-type liquid-crystal panels and comprises steps of continuously feeding an optical film laminate comprising
a polarizing composite film, slitting the optical film laminate in conformity to the size of a liquid-crystal panel and sequen-
tially laminating a plurality of sheets which have been produced by the slitting step to respective ones of a plurality of
the liquid-crystal panels.

[0012] The subjects and the concepts of the present invention are close to and inseparably linked with the manufacture
of a liquid-crystal display element using 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.

[0013] However, the mainstream of manufacture of liquid-crystal display elements is still based on the manufacturing
technology utilizing individualized sheets, due to the following technical problems. In manufacturing liquid-crystal display
elements, a critical technical challenge 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 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 laminate. However, it is not actually a practical way to provide a continuous optical film laminate after
completely removing all defects contained in individual films which are to be laminated together to form the optical film
laminate. An observation for defects in the polarizing composite film 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 composite film has revealed that there are various kinds of defects, including defects inherent
in the PVA film of the polarizer itself, defects arose in connection with the lamination of the protective film to the polarizer
and 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. Thus, it is extremely difficult to produce a defect-free optical
film laminate under existing circumstances. Nonetheless, in view of maintaining quality of a display element itself, it is
not permitted to use a polarizing composite film sheet having visible flaws or defects as a sheet for television display
element even if such a flaw or defect is small. Given that the long side dimension of a polarizing sheet formed from the
polarizing composite film is about 1 m, if a defective region cannot be preliminarily removed, 20 to 200 defective liquid-
crystal display elements out of 1,000 products will be produced according to a simple calculation.

[0014] Thus, under the existing circumstances, it has only been possible to define defect-free regions and defect-
containing regions in the polarizing composite film as rectangular regions of the same shape and size, and defect-free
polarizing sheets (hereinafter referred as "normal polarizing sheets") are then cut from the polarizing composite film,
appropriately avoiding defect-containing regions to have the normal polarizing sheets laminated to the respective ones
of the liquid-crystal panels as a rectangular-shaped normal polarizing sheet in the later process. The defect-containing
regions are also cut from the polarizing composite film, as defective polarizing sheets (hereinafter referred as "defective
polarizing sheets"), and the rectangular shaped defective polarizing sheets can only be removed selectively in the later
process.

[0015] Proposals relating to a preliminary inspection apparatus for a polarizing composite film have previously been
made, as disclosed, for example, in Japanese Patent No. 3974400B (Patent Document 10; see also JP 2003 202 298),
Japanese Laid-Open Patent Publications 2005-62165A (Patent Document 11) and 2007-64989A (Patent Document 12).
These proposals relate to method based on the use of individualized sheets, and primarily includes the steps of inspecting
defects in a web of a polarizing composite film being continuously fed to determine positions or coordinates of detected
defects, if any, through image processing, encoding information obtained by the image processing, directly printing the
encoded information on marginal or edge portion of the polarizing composite film which will be left in the web after cutting
the polarizing composite film during the production of the individualized sheets, and taking up the resulting polarizing
composite film to form a roll. The method further comprises the steps of reading the encoded information printed on the
polarizing composite film fed out of the roll, providing marks at the positions of the defects based on the results of
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determination on the presence of defects, cutting the polarizing composite film for producing individualized sheets, and
based on the marks provided beforehand, sorting the individualized sheets into normal and defect-containing products.
The above steps have been believed as being essential toimproving yield in the manufacture of such individualized sheets.
[0016] Just for reference, in the Patent Document 10 or 12, the polarizing composite film is termed as "sheet-shaped
member", and there is described that the sheet-shaped member may include "for example, a polarizing composite film,
a phase difference film, an plastic sheet for organic electroluminescent (EL) elements, a plastic sheet for liquid-crystal
cells, and a plastic sheet for solar battery boards". In an example illustrated in FIGS. 1 (a) and 1 (b) of the Patent
Document 10 or 12, the sheet-shaped member includes a polarizing composite film, which has a polarizer and two
protective films laminated to respective ones of the opposite surfaces of the polarizer, and there is described that the
polarizing composite is punched out or cut into sheets and the resultant sheet is termed as "product”. In the Patent
Document 11, the polarizing composite film is termed as a "polarizing plate stock", and a cut piece is termed as a "sheet-
shaped product". The Patent Documents 10 or 12 first describes a method wherein an inspection unit is used to detect
defects present in the polarizing composite film in terms of positions or coordinates locations of the defecs. Then the
detected information is encoded. The encoded information is printed by a recording device to print onto a polarizing
composite film. The encoded information is printed onto appropriated positions of the polarizing composite film in such
a manner as to be readable by a reading unit when a sheet is cut from the polarizing composite film. The polarizing
composite film having the encoded information printed thereon is wound into a roll. The Patent Documents 10 to 12 also
disclose a further manufacturing step wherein the roll produced in the first process is transformed into separate sheets
of polarizing film by unrolling the polarizing composite film from the roll and forming sheets from the polarizing composite
film. The manufacturing process further comprises a first sub-step of making a mark directly to a position or coordinate
location of a defect of the polarizing composite film, based on the encoded information on the polarizing composite film
and read by the reading unit, and a second sub-step of punching or slitting the polarizing composite film being fed out
from the roll, and allowing the polarizing sheet punched out or cut from the polarizing composite film fed out from the
roll to be sorted into a normal product and a defective product in the next process according to the presence or absence
of marks.

[0017] It should be noted that there is a significant difference in the surrounding circumstances between the conven-
tional technique where a plurality of individualized sheets are preliminarily formed from a continuous optical film laminate,
and then transported in a batch into the manufacturing process of the liquid-crystal display element for lamination on
respective ones of a plurality of liquid-crystal panels one-by-one, and a continuous manufacturing of liquid-crystal display
elements that the present invention is aiming at, where only the sheets that are determined to be normal sheets are
supplied to a lamination station to be laminated to the liquid-crystal panels, while unrolling a continuous optical film
laminate with predefined slit lines, without interrupting the feed of the optical film laminate with slit lines, by providing a
measure to keep the polarizing sheets, which are determined to be the defective polarizing sheet out of the normal
polarizing sheets and the defective polarizing sheets that are sequentially formed separated from each other on the
carrier film, from being laminated to the liquid-crystal panel, as described later.

[0018] For preventing the defective polarizing sheet of the polarizing composite film from being transported to the
lamination station for lamination with liquid-crystal panels, it is generally a preferable way that in unrolling the continuous
optical film laminate comprising the polarizing composite film, defective regions of the polarizing composite film are cut
from the continuous optical film laminate as the defective polarizing sheet and removed from the manufacturing line.
With this process, the feed of the continuous optical film laminate may be 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 continuous optical film
laminate, it becomes difficult to avoid defective liquid-crystal display elements being formed. Even though a manufacturing
speed can be maintained, it is compelled to sacrifice product yield. This is one of the technical problems to be solved
by the present invention. Specifically, the problem is how to remove the defective region or defective polarizing sheets
of the polarizing composite film included in the continuous optical film laminate in the process of the feed of the continuous
optical film laminate without interrupting the feed.

[0019] The applicant has already proposed a manufacturing method by the Japanese Laid-Open Patent Publication
2007-140046A (Patent Document 13) wherein the method comprises the steps of peeling a carrier film from a continuous
optical film laminate unrolled continuously from a roll of the continuous optical film laminate to expose a polarizing
composite film having an adhesive layer, inspecting 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 in the place, and transporting the resulting normal polarizing sheet to a
lamination position using another conveyance medium. It should however be noted that this process is not the one which
makes it possible to feed only the normal polarizing sheets produced from the continuous optical film laminate to the
lamination station with the liquid-crystal panel by means of the carrier film. This technique is a method where the plurality
of cutand individualized sheets are releasably laminated to another conveyance medium and transported to the lamination
station with the liquid-crystal panel, which is similar to the method where the polarizing composite film is cut on separately
provided conveyance medium, and the sheetis transported to the lamination station with the liquid-crystal panel, disclosed
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in Patent Document 4. It should be referred that this technique is not beyond the individualized sheet manufacturing
system of the liquid-crystal display elements.

[0020] The applicant has further disclosed by the Japanese Patent Application No. 2007-266200 an invention relating
to a method and a system for laminating a polarizing sheet to a liquid-crystal panel, as shown in FIG. 2. This is a method
and system for manufacturing liquid-crystal display elements comprising the steps of peeling a first carrier film which is
provided for protecting the adhesive layer of a polarizing composite film contained in the continuous optical film laminate
preliminarily inspecting a defect or defects present in the continuous polarizing composite film having the adhesive layer
exposed by peeling the first carrier film, feeding a second carrier film and releasably laminating the second carrier film
to the exposed adhesive layer of the polarizing composite film to provide again a protection for the adhesive layer.
Therefore, itis possible to inspect a defect or defects presentin the polarizing composite film during the feeding operation
of the continuous optical film laminate without interrupting the feed. Then, this method further comprises a step of forming
a plurality of slit lines in the continuous optical film laminate along a direction transverse to the feed direction of the
optical film laminate, the slit lines being formed to a depth reaching the inner surface of the second carrier film to thereby
define defect-containing polarizing sheets and defect-free, normal non-defective polarizing sheets between respective
longitudinally adjacent two slit lines formed sequentially on the optical film laminate along the feed direction, while the
defective polarizing sheet and the defect-free, normal polarizing sheet respectively corresponds to a defective region
including defects and normal region including no defect of the polarizing composite film segmented into a plurality of
rectangular shape as determined by the result of the inspection for the existence of defects in the polarizing composite
film. This method also comprises a step of automatically removing only the defective polarizing sheets from the second
carrier film and feeding only the normal polarizing sheets left on the second carrier film to a lamination station. Finally,
the method comprises the step of peeling the normal polarizing sheets from the second carrier film, and laminating each
of the normal polarizing sheets to one of opposite surfaces of each of the liquid-crystal panels. This method contains
an innovative proposal allowing for shifting from a conventional liquid-crystal display element manufacturing system
which is designed to carry a plurality of preliminarily formed individualized sheets in a batch in the manufacturing process
of the liquid-crystal display element, and laminate the individualized sheets one by one to respective ones of a plurality
of liquid-crystal panels, to a continuous manufacturing system for liquid-crystal display element designed to continuously
form a plurality of polarizing sheets from a continuous optical film laminate fed out from a roll, and directly laminate the
formed sheets to respective ones of a plurality of liquid-crystal panels. The roll of the continuous optical film laminate
used in the above method is a roll of the continuous optical film laminate that comprises a polarizing composite film
having an adhesive layer which at least is not preliminarily inspected and a carrier film that is releasably laminated on
the adhesive layer.

[0021] The technical challenge of the aforementioned method and apparatus shown in FIG. 2 of the Patent Application
No. 2007-266200 has been how to realize the technical measures for forming a plurality of slit lines in the continuous
optical film laminate in a direction transverse to the feed direction of the continuous optical film laminate at a side opposite
to the second carrier film to a depth reaching the adhesive surface of the second carrier film, during the feed of the
continuous optical film laminate, to form defective polarizing sheets and normal polarizing sheets, between respective
two of the slit lines formed sequentially along the feed direction, the defective polarizing sheets and the normal polarizing
sheets respectively corresponding to the preliminarily defined defective and defect-free regions in the polarizing com-
posite film as determined by the result of the inspection for the existence of a defect or defects in the polarizing composite
film, while preventing only the defective polarizing sheets from being transported to the lamination position for lamination
with the liquid-crystal panel. As a result, the technical challenge has been solved by providing steps of, for the inspection
for defining the defective and defect-free regions, separating the continuous optical film laminate from the carrier film
and/or the surface-protection film, and after the inspection, laminating a substitute carrier film and/or a surface protection
film again on the continuous optical film laminate, these steps being and incorporated as a series in the manufacturing
process of the liquid-crystal display element. These steps have made it possible to inspect defects in the polarizing
composite film during the manufacturing process of the liquid-crystal display elements by separating the carrier film
and/or the surface protection film from the continuous optical film laminate comprising the polarizing composite film and
exposing the polarizing composite film having the adhesive layer. It should be noted that these steps are essential to
protect the surface opposite to the adhesive layer of the polarizing composite film and the exposed surface of the adhesive
layer of the polarizing composite film. However, although these steps are essential, the steps cause not only substantial
complexity in the entire system for laminating the normal polarizing sheets of the formed polarizing composite film 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 reduction in the manufacturing speed.

[0022] The present invention has been made based on the aforementioned prior proposals and through intensive
researches and considerations for significantly enhancing product accuracy and manufacturing speed, and drastically
improving manufacturing yield, in the manufacture of liquid-crystal display elements.

[0023] The prior art documents referred to in the above descriptions are listed below.
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Patent Document 1: Japanese Laid-Open Patent Publication 2003-161935A
Patent Document 2: Japanese Patent No. 36168668

Patent Document 3: Japanese Patent Publication 62-14810B

Patent Document 4: Japanese Laid-Open Patent Publication 55-120005A
Patent Document 5: Japanese Laid-Open Patent Publication 2002-23151A
Patent Document 6: Japanese Laid-Open Patent Publication 2004-144913A
Patent Document 7: Japanese Laid-Open Patent Publication 2005-298208A
Patent Document 8: Japanese Laid-Open Patent Publication 2006-58411A
Patent Document 9: Japanese Laid-Open Patent Publication 2004-361741 A
Patent Document 10: Japanese Patent No. 3974400B (JP 2003 202 298)
Patent Document 11: Japanese Laid-Open Patent Publication 2005-62165A
Patent Document 12: Japanese Laid-Open Patent Publication 2007-64989A
Patent Document 13: Japanese Laid-Open Patent Publication 2007-140046A

Further, EP2093041 A1, which discloses the features of the preambles of the independent claims, describes a strip-
shaped polarizing film having a protective film strip conformably adhered to one surface thereof and a releasable liner
conformably adhered to the other surface thereof and delivered from a film delivering station. After an appearance
inspection, a lamination of the protective film strip and the polarizing film strip is half-cut using a laser unit to form an
array of laminations each consisting of a protective film and a polarizing film, with the releasable liner being left intact.
Then, the polarizing films are fed to a peeling mechanism. The peeling mechanism feeds a forwardmost one the polarizing
films to a laminating mechanism while peeling off the releaseable liner therefrom by a knife-edged member. The for-
wardmost polarizing film is laminated to a liquid-crystal panel conveyed to the laminating mechanism by a panel transport
apparatus in synchronization of the feeding of the forwardmost polarizing film.

DISCLOSURE OF THE INVENTION
[PROBLEM TO BE SOLVED BY THE INVENTION]

[0024] As previously described, the VA-type and IPS-type liquid-crystal panels are advantageous over TN-type liquid-
crystal panels from the viewpoint of manufacture in that there is no restriction in the VA and IPS-types that two polarizing
sheets are required to be laminated to respective ones of front and rear surfaces of the liquid-crystal panel in 45 degrees
oblique with respect to the polarization axis of the polarizing sheet on the respective sides of the liquid-crystal display
element, due to the viewing angle characteristics inherent to the orientation of the liquid-crystal, as experienced in the
manufacture of TN-type liquid-crystal panels. Therefore, in a process for continuously manufacturing liquid-crystal display
elements using the VA-type and IPS-type liquid-crystal panels, it becomes possible to carry out the process through
steps of sequentially peeling an optically functional film sheet from a carrier film and laminating the sheet to respective
ones of a plurality of liquid-crystal panels, while feeding the continuous optical film laminate comprising a carrier film on
which an optically functional film sheet is releasably laminated. In addition, when the continuous optical film laminate is
being fed, if only the sheets determined to be the defect-free, normal polarizing sheets, among the polarizing sheets
being formed, are laminated to respective ones of a plurality of liquid-crystal panels to make liquid-crystal display elements,
without interrupting the feed of the continuous optical film laminate, it becomes possible to obtain enhanced product
accuracy and manufacturing speed as well as significantly improved production yield in the manufacture of liquid-crystal
display elements.

[0025] It is therefore an object of the present invention to provide a method and system for continuously laminating
only normal polarizing sheets without interrupting feeding operation of a continuous optical film laminate while removing
defect-containing polarizing sheets from the manufacturing line so that the defect-containing polarizing sheets are not
laminated to liquid-crystal panels.

Another object of the present invention is to provide a method and system wherein the continuous optical film laminate
comprises at least an optically functional film having an adhesive layer provided thereon and a carrier film releasably
laminated on said adhesive layer, the optically functional film including at least one defect-free region and at least one
defect-containing region, the defect-free and defect-containing regions being defined along the longitudinal direction in
accordance with position or positions of a defect or defects existing in the optically functional film and detected through
a preliminary inspection, the defect-free region having a predefined length corresponding to the dimension of the liquid-
crystal panel, the defect-containing region including at least one defect and defined as a region having a predefined
length which is different from the length of the defect-free region, the length of the defect-containing region being defined
across the position or positions of the defect or defects, wherein slit lines are sequentially formed to extend in a transverse
direction of the optical film laminate at a side opposite to the carrier film to a depth reaching the surface of the carrier
film adjacent to the adhesive layer, the slit lines forming at least one defect-free, normal polarizing sheet having no defect
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and at least one defect-containing polarizing sheet having at least one defect and separated from the normal polarizing
sheets on the carrier film.

[MEANS FOR SOLVING THE PROBLEM]

[0026] According to one aspect of the present invention, there is provided a method for continuously manufacturing
liquid-crystal display elements, using a continuous optical film laminate which comprises at least an optically functional
film having an adhesive layer provided thereon and a carrier film releasably laminated on said adhesive layer, the optically
functional film including at least one defect-free region and at least one defect-containing region, the defect-free and
defective regions being defined along the longitudinal direction in accordance with position of a defect existing in the
optically functional film and detected through a preliminary inspection, said defect-free region having a predefined length
corresponding to a dimension of a liquid-crystal panel to which said optically functional film is to be laminated, said
defect-containing region including at least one defect and defined as a region having a predefined length which is different
from the length of said defect-free region, the length of the defect-containing region being defined across said position
of the defect, slit lines being sequentially formed in a transverse direction of said optical film laminate at a side opposite
to said carrier film to a depth reaching a surface of said carrier film adjacent to said adhesive layer, longitudinally adjacent
two of said slit lines forming one sheet of said optically functional film having a definite length on said carrier film, said
sheet is a normal optically functional sheet corresponding to said defect-free region having said predefined length if it
does not contain any defect, or said sheet is a defect-containing optically functional sheet corresponding to said defect-
containing region,

the method characterized by the steps of;

providing a roll of pre-inspected continuous optical film laminate (15) having predefined slit lines (16),

continuously unrolling a continuous optical film laminate with predefined slit lines from the roll to a lamination station for
lamination with liquid-crystal panel,

measuring a feed length of the continuous optical film laminate with predefined slit lines and calculating the length of
the sheet of the optically functional film separated by respective ones of sequentially formed slit lines on the continuous
optical film laminate, based on the feed length,

comparing the length of the sheet of the optically functional film to said predefined length and determining whether the
sheet is a normal optically functional film sheet or a defect-containing optically functional film sheet, peeling the sheet
from the continuous optical film laminate if the sheet of the optically functional film is determined to be a normal optically
functional film sheet, and

conveying liquid-crystal panel in synchronization with transportation of the normal optically functional film sheet to the
lamination station and laminating the normal optically functional film sheet to said liquid-crystal panel.

[0027] According to one embodiment of the present invention, the method further comprises a step of removing a
sheet determined to be a defect-containing optically functional film sheet so as to prevent the defect-containing optically
functional film sheet from being laminated to the liquid-crystal panel.

[0028] According to one embodiment of the present invention, the method uses a pair of laminating rollers disposed
at the lamination station and movable vertically toward and away from each other, the step of laminating the normal
optically functional film sheet to the liquid-crystal panel at the lamination station further comprises steps of detecting
position of the normal optically functional film sheet transported to the lamination station in synchronization with delivery
of the liquid-crystal panel, by using a pair of laminating rollers adapted to be vertically moved toward and away from
each other disposed at the lamination station, and adjusting a lamination position between the normal optically functional
film sheet and the liquid-crystal panel at the lamination station,

wherein the leading edge of the normal optically functional film sheet transported to a nip between the lamination rollers
is adjusted in position with respect to the leading edge of the liquid-crystal panel while the rollers are in spaced-apart
relation, so that they match and then the lamination rollers are linked again whereby the normal optically functional film
sheet is laminated to the liquid-crystal panel.

[0029] According to another embodiment of the present invention, there are provided a dummy file feed path for
transporting a dummy film and a movable roller which is capable of being moved to an operative position to define a
part of the dummy film feed path, the step of removing a sheet determined to be a defect-containing optically functional
film sheet includes providing a dummy film feed path for transporting a dummy film and a movable roller which is movable
between an operative position and a retracted position, whereby, when a defect-containing optically functional film sheet
reaches a removal station, the movable roller is moved to the operative position wherein the movable roller functions to
bring the defect-containing sheet into contact with the dummy film in the dummy film feed path to have the defect-
containing sheet laminated with the dummy film, so that the defective optically functional film sheet is peeled from the
continuous optical film laminate.

