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Description

TECHNICAL FIELD

[0001] The invention relates to an excluding device for
excluding an object to be excluded. The invention also
relates to optical display device manufacturing system
and method for bonding an optical member to an optical
display unit using the excluding device for excluding an
object to be excluded.

BACKGROUND ART

[0002] A conventional defect excluding device is
known which performs a process that includes feeding,
in the longitudinal direction, a long polarizing plate having
a pressure-sensitive adhesive layer protected by a sep-
arator, inspecting the polarizing plate for defects in the
course of the feeding, cutting the defect-containing po-
larizing plate portion, while leaving the separator uncut,
and excluding the defect-containing polarizing plate por-
tion  (see Patent Document 1).
[0003] As shown in Figs. 4 to 8 of Patent Document 1,
a defect excluding device (15) includes a peeling claw
(29) that is placed above a polarizing plate tape (3) and
swingable around a pivot (28), a cylinder (30) to allow
the peeling claw (29) to swing, and a film (31) that runs
immediately above the polarizing plate tape (3) in the
reverse direction and receives a defective polarizing
plate (4a) on the upper side of the peeling claw (29) so
that the defective polarizing plate (4a) is transferred
thereto. When the sensor (25) of a defect detecting de-
vice (14) detects a defect (3a), the cylinder (30) is driven
to extend, and the peeling claw (29) is downwardly ro-
tated so that its tip pushes down the polarizing plate tape
(3). The polarizing plate tape (3) is bent between the tip
and the front end of an edge receiving stage (22), so that
the defective polarizing plate (4a) going forward is peeled
off from a separator (6) at the bent portion. As a result of
the action, the defective polarizing plate (4a) is trans-
ferred to the film (31) on the peeling claw (29) and there-
fore removed. The characters in the parentheses corre-
spond to those shown in Figs. 4 to 8 of Patent Document
1.
Post-published document EP 2 093 041 discloses an op-
tical member adhering method, and an apparatus using
the method. Post-published document EP 2 237 249 dis-
closes a manufacturing system of an optical display de-
vice and a manufacturing method of an optical display
device.

PRIOR ART DOCUMENT

Patent Document

[0004] Patent Document 1: Japanese Patent Applica-
tion Laid-Open (JP-A) No. 57-52017 (claim 1 and Figs.
4 to 8).

DISCLOSURE OF INVENTION

Problems to be Solved by the Invention

[0005] In the system disclosed in Patent Document 1,
however, the tip of the peeling claw (29) has an acute
angle, and therefore, the polarizing plate tape (3) may
be damaged when the tip of the peeling claw (29) is
pressed against the polarizing plate tape (3). If a certain
trigger such as a cut line is formed in the separator (6)
in the cutting process, over-tension may be caused by
pressing the peeling claw (29) against the film (31) with
a certain tension applied to the polarizing plate tape (3),
which may result in a trouble such as a rupture of the film
(31). A bent portion has to be formed in the separator (6)
using the tip of the peeling claw (29). However, if the tip
of the peeling claw (29) is pressed against the non-de-
fective polarizing plate tape (3), the polarizing plate tape
(3) can be undesirably damaged. On the other hand, if
the tip of the peeling claw (29) is pressed against the
defective  polarizing plate tape, the defective polarizing
plate tape may fail to be separated. Unless the tip of the
peeling claw (29) is precisely pressed against the cutting
stripe (cut line), the defective polarizing plate tape cannot
be peeled off. Therefore, the movement of the peeling
claw (29) needs to be precisely controlled. In addition to
the high-accuracy control of the peeling claw (29) move-
ment, the width of the cutting stripe needs to be widened.
In addition, since the feed direction of the peeling claw
(29) is reverse to that of the separator (6), the contact
surface of the pressure-sensitive adhesive layer of the
separator (6) and the contact surface of the pressure-
sensitive adhesive layer of the discharging film (31) being
fed in opposite directions may rub against each other at
the tip of the peeling claw, so that failures such as a rup-
ture, scratches, and adhesive dirt may occur on the sep-
arator (6) or the film (31).
[0006] The invention has been made under the circum-
stances described above, and an object of the invention
is to provide an excluding device capable of precisely
excluding an object to be excluded with a simple mech-
anism. Another object of the invention is to provide an
optical display device manufacturing system having an
excluding device, for example, in which a defective opti-
cal member can be  properly removed so as not to be
bonded to an optical display unit in the process of bonding
an optical member to the optical display unit, and to pro-
vide an optical display device manufacturing method us-
ing such an excluding device.