[0030] According to a further embodiment of the present invention, wherein the step of removing a sheet determined
to be a defect-containing optically functional film sheet includes providing a dummy film feed path for transporting a
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dummy film and a movable roller which is movable between an operative position and a retracted position, the movable
roller being adapted to be located in said operative position in the place of one of the lamination rollers so that the
movable roller and the other lamination roller are operated in an inter-related manner, whereby, when a defect-containing
sheet reaches a nip between the lamination rollers, the movable roller is moved to said operative position while the
lamination rollers are in spaced-apart relation to cooperate with said other lamination roller to peel the defect-containing
sheet from the continuous optical film laminate and laminate it to the dummy film in said dummy film feed path.

[0031] According to one embodiment of the present invention, the method further comprises steps of pre-storing a
plurality of liquid-crystal panels in a magazine, taking out the liquid-crystal panels one-by-one from the magazine, and
controlling a posture of liquid-crystal panel delivered to the lamination station in synchronization with transportation of
the normal optically functional film sheet when the normal optically functional film sheet is transported to the lamination
station.

[0032] According to one embodiment of the present invention, the step of controlling the posture of liquid-crystal panel
performs the control, based on position information of leading edges of the normal optically functional film sheet and the
liquid-crystal panel obtained by detecting the leading edge of a normal optically functional film sheet extending in trans-
verse direction with respect to the feed direction of the continuous optical film laminate and the leading edge of the liquid-
crystal panel extending in transverse direction with respect to the feed direction of the liquid-crystal panel.

[0033] Accordingtoasecond aspectofthe presentinvention, there is provided a system for continuously manufacturing
liquid-crystal display elements using a continuous optical film laminate which comprises at least an optically functional
film having an adhesive layer provided thereon and a carrier film releasably laminated on said adhesive layer, the optically
functional film including at least one defect-free region and at least one defect-containing region, the defect-free and
defect-containing regions being defined along the longitudinal direction in accordance with position of a defect existing
in the optically functional film and detected through a preliminary inspection, said defect-free region having a predefined
length corresponding to a dimension of a liquid-crystal panel to which said optically functional film is to be laminated,
said defective region including at least one defect and defined as a region having a predefined length which is different
from the length of said defect-free region, the length of the defective region being defined across said position of the
defect, slit lines being sequentially formed in a transverse direction of said optical film laminate at a side opposite to said
carrier film to a depth reaching a surface of said carrier film adjacent to said adhesive layer, longitudinally adjacent two
of said slit lines forming one sheet of said optically functional film having a definite length on said carrier film, said sheet
is a normal optically functional sheet corresponding to said defect-free region having said predefined length if it does
not contain any defect, or said sheet is a defect-containing optically functional sheet corresponding to said defect-
containing region,

the system characterized by;

being adapted to use a roll of pre-inspected continuous optical film laminate (15) having predefined slit lines (16) and
comprising;

a support rack for rotatably mounting the roll of the continuous optical film laminate,

a feed device for continuously unrolling and feeding a continuous optical film laminate from the roll to a lamination station
for lamination with the liquid-crystal panel,

a measuring unit for measuring a feed length of the continuous optical film laminate with predefined slit lines and
calculating a length of a sheet of the optically functional film separated by respective ones of sequentially formed slit
lines on the continuous optical film laminate based on the feed length,

a control unit for comparing the length of the sheet of the optically functional film to a predefined length and thereby
determining whether the sheet is a normal one or a defect-containing one,

a peeling unit for peeling the normal optically functional film sheet from the continuous optical film laminate with predefined
slit lines if the sheet of the optically functional film is determined to be a normal optically functional film sheet, and

a lamination unit for conveying liquid-crystal panel in synchronization with the transportation of the normal optically
functional film sheet to the lamination station and laminating the normal optically functional film sheet to the liquid-crystal
panel.

[0034] According to one embodiment of the present invention, the system further comprises a defect-containing po-
larizing sheet removal unit for removing a sheet determined to be a defect-containing optically functional film sheet for
preventing the defect-containing optically functional film sheet from being laminated to the liquid-crystal panel.

[0035] According to a further embodiment of the present invention, the lamination unit for laminating the normal
polarizing sheet to the liquid-crystal panel at the lamination station further comprises a pair of laminating rollers disposed
at the lamination station and adapted to be vertically moved toward and away from each other, and an adjusting unit for
adjusting a lamination position between the normal optically functional film sheet and the liquid-crystal panel at the
lamination station by detecting position of the normal optically functional film sheet transported to the lamination station
in synchronization with conveyance of the liquid-crystal panel, wherein the adjusting unit adjusts the position of the
leading edge of the normal optically functional film sheet transported to a nip between the lamination rollers and the
leading edge of the liquid-crystal panel so that they match while the lamination rollers are in spaced-apart relation, and
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then the lamination rollers are linked again and thereby the normal optically functional film sheet is laminated to the
liquid-crystal panel.

[0036] According to one embodiment of the present invention, the defective polarizing sheet removal unit comprises
a dummy film feed path including a movable roller and for passing a dummy film, a moving unit for moving the continuous
optical film laminate to the dummy film feed path, and a dummy film drive mechanism for conveying a defect-containing
optically functional film sheet, wherein, when a defective optically functional film sheet in the continuous optical film
laminate reaches a removal station, said movable roller functions to move the continuous optical film laminate to the
dummy film feed path thereby the defect-containing optically functional film sheet is peeled from the continuous optical
film laminate and laminated to the dummy film in the dummy film feed path.

[0037] According to one embodiment of the present invention, the defective polarizing sheet removal unit comprises
a dummy film feed path including a movable roller and for passing a dummy film, a moving unit for moving the continuous
optical film laminate to the dummy film feed path, and a dummy film drive mechanism for conveying a defect-containing
optically functional film sheet, wherein, when a defect-containing optically functional film sheet reaches a nip between
the lamination rollers while the rollers are in spaced-apart relation at the lamination station, the movable roller is moved
to a position to replace one of the lamination rollers so that the movable roller and the other lamination roller are operated
in an inter-related manner to peel the defective optically functional film sheet from the continuous optical film laminate
and laminate it to the dummy film feed path.

[0038] According to one embodiment of the present invention, the system further comprises a liquid-crystal panel
conveyance apparatus including a magazine for storing a plurality of liquid-crystal panels, a conveyance apparatus for
taking out the liquid-crystal panels one-by-one from the magazine, and, a liquid-crystal panel posture control device for
controlling a posture of the liquid-crystal panel delivered to the lamination station in synchronization with transportation
of the normal optically functional film sheet when the normal optically functional film sheet is transported to the lamination
station.

[0039] According to one embodiment of the presentinvention, the liquid-crystal panel posture control device comprises
a normal optically functional film sheet leading edge detection unit for detecting the leading edge of the normal optically
functional film sheet extending in transverse direction with respect to the feed direction of the continuous optical film
laminate, a liquid-crystal panel leading edge detection unit for detecting the leading edge of the liquid-crystal panel
extending in transverse direction with respect to the feed direction of the liquid-crystal panel, and a posture control device
for controlling a posture of the liquid-crystal panel, based on position information of the leading edges of the normal
optically functional film sheet and a liquid-crystal panel obtained by respective said detection units.

BRIEF DESCRIPTION OF THE DRAWINGS
[0040]

FIG. 1 illustrates a typical example of a liquid-crystal display element for a widescreen television having a diagonal
screen size of 42 inches.

FIG. 2 is a conceptual diagram showing a liquid-crystal display element continuous manufacturing system wherein
defect-free sheets of an optically functional film are laminated to liquid-crystal panels after preliminary inspection of
defects in the optically functional film, while unrolling the continuous optical film laminate .

FIG 3 is a schematic diagram showing the structure of a continuous optical film laminate with predefined slit lines
for use in continuously manufacturing liquid-crystal display element according to the present invention.

FIG. 4 is a conceptual diagram showing a liquid-crystal display element continuous manufacturing system according
to one embodiment of the present invention, wherein the system comprises a feed apparatus for feeding a continuous
optical film laminate with predefined slit lines, and a liquid-crystal-panel conveyance apparatus for feeding a plurality
of liquid-crystal panels to be laminated with a normal polarizing sheet having an adhesive layer constituting the
continuous optical film laminate with predefined slit lines.

FIG. 5 is a flowchart showing manufacturing each of manufacturing processes or process steps in the system for
continuously manufacturing liquid-crystal display elements in FIG 4.

FIG. 6 is a schematic diagram showing the relationship between a control unit for controlling device of the feed
apparatus of the continuous optical film laminate with predefined slit lines and the Liquid-crystal panel conveyance
apparatus illustrated in FIG 4, and information read by a determination unit in the continuous manufacturing system
of the liquid-crystal display element according to one embodiment of the present invention.

FIG. 7 is a schematic diagram showing a defective-polarizing-sheet removal unit for removing a defective polarizing
sheet of an optically functional film configuring a continuous optical film laminate with predefined slit lines, comprising
(1) a dummy-film drive mechanism including a movable roller disposed in a feed passage for a continuous optical
film laminate with predefined slit lines or (2) a dummy-film drive mechanism including a movable roller adapted to
be replaced with one of the lamination rollers from a pair of the lamination rollers disposed at lamination station B,
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according to one embodiment of the present invention.

FIG. 8 is a schematic diagram showing the state when a pre-alignment unit, a alignment unit, a conveyance unit for
conveying the panels to the lamination position and a panel-edge detection unitin the liquid-crystal panel conveyance
apparatus are controlled, based on the information on the sheets determined by the determination unit to allow a
liquid-crystal panel to be conveyed in a controlled posture, in the liquid-crystal display element continuous manu-
facturing system according to one embodiment of the present invention.

FIG. 9 is a schematic diagram showing a lamination unit with liquid-crystal panels comprising an optical film-edge
detection unit for detecting a leading edge of a normal polarizing sheet of a polarizing composite film constituting
the continuous optical film laminates with predefined slit lines.

FIG. 10 is a schematic diagram showing a manufacturing method and system for a continuous optical film laminate
with predefined slit lines, according to a first embodiment of the present invention.

FIG 11 is a schematic diagram showing a manufacturing method and system for a continuous optical film laminate
with predefined slit lines, according to a second embodiment of the present invention.

FIG. 12 is a flowchart showing manufacturing steps according to the first embodiment of the present invention.
FIG. 13 is a flowchart showing manufacturing steps according to the second embodiment of the present invention.
FIG. 14 is a schematic diagram showing the operation of a slitting position checkup unit, together with the inspection
method for checking a difference between the position of the slit line actually formed in a direction transverse to a
feeding direction and a position at which the slit line is to be formed (position of the reference slit line) on the
continuous optical film laminate, the slit line is calculated based on the feed-length measurement data of the fed-
out length of the optical film laminate according to one embodiment of the present invention.

FIG. 15 is a schematic diagram showing a technique of calculating a position for forming a slit line in a continuous
optical film laminate to segment a region of an optically functional film into a defective region and a defect-free region
according to one embodiment of the present invention.

FIG. 16 is a diagram showing a step to form slit line in a technique of storing defect identification information Xy
according to one embodiment of the present invention.

FIG 17 is a diagram showing a step to form a slit line in a technique of modifying a length to a next-slit-line formation
position to (X' + X0’) wherein X0’ > X0, according to one embodiment of the present invention.

FIG. 18 is a diagram showing a step to form slit line in a technique of modifying a length to a next-slit-line formation
position to [(X’ + X0) / m] wherein m = 2 or more, according to one embodiment of the present invention.

FIG 19 is a schematic diagram showing a manufacturing system for a continuous optical film laminate with predefined
slit lines having three inspection units, according to the third embodiment of the present invention.

FIG. 20 is a table showing a defect inspection unit, types of defect and a defect detection method according to one
embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0041] The present invention will now be described with reference to specific embodiments illustrated in the accom-
panying drawings.

1. General Description of Continuous Optical film Laminate with Predefined Slit lines

[0042] FIG 3(1) shows in fragmentary perspective view a continuous optical film laminate 15 which can be used in
the method and apparatus in accordance with one embodiment of the present invention and comprised of an optically
functional film 11 and a carrier film 13 to which the optically functional film 11 is attached. FIG 3(2) is a schematic diagram
specifically showing a predefined slit line 16 produced in the laminate to divide the optically functional film 11 on the
laminate into a plurality of sheets. The slit line 16 is formed to extend in a transverse direction of the continuous web of
the optical film laminate. A plurality of slit lines are formed along the length of the laminate 15 with spacings between
two adjacent slit lines 16. FIG 3 (3) is a schematic diagram showing a liquid-crystal display element manufactured by
laminating the above mentioned optically functional film sheet 11 to a liquid-crystal panel.

[0043] The continuous optical film laminate 15 having predefined slit lines 16 is hereinafter referred as a slitted optical
film laminate 10 and includes sheets 11 of the optically functional film which are to be laminated to a liquid-crystal panels
W, According to the illustrated embodiment, the optical film laminate 15 comprises the aforementioned optically functional
film 11 and the carrier film 13, the optically functional film 11 being embodied as a polarizer having transparent protective
films attached to the opposite sides, an adhesive layer 12 being attached to the surface of one of the transparent
protective films. A surface-protection film 14 is attached through an adhesive layer to the surface of the other of the
transparent protective films. The polarizer is designed to be attached to a liquid-crystal panel W with the adhesive layer
12. The carrier film 13 is releasably laminated on the adhesive layer 12, wherein the optically functional film 11 and the
surface-protection film 14 are cut simultaneously on the carrier film 13 along slit lines formed in the transverse direction
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of the continuous optical film laminate 15.

[0044] The optically functional film 11 generally comprises a continuous web of polarizer, a pair of protective films
respectively laminated on the opposite surfaces of the polarizer, and an acrylic adhesive layer 12 on the protective film
on the side of the polarizer which is to be applied to the liquid-crystal panel W. The carrier film 13 is releasably laminated
to the adhesive layer 12 for protecting the exposed side of the exposed adhesive layer 12 of the polarizing composite
film 11. The optically functional film 11 is formed through the following process, for example. First, a continuous polarizer
having a thickness of 20 to 30 uwm is formed by subjecting a PVA (polyvinyl alcohol)-based film having a thickness of
about 50 to 80 wm to a dyeing treatment using iodine and a cross-linking treatment, the resultant PVA-based film being
then subjected to an orientation treatment which is carried out by stretching the film 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 continuous polarizer having an excellent optical property in addition to excellent uniformity
and accuracy, itis desirable that the stretching direction of the PVA-based film corresponds to the lengthwise or widthwise
directions of the film. Generally, the absorption axis of the polarizer or the optically functional film including such polarizer
is parallel to the lengthwise direction of the optically functional film, and the polarizing axis is in the widthwise direction
perpendicular to the absorption axis. Then, the protective film is laminated to one or each of the opposite surfaces of
thus formed continuous polarizer with an adhesive. Finally, on one side of the continuous polarizer having the protective
film laminated thereon, the acrylic adhesive layer 12 is applied for attachment of the polarizer to the liquid-crystal panel
W. Generally, a transparent TAC (triacetylcellulose)-based film having a thickness of about 40 to 80 um is often used
as the protective film for protecting the continuous polarizer. In the following description, the continuous web of the
polarizer may be simply referred as "polarizer." In addition, unless it is necessary to differentiate, the optically functional
film may be simply referred as "polarizing composite film."

[0045] 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 "polarizing composite film and layer" constituting a polarizing composite 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 FIG 3(1) is interpreted as corresponding to the "film composing polarizing
films", so-called a polarizing composite film. Thus, the sheet in the perspective view at FIG 3(3) 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 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 polarizer,
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", or "polarizing film", and a sheet commonly called by the name "polarizing plate", which
is formed in a rectangular shape from the polarizing composite film or polarizing film, will be referred to as "polarizing
sheet" or simply "sheet". In addition, when a sheet is formed from an optical film laminate including a polarizing 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 laminate 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" respectively.

[0046] The polarizing composite film 11 generally has a thickness of about 110 to 220 wm. The polarizing composite
film 11 is generally comprised of a polarizer having a thickness of about 20 to 30 wm, a protective film of which thickness
may be about 80 to 160 nm when two protective films are laminated on respective ones of opposite surfaces of the
polarizer, and an adhesive layer 12 of which thickness formed on one side of the polarizer to be laminated to a liquid-
crystal panel W is about 10 to 30 um. 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 television
having a diagonal screen size of 42 inch, on an assumption that a thickness of a liquid-crystal panel W itself is about
1400 pm, and since the 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 thickness 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 polarizing composite film 11 is about 10 : 1.5t0 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 12 formed on the other surface of the polarizer, from the viewpoint of reducing 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 thickness of the resultant liquid-crystal display element is reduced to a range of about 1540 to 1680
p.m. The ratio of the thickness of the liquid-crystal element to that of the liquid-crystal panel W and the polarizing composite
film 11 will be in the range of about 10 : 1 to 10 : 2.
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[0047] A continuous optical film laminate with predefined slit lines 10, according to the embodiment, for use in a liquid-
crystal display element has a structure as shown in FIG 3 (2). The structure of the optical film laminate with predefined
slit lines 10 will be briefly described below, in connection with a manufacturing process thereof. A surface-protection film
14 with an adhesive surface having a thickness of about 60 to 70 wm is releasably laminated to the surface of a polarizing
composite film 11 devoid of an adhesive layer, and a carrier film 13 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 terephthalate)-based film is used
for each of the carrier film 13 and the surface-protection film 14. During the manufacturing process of the liquid-crystal
display element, the carrier film 13 generally serves as a carrying medium (carrier) for the polarizing composite film, as
well as the means to protect the adhesive layer 12, and thus it will hereinafter be referred as a "carrier film". Both of the
carrier film 13 and the surface-protection 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 element. Both of the films
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 manufacturing process of the liquid-crystal
display elements.

[0048] In the "polarizing composite film 11, one of the protective films for protecting the polarizer may be replaced
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 thereto and then
cured. Further, in the case of a polarizing composite film to be laminated to the backlight side of the liquid-crystal display
element, it may be possible to provide an additional function 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.

[0049] One of methods for providing a polarizing composite film 11’ including a polarizer and a protective film laminated
on one or both of opposite surfaces of the polarizer devoid of an adhesive layer 12 for attaching to a liquid-crystal panel
W comprises a step of laminating a carrier film 13 having a transferable adhesive layer formed thereon, to the surface
of the polarizing composite film 11’ to be laminated to the liquid-crystal panel W. A specific transfer technique is as
follows. In a manufacturing process of the carrier film 13, the carrier film is subjected to a releasing treatment at the
surface which is to be laminated to the polarizing composite film 11’, the surface of the polarizing composite film 11’
being the surface which is to be laminated to the liquid-crystal panel W, and then a solvent containing adhesive is applied
to the treated surface and dried to form an adhesive layer on the carrier film 13. Then, the carrier film 13 having the
formed adhesive layer is laminated to the polarizing composite film 11°, for example, while unrolling the carrier film 13
and feeding out the polarizing composite film 11’ in the same manner, so that the adhesive layer formed on the carrier
film 13 can be transferred to the polarizing composite film 11’ to thereby form the adhesive layer. Thus, instead 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 11’ to be laminated to the liquid-crystal panel, and
drying the same.

[0050] The surface-protection film 14 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 14 (not shown) when the surface-protection film sheet 14 is peeled and
removed from the polarizing sheet 11 during the manufacturing process of the liquid-crystal display elements. The reason
is that the surface-protection film sheet 14 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 of FIG 3(3) shows
the state after the surface-protection film 14 sheet is peeled and removed. It should further be noted that, irrespective
of whether the polarizing composite film 11 has a surface-protection film 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
with a hard coat treatment for protecting the outermost surface of the liquid-crystal display element, and/or a surface
treatment for obtaining an anti-glare effect or the like, such as an anti-glare treatment.

2. A Continuous Manufacturing System and Method for Liquid-Crystal Display Element (General Description of a Con-
tinuous Manufacturing System for Liquid-crystal Display Elements)

[0051] FIG 4 is a schematic diagram showing a continuous manufacturing system 1 for manufacturing liquid-crystal
display elements. The system comprises a feed apparatus 100 for feeding a continuous optical film laminate with pre-
defined slit lines 10. It also comprises a Liquid-crystal panel conveyance apparatus 300 for conveying each of a plurality
of liquid-crystal panels W, wherein a continuous web of an optical film laminate with predefined slit lines 10 comprising
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normal polarizing sheets Xo. and defective or defect-containing polarizing sheets X separated from the normal polarizing
sheet of the polarizing film 11 formed by slitting the web along slit lines 16 which are sequentially formed in a transverse
direction of the optical film laminate , and a carrier film 13 releasably laminated to an adhesive layer 12 of the polarizing
composite film 11 is fed to a lamination station B, and each of the plurality of liquid-crystal panels W to be sequentially
laminated with only the normal polarizing sheet Xo which has the carrier film 13 removed is fed in synchronization with
the feed of normal polarizing sheets Xo.

[0052] FIG5is aflowchart showing a manufacturing process or process steps in the continuous manufacturing system
for liquid-crystal display element in FIG 4.

FIG 6 is a schematic diagram showing the relationship between information formed by reading and imaging the slit lines
16 sequentially formed on the continuous optical film laminate by a determination unit 130, and a control unit 400 for
controlling each of the feed apparatus 100 for the continuous optical film laminate 10, a liquid-crystal-panel lamination
unit 200 for laminating only the normal polarizing sheet Xo. to the liquid-crystal panel, and a liquid-crystal panel conveyance
apparatus 300, in the continuous manufacturing system of the liquid-crystal display element according to the embodiment.
[0053] The feed apparatus 100 for feeding a continuous optical film laminate comprises a support rack 110 for rotatably
mounting a roll of a continuous web of an optical film laminate 10 according to one embodiment of the present invention,
as shown in the FIG 4, a film feed apparatus 120 including a feed roller, and the aforementioned determination unit 130
for determining whether each of the polarizing composite film sheets 11 formed on the carrier film 13 by slitting the web
along slit lines 16 is a normal polarizing sheet Xa. or a defect-containing polarizing sheet X8, in cooperation with the
control unit 400 at a determination station A. The apparatus further comprises a speed adjustment unit 140 including a
dancing roller which functions to adjust the film path length for providing a constant film feed speed, and a defective-
polarizing-sheet removal unit 150 provided at a removal station C, for peeling and removing a defective or defect-
containing polarizing sheet X from the carrier film 13. For the purpose, the removal unit 150 includes a movable roller
152 which is adapted to be moved between an operative position and a retracted inoperative position under the control
of the control unit400. There are further provided a film feed mechanism 160 which includes a feed roller, and a lamination
unit 200 provided at a lamination station B, for peeling the normal polarizing sheets Xo from the carrier film 13 and
laminating each of the normal polarizing sheets Xa. to respective ones of the liquid-crystal panels W. The lamination unit
200 includes a pair of lamination rollers which are movable toward and away from each other under the control of the
control unit 400. Still further, the apparatus 100 includes a carrier-film take-up drive mechanism 180 for taking up the
carrier film 13, an optical film laminate edge detection unit 190 provided at the lamination station B for detecting a leading
edge of the normal polarizing sheet Xo. and a sheet orientation detection unit 170 for measuring deviations of the normal
polarizing sheet Xo with respect to the feed direction and the transverse direction formed on the carrier film 13, for
example, by taking images of the sheet using a CCD camera and subjecting the taken images to an image processing,
whereby the measured deviations are calculated in terms of x, y and 6 coordinates.

(Composition of the Continuous Optical film Laminate with Predefined Slit Lines)

[0054] It is preferable that the continuous optical film laminate 10 according to this embodiment introduced into the
feed apparatus 100 has a width corresponding to the dimension of a long or short side of a liquid-crystal panel to which
it is applied. As shown in the FIG 3 (1), a film preferably having a transparent protective film laminated on one or the
opposite surfaces of the polarizer is used for the polarizing composite film | 1 that comprises the continuous optical film
laminate 15 before forming slit lines. As shown in FIG 3 (2), the continuous optical film laminate 10 with predefined slit
lines comprises a continuous optical film laminate 15 comprised of a polarizing composite film 11 including a polarizer
having an adhesive layer 12 provided on the surface of the polarizer which has a transparent protective film laminated
thereon and which is to be attached to a liquid-crystal panel W, and a carrier film 13 releasably laminated on the adhesive
layer 12. The polarizing sheets 11 are formed separately on the carrier film 13 by slitting the web along slit lines 16 which
are sequentially formed to extend in a transverse direction of the optical film laminate 15. FIG 3 (3) is a schematic diagram
showing a liquid-crystal display element in which two polarizing sheets 11 are applied to the opposite sides of the liquid-
crystal panel W with their polarization axes crossed at an angle of 90 degrees. In FIG. 3 (3), the polarizing sheets 11
are shown in positions partly peeled apart from the carrier film 13. As shown in FIGs. 3(1) and 3(2), it may be possible
if desired to provide a continuous optical film laminate 15 with an additional surface-protection film 14 having an adhesive
layer releasably laminated on the surface of the polarizing composite film opposite to the surface on which the carrier
film 13 is laminated. In that case, slit lines may be formed through the polarizing composite film 11 and the surface-
protection film 14 to thereby form sheets of the polarizing composite film 11 and those of the surface-protection film 14
simultaneously on the carrier film 13.

[0055] The carrier film 13 primarily is a releasable film adapted to protect the adhesive layer 12 of the polarizing sheets
11 during the process wherein slit lines are formed in the continuous optical film laminate and when the polarizing sheets
11 are used to produce the liquid-crystal display elements. Therefore, when the polarizing sheets 11 are peeled off the
carrier film at the adhesive layer 12 for lamination to the liquid-crystal panel W, the carrier film is taken up by a take-up
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roll. The carrier film 13 is a releasable film, however, in this embodiment, it functions as a carrying medium (that is, a
carrier film) to carry polarizing sheets 11 which are formed on the carrier film 13 by slitting the web along slit lines 16,
to the lamination station B. Thus, the term "carrier film" is used in this embodiment instead of using "releasable film."
[0056] The continuous optical film laminate with predefined slit lines 10 is manufactured by either of the following two
methods. According to a first one of the methods, slit lines 16 are formed while the polarizing composite film 11’ having
a surface-protection film laminated at least one of the surfaces of a polarizer is being produced (FIG 10). In this method,
the polarizing composite film 11’ is manufactured with a surface-protection film laminated to at least one of the surfaces
of the polarizer and is immediately transported to an inspection station M. At the inspection station M, defects in the
polarizing composite film 11’ are detected by inspecting the surface and the inside of the transported continuous web
of the polarizing composite film 11’. Then, based on the detected positions of defects, information processing is carried
out on the polarizing composite film 11°. Thus, on the continuous web of the polarizing composite film 11’, defect-free
regions (Xa) and one or more defective regions (Xp) are defined along the length of the polarizing composite film 11°.
The defect-free region (Xa) has a predefined length corresponding to the dimension of the liquid-crystal panel W in the
longitudinal direction and extends throughout the width of the polarizing composite film 11°’. The defective region (Xp)
is a region including at least one defect having a predefined length which is different from the length of the defect-free
region. The defective region (Xp) is defined across the position of the defect and extends throughout the width of the
polarizing composite film 11°.

[0057] The data relating to the regions (Xa) and (X) is used in a later process to operate a slitting unit provided at
a slit-forming station N to form slits in the transverse direction. The slitting unit functions to produce slits 16 at positions
corresponding to the regions (Xa) and (XB) which extend throughout the width of the continuous optical film laminate
15. For preparing such data, information processing is carried out at the inspection station M, the carrier film 13 is then
releasably laminated with the adhesive layer 12 to the polarizing composite film 11°, to provide the continuous optical
film laminate 15. When necessary, itis possible to provide the continuous optical film laminate 15 with a surface-protection
film 14 having an adhesive layer releasably laminated on the polarizing composite film opposite to the surface on which
the carrier film 13 is laminated.

[0058] The manufactured continuous optical film laminate 15 is then transferred to the slit-forming station N. The
slitting unit provided at the slit-forming station N forms slit lines 16 in positions respectively corresponding to the defect-
free regions (Xa) and the defect-containing regions (XB) on the optical film laminate 15, the slit lines being formed
sequentially in the transverse direction on the optical film laminate 15 at the side opposite to the carrier film to a depth
reaching the surface of the carrier film 13 adjacent to the adhesive layer. Thus, between the two slit lines 16 formed in
sequence on the carrier film 13, one on the upstream side and one on the downstream side with respect to the feeding
direction, the defect-free or normal sheet or the defective or defect-containing polarizing sheet is formed on the polarizing
composite film 11°. The sheet thud formed may contain the surface-protection film. The continuous optical film laminate
with predefined slit lines 10 is produced finally in this manner.

[0059] The second manufacturing method is one that uses a continuous provisional optical film laminate 15 that
comprises a polarizing composite film 11 at least including an adhesive layer 12 preliminarily provided, and a provisional
carrier film 13’ that is releasably laminated to the adhesive layer 12 (FIG 12). First, the continuous provisional optical
film laminate 15’ is provided, for example, in the form of a roll and is supplied to the manufacturing process. Then, the
continuous provisional optical film laminate 15’ is fed out from the roll and transported to a peeling station L. At the
peeling station L, the provisional carrier film 13’ in the continuous provisional optical film laminate 15’ is peeled at the
adhesive layer 12 of the polarizing composite film 11, and thus the polarizing composite film 11 is exposed at the surface
having the adhesive layer 12.

[0060] The polarizing composite film 11 having the exposed adhesive layer 12 is transported in the form of the con-
tinuous web to the inspection station M. At the inspection station M, defects in the continuous polarizing composite film
| 1 are detected by inspecting the surface and the inside of the transported polarizing composite film 11. Then, based
on the detected positions of defects, information processing is carried out. Thus, on the continuous web of the polarizing
composite film 11 having the adhesive layer 12, there are defined a defect-free region (Xo) having a predefined length
corresponding to the dimension of the liquid-crystal panel W and a defective region (Xp) including at least one defect.
The defect-free regions (Xo) and defect-containing regions (XB) are defined in the polarizing composite film 11 along
the length of the polarizing composite film 11. The defect-containing region (Xp) is defined as a region having a predefined
length which is different from the length of the defect-free region and defined across the position of the defect. The
defect-free and defect-containing regions extend throughout the width of the polarizing composite film 11. In the first
manufacturing method, the defect inspection is carried out on the polarizing composite film 11’ before the adhesive layer
12 is formed, but in the second manufacturing method, the defect inspection is carried out on the polarizing composite
film 11 having the adhesive layer 12.

[0061] The data processed at the inspection station M is used to operate the slitting unit provided at the slit-forming
station N to form slits in the transverse direction each corresponding to the regions defined along the transverse direction,
and sequentially form slit lines 16 on the continuous optical film laminate 15. After the aforementioned information
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processing at the inspection station M, the carrier film 13 is attached to the polarizing composite film 11 in the place of
the peeled provisional carrier film 13'. The carrier film 13 is releasably laminated to the adhesive layer 12 to thereby
provide a continuous optical film laminate 15. When desired, the continuous optical film laminate 15 may have a surface-
protection film 14 releasably laminated on the polarizing composite film at a surface opposite to the surface on which
the carrier film 13 is laminated.

[0062] Thereafter, irrespective of the manufacturing method, the manufactured optical film laminate 15 is fed to the
slit-forming station N to finally complete the continuous optical film laminate with predefined slit lines 10. Thus, between
the respective two longitudinally adjacent slit lines 16 formed in sequence on the carrier film 13, one on the upstream
side and one on the downstream side with respect to the feeding direction, the defect-free normal polarizing sheets Xa
and the defective polarizing sheets XJ3 are formed in the continuous optical film laminate. The sheet may have a surface
protection film 14 which may be provided when desired. The continuous optical film laminate with predefined slit lines
10 is then wound into a roll when desired.

(General Description of Manufacture of Liquid-Crystal Display Elements)

[0063] The manufacturing method for liquid-crystal display elements using the continuous optical film laminate with
predefined slit lines 10 is outlined in the followings referring to FIGs 4 and 5. As shown in the FIG 4, a continuous optical
film laminate with predefined slit lines 10 is loaded to a support rack 110 in a form, for example, of a roll. As shown by
the step 1 in FIG 5, the continuous optical film laminate with predefined slit lines 10 fed out from the roll is transported
to the determination station A where a determination unit 130 having a CCD in connection with the control unit 400 is
provided.

[0064] At the determination station A, the determination unit 130 determines, in cooperation with the control unit 400,
whether the polarizing sheets 11 being formed on the carrier film 13 by slitting along the slit lines 16 which are formed
in the transverse direction with respect to the feed direction of the continuous optical film laminate with predefined slit
lines 10 are the normal polarizing sheet Xao. or the defective polarizing sheet Xp. The determination unit 130, for example,
takes images of the sequentially formed slit lines on the continuous optical film laminate with predefined slit lines 10 and
produce picturized images by an optical sensor including a CCD camera. Then, for example, a measurement device
including an encoder measures a length in the longitudinal direction of a sheet (x) between the two slit lines, one on
upstream side and one on downstream side. As shown by step 2 in FIG 5, for example, it is possible to determine whether
a measured sheet is a normal polarizing sheet Xa or a defective polarizing sheet Xp in the following procedures.
[0065] Specifically, the information processing, including calculating a length in the longitudinal direction of a sheet
(x), is sequentially carried out in an information processing device 410 and a storage device 420 provided in the control
unit 400 as follows:

(1) the first slit line 16 on the continuous optical film laminate with predefined slit lines 10 that is fed out from the roll
is determined in terms of differences in contrasts in the image taken by the determination unit 130;

(2) simultaneously, the encoder provided in the feed roller of the film feed apparatus 120 measures a feed-out length
of the continuous optical film laminate with predefined slit lines 10;

(3) the next slit line is determined as in the above (1) and the fed length between the two slit lines 16, i.e., a length
of a sheet (x) is calculated and stored;

(4) then, when, for example, a length of a sheet (x) is determined to be different from the predefined length (Xo) of
the preliminarily stored normal polarizing sheet Xa, i.e., when the length of a sheet (x) is determined to be shorter
or longer than the predefined length (X)) of the preliminarily stored normal polarizing sheet Xa, then the sheet is
determined to be a defective polarizing sheet Xp. When the length of a sheet (x) is determined to be equal to the
predefined length (Xa) of a preliminarily stored normal polarizing sheet Xo., the sheet is determined to be a normal
polarizing sheet Xo;

(5) the control unit400 stores each of the determined positions of normal polarizing sheets Xa.and defective polarizing
sheets Xf in the storage device 420 in terms of, for example, a feed-out length from the reference point (e.g., position
of the first slit line) recorded on the continuous optical film laminate 10 with predefined slit lines.

[0066] When a defective polarizing sheet X on the carrier film 13 is transported to the removal station C, as shown
by steps 3 to 6 in FIG 5, the control unit 400 sends an instruction to remove the defective polarizing sheet X3 based on
the stored position information of the defective polarizing sheet Xp and operates the defective-polarizing sheet removal
unit 150 including a movable roller, by controlling the operations of the speed adjustment unit 140 for providing a constant
speed of film feeding and the feed apparatus 160 including a feed roller 160 in an inter-related manner. The defective-
polarizing-sheet removal unit 150, as shown by step 7 in FIG. 5, peels and removes only the sheets determined to be
the defective polarizing sheets X from the carrier film 13 among the polarizing composite film sheets 11 being formed
separately in sequence on the carrier film 13.
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[0067] As shown by steps 8 to 10 in FIG 5, at the removal station C, after the removal of the defective polarizing sheet
XB, the continuous optical film laminate with predefined slit lines 10 includes only the normal polarizing sheets Xo which
are separated from each other on the carrier film 13, and is transported to the lamination station B by the film feed
apparatus 160 including the feed roller and a carrier-film take up drive mechanism 180 for taking up the carrier film in
cooperation with the control unit 400. At that moment, the orientation detection unit 170 determines whether the feeding
direction and transverse direction of the normal polarizing sheets Xaon the carrier film 13 matches with the reference line.
[0068] As showninFIG 9, the carrier film 13 is peeled off the polarizing sheet by being bent at an acute angle, via the
peeling plate 201, by the carrier-film take-up drive mechanism 180. By having the carrier film 13 peeled in this manner,
the adhesive layer of the normal polarizing sheets Xo may be gradually exposed. The leading edge of the normal
polarizing sheet Xa, as being gradually peeled from the carrier film 13, is detected by the optical film laminate edge
detection unit 190. Preferably, the normal polarizing sheets Xa, while being gradually peeled, is transported to the
lamination unit 200 at the lamination station B after the feed speed of the sheets is adjusted to the speed of the lamination
with the liquid-crystal panel W. This makes it possible to slightly expose the leading edge of the normal polarizing sheet
Xo to allow the leading edge of the liquid-crystal panel W sequentially conveyed to this edge position to be aligned with
the leading edge of the normal polarizing sheet Xo.. The details of the Liquid-crystal panel conveyance apparatus 300,
shown by steps 11 to 16 in FIG. 5, will be described later.

(Operation of the System for Manufacturing Liquid-crystal Display Elements)

[0069] In operation of the entire continuous manufacturing system 1 for liquid-crystal panels, a roll of a dummy film is
first mounted on the continuous manufacturing system 1. The continuous dummy film is unrolled from the roll under
tension by means of the control unit 400 including first and second film feed apparatus 120, 160 each including feed
rollers and the speed adjustment unit 140 including a dancing roller. The continuous dummy film is advanced until its
leading edge reaches a position where, under a normal operation, the carrier film 13 is peeled from the normal polarizing
sheet Xa., the carrier film 13 from which the normal polarizing sheet is peeled is passed through the peeling plate 201
and taken up by the carrier-film take up drive mechanism 180. Then, the trailing end of the continuous dummy film is
connected to the leading end of the continuous optical film laminate with predefined slit lines 10, and a supply of the
continuous optical film laminate with predefined slit lines 10 is initiated.

(Removal of Defective Polarizing Sheet Xj)

[0070] The operation of the defective-polarizing-sheet removal unit 150 in connection with the control unit 400 in the
manufacturing process of the liquid-crystal panels is described below. The defective-polarizing-sheet removal unit 150
is operated under the control of the control unit 400. FIGs. 7 (1) and 7 (2) show such defective-sheet removal unit 150
that peels and removes defective polarizing sheets X3 from the carrier film 13, which are sheets determined as defective
polarizing sheets B by the determination unit 130 among normal polarizing sheets Xa and defective polarizing sheets
XB being formed separately on the carrier film 13 included in the continuous optical film laminate with predefined slit
lines 10. The defective-polarizing-sheet removal unit 150 comprises both of the dummy film drive mechanism 151 and
the movable roller 152.

[0071] The defective-polarizing-sheet removal unit 150 in FIG. 7 (1) comprises a dummy-film drive mechanism 151
having a function of attaching to thereon and peeling the defective polarizing sheet Xj releasably laminated to the carrier
film 13 and a movabile roller 152 adapted to be activated based on the removal instruction from the control unit 400 when
the defective polarizing sheet Xp reaches a position in a feed path of the continuous optical film laminate with slit lines
10 where removal of the defective polarizing sheet is to be initiated, and thus the feed path of the continuous optical film
laminate with slit lines 10 is moved so that the feed path contacts the dummy-film feed path of the dummy-film drive
mechanism 151. Then, the defective polarizing sheet XB3 on the carrier film 13 is peeled from the carrier film 13 as being
attached to the feed path of the dummy film feed path and removed from the feed path of the continuous optical film
laminate with predefined slit lines 10. After the defective polarizing sheet X8 is removed, the movable roller 152 returns
to the original position, and the feed path of the continuous optical film laminate with predefined slit lines 10 and that of
the dummy film driven by the dummy film drive mechanism 151 are detached.

[0072] The defective-polarizing-sheet removal unit 150 illustrated in FIG. 7(2) is configured, under control of the control
unit 400, to be moved in an inter-related manner with the lamination unit 200 including a pair of lamination rollers provided
at the lamination station B. It comprises a dummy-film drive mechanism 151 having a function of releasably attaching
and peeling the defective polarizing sheet xf3, and a movable roller 152 defining a dummy-film feed path of the dummy-
film drive mechanism 151. The removal unit illustrated in FIG 7 (2) is different from the removal unit illustrated in FIG 7
(1) in that, in the removal unit illustrated in FIG 7 (2), the movable roller 152 defining the dummy-film feed path disposed
adjacent to the pair of lamination rollers of the lamination unit 200 at the lamination station B is arranged in a replaceable
manner with one of the pair of the lamination rollers in the lamination unit 200.
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[0073] More specifically, when the defective polarizing sheet Xp reaches an end position (i.e., the removal initiation
position) of the feed path of the continuous optical film laminate with predefined slit lines 10, the pair of lamination rollers
are moved apart from each other, and the movable roller 152 defining the dummy film feed path is moved to a nip
between the lamination rollers in spaced-apart relation to replace the roller with one of the rollers of the pair of the
lamination roller. Thus, the movable roller 152 and the other laminating roller are operated in an inter-related manner.
In this instance, the carrier film 13 is taken up by the carrier-film take up drive mechanism 180, and the defective polarizing
sheet X is peeled from the carrier film 13 and the peeled defective polarizing sheet XJ is attached to the dummy-film
feed path by means of the movabile roller 152 operated in an inter-related manner with the other roller of the pair of the
lamination roller and removed without being laminated to the liquid-crystal panel W. After the defective polarizing sheet
XB is removed, the movable roller 152 returns to the original position, and the laminating roller that was replaced by the
movable roller returns to the position to be operated in an inter-related manner with the other laminating roller, i.e., the
inter-related operation of the defective-polarizing-sheet removal unit 150 and the laminating unit 200 is released. When
a normal polarizing sheet Xo. on the carrier film 13 reaches to the lamination position, the lamination unit 200 makes the
replaced lamination roller operate in an inter-related manner with the other lamination roller to laminate the normal
polarizing sheet Xa to the liquid-crystal panel.