Means for Solving the Problems

[0007] As a result of investigations to solve the above
problems, the invention described below has been com-
pleted.
[0008] The invention provides an optical display device
manufacturing systemand method according to claims 1
and 11.
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[0009] In this embodiment, the optical display device
manufacturing system includes an excluding device,
which makes it possible to exclude the second optical
member as an object to be excluded in a satisfactory
manner. The excluding device includes a tape member,
tape member rolling means on which the tape member
is rolled, a roller for exclusion around which the tape
member unrolled from the tape member rolling means is
wound, a drive mechanism for shifting the roller for
exclusion , and take-up means for taking up the tape
member wound around the roller for exclusion.
[0010] In the excluding device, the roller for exclusion
is shifted to the excluding position, and the tape member
wound around the roller for exclusion is attached to the
second optical member as an object to be excluded so
that the tape member and the second optical member
adhering thereto can be taken up by the take-up means.
Therefore, the second optical member can be excluded
in a suitable manner using a device with a simple con-
figuration. In  addition, members other than the second
optical member undergo substantially no deformation
such as bending and therefore are prevented from being
damaged. Unlike the tip of the peeling claw disclosed in
Prior Art Document 1, the roller for exclusion has no an-
gular cross-sectional shape (preferably has a circular
cross-sectional shape), and the second optical member
is attached to the tape member wound around the roller
for exclusion. Therefore, the risk of damage to the first
optical member or any other member is avoided.
[0011] Examples of the "tape member" include various
films, pressure-sensitive adhesive tapes, and adhesive
tapes. When a pressure-sensitive adhesive tape or an
adhesive tape is used as the tape member, the pressure-
sensitive adhesive or adhesive surface of the pressure-
sensitive adhesive or adhesive tape only has to act on a
part of the object to be excluded. In contrast to the prior
art, therefore, there is no need to perform high-accuracy
control of the roller for exclusion operation, which can
make the operation control mechanism simple. When a
film having no pressure-sensitive adhesive surface is
used as the tape member, the device may be configured
so that a pressure-sensitive adhesive layer or an adhe-
sive layer formed in the object to be excluded may be
attached to the film. Also in this case, there is no need
to perform high-accuracy control of the roller for exclusion
operation, in contrast to the prior art, and therefore, the
operation control mechanism can be made simple. When
a film having no pressure-sensitive adhesive surface is
used as the tape member, the film may be the long re-
lease film, which is reused after the optical member is
subjected to the bonding process.
[0012] In an embodiment of the invention, the optical
display device manufacturing system may further com-
prising a cutting device that cuts a long optical member
in a long laminated optical member including at least the
long release film and the long optical member placed
thereon, while leaving the long release film uncut, where-
in

the first and second optical members are obtained by
cutting the long optical member with the cutting device.
[0013] Among the components of the long laminated
optical member, the long optical member may be cut,
while the long release film may be left uncut (without cut-
ting the long release film). In this case, the cutting position
is preferably controlled based on information about de-
fects in the optical member. The defect information in-
cludes positional information, defect type and so on,
which may be previously attached to the long release film
by printing or  the like or may be obtained by defect in-
spection before cutting. The optical member having any
defect may be excluded without being bonded to the op-
tical display unit. In this case, the device may be config-
ured so that the optical member may be excluded ac-
cording to the defect information. The object to be ex-
cluded is not only a defective optical member, but also,
for example, an optical member to be excluded as need-
ed for the purpose of quality test or operation condition
test.
[0014] In an embodiment of the invention, the manu-
facturing system or method preferably includes peeling
off the long release film from the laminated optical mem-
ber with a peeling device, before cutting the long optical
member of the long laminated optical member while leav-
ing the long release film uncut (without cutting the long
release film); inspecting the laminated optical member
for defects with a defect inspection device, after peeling
off the long release film; after the defect inspection, bond-
ing a new long release film to the laminated optical mem-
ber with the pressure-sensitive adhesive layer interposed
therebetween; performing a cutting process with a cutting
device based on the result of the defect inspection; and
performing an excluding process with the excluding de-
vice based on the result of the defect inspection.
[0015] According to this feature, the optical member of
the laminated optical member can be inspected for de-
fects after the removal of the long release film. Therefore,
the optical member can be inspected for defects without
the need to take into account the inherent retardation of
the release film and defects in the release film, such as
foreign matter or scratches deposited on or present in
the release film. How to perform the defect inspection is
described below.
[0016] When any defect is detected and the optical
member is determined to be defective in the defect in-
spection, the optical member is cut into a specific size
so that the defective portion of the optical member can
be separated (this process is also referred to as skip cut-
ting), and the defective portion is removed (removed).
This can significantly improve the yield of the optical
member.
[0017] In an embodiment of the invention, the optical
device manufacturing system may further include a peel-
ing device for peeling off the long release film from the
second optical member by winding the long release film.
According to this feature, the second optical member is
fed from the peeling device, so that in the excluding proc-
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ess, the second optical member can be attached to the
tape member by shifting the roller for exclusion to an
appropriate position with no contact between the tape
member and the release film. Thus, the risk of damage
to the first optical member can be further reduced.
[0018] For example, the peeling device preferably has
a knife edge part. In this case, the peeling device may
also include a rotation mechanism to make the front end
of the knife edge rotatable and rotation control means
(these correspond to rotation means). For example, the
peeling device may include a set of two or more rollers,
in which a roller may have a small diameter so as to have
a shape close to the front end shape of a knife edge, so
that it can function like the front end of the knife edge.
[0019] In an embodiment of the invention, the peeling
device  may be configured to peel off the long release
film also from the first optical member by winding the long
release film, when the first optical member is bonded to
the optical display unit. When the peeling device also
functions to peel off the release film from the first optical
member, the whole of the manufacturing system is de-
signed to be highly functional, which is highly effective in
reducing the cost of the manufacturing system.
[0020] In an example not covered by the claims, the
drive mechanism may be configured to shift the roller for
exclusion to such a position that a front portion of the
second optical member fed from the peeling device is
attached to the tape member on the take-up means side
and a rear portion of the second optical member is at-
tached to the tape member on the tape member rolling
means side. For example, as shown in parts (a) to (c) of
Fig. 10, a front portion of the second optical member may
be attached to the tape member on the take-up means
side, and a rear portion of the second optical member
may be attached to the tape member on the tape member
rolling means side. Part (a) of Fig. 10 is a schematic di-
agram showing that the feed direction of the second op-
tical member separated from the release film is the same
or substantially the same as the take-up direction of the
tape member. Part (b) of Fig. 10  is a schematic diagram
showing that the take-up direction of the tape member is
substantially downwardly perpendicular to the feed di-
rection of the second optical member. Part (c) of Fig. 10
is a schematic diagram showing that the roller for exclu-
sion is placed to push the second optical member being
fed, so that the front end portion of the second optical
member is attached to the tape member wound around
the pushing roller for exclusion . According to these fea-
tures, the feed direction of the second optical member
from the peeling device substantially accords with the
take-up direction of the tape member, so that the second
optical member can be properly attached to the tape
member.
[0021] In an embodiment of the invention, the tape
member take-up speed of the take-up means may be
synchronized with the speed of feeding the second opti-
cal member from the peeling device. If the speed of taking
up the tape member differs from the speed of feeding the