(Conveyance of Liquid-crystal Panel W)

[0074] A brief description of the liquid-crystal panel conveyance apparatus 300 for conveying the liquid-crystal panel
W to the lamination unit 200, including a pair of laminating rollers adapted to be vertically moved toward and away from
each other for laminating the liquid-crystal panel W with the normal polarizing sheet Xo and formed separated on the
carrier film 13 of the continuous optical film laminate with predefined slit lines 10, will be given below.

[0075] Taking a large size television having a diagonal screen dimension of 42 inches as an example, a rectangular-
shaped liquid-crystal panel W has a size of about 540 to 560 mm in length and about 950 to 970 mm in width as shown
in FIG. 1. During the manufacture process of liquid-crystal display elements, the liquid-crystal panel W is slightly timmed
along its peripheries during a wiring stage including mounting operations of electronic components. Alternatively, the
liquid-crystal panel W may be transported 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 panels, by means of a liquid-
crystal-panel supply apparatus, and as shown by steps 11 to 16 in FIG 5, conveyed through cleaning/polishing stage to
the lamination unit 200 at the lamination station B for lamination with respective ones of the normal polarizing sheets
Xa, by the conveyance unit 300, by being adjusted to equal intervals and a constant transportation speed. The normal
polarizing sheet Xa is formed from the continuous optical film laminate with predefined slit lines 10 to have a size slightly
less than that of the liquid-crystal panel W.

[0076] FIG. 8 is a schematic diagram showing, the conveyance of the liquid-crystal panel W in an aligned orientation,
by means of the control unit 400 controlling the pre-alignment unit 310, the final-alignment unit 320, the conveyance unit
330 for conveying the panels to the lamination position and the panel-edge detection unit 340 which are provided in the
liquid-crystal conveyance unit 300, based on the information on the sheet determined by the determination unit 130 as
a normal polarizing sheet Xa during the manufacturing process of liquid-crystal display elements. The conveyance unit
300 includes a liquid-crystal panel posture control device comprising a pre-alignment unit 310, an alignment unit 320,
a conveyance unit for conveying the panels to the lamination position 330, and a panel-edge-detection unit 340 for
detecting the leading edge of the liquid-crystal panel W, for aligning the orientation of the liquid-crystal panel W in a final
stage of the conveyance of the liquid-crystal panel W sequentially supplied to the lamination station B when the normal
polarizing sheet Xa is transported to the lamination station B, in synchronization with the transportation of the normal
polarizing sheet Xo.

(Lamination of Normal Sheet Xa. to Liquid-crystal Panel W)

[0077] As shown in FIG 9, the leading edge of the normal polarizing sheet Xo. is moved to the nip defined between
the pair of lamination rollers of the lamination unit 200 when the rollers are in the vertically spaced apart relation to each
other, and detected by the optical film laminate edge detection unit 190. Although the normal polarizing sheet Xa is fed
in a state laminated on the carrier film 13, it is seldom that the normal polarizing sheet Xa. is accurately fed so that the
angle 6 between the feed direction and the lengthwise direction of the carrier film 13 becomes zero. Therefore, deviations
of the normal polarizing sheet Xo. in the feed direction and the transverse direction are measured, for example, by taking
images of the sheet using the CCD camera of the orientation detection unit 170 and subjecting the taken images to an
image processing, whereby the measured deviations are calculated in terms of x, y and 0, and the calculated data is
stored in the storage device 420 by the control unit 400.

[0078] The liquid-crystal panels W are sequentially positioned by the pre-alignment unit 310, so that they are aligned
in lengthwise and transverse directions respectively with the feed direction and the direction transverse to the feed
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direction in the conveyance path. The positioned liquid-crystal panel W is conveyed to and placed on the final-alignment
unit 320 which includes 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
detection 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 420, specifically, the calculation data in terms of x, y and 6 to
represent the orientation of the normal polarizing sheet Xa 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 liquid-crystal panel W illustrated in FIG. 1 to calculate the angular displacement 6, and
the alignment table having the liquid-crystal panel W placed thereon is turned by the angular displacement 6. Then, the
alignment table is connected to the conveyance unit 330 to the lamination unit 200 at 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
to the lamination unit 200 at the lamination station B. The leading edge of the liquid-crystal panel W is registered with
and laid on the leading edge of the normal polarizing sheet Xo at the lamination unit 200, as shown in FIG. 8. In the final
stage, the normal polarizing sheet Xo and the liquid-crystal panel W which are in aligned relation with each other and
are held between the pair of lamination rollers and pressed thereby to obtain a finished liquid-crystal display element.
[0079] The normal polarizing sheet Xa is fed to the lamination position for lamination with the liquid-crystal panel W
together with the carrier film 13 within the continuous web of the optical film laminate with predefine slit lines 10 advanced
under tension. The normal polarizing sheet Xa can be gradually peeled from the carrier film13, so that there is least
possibility that the periphery of the normal polarizing sheet Xa is bent or sagged as shown in FIG 9. This makes it easy
to have the orientation of the liquid-crystal panel W aligned with the normal polarizing sheet Xo.. Such method and system
makes the manufacturing speed of the liquid-crystal display element increased and the product accuracy improved which
has been unachievable in the manufacturing process utilizing the individualized sheets. The process utilizing the indi-
vidualized sheets to complete a liquid-crystal display element includes steps of, after peeling a separator from each of
the individualized sheets to expose the adhesive layer and feeding under a vacuum suction each of the sheets to a
lamination position, adjusting the position of the sheet with respect to the liquid-crystal panel W and laminating the sheet
to the liquid-crystal panel W.

[0080] In addition, the polarizing composite film 11 constituting a continuous optical film laminate 15 used for a con-
tinuous optical film laminate with predefined slit lines 10 may be made of a polarizer including a substrate of a PVA
based material having at least one surface laminated with a protective film, preferably of a transparent material, with an
adhesive layer 12 provided on the other surface. A continuous carrier film 13 is releasably attached to the adhesive layer
12. In the conventional liquid-crystal display element manufacturing process using individualized sheets, generally, use
is made of a sheet comprising a polarizer having two protective films laminated thereon at the opposite surfaces to
impart stiffness as the polarizing composite film 11 as described before. However, in the liquid-crystal display element
manufacturing process using the continuous optical film laminate with predefined slit lines 10 in accordance with the
embodiments, the normal polarizing sheets Xa of the polarizing composite film 11 are formed on the carrier film 13 in
series so that each continuous normal polarizing sheet Xo. is peeled sequentially from the carrier film 13 and sequentially
laminated to the liquid-crystal panel W at the lamination unit 200 in the lamination station B. During this process, the
normal polarizing sheet Xa. may be drawn into the lamination station gradually. It is understood that there is no need of
peeling the separator from each of the sheets as in the manufacturing process using the individualized sheets. When
the normal polarizing sheet Xa is peeled from the carrier film 13, the leading edge of the normal polarizing sheet Xa. is
continuously registered with the leading edge of a corresponding one of a plurality of liquid-crystal panels W being
sequentially conveyed on a sheet-by-sheet basis toward the lamination position, and then, the normal polarizing sheet
Xo and the corresponding liquid-crystal panel W are laminated together by being pressed against each other by a pair
of lamination rollers of the lamination unit 200. In this process, there is no risk that the periphery of the normal polarizing
sheet Xo is bowed or warped since the sheet is gradually peeled from the leading edge to the intermediate portion.
Thus, differently from the individualized sheet, in the polarizing composite film 11 included in the continuous optical film
laminate with predefined slitlines 10 in the embodiments, the protective film may be laminated to only one of the surfaces
of the polarizer.

3. Method and System for Manufacturing Roll of Continuous Optical film laminate with Predefined Slit Lines

[0081] Method and system for manufacturing a continuous optical film laminate with predefined slit lines for use in a
system continuously manufacturing liquid-crystal display elements by laminating each of a plurality of optically functional
film sheets to each of a plurality of liquid-crystal panels will be described below with reference to a mode which is
considered to be the best at this moment taking reference to the related drawings. In the following description, an optical
film laminate with predefined slit lines 10 will be referred as "optical film laminate with predefined slit lines 10" and an
optically functional film will be referred as "polarizing composite film."

[0082] FIGS. 10 and 11 are schematic diagrams respectively showing a first and a second embodiment of methods
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and systems for manufacturing a continuous optical film laminate with predefined slit lines 10, according to the present
invention. FIGS. 12 to 13 are flowcharts showing respective manufacturing steps in the manufacturing methods and
systems according the first and second embodiments of the present invention.

[0083] Description will now be made on the method and system for manufacturing the continuous optical film laminate
with predefined slit lines according to the first embodiment taking references to FIGS. 10 and 12, and, the method and
system according to the second embodiment taking references to FIGS. 11 and 13.

(The First Embodiment)

[0084] FIG. 10 is a schematic diagram of the system 500 showing overall arrangements of manufacturing lines. In the
bottom part of FIG 10, there are schematically shown structures of laminate of a continuous optical film laminate with
predefined slit lines. The system 500 comprises a polarizer manufacturing line 510 for continuously producing a polarizer
(hereinafter referred to as "polarizer" as in the previous description) in a form of a web, a protective film manufacturing
line 520 for producing a protective film to be laminated on the polarizer, and a polarizing composite film manufacturing
line 530 for producing a continuous web of a polarizing composite film 11’ consisting of the polarizer and the protective
film laminated thereon (hereinafter referred as "polarizing composite film 11" to distinguish it from the polarizing composite
film 11 having an adhesive layer). The manufacturing line 530 further comprises an inspection station M for the polarizing
composite film 11’ where surfaces and inside of the polarizing composite film 11’ are inspected to detect position or
positions of a defect or defects existing in the polarizing composite film 11’.

[0085] The manufacturing system 500 further comprises a manufacturing line 540 for producing a continuous optical
film laminate 15 by releasably laminating the carrier film 13 and the surface-protection film 14 on the inspected polarizing
composite film 11’. The manufacturing line 540 further comprises a slit-forming station N where slits are sequentially
formed in the optical film laminate 15 to extend in the transverse direction thereof each corresponding to a leading or
trailing edge of the defect-free region (Xa) and the defective region (XB). The regions (Xo) and (Xp) are defined to extend
throughout the width of the optical film laminate 15. and the system 500 further includes a slit-position checkup station
P where the positions of slit lines 16 formed on the continuous optical film laminate 15 are checked. The slit-position
checkup station P is provide in the position of the slit-forming station N. The manufacturing system 500 may also comprise,
as a final stage, a manufacturing line 550 for taking up the manufactured continuous optical film laminate with slit lines
10 into a roll.

[0086] FIG. 12 is a flowchart showing the manufacturing steps in the manufacturing system 500. In the manufacturing
system 500, the manufacturing steps shown in FIG 12 are carried out. Specifically, the manufacturing line 530 is provided
for the step of laminating a surface-protection film to one of the surfaces of the polarizer to produce a polarizing composite
film 11°, and the manufacturing line 550 for the step of taking up the manufactured continuous optical film laminate with
predefined slit lines 10 into a roll 620.

[0087] The polarizer manufacturing line 510 handles a roll of PVA-based film which is adapted to provide the substrate
of the polarizer and is mounted in the line 510 in a rotatable manner. The line 510 includes a sub-line for subjecting the
PVA-based film to processes of dyeing, cross-linking, stretching and then drying while the film is being unrolled from
the roll and passed through the line 510 by means of a lamination drive mechanism 560 or other drive mechanism (not
shown). The protective film manufacturing line 520 handles a rotatably mounted roll of a typically transparent TAC-based
film providing the substrate of the protective film, and includes a sub-line for subjecting the transparent TAC-based film
unrolled from the roll by means of a lamination drive mechanism 560 or other drive mechanism (not shown), to a
saponifying treatment followed by drying. In case where two protective films are laminated on the opposite surfaces of
the polarizer, the present manufacturing system 500 may include two protective film manufacturing lines 520, 520’ (the
protective film manufacturing 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.

[0088] The polarizing composite film 11’ manufacturing line 530 includes a sub-line for applying an adhesive consisting
primarily of a polyvinyl alcohol-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 um. The manufacturing
line 530 further includes the aforementioned lamination drive mechanism 560 including a pair of lamination rollers 561,
one of the pair of lamination rollers 561 being provided with a length or distance measurement device 570 having an
encoder incorporated therein for carrying out a measurement step for measuring a fed-length of the polarizing composite
film 11’ fed out from the lamination drive mechanism 560.

[0089] The manufacturing line 530 comprises the inspection station M which includes an inspection unit 580 for carrying
out an inspecting step to detect defects in the polarizing composite film 11’ by inspecting the surface and inside of the
transported polarizing composite film 11°. The inspection unit 580 comprises an image reading unit 581 including a CCD
camera for example. The inspection unit 580 is adapted to perform, for example, reflection inspection, transmission
inspection, oblique transmission inspection or cross-Nichol transmission inspection, and transmits image data of defect

21



10

15

20

25

30

35

40

45

50

55

EP 2 315071 B1

obtained through the inspection to an information processing device 710 of a control unit 700.

[0090] The control unit 700 functions to operate the information processing device 710 and the storage device 720 to
process the image data from the image reading device 581 in association with the feed-length measurement data based
on the delivered length measured by the length or distance measurement device 570 as a length from the leading edge
of the polarizing composite film 11’, so as to produce position data representing locations or coordinate positions of a
defect or defects in the polarizing composite film 11’, the position data being then stored in the storage device 720. Then,
the control unit 700 functions, based on the position data on the detected locations of a defect or defects, to define
defect-free regions (Xo) and defective regions (X) in the polarizing composite film 11. Further, the control unit 700
functions to produce a slit position information for sequentially forming the normal polarizing sheet Xa and defective
polarizing sheet XP being separated from the normal polarizing sheet in the polarizing composite film 11 having an
adhesive layer, each corresponding to the defect-free region (X)) and the defective region (Xp) in the defined polarizing
composite film 11°, on the carrier film 13 of the continuous optical film laminate 15 to be manufactured in the later process,
at the slit-forming station N, using the slitting unit 600. The slit-position information is provided for indicating positions
at which respective ones of the slit lines 16 are to be formed in the continuous optical film laminate 15 and is also stored
in the storage device 720.

[0091] The normal polarizing sheets Xa. of the polarizing composite film 11 having the adhesive layer 12, which has
a width corresponding to the dimension of the liquid-crystal panel W, and formed by separating along two slit lines, one
on the upstream side and one on the downstream side, extending in the direction transverse to the longitudinal direction,
has a predefined length Xa that matches with that of the liquid-crystal panel W. On the contrary, the defective polarizing
sheets XP has a length X3 being defined across a defect or defects. More specifically, the upstream one of the two slit
lines 16 for the normal polarizing sheet Xo located just upstream of the defective polarizing sheet Xp in a feed direction
can be the downstream one of the two slit lines 16 for the defective polarizing sheet X, so that the defective polarizing
sheet XB has a length X that is determined by the downstream slit line 16 for the defective polarizing sheet Xp and the
upstream slit line 16 for the defective polarizing sheet X (this can in turn be the slit line corresponding to the downstream
slit line 16 of the next normal polarizing sheet Xa). Since the length in the feed direction between the downstream slit
line of the defective polarizing sheet X3 and the nearest location of a defect may not be the same, the length Xj3 of the
defective polarizing sheet 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 X of the defective polarizing sheet is different
from the length Xo of the normal polarizing sheet Xa, i.e., to have a relation Xp # Xa, in any case, as described later in
detail. The details of information processing are common in the first and the second embodiments, so that it will be
described later in connection with reference to FIG 15.

[0092] The manufacturing line 540 for manufacturing a continuous optical film laminate 15 is designed for carrying
out a process including a carrier film lamination step in which the carrier film 13 is releasably laminated to the inspected
polarizing composite film 11’ by the carrier film lamination unit 590 and a surface-protection film lamination step in which,
when desired, the surface-protection film 14 is releasably laminated to the surface of the polarizing composite film | I
opposite to the surface on which the carrier film 13 is laminated, by the lamination unit 640.

[0093] More specifically, referring to the flow chart of the FIG. 12, in step 1, the lamination drive mechanism 560 is
operated to laminate the protective film to one surface of the polarizer to thereby produce the polarizing composite film
11’ while the protective film and the polarizer are being fed. In step 2, the manufactured polarizing composite film 11’ is
transported to the inspection station M for detecting defects existing in the polarizing composite film 11’ by the inspection
unit 580. In step 3, the roll of the carrier film 13 is rotatably mounted on the support rack 591. In step 4, a releasable-
film take up drive mechanism 592 and an optical film take up drive mechanism 630 are operated to unroll the carrier
film 13 from the roll with the transferable adhesive layer 12 in exposed state. In step 5, the carrier film 13 is releasably
laminated on the polarizing composite film 11’ through the adhesive layer 12 by the carrier-film lamination unit 590, to
form the polarizing composite film 11 having the adhesive layer 12.

[0094] Although the descriptions have been made herein with respect to a process wherein the step of forming the
adhesive layer 12 on the polarizing composite film 11°, simultaneously with the step of laminating the carrier film 13 on
the adhesive layer 12, it is to be understood that the adhesive layer 12 may be preliminarily provided on the polarizing
composite film 11°. Further, the adhesive surface of the surface-protection film 14 may be additionally laminated on the
surface of the polarizing composite film 11’ opposite to the surface on which the carrier film 13 is laminated by means
of the lamination unit 640, irrespective of whether the protective film is subjected to the hard coating treatment or the
anti-dazzling or anti-glare treatment, before the protective film is laminated to the polarizer. In this case, the manufactured
continuous optical film laminate 15 has a structure having the carrier film 13 and the surface-protection film 14 laminated
on respective ones of the opposite surfaces of the polarizing composite film 11.

[0095] The manufacturing line 540 includes a slit-forming station N which is adapted to perform a step of sequentially
forming slit lines 16, in accordance with the slit position information, in a continuous optical film laminate 15 after infor-
mation processing at the inspection station M. The slit lines 16 are formed by the slitting unit 600 provided on the slit-
forming station N, which forms slits at a side opposite to the carrier film 13 to a depth reaching the surface of the carrier
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film adjacent to the adhesive layer of the continuous optical film laminate 15. The slitlines 16 are thus formed sequentially.
The slit lines 16 therefore form the normal polarizing sheet Xo and defective polarizing sheet X on the carrier film 13,
each corresponding to the defect-free region (Xo) and the defective region (XB) of the polarizing composite film 11°.
[0096] The manufacturing line 540 further includes a slit-line checkup station P wherein steps of checking deviation
between the position of the actually formed slit line 16 and the slitting position at which the slit line 16 is to be formed
(the reference position) on the continuous optical film laminate 15 by a slitting position checkup unit 610 that includes
two image-reading devices 611, one on upstream of and one on downstream of the slitting unit 600, and correcting the
slitting position or the angle of the slitting unit 600 in case there is a deviation. Details are described with reference to FIG 14.
[0097] FIG. 14 is a schematic diagram showing the operation of the slitting position checkup unit 610 together with
the inspection method for checking the deviation between the position of the actually formed slit line 16 in a direction
transverse to the feeding direction and the position at which the slit line is to be formed (position of the reference slit
line) on the continuous optical film laminate 15, the slit line being calculated based on the feed-length measurement
data obtained by the length measurement device 570 in terms of the fed-out length of the optical film laminate 15.
[0098] In the slitting position checkup unit 610, there are provided two image reading devices 611, one on upstream
of and one downstream of the slitting unit 600 as seen in the feed direction of the optical film laminate. The take-up drive
mechanism 630 includes a pair of feed rollers 631 disposed at the downstream side of the downstream image reading
device 611, and a speed adjustment unit 660 including a dancing roller is provided at the upstream side of the upstream
image reading device 611. By operating the above units in an inter-related manner, the continuous optical film laminate
15 is constantly fed under tension even if it is temporarily stopped at the slitting position.

[0099] Coincidence of the position of the actually formed slit line 16 in the direction transverse to the feed direction of
the continuous optical film laminate 15 with the position at which the slit line 16 is to be formed (position of the reference
slit line) on the continuous optical film laminate 15 can be affirmed by determining the accurate positions in the feed
direction (X direction) and the transverse direction (Y direction) of the optical film laminate 15. One preferable way is to
carry out measurements, at two locations, one on upstream of and one on downstream of the slitting position (the position
of the slitting unit 600) where the slit line 16 is to be formed in the optical film laminate 15, for the deviation in X and Y
directions on the position where the slit line is actually formed, the position of the edge (the side end) of the optical film
laminate 15 and the position where the slit line is to be formed with respect to respective reference lines. For example,
the image reading device 611 may be provided with a CCD camera to take images of the position of the actually formed
slit lines in the optical film laminate 15 and the position of the edge of the optical film laminate 15 and produce picturized
images. The reference lines corresponding to the actually formed slit lines and the position of the edge of the optical
film laminate are preliminarily provided in the image-talking regions, and those positions 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
laminate, and the location and the angular position of the slitting unit 600 is corrected forwardly or backwardly with
respect to the feed direction of the continuous web of the optical film laminate 15, based on the calculated distance
(deviation).

[0100] More specifically, as shown in FIG. 12, steps 5 and 9 are performed to feed the continuous optical film laminate
15 under tension, and in step 9, a slit line 16 is formed in the continuous optical film laminate 15. Then, a further step is
carried out by the two image reading device 611 to read the position of the actually formed slit line 16 in the continuous
optical film laminate 15, and to determine whether there is any deviation between the position of the read slit-line 16 of
the optical film laminate and the position where the slit-line 16 is to be formed based on the slit-position information, and
in case where there is any deviation, steps 10 and 11 are carried out, and the deviation is corrected, for example, in the
following manner.

[0101] The manner of the inspection for determining the deviation between the position of the actually formed slit-line
16 on the continuous optical film laminate 15 and the position where the slit-line 16 is to be formed is carried out for
example in accordance with the following procedures.

(1) Images of the position (X) of the actually formed slit line 16 of the continuous optical film laminate 15 and two
positions (Y1, Y2) of the edge of the continuous optical film laminate 15 are taken by the image reading device 611,
and the images are picturized for measurement of the position of the actually formed slit-line 16 (X) of the continuous
optical film laminate 15 and the positions of the edges (Y1, Y2) of the continuous optical film laminate 15 in terms
of the differences in contrast.

(2) There is a slit line reference position in the form of a line extending in Y direction at a position intermediate a
reference line extending in Y direction at an upstream position as seen in X direction in the imaging area of one of
the image reading devices 611 and another reference line extending in Y direction at a downstream position as
seen in X direction in the imaging area of the other of the image reading devices 611, and data y representing the
distance between the upstream and downstream reference lines is preliminarily stored in the storage device 720
via the information processing device 710. Furthermore, there are upstream and downstream reference lines ex-
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tending in the X direction in respective ones of the image-taking regions of the image reading devices 611.

(3) A correction value o for correcting in X direction the position of the slit line 16 to be formed in accordance with
the slit position information, and a correction value  for angularly correcting in Y direction the position of the slit line
16 are calculated based on the measured positions of the actually formed slit line 16 (X) and the edge (Y1, Y2) of
the continuous optical film laminate 15 and the reference lines. The correction value o corresponds to the measured
deviation o, or the deviation o between the actual slit-line 16 position (X) and the downstream side reference line
extending in the Y direction. The correction value & can be calculated according to the following equation, based
onthe deviations in Y direction of the edge of the continuous optical film laminate 15 at two positions, or the deviations
(B1, B2) of the edge of the continuous optical film laminate with respect to respective ones of the upstream and
downstream reference lines extending in the X direction, and the distance data y between the two reference lines.

Y
\/72 +(181 —ﬂz)z

[Equation 1] S =cos™

(4) The storage device 720 is used to store correction values (o, 8) for applying an instruction to the slitting unit 600
to perform an angular position correction by a value & and a positional correction by value o in the X direction based
on the measured and calculated data so as to make the slit line conform to the reference line of the position where
the slit line 16 is to be formed extending in the Y direction.

(5) The slitting unit 600 receives instruction from the control unit 700 for the next operation of forming a slit line 16
in the continuous optical film laminate 15 to perform a positional correction in the feed direction and an angular
position correction in a transverse direction with respect to the feed direction, based on the stored correction values
(o, 8) so as to conform to the reference line of the position where the slit line 16 is to be formed in the continuous
optical film laminate 15.

(6) Thereafter, the slitting unit 600 operates to form a next slit line in the continuous optical film laminate 15.

[0102] The manufacturing line 550 includes a take-up drive mechanism 630 including a pair of feed rollers 631 that
takes up a continuous optical film laminate with predefined slit lines 10 into a roll 620.

[0103] In the embodiment, the polarizing composite film 11 having the adhesive layer 12 may also be manufactured
by directly applying a solvent containing an adhesive to the surface of the inspected polarizing composite film 11’ which
is to be laminated to the liquid-crystal panel W, then drying the polarizing composite film. However, generally, the
polarizing composite film 11 having the adhesive layer 12 is manufactured as follows. In a manufacturing process of the
carrier film 13, one surface of the carrier film 13 to be laminated to the surface of the polarizing composite film 11’ that
is to be laminated to the liquid-crystal panel W is subjected to a releasing treatment, and then a solvent containing an
adhesive is applied to the treated surface and dried to form a carrier film 13 having the adhesive layer 12. In the carrier
film lamination process in the manufacturing line 540, the carrier film 13 having the preliminarily formed adhesive layer
12 is laminated to the inspected polarizing composite film 11’ by the lamination unit 590 so that the adhesive layer 12
formed on the carrier film 13 can be transferred to the inspected polarizing composite film 11’ to produce a polarizing
film 11 having the adhesive layer 12. It will be understood that the manufacturing line 540 may include a surface-protection
film lamination process in which the surface-protection film 14 is laminated to the surface of the inspected polarizing
composite film 11’ opposite to the surface on which the carrier film 13 is laminated by the lamination unit 640.

(The Second Embodiment)

[0104] According to the second embodiment, the manufacturing system 500’ is characterized in that it uses a prelim-
inarily manufactured continuous provisional optical film laminate 15’. Thus, the manufacturing system 500’ does not
include manufacturing lines for producing the polarizer and the surface-protection film. Also, unlike the manufacturing
process 530 in the first embodiment, it is not necessary to include a step of applying an adhesive agent to the interface
between the polarizer and the protective film, and drying the adhesive to bond those together by the pair of lamination
rollers 561 comprised in the lamination drive mechanism 560. An equivalent line to the manufacturing line 530 is the
supply line 530’ of the continuous provisional optical film laminate 15’ as shown in FIG 11. The line is to perform a
process which is the same as the step 1 shown in FIG 13. The manufacturing line 530’ comprises a film supply mechanism
560’ that includes a pair of feed rollers 561’ for feeding the provisional optical film laminate 15’ from a roll 510’ of the
film laminate 15’ mounted on the support rack 520'.

[0105] FIG. 11 is a schematic diagram showing the manufacturing system 500’ that comprises the following manu-
facturing lines. The units and devices in the manufacturing system 500’ shown in FIG. 11 corresponding to those of the
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manufacturing line 500 shown in FIG. 10 are given the same numbers.

FIG 13 is a flowchart showing manufacturing steps carried out in the manufacturing system 500’.

[0106] AsshowninFIG 11,the supply line 530’ of the provisional optical film laminate 15’ feeds a continuous provisional
optical film laminate 15’ including a provisional carrier film 13’ (schematically shown at the bottom of FIG 11) to the
peeling station L, where a process is carried out for peeling the polarizing composite film 11 having the adhesive layer
12 which is a component of the provisional optical film laminate 15" from the provisional carrier film 13’ which also is a
component of the polarizing composite film 11. Thus, the supply line 530’ is equivalent to the manufacturing line of the
polarizing composite film 11 having the adhesive layer 12, and, hereinafter, this line is called the manufacturing line 530'.
[0107] The manufacturing line 530’ comprises the film supply mechanism 560’ including a pair of feed rollers 561’ and
a distance measurement device 570’ having an encoder incorporated in one of the feed rollers, and performs a meas-
urement step to measure a fed-length of the continuous provisional optical film laminate 15’ from the film supply mech-
anism 560’. The manufacturing line 530’ further comprises an inspection station M. The manufactured polarizing com-
posite film 11 having the adhesive layer 12 is fed to the inspection station M, and an inspection is performed for detecting
any defects existing in the polarizing composite film 11 having the adhesive layer 12. The manufacturing of the continuous
optical film laminate with predefined slitlines 10 in the second embodiment is commenced by the manufacturing line 530'.
[0108] Itis preferable that a provisional carrier film 13’ having a transferable adhesive layer is used in the manufacturing
process of the preliminarily prepared continuous provisional optical film laminate 15'. It is because when the provisional
carrier film 13’ is peeled from the continuous provisional optical film laminate 15’ in the manufacturing system 500’, the
adhesive layer of the provisional carrier film 13’ is transferred to the polarizing composite film 11 to produce the polarizing
composite film 11 having the adhesive layer 12.

[0109] The manufacturing system 500’ shown in FIG. 11 comprises the manufacturing line 530’ for manufacturing the
continuous polarizing composite film 11 having the adhesive layer 12. The manufacturing line 530’ includes an inspection
station M that is similar to the inspection station M included in the manufacturing system 500 in the first embodiment,
and the inspection station M in the manufacturing line 530’ is different from the one in the manufacturing system 500 in
that the inspection target is the polarizing composite film 11 having the adhesive layer 12. The manufacturing system
500’ further comprises the manufacturing line 540 and the manufacturing line 550, as the manufacturing system 500 in
the first embodiment does. Therefore, the manufacturing system 500’ comprises the following units and devices that
are common in the manufacturing system 500 in the first embodiment: an inspection unit 580 that includes an image
reading device 581, a carrier film lamination unit 590 that includes a support rack 591 to which a roll of the carrier film
13 is provided, a slit position checkup unit 610 at a slit-position checkup station P which includes a slitting unit 600 at a
slit-forming station N and two image reading devices 611 one on upstream of and one downstream of the slitting unit
600, a take-up drive mechanism 630 that includes a pair of feed rollers which takes up the manufactured continuous
optical film laminate with predefined slit lines 10, and a control unit 700 that includes a continuous information processing
device 710 and a storage device 720, and also a lamination unit 640 of a surface-protection film when necessary. The
unit included in the manufacturing system 500’ but not in the manufacturing system 500 in the first embodiment is a
provisional carrier film take-up drive mechanism 650 that includes the provisional carrier film peeling unit 651 provided
in the peeling station L.

[0110] The manufacturing system 500’ comprises the processes or process steps as shown in FIG.13. In step 1, a
roll 510’ of a provisional optical film laminate 15’, as an example, is mounted on a support rack 520’. For the provisional
optical film laminate 15’, a polarizing composite film 11 including a polarizer having a protective film laminated to one
or each of opposite surfaces of the polarizer, and a provisional carrier film 13’ formed with a transferable adhesive layer
12 and laminated to the polarizing composite film 11 is used as an example. In step 2, the continuous optical film laminate
15’ is fed to the manufacturing line 530’ for manufacturing the polarizing composite film 11 having an adhesive layer 12
by the film supply mechanism 560’ that includes a pair of feed rollers 561’. In steps 3 and 4, the provisional carrier film
13’ is peeled and removed from the provisional optical film laminate 15’ by the provisional-carrier-film peeling unit 651
in the provisional carrier film take-up drive mechanism 650, and the polarizing composite film 11 having the adhesive
layer 12 transferred thereto is manufactured. In step 5, the inspection unit 580 inspects surfaces and the inside of the
polarizing composite film 11 having the exposed adhesive layer 12, to detect any defect existing in the polarizing composite
film 11 in the same manner as in the first embodiment.

[0111] The inspection unit 580 is adapted to perform, for example, reflection inspection, transmission inspection, or
cross-Nichol transmission inspection to detect defects in the polarizing composite film 11 having the exposed adhesive
layer by inspecting the surface and inside of the transported polarizing composite film 11 at the peeling station M, as
described later. The information processing device 710 calculates the defect-free region (Xa) having a predetermined
length in a longitudinal direction and the defective region (XB) including at least one defect and defined as a region
having a predefined length which is different from the length of the defect-free region, the length of the defective region
being defined across the position of the defect. The defect-free region (Xo) and the defective region (Xp) are defined to
extend throughout the width of the polarizing composite film 11 and the longitudinal lengths are determined based on
the position or coordinate of a defect or defects existing in the polarizing composite film 11. The defects are detected
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through a preliminary inspection and the positional data for such defects is stored in the storage device 720. The data
is used, as already described, to produce slit-position information for sequentially forming slit lines 16 in the transverse
direction on a continuous optical film laminate 15 by means of the slitting unit 600 provided in the slit-forming station N,
the slit lines corresponding to the defect-free region (Xa) and defective region (Xp) stored in the storage device 720.
The control unit 700 operates to produce polarizing sheets in sequence on the carrier film 13 based on the slit-position
information to manufacture the continuous optical film laminate with predefined slit lines 10.

[0112] Specifically, the control unit 700 functions to operate the information processing device 710 and the storage
device 720 to process the image data from the image reading device 581 in association with the feed-length measurement
data based on the delivered length measured by the length or distance measurement device 570 as a length from the
leading edge of the polarizing composite film 11, so as to produce position data representing locations or coordinate
positions of a defect or defects in the polarizing composite film 11, and the position data being then stored in the storage
device 720. Then, the control unit 700 functions, based on the position data on the detected locations of a defect or
defects, to define defect-free regions (Xo) and defective regions (Xp) in the polarizing composite film 11. The control
unit 700 further functions to produce slit position information for sequentially forming normal polarizing sheet Xo and
defective polarizing sheet Xfin the polarizing composite film 11, each corresponding to the defect-free region (Xo) and
the defective region (XB) in the defined polarizing composite film 11, on the carrier film 13 of the continuous optical film
laminate 15 to be manufactured in the later process, at the slit-forming station N, using the slitting unit 600. The slit-
position information is provided for indicating positions at which respective ones of the slit lines 16 are to be formed in
the continuous optical film laminate 15 and is also stored in the storage device 720. In any case, the above information
processing step is the same as the one in the manufacturing system 500 in the first embodiment.

[0113] The manufacturing line 540 for manufacturing the continuous optical film laminate 15 is designed to perform
a manufacturing process comprising the following steps. Specifically, the manufacturing process includes a carrier film
lamination step in which the carrier film 13 is releasably laminated to the inspected polarizing composite film 11 having
the adhesive layer by the carrier film lamination unit 590 and a surface-protection film lamination step in which, when
desired, the surface-protection film 14 is releasably laminated to the surface of the polarizing composite film 11 opposite
to the surface on which the carrier film 13 is laminated, by the lamination unit 640. More specifically, the manufacturing
steps are carried out as in the following steps. Referring to the flow chart of FIG. 13, in steps 6 to 8, the carrier film 13
which has been subjected to a releasing treatment is releasably laminated on the polarizing composite film 11 having
the adhesive layer 12 by the carrier-film lamination unit 590, to form the continuous optical film laminate 15. The man-
ufactured continuous optical film laminate 15 has the same structure as that manufactured in the manufacturing system
500 in the first embodiment.

[0114] It may be possible to releasably laminate a surface-protection film 14 having an adhesive surface on the surface
of the polarizing composite film 11 opposite to the surface on which the carrier film 13 is laminated by means of a
lamination unit 640, before the protective film is laminated to the polarizer, irrespective of whether the protective film is
subjected to a hard coat treatment or an anti-dazzling or anti-glare treatment on one surface. In this case, the resulting
continuous optical film laminate 15 has a structure where the carrier film 13 and the surface-protection film 14 are
releasably laminated to respective ones of the opposite surfaces of the polarizing composite film 11 having the adhesive
layer 12.

[0115] The manufacturing line 540, as in the manufacturing line in the first embodiment, includes the slit-forming station
N, for performing a process comprising the step of, in accordance with the instruction information, sequentially forming
slit lines 16 in the continuous optical film laminate 15 transferred from the inspection station M, by means of the slitting
unit 600 provided on the slit-forming station N. The slit lines 16 are produced at the side of the optical film laminate 15
opposite to the carrier film 13 to a depth reaching the surface of the carrier film adjacent to the adhesive layer of the
continuous optical film laminate 15, so that the normal polarizing sheet Xo and defective polarizing sheet Xpof the
polarizing composite film 11, each corresponding to the defect-free region (Xo) and the defective region (X) of the
polarizing composite film 11 is sequentially formed on the carrier film 13. The manner of forming the normal polarizing
sheet Xo and the defective polarizing sheet X is the same as that in the first embodiment, so that the description will
not be repeated.

[0116] The manufacturing line 540 further includes a slit line checkup station P, for perfrming steps of checking any
deviation between the position of the actually formed slit line 16 and the slitting position at which the slit line 16 is to be
formed (the reference position) on the continuous optical film laminate 15 by the slit position checkup unit 610 that
includes two image-reading devices 611, one on upstream of and one on downstream of the slitting unit 600, and
correcting the slitting position or the angle of the slitting unit 600 in case there is any deviation.

[0117] More specifically, as shown in FIG 13, steps 8 and 12 are performed to feed the continuous optical film laminate
15 under tension, and in step 12, a slit line 16 is formed in the continuous optical film laminate 15. Then, a further step
is carried out by the downstream image reading device 611 to read the position of the actually formed slit line 16 in the
continuous web of the optical film laminate 15, and to determine whether there is any deviation between the position of
the read slit-line 16 of the optical film laminate and the position where the slit-line 16 is to be formed based on the slit-
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position information, and in case where there is any deviation, steps 13 and 14 are carried out. The inspection method
for checking any deviation between the position of the slit line 16 actually formed and a position at which the slit line 16
is to be formed on the continuous optical film laminate 15 is omitted here as the method is the same as that of the process
at the slit-line checkup station P in the first embodiment with reference to FIG. 14.

[0118] The manufacturing line 550 is similar to the one in the manufacturing system in the first embodiment and it
includes a take-up drive mechanism 630 having a pair of feed rollers 631 to take up a continuous optical film laminate
with predefined slit lines 10 into a roll 620. The difference between the manufacturing system in the first embodiment
andthatin the second embodimentis understood from the film section diagram shown in the bottom partof FIGs. 10 and 11.

(Formation of Slit Position Information)

[0119] At the inspection station M, both in the first and the second embodiment, the information processing device
710 of the control unit 700, connected with the inspection unit 580, calculates the defect-free region (Xo) having a
predetermined length in a longitudinal direction and the defective region (Xp) including at least one defect and defined
as a region having a predefined length which is different from the length of the defect-free region, the length of the
defective region being defined across the position of the defect. The defect-free region (Xa) and the defective region
(XP) are defined to extend throughout the width of the polarizing composite film 11 and the longitudinal positions are
determined based on the position or coordinate of a defect or defects existing in and detected through a preliminary
inspection. The positional data for the defect is stored in the storage device 720, and when a continuous optical film
laminate 15 is manufactured, information processing is carried out to produce slit-position information for sequentially
forming slit lines 16 in the transverse direction on a continuous optical film laminate 15. The slit lines correspond to the
defect-free region (Xa)) and defective region (XB) stored in the storage device 720 and are produced using the slitting
unit 600 provided in the slit-forming station N. The control unit 700 operates to produce polarizing sheets in sequence
on the carrier film 13 composing the continuous web of the optical film laminate 15 based on the slit-position information
generated by the information processing to manufacture the continuous web of the optical film laminate with predefined
slit lines 10.

[0120] The steps to form slit line position information that determines positions of defect-free region (Xa) and defective
region (Xp) is described below with reference to the schematic diagram in FIG. 15 and flowcharts in FIG.s 16 to 18. It
is understood that this embodiment is only an example.

[0121] FIG. 15 is a schematic diagram showing the feed of the polarizing composite film 11’ to which a surface-
protection film is laminated on its polarizer or the polarizing composite film 11 having the adhesive layer 12 (hereinafter,
both are called polarizing composite film 11) transported continuously in the right direction by means of the lamination
drive mechanism 560 or the film supply mechanism 560" and the pair of feed rollers 631 included in take-up drive
mechanism 630, via the feed roller of the carrier film lamination unit 590 and the speed adjustment device 650 that
includes a dancer roller.

[0122] FIGs 16 to 18 are flowcharts showing different manners of calculating the positions at which respective ones
of the slit lines 16 are to be formed in the continuous optical film laminate 15 being transported.

[0123] In either case, in step 1, the control unit 700 operates to instruct the lamination drive mechanism 560 and the
pair of feed rollers included in the take-up drive mechanism 630 to feed the polarizing composite film 11. In step 2, the
control unit 700 operates to instruct the information processing device 710 and the storage device 720 to associate the
image data from the image reading device 581 and the feed-length measurement data measured from the leading edge
of the polarizing composite film 11 by the length measurement device 570 and perform information processing on them,
so as to produce position data of positions or coordinates of defects in the polarizing composite film 11, and store the
data in the storage device 720. In steps 3 and 4, the control unit 700 defines the polarizing composite film 11 into defect-
free region (Xo) and defective region (XpB) based on the position information on the detected locations of a defect or
defects. Further, the control unit 700 produces a slit position information for sequentially forming the normal polarizing
sheet (Xa) and defective polarizing sheet (XB) in the polarizing composite film 11 having an adhesive layer, each
corresponding to the defect-free region (Xa)) and the defective region (XB) in the defined polarizing composite film 11,
on the carrier film 13 of the manufactured continuous optical film laminate 15 at the slit-forming station N using the slitting
unit 600. The slit-position information is provided for indicating positions at which respective ones of the slit lines 16 are
to be formed in the continuous optical film laminate and is also stored in the storage device 720.