second optical member as an object to be excluded, dis-
tortion created by the speed difference may cause some
troubles. For example, if the speed of taking up the tape
member is higher than the speed of feeding the second
optical member, some troubles may occur, such as a
rupture of the tape member, and misalignment of the first
optical member bonded to the  optical display unit, which
may occur when the release film is pulled. If the speed
of taking up the tape member is lower than the speed of
feeding the second optical member, the tape member
may loosen, or the second optical member may wind
around any other roll or mechanical part. According to
this feature, therefore, these speeds should be synchro-
nized with each other so that the troubles can be well
prevented. For "synchronization," the speeds may be set
completely equal to each other with no difference, or the
speeds may be synchronized, taking into account the
device error. For example, the difference in speed may
be in the range of -3% to 3%, preferably -1% to 1% of
any one of the speeds. For example, the synchronization
control method includes controlling the rotational speed
of the tape member take-up roller and the speed of the
release film feed roller to synchronize them with each
other. For example, servomotors may be used to drive
and rotate the take-up roller and the feed roller, and the
servomotors may be synchronously controlled by a con-
troller so that they can simultaneously rotate at the same
speed.
[0022] In an embodiment of the invention, the process
of excluding the second optical member from the long
release film may include:

temporarily stopping the feeding of the long release
film, when at least a front portion of the second optical
member is fed from the peeling device;
attaching at least the front portion of the second op-
tical member to the tape member, while the take-up
of the tape member by the take-up means is stopped;
and
starting the feeding of the long release film at the
same time as starting the take-up of the tape member
by the take-up means. According to this feature, the
same advantageous effect can be achieved as in the
case that the speed of taking up the tape member is
synchronized with the speed of feeding the second
optical member.

[0023] In an embodiment of the invention, in the proc-
ess of taking up the tape member to which the nth piece
(wherein n is a natural number) of the second optical
member is attached, the take-up means may stop the
take-up, after it takes up the tape member to such a po-
sition that the nth piece of the second optical member
and the (n+1)-th piece of the second optical member do
not overlap, at least partially. According to this feature,
the second optical member can be prevented from drop-
ping off, and the tape member and so on can be prevent-
ed from being wasted. More preferably, the tape member
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may be taken up to such a position that they are entirely
apart from each other. For example, the nth piece of the
second optical member is  preferably about 3 mm apart
from the (n+1)th piece of the second optical member.
[0024] In an embodiment of the invention, the exclud-
ing device may be configured to attach the second optical
member to the tape member at a position away from
above the optical display unit. When the excluding device
is configured so that the bonding between the tape mem-
ber and the second optical member is not performed
above the optical display unit, foreign matter and so on
can be prevented from being deposited on the surface
of the optical display unit during the excluding process.
In addition, when the excluding device is configured so
that the tape member does not come into contact with
the optical display unit, breakage or the like of the optical
display unit can be prevented. More specifically, for ex-
ample, such a configuration may be achieved by a meth-
od of placing the excluding device in such a manner that
it does not work in the space above the optical display
unit being fed or by a method of stopping the feeding of
the optical display unit in such a manner that the optical
display unit is not located below the excluding device
during the excluding process.
[0025] In an embodiment of the invention, the exclud-
ing  device may be configured to attach the second optical
member to the tape member at a position below the op-
tical display unit. When the bonding between the tape
member and the second optical member is performed
below the optical display unit, foreign matter and so on
can be prevented from being deposited on the surface
of the optical display unit during the excluding process.
More specifically, for example, such a configuration may
be achieved by a method of placing the excluding device
below the position at which the optical display unit is to
be fed or by a method of determining the position of the
working tape member and the position of the second op-
tical member to be peeled off from the release film in
such a manner that the tape member and the second
optical member can be bonded together at a position
below the optical display unit.
[0026] In an embodiment of the invention, the optical
display device manufacturing system may further include
a pair of bonding rollers for bonding the first optical mem-
ber to the optical display unit, wherein
the second optical member may be caught between one
of the bonding rollers and the roller for exclusion so that
the second optical member can be attached to the tape
member.
[0027]   According to this feature, the use of one of the
bonding rollers can reduce the cost of the manufacturing
system.
[0028] In an embodiment of the invention, the manu-
facturing system may further include rotation means for
rotating the peeling device, and
the peeling device may be configured so that in the proc-
ess of bonding the first optical member to the optical dis-
play unit, it can feed the first optical member to a bonding