[0124] In step 3, the control unit 600 functions to operate the information processing device 710 to calculate the
distance or length X between the location of the defect in the polarizing composite film 11 being fed and the reference
position, and store the calculated length X in the storage device 720. As shown in FIG. 15, the length X may be a distance
for example between the position of the inspection unit 580 (the position of the defect) and the position of the carrier
film lamination unit 590 (e.g., the reference position A, which is a position of the first slit line).

[0125] In step 4, the control unit 700 further functions to operate the information processing device 710 to subtract
the length (Xa)) which is the length of the defect-free region from the length X to obtain a length (X - Xa) =X’, and then
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store the length X’ in the storage device 720. The length Xo or the length of the defective-free region of the polarizing
composite film is determined by a system manager based on the size of the liquid-crystal panel and pre-stored in the
storage device 720. Then, the control unit 700 functions to operate the information processing device 710 to determine
whether the calculated length X’ is greater or less than the length Xa corresponding to that of the defect-free region of
the polarizing composite film 11. Specifically, if a relation X’ (or X") > Xa. is established in FIG. 15, it is understood that
the defect-free region Xo of the polarizing composite film 11 can be ensured. Then, the control unit 700 determines that
a position B that is on upstream of the reference position A (the position of the first slit line) by a length Xa as the next
slit line forming position for forming the normal polarizing sheet Xo. corresponding to a normal region, and instructs the
lamination drive mechanism 560 or the film supply mechanism 560’ and the pair of feed rollers 631 included in the take-
up drive mechanism 630 to have the polarizing composite film 11 delivered under tension by the length Xo. of the defect-
free region. The value of the length Xa in this instance is the slit-position information for forming a normal polarizing
sheet Xa corresponding to the defect-free region (Xc) in the polarizing composite film 11. In a similar manner, following
the second slit line forming position (the position B), a third slit line forming position (position C) is determined, then, a
fourth slit line forming position (position D) is determined, and thus, the polarizing composite film 11 in tension is fed for
the length of defect-free regions Xo.

[0126] To the contrary, if a relation X’ (or X") < Xa, i.e., X" in FIG. 15 < Xa is established, it is understood that a defect-
free region (Xa)) cannot be obtained from this part of the polarizing composite film 11. In this instance, the region of the
polarizing composite film 11 having the length Xj provides the defective region (Xp), so that the control unit 700 functions
to operate the information processing device 710 to calculate the length (X'+xy)= XB corresponding to the defective
region (XB) by adding a constant value X0 to X’ (X" in FIG 15). This means that a position E that is on upstream of the
position D by a length Xp is the next slit line forming position for the defective polarizing sheet Xo corresponding to a
defective region. Then, the control unit instructs the lamination drive mechanism 560 or the film supply mechanism 560’,
and the pair of feed rollers 631 included in the take-up drive mechanism 630 to have the polarizing composite film
delivered under tension by the length XB of the defective region.. The value X in this instance is the slit-position
information for forming a defective polarizing sheet XB corresponding to the defective region (XB) of the polarizing
composite film 11.

[0127] The control unit 700 operates to perform calculations of the following (a) and (b) to create slit-position information
indicative of the positions at which respective ones of the slit lines 16 are to be formed in the continuous optical film
laminate 15 to be manufactured next to form normal polarizing sheets xo. and defective polarizing sheets x3 of a polarizing
composite film 11, and then store the slit-position information in the storage device 720:

(a) a length Xa to the position for forming a next slit line, if X’ > Xo; and
(b) a length (X’ + X0= Xp) to the position for forming a next slit line, if X’ < Xo.

[0128] By the way, if the length (X' + X0 = XB) corresponding to that of the defective region (XB) becomes equal to
the length Xo corresponding to that of the defect-free region (Xa), i.e., if (X’ + X0) (X&), the control unit 700 cannot
identify or discriminate the defect-free region (Xo) from the defective region (XB). This means that the defective region
(XB) may not be correctly recognized, so that, for example, the defect-free region (Xa) and the defective region (Xp)
cannot be discriminated from each other based on feed-length measurement data on the feed length of the polarizing
composite film 11. Thus, it may happen that the information created based on the feed-length measurement data (X' +
X0) inevitably becomes imperfect. It is assumed that such situation occurs when the position of a defect in the polarizing
composite film 11 is infinitely close to the position for forming a next slit line 16 in the polarizing composite film 11, or
when a plurality of defects are distributed over a length X corresponding to that of the defect-free region.

[0129] In step 5, if (X' + X0) = Xa becomes equal to Xa, the control unit 700 functions to operate the information
processing device 710 to perform a calculation based on at least one of the following methods to create information for
identifying or discriminating the defect-free region (Xc) over the defective region (Xp).

[0130] Instep 5in FIG. 16, even if, as the result of calculation conducted by the information processing device 710,
the length (X’ + X0) to the position for forming a next slit line 16 becomes equal to the length Xo corresponding to that
of the defect-free region, the region in said length may not essentially be the defect-free region (Xa). In order to make
it possible to distinguish the difference, defect-including information Xy or defective polarizing sheet X identification
information Xy is produced and stored in the storage device 720, wherein for example, a numerical suffix "0" may be
associated with the slit-position information indicative of the position for forming a slit line 16 corresponding to the defect-
free region (Xa), and a numerical suffix "1" with the slit-position information indicating the position for forming a slit line
16 corresponding to the defective region.

[0131] In step 5illustrated in FIG 17, if, as a result of calculation of the information processing device 710, the length
(X’ + X0) to the position where a next slit line is to be formed becomes equal to the length Xa corresponding to that of
the defect-free region (Xa), an information processing is conducted so that the length to the next slit line position satisfies
the relation (X’ + X0’), wherein X0’ > X0, and store the length (X’ + X0’) in the storage device 720. This information
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processing makes it possible by calculating the length (X’ + X0’) different from Xa., to allow the region having the length
(X" + X0’) to be identified or discriminated over the defect-free region Xo.

[0132] Further,in step 5in FIG 18, if, as the result of calculation conducted by the information processing device 710,
the length (X’ + X0) to the next slit line position becomes equal to the length Xa corresponding to that of the defect-free
region (Xa), an information processing is carried out to allow the length to the position where the next-slit-line 16 is to
be formed to become [(X’ + X0) / m], wherein m = 2 or more, preferably 2 or 3, and store the length [(X' + X0) / m] in the
storage device 720. As in the case of FIG 17, this information processing is also configured to calculate the [(X' + X0) /
m] different from Xo. to allow the region having the length [(X’ + X0) / m] to be identified or discriminated over the defect-
free region (Xa).

[0133] Summarizing the above, in the process for creating information for identifying or discriminating the defect-free
region (Xo) and defective region (Xp), either of the following methods may be adopted:

(1) A method of creating defect-including information Xy as information for identifying or discriminating the defective
region X having alength (X’ + X0) calculated by the information processing device 710 over the defect-free region Xo;
(2) A method of creating a length to the next slit line position which is calculated by the information processing device
710, as a length (X’ + X0’) (wherein X0’ > X0) which is different from the length Xo; and

(3) A method of creating a length to the next slit line position which is calculated by the information processing device
710, as a length [(X’ + X0) / m] (wherein m = 2 or more) which is different from the length Xo..

Particularly, in cases where the method (2) or (3) is carried out, (X’ + X0) (Xo) is changed to (X' + X0’) # Xa or [(X +
X0) / m] # Xo.. Thus, the next slit line position can be used as information indicating the defective region (Xp) identified
or discriminated over the defect-free region (Xa).

[0134] In either case, in step 6, the control unit 700 functions to operate the information processing device 710 to
determine the length between the reference position (the position of the carrier film lamination unit 590 in FIG. 15) and
the next slit line position, based on the calculation result in steps 4 and 5. Then, in the methods (2) or (3), in step 7, the
control unit 700 operates to cause the information processing device 610 to store the length to the next slit line position
as determined in step 6, in the storage device 720. However, in case of the method (1), the control unit 700 functions
to operate the information processing device 710 to store the length to the position of forming a next-slit-line in association
with the defect-including information Xy.

[0135] In either case, in step 8, the control unit 700 functions to operate the slitting unit 600 provided on the slit-forming
station N to form a slit at a slit forming position on the the polarizing composite film 11 at the side opposite to the carrier
film 13 to a depth reaching the surface of the carrier film adjacent to the adhesive layer, and when the polarizing composite
film 11 is advanced to bring the next slit forming position on the polarizing composite film 11 to the slit-forming station,
a further slit is produced to form either the normal polarizing sheet Xo. or the defective polarizing sheet Xp3. Thus, the
normal polarizing sheets Xo and the defective polarizing sheets X are appropriately formed in the polarizing composite
film 11 to produce the continuous optical film laminate 15. Such process steps are carried out based on the position for
forming a next slit line stored in step 7.

[0136] Instep 9, the slit position checkup unit 610 provided in the slit-position checkup station P performs the checkup
step to check if there is any deviation between the position of the actually formed slit line 16 and the stored slitting
position at which the slit line 16 is to be formed. As described earlier, the deviation between the slitting position at which
the slit line 16 is to be formed (the reference position) on the continuous optical film laminate 15 and the position of the
actually formed slit line 16 is checked, and is used to correct the slitting position or the angle of the slitting unit 600 in
case there is any deviation, before forming the next slit line 16.

(Details of Defect Inspection Unit)

[0137] FIG. 19 shows one example of a preferable embodiment for detecting defects in a polarizing composite film
having an adhesive layer according to the second embodiment of the present invention. In this embodiment, a continuous
provisional optical film laminate 15’ is transported to the peeling station L, and a provisional carrier film 13’ which is a
part of the continuous provisional optical film laminate 15’ is peeled from the laminate to produce the polarizing composite
film 11 having the adhesive layer 12, wherein the manufactured polarizing composite film 11 having the adhesive layer
12 is inspected at the inspection station M comprising three inspection units to inspect the position of a defect or defects.
It is needless to mention that the inspection units are not limited to those shown in the drawing and are also applicable
to the inspection unit M according to the first embodiment of the present invention. FIG 19 further shows a manufacturing
system 800 for manufacturing a roll of a continuous optical film laminate 15 including a carrier film 13 releasably laminated
on the polarizing composite film 11 having the adhesive layer 12 and when desired, a surface-protection film releasably
laminated on the surface of the polarizing composite film 11 opposite to the surface on which the carrier film 13 is
laminated to form the roll of the optical film laminate 15. The manufacturing line for manufacturing the continuous optical
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film laminate 15 is described in detail in the description of the manufacturing line 500 and 500’ with respect to the first
and the second embodiment, sothat the description is omitted here.

[0138] The manufacturing system 800 comprises a film feed apparatus 810 including a feed roller 811 for feeding the
provisional optical film laminate 15’, and a take-up drive mechanism 820 for taking up the provisional carrier film 13’.
The manufacturing system 800 further comprises a first inspection unit 830, a second inspection unit 840, and a third
inspection unit 850, the inspection units being controlled by a control unit 900 that includes an information processing
device 910 and a storage device 920. There are provided a carrier film feed apparatus 860 including a lamination unit
861 and an optionally provided protective film feed apparatus 870 including a lamination unit 871, which operate to
releasably laminate the carrier film 13 to the exposed surface of the adhesive layer 12 of the inspected polarizing
composite film 11, and releasably laminate the optionally provided surface protection film to the surface of the polarizing
composite film opposite to the surface on which the carrier film 13 is laminated. Thus, the continuous optical film laminate
15 is manufactured.

[0139] AsshowninFIG. 19, the inspection units are disposed at respective three positions in the manufacturing system
800. The first inspection unit 840 is located between the feed roller 811 of the film feed apparatus 810 and the take-up
drive mechanism 820 for taking up the provisional carrier film 13’, and adapted to inspect the continuous provisional
optical film laminate 15’ to which the provisional carrier film 13’ is laminated. The first inspection unit 840 inspects the
surface of the polarizing composite film 11 by means of reflection. Defects that can be inspected are defects such as
surface irregularities, flaw and/or undulation on the surface which are detectable by CCD camera, as shown in FIG. 20.
[0140] The second inspection unit 840 is a transmission inspection unit that is designed such that light from a light
source is projected to the polarizing composite film 11 having the adhesive layer 12 perpendicular thereto, and to receive
the light by an optical detection unit to detect one or more defects existing in the polarizing composite film 11 in the form
of shades. Defects that can be inspected are defects such as internal foreign substances or internal pores in the film.
[0141] The third inspection unit 850 is a defect inspection unit based on a cross-Nichol condition. Along with the
application of such defectinspection unit, the accuracy of the defectinspection of polarizing composite films is dramatically
improved. Generally, manufacturers tend to adopt in their products only those polarizing composite films which have
been determined acceptable through defect inspections based on the cross-Nichol condition for large-size liquid-crystal
display elements. In the inspection according to this method, a polarizing composite film 11 to be inspected is placed
with respect to a polarizing filter such that their absorption axes to be oriented at a right angle. A light source is provided
to inject light to the polarizing composite film 11 and the polarizing filter to examine the light transmitted therethrough.
Thus, if there is any defect in the polarizing composite film 11 having the adhesive layer 12, such defect is detected as
one or more bright spots. The third inspection unit 850 is designed such that a light emitted from the light source is
projected to the polarizing composite film having the adhesive layer perpendicularly or obliquely thereto and, with a
polarization filter being disposed immediately before an optical detection unit so as to make the absorption axis thereof
being oriented at a right angle with respect to the absorption axis of the polarizing composite film 11, the light which has
passed through the polarizing composite film 11 is received by the optical detection unit to thereby detect any defect
existing in the polarizing composite film 11 as one or more bright spots. As shown in FIG. 20, all defects, except surface
irregularities, are detected by the third inspection unit 850.

[0142] Although each of the first, second and third inspection units uses the polarizing composite film 11 which has
an adhesive layer 12 provided thereon as the object to be inspected, it is needless to say that the polarizing composite
film 11’ without the adhesive layer or other polarizing composite film can be inspected in the same way.

[0143] Although the present invention has been described in connection with preferred embodiments, it will be under-
stood that various changes and modifications may be made by those skilled in the art without departing from the scope
of the invention, defined in the following claims.

Accordingly, the present invention is not limited to the specific embodiments disclosed as the best mode for carrying out
the invention, but intended to cover all embodiments included within the scope thereof.

Claims

1. A method for continuously manufacturing liquid-crystal display clements, using a continuous optical film laminate
(15) which comprises at least an optically functional film (11) having an adhesive layer provided thereon and a carrier
film (13) releasably laminated on said adhesive layer (12), the optically functional film (11) including at least one
defect-free region and at least one defect-containing region, the defect-free and defective regions being defined
along the longitudinal direction in accordance with the position of a defect existing in the optically functional film (11)
and detected through a preliminary inspection, said defect-free region having a predefined length corresponding to
a dimension of a liquid-crystal panel (W) to which said optically functional film (11) is to be laminated, said defect-
containing region including at least one defect and defined as a region having a length which is different from the
predefined length of said defect-free region, the length of the defect-containing region being defined across said
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position of the defect, slit lines (16) being sequentially formed in a transverse direction of said optical film laminate
(15) at a side opposite to said carrier film (13) to a depth reaching a surface of said carrier film adjacent to said
adhesive layer (12), longitudinally adjacent two of said slit lines (16) forming one sheet of said optically functional
film (11) having a definite length on said carrier film (13), said sheet is a normal optically functional sheet (Xo)
corresponding to said defect-free region having said predefined length if it does not contain any defect, or said sheet
is a defect-containing optically functional sheet (XB) corresponding to said defect-containing region,

the method characterized by the steps of;

providing a roll of pre-inspected continuous optical film laminate (15) having predefined slit lines (16),
continuously unrolling a continuous optical film laminate (10) with predefined slit lines (16) from the roll to a lamination
station for lamination with a liquid-crystal panel (W),

measuring the feed length of the continuous optical film laminate (10) with predefined slit lines (16) and calculating
the length of the sheet of the optically functional film separated by respective ones of sequentially formed slit lines
(16) on the continuous optical film laminate (10), based on the feed length,

comparing the length of the sheet of the optically functional film to said predefined length and determining whether
the sheet is a normal optically functional film sheet (Xo) or a defect-containing optically functional film sheet (Xp),
peeling the sheet from the continuous optical film laminate (10) if the sheet of the optically functional film (11) is
determined to be a normal optically functional film sheet (Xo), and

conveying liquid-crystal panel (W) in synchronization with transportation of the normal optically functional film sheet
(X)) to the lamination station and laminating the normal optically functional film sheet (X)) to said liquid-crystal
panel (W).

The method as defined in claim 1, wherein the method further comprises a step of removing a sheet determined to
be a defect-containing optically functional film sheet (XB) so as to prevent the defect-containing optically functional
film sheet (XB) from being laminated to the liquid-crystal panel (W).

The method as defined in claim 1 or claim 2, wherein the step of laminating the normal optically functional film sheet
(X)) to the liquid-crystal panel (W) at the lamination station further comprises steps of detecting position of the
normal optically functional film sheet (Xa) transported to the lamination station in synchronization with delivery of
the liquid-crystal panel (W), by using a pair of laminating rollers adapted to be vertically moved toward and away
from each other disposed at the lamination station, and adjusting a lamination position between the normal optically
functional film sheet (Xo) and the liquid-crystal panel at the lamination station,

wherein the leading edge of the normal optically functional film sheet (Xo) transported to a nip between the lamination
rollers is adjusted in position with respect to the leading edge of the liquid-crystal panel (W) while the rollers are in
spaced-apart relation, so that they match and then the lamination rollers are linked again whereby the normal optically
functional film sheet (Xa) is laminated to the liquid-crystal panel (W).

The method as defined in claim 2, wherein the step of removing a sheet determined to be a defect-containing optically
functional film sheet (XB) includes providing a dummy film feed path for transporting a dummy film and a movable
roller which is movable between an operative position and a retracted position, whereby, when a defect-containing
optically functional film sheet (XB) reaches a removal station, the movable roller is moved to the operative position
wherein the movable roller functions to bring the defect-containing sheet (Xp) into contact with the dummy film in
the dummy film feed path to have the defect-containing sheet (XB) laminated with the dummy film, so that the
defective optically functional film sheet (Xp) is peeled from the continuous optical film laminate.

The method as defined in claim 2, wherein the step of removing a sheet determined to be a defect-containing optically
functional film sheet (Xp) includes providing a dummy film feed path for transporting a dummy film and a movable
roller which is movable between an operative position and a retracted position, the movable roller being adapted to
be located in said operative position in the place of one of the lamination rollers so that the movable roller and the
otherlamination roller are operated in aninter-related manner, whereby, when a defect-containing sheet (Xp) reaches
a nip between the lamination rollers, the movable roller is moved to said operative position while the lamination
rollers are in spaced-apart relation to cooperate with said other lamination roller to peel the defect-containing sheet
(XB) from the continuous optical film laminate and laminate it to the dummy film in said dummy film feed path.

The method as defined in any of claims 1 to 5, wherein the method further comprises steps of pre-storing a plurality
of liquid-crystal panels in a magazine, taking out the liquid-crystal panels one-by-one from the magazine, and
controlling a posture of liquid-crystal panel (W) delivered to the lamination station (B) in synchronization with trans-
portation of the normal optically functional film sheet (Xo) when the normal optically functional film sheet is transported
to the lamination station (B).
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The method as defined in claim 6, wherein the step of controlling a posture of liquid-crystal panel controls the posture
of liquid-crystal panel (W) based on position information of leading edges of a normal optically functional film sheet
(Xa) and a liquid-crystal panel (W) obtained by detecting the leading edge of the normal optically functional film
sheet (Xa)) extending in transverse direction with respect to the feed direction of the continuous optical film laminate
(15) and the leading edge of liquid-crystal panel (W) extending in transverse direction with respect to the feed
direction of the liquid-crystal panel (W).

A system for continuously manufacturing liquid-crystal display elements arranged to use a continuous optical film
laminate (15) which comprises at least an optically functional film (11) having an adhesive layer provided thereon
and a carrier film releasably laminated on said adhesive layer, the optically functional film (11) including at least one
defect-free region and at least one defect-containing region, the defect-free and defect-containing regions being
defined along the longitudinal direction in accordance with the position of a defect existing in the optically functional
film (11) and detected through a preliminary inspection, said defect-free region having a predefined length corre-
sponding to a dimension of a liquid-crystal panel (W) to which said optically functional film (11) is to be laminated,
said defective region including at least one defect and defined as a region having a length which is different from
the predefined length of said defect-free region, the length of the defective region being defined across said position
of the defect, having slit lines (16) in a transverse direction of said optical film laminate (15) at a side opposite to
said carrier film (13) to a depth reaching a surface of said carrier film adjacent to said adhesive layer (12), longitudinally
adjacent two of said slit lines (16) defining one sheet of said optically functional film (11) having a definite length on
said carrier film (13), said sheet is a normal optically functional sheet (Xo) corresponding to said defect-free region
having said predefined length if it does not contain any defect, or said sheet is a defect-containing optically functional
sheet (XP) corresponding to said defect-containing region,

the system characterized by;

being adapted to use a roll of pre-inspected continuous optical film laminate (15) having predefined slit lines (16)
and comprising;

a support rack (110) for rotatably mounting the roll of the continuous optical film laminate (15), a feed device (100)
for continuously unrolling and feeding a continuous optical film laminate (15) from the roll to a lamination station (B)
for lamination with the liquid-crystal panel (W),

a measuring unit (130) for measuring a feed length of the continuous optical film laminate (15) with predefined slit
lines (16) and calculating a length of a sheet of the optically functional film separated by respective ones of sequentially
formed slit lines (16) on the continuous optical film laminate (15) based on the feed length,

a control unit (400) for comparing the length of the sheet of the optically functional film to a predefined length and
thereby determining whether the sheet is a normal one (Xo) or a defect-containing one (Xp),

a peeling unit for peeling the normal optically functional film sheet (Xa) from the continuous optical film laminate
(15) with predefined slit lines (16) if the sheet of the optically functional film (11) is determined to be a normal optically
functional film sheet, and

a lamination unit (200) for conveying liquid-crystal panel (W) in synchronization with the transportation of the normal
optically functional film sheet (Xo) to the lamination station (B) and laminating the normal optically functional film
sheet (Xa) to the liquid-crystal panel (W).

The system as defined in claim 8, wherein the system further comprises a defect-containing sheet removal unit
(150) for removing the sheet determined to be a defect-containing optically functional film sheet (XB) so as to prevent
the sheet from being laminated to the liquid-crystal panel (W).

The system as defined in claim 8 or 9, wherein the lamination unit (200) further comprises a pair of laminating rollers
disposed at the lamination station (B) and adapted to be vertically moved toward and away from each other, and
an adjusting unit for adjusting a lamination position between the normal optically functional film sheet (Xa) and the
liquid-crystal panel at the lamination station (B) by detecting position of the normal optically functional film sheet
(Xar) transported to the lamination station (B) in synchronization with conveyance of the liquid-crystal panel (W),
wherein the adjusting unit adjusts the position of the leading edge of the normal optically functional film sheet (Xo)
transported to a nip between the lamination rollers and the leading edge of the liquid-crystal panel (W) so that they
match while the lamination rollers are in spaced-apart relation, and then the lamination rollers are linked again and
thereby the normal optically functional film sheet (Xa) is laminated to the liquid-crystal panel (W).

The system as defined in claim 9, wherein the defective polarizing sheet removal unit (150) comprises a dummy
film feed path including a movable roller and for passing a dummy film, a moving unit for moving the continuous
optical film laminate (15) to the dummy film feed path, and a dummy film drive mechanism for conveying a defect-
containing optically functional film sheet (XB), wherein, when a defective optically functional film sheet (X) in the
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continuous optical film laminate (15) reaches a removal station, said movable roller functions to move the continuous
optical film laminate (15) to the dummy film feed path thereby the defect-containing optically functional film sheet
(XB) is peeled from the continuous optical film laminate (15) and laminated to the dummy film in the dummy film
feed path.

The system as defined in claim 9, wherein the defective polarizing sheet removal unit (150) comprises a dummy
film feed path including a movable roller and for passing a dummy film, a moving unit for moving the continuous
optical film laminate (15) to the dummy film feed path, and a dummy film drive mechanism for conveying a defect-
containing optically functional film sheet (X), wherein, when a defect-containing optically functional film sheet (Xp3)
reaches a nip between the lamination rollers while the rollers are in spaced-apart relation at the lamination station
(B), the movable roller is moved to a position to replace one of the lamination rollers so that the movable roller and
the other lamination roller are operated in an inter-related manner to peel the defective optically functional film sheet
(XP) from the continuous optical film laminate (15) and laminate it to the dummy film feed path.

The system as defined in anyone of claims 8 to 12, wherein the system further comprises a liquid-crystal panel
conveyance apparatus including a magazine for storing a plurality of liquid-crystal panels, a conveyance apparatus
for taking out the liquid-crystal panels one-by-one from the magazine, and, a liquid-crystal panel posture control
device for controlling a posture of the liquid-crystal panel delivered to the lamination station in synchronization with
transportation of the normal optically functional film sheet (Xo) when the normal optically functional film sheet (Xo)
is transported to the lamination station (B).

The system as defined in claim 13, wherein the liquid-crystal panel posture control device comprises a normal
optically functional film sheet leading edge detection unit (190) for detecting the leading edge of the normal optically
functional film sheet (X)) extending in transverse direction with respect to the feed direction of the continuous optical
film laminate, a liquid-crystal panel leading edge detection unit (340) for detecting the leading edge of the liquid-
crystal panel extending in transverse direction with respect to the feed direction of the liquid-crystal panel (W), and
a posture control device for controlling a posture of the liquid-crystal panel, based on position information of the
leading edges of the normal optically functional film sheet (Xo) and a liquid-crystal panel (W) obtained by respective
said detection units.

Patentanspriiche

1.

Verfahren zum kontinuierlichen Herstellen von Flussigkristallanzeige-Elementen unter Verwendung eines fortlau-
fenden optischen Film-Laminats (15), das wenigstens einen optisch wirksamen Film (11), auf dem eine Klebeschicht
vorhanden ist, sowie einen Tragerfilm (13) umfasst, der |6sbar auf die Klebeschicht (12) laminiert ist, wobei der
optisch wirksame Film (11) wenigstens einen fehlerfreien Bereich und wenigstens einen fehlerbehafteten Bereich
enthalt, der fehlerfreie Bereich und der fehlerbehaftete Bereich in der Langsrichtung entsprechend der Position
eines Fehlers definiert sind, der in dem optisch wirksamen Film (11) vorhanden ist und Gber eine Vorpriifung erfasst
wird, der fehlerfreie Bereich eine vordefinierte Lange hat, die einer Abmessung eines Flissigkristall-Bildschirms
(W) entspricht, auf den der optisch wirksame Film (11) laminiert werden soll, der fehlerbehaftete Bereich wenigstens
einen Fehler enthalt und als ein Bereich definiert ist, der eine Lénge hat, die sich von der vordefinierten Léange des
fehlerfreien Bereiches unterscheidet, die Lange des fehlerbehafteten Bereiches quer zur Position des Fehlers de-
finiert ist, Schlitzlinien (16) sequenziell in einer Querrichtung des optischen Film-Laminats (15) an einer dem Tra-
gerfilm (13) gegenilberliegenden Seite bis in eine Tiefe ausgebildet sind, die bis zu einer Flache des Tragerfilms
reicht, die an die Klebeschicht (12) angrenzt, zwei in Langsrichtung benachbarte der Schlitzlinien (16) eine Bahn
des optisch wirksamen Films (11) mit einer bestimmten Lange auf dem Tragerfilm (13) bilden, die Bahn eine normale
optisch wirksame Bahn (Xa) ist, die dem fehlerfreien Bereich entspricht, der die vordefinierte Lange hat, wenn sie
keinen Fehler enthalt, oder die Bahn eine fehlerbehaftete optisch wirksame Bahn (Xp) ist, die dem fehlerbehafteten
Bereich entspricht,

wobei das Verfahren die folgenden Schritte umfasst:

Bereitstellen einer Rolle aus vorgepriftem fortlaufendem optischem Film-Laminat (15), das vordefinierte Schlitz-
linien (16) aufweist,

fortlaufendes Abrollen eines fortlaufenden optischen Film-Laminats (10) mit vordefinierten Schilitzlinien (16) von
der Rolle zu einer Laminierstation zum Laminieren mit einem FlUssigkristall-Bildschirm (W),

Messen der Zufiihrlange des fortlaufenden optischen Film-Laminats (10) mit vordefinierten Schlitzlinien (16)
und Berechnen der Lange der Bahn des optisch wirksamen Films, die durch entsprechende von aufeinander-
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folgend ausgebildeten Schilitzlinien (16) an dem fortlaufenden optischen Film-Laminat (10) abgetrennt wird, auf
Basis der Zufiihrlange,

Vergleichen der Lange der Bahn des optisch wirksamen Films mit der vordefinierten Lange und Feststellen, ob
die Bahn eine normale optisch wirksame Film-Bahn (Xc) oder eine fehlerbehaftete optisch wirksame Film-Bahn
(XP) ist, Abziehen der Bahn von dem fortlaufenden optischen Film-Laminat (10), wenn festgestellt wird, dass
die Bahn des optisch wirksamen Films (10) eine normale optisch wirksame Film-Bahn (Xa) ist, und
Transportieren von Flussigkristall-Bildschirm (W) synchron zum Transport der normalen optisch wirksamen
Film-Bahn (Xa) zu der Laminierstation und Laminieren der normalen optisch wirksamen Film-Bahn (Xo) auf
den Flussigkristall-Bildschirm (W).

Verfahren nach Anspruch 1, wobei das Verfahren des Weiteren einen Schritt umfasst, in dem eine Bahn entfernt
wird, flr die festgestellt wurde, dass sie eine fehlerbehaftete optisch wirksame Film-Bahn (Xp) ist, um zu verhindern,
dass die optisch wirksame Film-Bahn (XB) mit Fehlern auf den Flussigkristall-Bildschirm (W) laminiert wird.

Verfahren nach Anspruch 1 oder 2, wobei der Schritt des Laminierens der normalen optisch wirksamen Film-Bahn
(Xa) auf den Flissigkristall-Bildschirm (W) an der Laminierstation des Weiteren Schritte umfasst, in denen eine
Position der normalen optisch wirksamen Film-Bahn (Xc), die synchron zur Zufuhr des Flissigkristall-Bildschirms
(W) zu der Laminierstation transportiert wird, unter Verwendung eines Paars Laminierwalzen erfasst werden, die
so eingerichtet sind, dass sie vertikal aufeinander zu und voneinander weg bewegt werden, und die an der Lami-
nierstation angeordnet sind, und eine Laminierposition zwischen der normalen optisch wirksamen Film-Bahn (Xo)
und dem FlUssigkristall-Bildschirm an der Laminierstation reguliert wird,

wobei die Vorderkante der normalen optisch wirksamen Film-Bahn (Xa), die zu einem Spalt zwischen den Lami-
nierwalzen transportiert wird, beziiglich der Position in Bezug auf die Vorderkante des Flissigkristall-Bildschirms
(W) reguliert wird, wahrend sich die Walzen in beabstandeter Beziehung befinden, so dass sie einander entsprechen,
und dann die Laminierwalzen wieder in Verbindung gebracht werden, so dass die normale optisch wirksame Film-
Bahn (Xa) auf den Flussigkristall-Blidschirm (W) laminiert wird.

Verfahren nach Anspruch 2, wobei der Schritt des Entfernens einer Bahn, fiir die festgestellt wird, dass sie eine
fehlerbehaftete optisch wirksame Film-Bahn (Xp) ist, einschlie3t, dass ein Hilfsfilm-Zuflihrweg zum Transportieren
eines Hilfsfilms und eine bewegliche Walze bereitgestellt werden, die zwischen einer Funktionsposition und einer
eingezogenen Position bewegt werden kann, so dass, wenn eine fehlerbehaftete optisch wirksame Film-Bahn (XJ3)
eine Entfernungsstation erreicht, die bewegliche Walze an die Funktionsposition bewegt wird, in der die bewegliche
Walze die fehlerbehaftete Bahn (Xp) in Kontakt mit dem Hilfsfilm auf dem Hilfsfilm-Zufihrweg bringt, so dass die
fehlerbehaftete Bahn ((XB) mit dem Hilfsfilm laminiert wird und die fehlerbehaftete optisch wirksame Film-Bahn (X[)
von dem fortlaufenden optischen Film-Laminat abgezogen wird.

Verfahren nach Anspruch 2, wobei der Schritt des Entfernens einer Bahn, fiir die festgestellt wird, dass sie eine
fehlerbehaftete optisch wirksame Film-Bahn (XB) ist, einschlieRt, dass ein Hilfsfilm-Zufiihrweg zum Transportieren
eines Hilfsfilms und eine bewegliche Walze bereitgestellt werden, die zwischen einer Funktionsposition und einer
eingezogenen Position bewegt werden kann, die bewegliche Walze so eingerichtet ist, dass sie sich an der Stelle
einer der Laminierwalzen an der Funktionsposition befindet, so dass die bewegliche Walze und die andere Lami-
nierwalze in Beziehung zueinander betatigt werden und, wenn eine fehlerbehaftete Bahn (XB) einen Spalt zwischen
den Laminierwalzen erreicht, die bewegliche Walze an die Funktionsposition bewegt wird, wahrend sich die Lami-
nierwalzen in beabstandeter Beziehung befinden, um mit der anderen Laminierwalze zusammenzuwirken und die
fehlerbehaftete Bahn (XB) von dem fortlaufenden optischen Film-Laminat abzuziehen und sie auf den Hilfsfilm auf
dem Hilfsfilm-Zufiihrweg zu laminieren.

Verfahren nach einem der Anspriiche 1 bis 5, wobei das Verfahren des Weiteren Schritte umfasst, in denen eine
Vielzahl von Flussigkristall-Bildschirmen in einem Magazin vorgespeichert werden, die Flussigkristall-Bildschirme
einzeln aus dem Magazin entnommen werden und eine Lage eines der Laminierstation (B) zugefiihrten Flussigkri-
stall-Bildschirms (W) synchron zum Transport der normalen optisch wirksamen Film-Bahn (Xo) gesteuert wird, wenn
die normale optisch wirksame Film-Bahn zu der Laminierstation (B) transportiert wird.

Verfahren nach Anspruch 6, wobei mit dem Schritt des Steuerns einer Lage des Flissigkristall-Bildschirms die Lage
des Flussigkristall-Bildschirms (W) auf Basis von Positionsinformationen von Vorderkanten einer normalen optisch
wirksamen Film-Bahn (Xa) und eines Flissigkristall-Bildschirms (W) gesteuert wird, die ermittelt werden, indem die
Vorderkante der normalen optisch wirksamen Film-Bahn (Xc), die sich in Querrichtung in Bezug auf die Zufiihrrich-
tung des fortlaufenden optischen Film-Laminats (15) erstreckt, und die Vorderkante des Flissigkristall-Bildschirms
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(W) erfasst werden, die sich in Querrichtung in Bezug auf die Zufihrrichtung des Flussigkristall-Bildschirms (W)
erstreckt.

System zum kontinuierlichen Herstellen von Flussigkristallanzeige-Elementen, das so eingerichtet ist, dass es ein
fortlaufendes optischen Film-Laminat (15) verwendet, das wenigstens einen optisch wirksamen Film (11), auf dem
eine Klebeschicht vorhanden ist, sowie einen Tragerfilm umfasst, der I6sbar auf die Klebeschicht laminiert ist, wobei
der optisch wirksame Film (11) wenigstens einen fehlerfreien Bereich und wenigstens einen fehlerbehafteten Bereich
enthalt, der fehlerfreie Bereich und der fehlerbehaftete Bereich in der Langsrichtung entsprechend der Position
eines Fehlers definiert sind, der in dem optisch wirksamen Film (11) vorhanden ist und Gber eine Vorpriifung erfasst
wird, der fehlerfreie Bereich eine vordefinierte Lange hat, die einer Abmessung eines Flissigkristall-Bildschirms
(W) entspricht, auf den der optisch wirksame Film (11) laminiert werden soll, der fehlerbehaftete Bereich wenigstens
einen Fehler enthalt und als ein Bereich definiert ist, der eine Lange hat, die sich von der vordefinierten Léange des
fehlerfreien Bereiches unterscheidet, die Lange des fehlerbehafteten Bereiches quer zur Position des Fehlers de-
finiert ist, Schlitzlinien (16) in einer Querrichtung des optischen Film-Laminats (15) an einer dem Tragerfilm (13)
gegeniiberliegenden Seite bis in eine Tiefe ausgebildet sind, die bis zu einer Flache des Tragerfilms reicht, die an
die Klebeschicht (12) angrenzt, zwei in Langsrichtung benachbarte der Schlitzlinien (16) eine Bahn des optisch
wirksamen Films (11) mit einer bestimmten Léange auf dem Tragerfilm (13) bilden, die Bahn eine normale optisch
wirksame Bahn (Xa) ist, die dem fehlerfreien Bereich entspricht, der die vordefinierte Lénge hat, wenn sie keinen
Fehler enthalt, oder die Bahn eine fehlerbehaftete optisch wirksame Bahn (X) ist, die dem fehlerbehafteten Bereich
entspricht,

wobei das System dadurch gekennzeichnet ist, dass

es so eingerichtet ist, dass es eine Rolle aus vorgepriftem fortlaufendem optischem Film-Laminat (15) verwendet,
das vordefinierte Schlitz-Linien (16) aufweist, und es umfasst:

ein Tragegestell (110) zum drehbaren Anbringen der Rolle aus dem fortlaufenden optischen Film-Laminat (15),
eine Zufiihreinrichtung (100) zum fortlaufenden Abrollen und Zufiihren eines fortlaufenden optischen Film-
Laminats (15) von der Rolle zu einer Laminierstation (B) zum Laminieren mit dem Flissigkristall-Bildschirm (W),
eine Messeinheit (130) zum Messen einer Zufiihrlange des fortlaufenden optischen Film-Laminats (15) mit
vordefinierten Schlitz-Linien (16) und zum Berechnen einer Lange einer Bahn des optisch wirksamen Films,
die durch entsprechende von aufeinanderfolgend ausgebildeten Schlitz-Linien (16) an dem fortlaufenden opti-
schen Film-Laminat (15) abgetrennt wird, auf Basis der Zuflihrlange,

eine Steuereinheit (400), die die Lange der Bahn des optisch wirksamen Films mit einer vordefinierten Lange
vergleicht und damit feststellt, ob die Bahn eine normale Bahn (X)) oder eine fehlerbehaftete Bahn (X) ist,
eine Abzieheinheit, mit der die normale optisch wirksame Film-Bahn (Xa) von dem fortlaufenden optischen
Film-Laminat (15) mit vordefinierten Schlitzen (16) abgezogen wird, wenn festgestellt wird, dass der optisch
wirksame Film (11) eine normale optisch wirksame Film-Bahn ist, und

eine Laminiereinheit (200), mit der der Flussigkristall-Bildschirm (W) synchron zum Transport der normalen
optisch wirksamen Film-Bahn (Xo) zu der Laminierstation (W) beférdert wird und die normale optisch wirksame
Film-Bahn (Xo) auf den Flissigkristall-Bildschirm (W) laminiert wird.

System nach Anspruch 8, wobei das System des Weiteren eine Einheit (150) zum Entfernen einer fehlerbehafteten
Bahn umfasst, mit der die Bahn entfernt wird, fir die festgestellt wird, dass sie eine fehlerbehaftete optisch wirksame
Film-Bahn (Xp) ist, um zu verhindern, dass die Bahn auf den Flussigkristall-Bildschirm (W) laminiert wird.

System nach Anspruch 8 oder 9, wobei die Laminiereinheit (200) des Weiteren ein Paar Laminierwalzen, die an
der Laminierstation (B) angeordnet und so eingerichtet sind, dass sie vertikal aufeinander zu und voneinander weg
bewegt werden, und eine Reguliereinheit umfasst, mit der eine Laminierposition zwischen der normalen optisch
wirksamen Film-Bahn (Xo) und dem FlissigkristalhBildschirm an der Laminierstation (B) reguliert wird, indem die
Position der normalen optisch wirksamen Film-Bahn (Xo) erfasst wird, die synchron zur Beférderung des Fliissig-
kristall-Bildschirms (W) zu der Laminierstation (B) transportiert wird, und die Reguliereinheit die Position der Vor-
derkante der normalen optisch wirksamen Film-Bahn (Xa), die zu einem Spalt zwischen den Laminierwalzen trans-
portiert wird, und der Vorderkante des Flussigkristall-Bildschirms (W) so reguliert, dass sie libereinstimmen, wahrend
sich die Laminierwalzen in beabstandeter Beziehung befinden, und dann die Laminierwalzen wieder in Verbindung
gebrachtwerden und so die normale optisch wirksame Film-Bahn (Xo) auf den Flissigkristall-Bifdschirm (W) laminiert
wird.

System nach Anspruch 9, wobei die Einheit (150) zum Entfernen der fehlerbehafteten Polarisierungs-Bahn einen
Hilfsfilm-Zuflihrweg, der eine bewegliche Walze enthalt, und zum Leiten eines Hilfsfiims dient, eine Bewegungsein-
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heit zum Bewegen des fortlaufenden optischen Fiim-Laminats (15) zu dem Hilfsfilm-Zufiihrweg und einen Hilfsfilm-
Antriebsmechanismus zum Beférdern einer fehlerbehafteten optisch wirksamen Film-Bahn (XB) umfasst, wobei,
wenn eine fehlerbehaftete optisch wirksame Film-Bahn (XB) in dem fortlaufenden optischen Film-Laminat (15) eine
Entfernungsstation erreicht, die bewegliche Walze das fortlaufende optische Film-Laminat (15) zu dem Hilfsfilm-
Zufiihrweg bewegt, so dass die fehlerbehaftete optisch wirksame Film-Bahn (X) von dem fortlaufenden optischen
Film-Laminat (15) abgezogen und auf den Hilfsfilms in dem Hilfsfilm-Zufiihrweg laminiert wird.

System nach Anspruch 9, wobei die Einheit (150) zum Entfernen der fehlerbehafteteri Prolarisierungs-Bahn einen
Hilfsfilm-Zufiihrweg, der eine bewegliche Walze enthalt, und zum Leiten eines Hilfsfiims dient, eine Bewegungsein-
heit zum Bewegen des fortlaufenden optischen Film-Laminats (15) zu dem Hilfsfilm-Zufiihrweg und einen Hilfsfilm-
Antriebsmechanismus zum Beférdern einer fehlerbehafteten optisch wirksamen Film-Bahn (X) umfasst, wobei,
wenn eine fehlerbehaftete optisch wirksame Film-Bahn (Xj) einen Spalt zwischen den Laminierwalzen erreicht,
wahrend sich die Walzen in beabstandeter Beziehung an der Laminierstation (B) befinden, die bewegliche Walze
an eine Position bewegt wird, an der sie eine der Laminierwalzen ersetzt, so dass die bewegliche Walze und die
andere Laminierwalze in Beziehung zueinander betéatigt werden, um die fehlerbehaftete optisch wirksame Film-
Bahn (XB) von dem fortlaufenden optischen Film-Laminat (15) abzuziehen und sie auf den Hilfsfilm-Zufiihrweg zu
laminieren.

System nach einem der Anspriiche 8 bis 12, wobei das System des Weiteren eine Beférderungsvorrichtung fir
Flissigkristall-Bildschirme, die ein Magazin zum Aufbewahren einer Vielzahl von Flissigkristall-Bildschirmen enthalt,
eine Beférderungsvorrichtung zum einzelnen Entnehmen der Flissigkristall-Bildschirme aus dem Magazin, sowie
eine Einrichtung zum Steuern der Lage von Flissigkristall-Bildschirmen umfasst, mit der eine Lage des der Lami-
nierstation zugefuhrten Flussigkristall-Bildschirms gesteuert wird, der der Laminierstation synchron zum Transport
der normalen optisch wirksamen Film-Bahn (Xo) zugefiihrt wird, wenn die normale optisch wirksame Film-Bahn
(Xar) zu der Laminierstation (B) transportiert wird.

System nach Anspruch 13, wobei die Einrichtung zum Steuern der Lage von Flissigkristall-Bildschirmen eine Einheit
(190) zum Erfassen der Vorderkante einer normalen optisch wirksamen Film-Bahn, mit der die Vorderkante der
normalen optisch wirksamen Film-Bahn (Xa) erfasst wird, die sich in einer Querrichtung in Bezug auf die Zuflhr-
richtung des fortlaufenden optischen Film-Laminats erstreckt, eine Einheit (340) zum Erfassen einer Vorderkante
eines Flussigkristall-Bildschirms, mit der die Vorderkante des Flissigkristall-Bildschirms erfasst wird, die sich in
Querrichtung in Bezug auf die Zuflhrrichtung des Flissigkristall-Bildschirms (W) erstreckt, sowie eine Vorrichtung
zum Steuern einer Lage umfasst, mit der eine Lage des Flissigkristall-Bildschirms auf Basis von Positionsinforma-
tionen der Vorderkanten der normalen optisch wirksamen Film-Bahn (Xo) und eines Flissigkristall-Bildschirms (W)
gesteuert wird, die durch die jeweiligen Erfassungseinheiten ermittelt werden.

Revendications

Procédé pour fabriquer de maniére continue des éléments d’'affichage a cristaux liquides, au moyen d’un stratifié
de film optique continu (15) qui comprend au moins un film optiquement fonctionnel (11) comportant une couche
adhésive disposée sur celui-ci et un film support (13) stratifie de maniére détachable sur ladite couche adhésive
(12), le film optiguement fonctionnel (11) comprenant au moins une région exempte de défaut et au moins une
région contenant des défauts, les régions exemptes de défaut et défectueuses étant définies le long de la direction
longitudinale selon la position d’'un défaut existant dans le film optiquement fonctionnel (11) et détecté grace a une
inspection préliminaire, ladite région exempte de défaut ayant une longueur prédéfinie correspondant a une dimen-
sion d’'un panneau a cristaux liquides (W) sur lequel ledit film optiquement fonctionnel (11) doit étre stratifié, ladite
région contenant des défauts comprenant au moins un défaut et étant définie en tant que région ayant une longueur
qui est différente de la longueur prédéfinie de ladite région exempte de défaut, la longueur de la région contenant
des défauts étant définie sur 'ensemble de ladite position du défaut, des lignes de découpe (16) étant formées en
séquence dans une direction transversale dudit stratifié de film optique (15) sur un c6té opposé audit film support
(13) a une profondeur atteignant une surface dudit film support adjacente a ladite couche adhésive (12), deux
desdites lignes de découpe (16) adjacentes longitudinalement formant une feuille dudit film optiquement fonctionnel
(11) ayant une longueur définie sur ledit film support (13), ladite feuille est une feuille optiquement fonctionnelle
normale (Xo) correspondant a ladite région exempte de défaut ayant ladite longueur prédéfinie si elle ne contient
aucun défaut, ou ladite feuille est une feuille optiquement fonctionnelle contenant des défauts (XB) correspondant
a ladite région contenant des défauts,

le procédé étant caractérisé par les étapes consistant a :

36



10

15

20

25

30

35

40

45

50

55

EP 2 315071 B1

fournir un rouleau de stratifié de film optique continu pré-inspecté (15) ayant des lignes de découpe prédéfinies
(16),

dérouler de maniére continue un stratifié de film optique continu (10) avec des lignes de découpe prédéfinies
(16) depuis le rouleau jusqu’a un poste de stratification pour la stratification avec un panneau a cristaux liquides
(W),

mesurer la longueur d’avancement du stratifié de film optique continu (10) a lignes de découpe prédéfinies (16)
et calculer la longueur de la feuille du film optiquement fonctionnel séparé par les lignes de découpe formées
en séquence respectives (16) sur le stratifié de film optique continu (10), surla base de lalongueur d’avancement,
comparer la longueur de la feuille du film optiquement fonctionnel a ladite longueur prédéfinie et déterminer si
la feuille est une feuille de film optiquement fonctionnel normale (Xa) ou une feuille de film optiquement fonc-
tionnel contenant des défauts (XB), décoller la feuille du stratifié de film optique continu (10) si la feuille du film
optiquement fonctionnel (11) est déterminée comme étant une feuille de film optiquement fonctionnel normale
(Xov), et

acheminer le panneau a cristaux liquides (W) en synchronisation avec le transport de la feuille de film optique-
ment fonctionnel normale (Xa) vers le poste de stratification et laminer la feuille de film optiquement fonctionnel
normale (Xo) sur ledit panneau a cristaux liquides (W).

Procédé selon la revendication 1, dans lequel le procédé comprend en outre une étape de retrait d’une feuille
déterminée comme étant une feuille de film optiquement fonctionnel contenant des défauts (XB) afin d’empécher
la feuille de film optiguement fonctionnel contenant des défauts (XB) d’'étre stratifiée sur le panneau a cristaux
liquides (W).

Procédé selon la revendication 1 ou la revendication 2, dans lequel I'étape de stratification de la feuille de film
optiqguement fonctionnel normale (Xo) sur le panneau a cristaux liquides (W) au niveau du poste de stratification
comprend en outre les étapes de détection de la position de la feuille de film optiquement fonctionnel normale (Xo)
transportée vers le poste de stratification en synchronisation avec la livraison du panneau a cristaux liquides (W),
en utilisant une paire de rouleaux de stratification congus pour étre déplacés verticalement en se rapprochant ou
en s’écartant I'un de I'autre, disposés au niveau du poste de stratification, et d’ajustement d’'une position de strati-
fication entre la feuille de film optiquement fonctionnel normale (Xo) et le panneau a cristaux liquides au niveau du
poste de stratification,

dans lequel le bord d’'attaque de la feuille de film optiquement fonctionnel normale (Xa) transportée vers un espa-
cement entre les rouleaux de stratification est ajusté en position par rapport au bord d’attaque du panneau a cristaux
liquides (W) tandis que les rouleaux sont en relation espacée, de sorte qu'ils correspondent et ensuite les rouleaux
de stratification sont liés & nouveau, moyennant quoi la feuille de film optiguement fonctionnel normale (Xa) est
stratifiée sur le panneau a cristaux liquides (W).

Procédé selon la revendication 2, dans lequel I'étape de retrait d’'une feuille déterminée comme étant une feuille de
film optiquement fonctionnel contenant des défauts (XB) consiste a fournir une trajectoire d’avancement de faux
film de support pour transporter un faux film de support et un rouleau mobile qui est mobile entre une position
opérationnelle et une position rétractée, moyennant quoi, lorsqu’une feuille de film optiquement fonctionnel contenant
des défauts (Xp) atteint un poste de retrait, le rouleau mobile est déplacé vers la position opérationnelle dans laquelle
le rouleau mobile sert a amener la feuille contenant des défauts (XB) en contact avec le faux film de support dans
la trajectoire d’avancement du faux film de support pour que la feuille contenant des défauts (Xp) soit stratifiée avec
le faux film de support, afin que la feuille de film optiquement fonctionnel défectueuse (XP) soit décollée du stratifie
de film optique continu.

Procédeé selon la revendication 2, dans lequel I'étape de retrait d’'une feuille déterminée comme étant une feuille de
film optiquement fonctionnel contenant des défauts (XB) consiste a fournir une trajectoire d’avancement de faux
film de support pour transporter un faux film de support et un rouleau mobile qui est mobile entre une position
opérationnelle et une position rétractée, le rouleau mobile étant congu pour étre situé dans ladite position opéra-
tionnelle a la place d’'un des rouleaux de stratification afin que le rouleau mobile et I'autre rouleau de stratification
soient actionnés de maniere interdépendante, moyennant quoi, lorsqu’une feuille contenant des défauts (Xp) atteint
un espacement entre les rouleaux de stratification, le rouleau mobile est déplacé vers ladite position opérationnelle
tandis que les rouleaux de stratification sont en relation espacée pour coopérer avec ledit autre rouleau de stratifi-
cation pour décoller la feuille contenant des défauts (Xp) du stratifié de film optique continu et la stratifier sur le faux
film de support dans ladite trajectoire d’avancement du faux film de support.

Procédé selon I'une quelconque des revendications 1 a 5, dans lequel le procédé comprend en outre les étapes
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de pré-stockage d’une pluralité de panneaux a cristaux liquides dans un magasin, la sortie des panneaux a cristaux
liquides un par un du magasin, et le contréle d’'une position du panneau a cristaux liquides (W) livré au poste de
stratification (B) en synchronisation avec le transport de la feuille de film optiquement fonctionnel normale (Xo)
lorsque la feuille de film optiquement fonctionnel normale est transportée vers le poste de stratification (B).

Procédé selon la revendication 6, dans lequel I'étape de contréle d’'une position du panneau a cristaux liquides
contrdle la position du panneau a cristaux liquides (W) sur la base d’informations de position de bords d’attaque
d’'une feuille de film optiquement fonctionnel normale (Xa) et d’'un panneau a cristaux liquides (W) obtenues en
détectant le bord d’attaque de la feuille de film optiquement fonctionnel normale (Xo) s’étendant dans une direction
transversale par rapport a la direction d’avancement du stratifié de film optique continu (15) et le bord d’attaque du
panneau a cristaux liquides (W) s’étendant dans la direction transversale par rapport a la direction d’avancement
du panneau a cristaux liquides (W).

Systéme pour fabriquer de maniére continue des éléments d’affichage a cristaux liquides, congu pour utiliser un
stratifié de film optique continu (15) qui comprend au moins un film optiquement fonctionnel (11) comportant une
couche adhésive disposée sur celui-ci et un film support stratifié de maniere détachable sur ladite couche adhésive,
le film optiquement fonctionnel (11) comprenant au moins une région exempte de défaut et au moins une région
contenant des défauts, les régions exemptes de défaut et les régions contenant des défauts étant définies le long
de la direction longitudinale selon la position d’un défaut existant dans le film optiquement fonctionnel (11) et détecté
grace a une inspection préliminaire, ladite région exempte de défaut ayant une longueur prédéfinie correspondant
a une dimension d’'un panneau a cristaux liquides (W) sur lequel ledit film optiquement fonctionnel (11) doit étre
stratifié, ladite région défectueuse comprenant au moins un défaut et définie en tant que région ayant une longueur
qui est différente de la longueur prédéfinie de ladite région exempte de défaut, la longueur de la région défectueuse
étant définie sur 'ensemble de ladite position du défaut, comportant des lignes de découpe (16) dans une direction
transversale dudit stratifié de film optique (15) sur un c6té opposé audit film support (13) sur une profondeur atteignant
une surface dudit film support adjacente a ladite couche adhésive (12), deux desdites lignes de découpe (16)
longitudinalement adjacentes définissant une feuille dudit film optiquement fonctionnel (11) ayant une longueur
définie sur ledit film support (13), ladite feuille est une feuille optiquement fonctionnelle normale (Xa) correspondant
a ladite région exempte de défaut ayant ladite longueur prédéfinie si elle ne contient aucun défaut, ou ladite feuille
est une feuille optiquement fonctionnelle contenant des défauts (XB) correspondant a ladite région contenant des
défauts,

le systeme étant caractérisé en ce que :

il est adapté a l'utilisation d’un rouleau de stratifié de film optique continu pré-inspecté (15) comportant des
lignes de découpe prédéfinies (16) et comprenant :

un bati de support (110) pour monter de maniére rotative le rouleau du stratifié de film optique continu (15),
un dispositif d’avancement (100) pour dérouler en continu et faire avancer un stratifié de film optique continu
(15) durouleau vers un poste de stratification (B) pour la stratification avec le panneau a cristaux liquides (W),
une unité de mesure (130) pour mesurer une longueur d’avancement du stratifié de film optique continu
(15) avec les lignes de découpe prédéfinies (16) et calculer une longueur d’une feuille du film optiquement
fonctionnel séparée par les lignes de découpe (16) formées en séquence respectives sur le stratifié de film
optique continu (15) sur la base de la longueur d’avancement,

une unité de commande (400) pour comparer la longueur de la feuille du film optiquement fonctionnel a
une longueur prédéfinie et déterminer ainsi si la feuille est une feuille normale (Xo) ou une feuille contenant
des défauts (XB),

une unité de décollement pour décoller la feuille de film optiquement fonctionnel normale (X)) du stratifie
du film optique continu (15) avec les lignes de découpe prédéfinies (16) si la feuille du film optiquement
fonctionnel (11) est déterminée comme étant une feuille de film optiquement fonctionnel normale, et

une unité de stratification (200) pour acheminer le panneau a cristaux liquides (W) en synchronisation avec
le transport de la feuille de film optiguement fonctionnel normale (Xo) vers le poste de stratification (B) et
stratifier la feuille de film optiquement fonctionnel normale (Xc) sur le panneau a cristaux liquides (W).

9. Systéme selon la revendication 8, dans lequel le systéme comprend en outre une unité de retrait de feuille contenant

des défauts (150) pour retirer la feuille déterminée comme étant une feuille de film optiquement fonctionnel contenant
des défauts (XP) afin d’'empécher la feuille d’'étre stratifiée sur le panneau a cristaux liquides (W).

10. Systéme selon la revendication 8 ou 9, dans lequel I'unité de stratification (200) comprend en outre une paire de
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rouleaux de stratification disposés au niveau du poste de stratification (B) et congus pour étre déplacés verticalement
en se rapprochant ou en s’écartant 'un de I'autre, et une unité d’ajustement pour ajuster une position de stratification
entre la feuille de film optiquement fonctionnel normale (Xo) et le panneau a cristaux liquides au niveau du poste
de stratification (B) en détectant la position de la feuille de film optiquement fonctionnel normale (Xa) transportée
vers le poste de stratification (B) en synchronisation avec le transport du panneau a cristaux liquides (W) dans
lequel 'unité d’ajustement ajuste la position du bord d’attaque de la feuille de film optiquement fonctionnel normale
(Xo) transportée vers un espacement entre les rouleaux de stratification et le bord d’attaque du panneau a cristaux
liquide (W) de telle sorte qu'ils correspondent tandis que les rouleaux de stratification sont en relation espacée, puis
les rouleaux de stratification sont liés a nouveau et ainsi la feuille de film optiquement fonctionnel normale (Xo) est
stratifiée sur le panneau a cristaux liquides (W).

Systéme selon la revendication 9, dans lequel I'unité de retrait de la feuille de polarisation défectueuse (150) com-
prend une trajectoire d’avancement de faux film de support comprenant un rouleau mobile et destinée au passage
d’'un faux film de support, une unité de déplacement pour déplacer le stratifié¢ de film optique continu (15) vers la
trajectoire d’avancement du faux film de support, et un mécanisme d’entrainement de faux film de support pour
acheminer une feuille de film optiquement fonctionnel contenant des défauts (XB), dans lequel, lorsqu’une feuille
de film optiquement fonctionnel défectueuse (XB) dans le stratifié de film optique continu (15) atteint un poste de
retrait, ledit rouleau mobile sert a déplacer le stratifié de film optique continu (15) vers la trajectoire d’avancement
de faux film de support, de ce fait, la feuille de film optiquement fonctionnel contenant des défauts (Xp) est décollée
du stratifié de film optique continu (15) et stratifiée sur le faux film de support dans la trajectoire d’avancement du
faux film de support.

Systéme selon la revendication 9, dans lequel I'unité de retrait de la feuille de polarisation défectueuse (150) com-
prend une trajectoire d’avancement de faux film de support comprenant un rouleau mobile et destinée au passage
d’'un faux film de support, une unité de déplacement pour déplacer le stratifié¢ de film optique continu (15) vers la
trajectoire d’avancement du faux film de support, et un mécanisme d’entrainement de faux film de support pour
acheminer une feuille de film optiquement fonctionnel contenant des défauts (XB), dans lequel, lorsqu’une feuille
de film optiquement fonctionnel contenant des défauts (Xp) atteint un espacement entre les rouleaux de stratification
alors que les rouleaux sont en relation espacée au niveau du poste de stratification (B), le rouleau mobile est déplacé
vers une position pour remplacer I'un des rouleaux de stratification de sorte que le rouleau mobile et I'autre rouleau
de stratification soient actionnés de maniére interdépendante pour décoller la feuille de film optiquement fonctionnel
défectueuse (XP) du stratifie de film optique continu (15) et la stratifier sur la trajectoire d’avancement du faux film
de support.

Systéme selon I'une quelconque des revendications 8 a 12, dans lequel le systéme comprend en outre un appareil
de transport de panneau a cristaux liquides comprenant un magasin pour stocker une pluralité de panneaux a
cristaux liquides, un appareil de transport pour prélever les panneaux a cristaux liquides un par un du magasin et
un dispositif de contréle de position de panneau a cristaux liquides pour contréler une position du panneau a cristaux
liquides livré a un poste de stratification en synchronisation avec le transport de la feuille de film optiquement
fonctionnel normale (Xo) lorsque la feuille de film optiquement fonctionnel normale (Xo) est transportée vers le
poste de stratification (B).

Systéme selon la revendication 13, dans lequel le dispositif de contréle de position de panneau a cristaux liquides
comprend une unité de détection de bord d’attaque de feuille de film optiquement fonctionnel normale (190) pour
détecter le bord d’attaque de la feuille de film optiquement fonctionnel normale (Xa) s’étendant dans une direction
transversale par rapport a la direction d’avancement du stratifié de film optique continu, une unité de détection de
bord d’attaque de panneau a cristaux liquides (340) pour détecter le bord d’attaque du panneau a cristaux liquides
s’étendant dans la direction transversale par rapport a la direction d’avancement du panneau a cristaux liquides
(W), et un dispositif de contrdle de position pour contréler une position du panneau a cristaux liquides, sur la base
des informations de position des bords d’attaque de la feuille de film optiquement fonctionnel normale (Xo) et d’un
panneau a cristaux liquides (W) obtenues par lesdites unités de détection respectives.
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