position where the first optical member can be bonded
to the optical display unit, while it peels off the release
film from the first optical member, wherein
in the process of excluding the second optical member
from the release film, the rotation means may downward-
ly rotate the front end of the peeling device so that the
peeling device can peel off the release film from the sec-
ond optical member and that the second optical member
can be fed to an excluding position lower than the bonding
position and can be attached to the tape member.
[0029] According to this feature, the rotation means
can properly control the position of the rotated peeling
device so that the first optical member separated from
the release film can be fed to the bonding position where
it can be  bonded to the optical display unit and that the
second optical member can be fed to the excluding po-
sition lower than the bonding position.
[0030] Another embodiment of the invention is directed
to a method for manufacturing an optical display device,
including the steps of:

bonding a first optical member to an optical display
unit; and
excluding a second optical member as an object to
be excluded from a long release film that carries the
first and second optical members,
the excluding step including:

a process of shifting a roller for exclusion around
which a tape member unrolled from a tape mem-
ber rolling means is wound;
a process of attaching the second optical mem-
ber to the tape member; and
a process of taking up the second optical mem-
ber-carrying tape member by a take-up means.

[0031] This method brings about the same advanta-
geous effects as the manufacturing system described
above, and the embodiments described below also bring
about the same advantageous effects. The manufactur-
ing method of the  invention may be achieved using the
manufacturing system described above or using other
means.
[0032] The optical display device manufacturing meth-
od may further include, before the excluding step , the
step of cutting a long optical member in a long laminated
optical member including at least the long release film
and the long optical member placed thereon, while leav-
ing the long release film uncut, wherein
the first and second optical members may be obtained
by cutting the long optical member without cutting the
long release film in the cutting step.
[0033] In an embodiment of the invention, the optical
display device manufacturing method may further in-
clude a process of peeling off the long release film from
the second optical member by hooking the long release
film on a  peeling device.
[0034] In an embodiment of the manufacturing meth-
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od, the bonding step may further include a process of
peeling off the long release film from the first optical mem-
ber by winding the long release film on the peeling device.
[0035] In an embodiment of the manufacturing meth-
od, in the shifting process, the roller for exclusion may
be shifted to such a position that a front portion of the
second optical member fed from the peeling device in
the peeling process may be attached to the tape member
on the take-up means side and a rear portion of the sec-
ond optical member can be attached to the tape member
on the tape member rolling means side.
[0036] In an embodiment of the manufacturing meth-
od, the speed of taking up the tape member in the taking-
up process may be synchronized with the speed of feed-
ing the second optical member from the peeling device
in the peeling process.
[0037] In an embodiment of the manufacturing meth-
od, the step of excluding the second optical member from
the long release film may include:

temporarily stopping the feeding of the long release
film, when at least a front portion of the second optical
member is fed from the peeling device in the peeling
process;
attaching at least the front portion of the second op-
tical member to the tape member, while the take-up
of the tape member is stopped in the taking-up proc-
ess; and
starting the feeding of the long release film at the
same time as starting the take-up of the tape member
in the taking-up process.

[0038] In an embodiment of the manufacturing meth-
od, in the process of taking up the tape member to which
the nth piece (wherein n is a natural number) of the sec-
ond optical member is attached, the take-up may be
stopped, after the tape member is taken up to such a
position that the nth piece of the second optical member
and the (n+1)th piece of the second optical member do
not overlap, at least partially.
[0039] In an embodiment of the manufacturing meth-
od, in the attaching process, the second optical member
may be attached to the tape member at a position away
from above the optical display unit.
[0040]   In an embodiment of the manufacturing meth-
od, in the attaching process, the second optical member
may be attached to the tape member at a position below
the optical display unit.
[0041] In an embodiment of the manufacturing meth-
od,
in the bonding step, the optical display unit and the first
optical member may be caught between a pair of bonding
rollers so that the first optical member can be bonded to
the optical display unit, and
in the attaching process, the second optical member may
be caught between one of the bonding rollers and the
roller for exclusion so that the second optical member
can be attached to the tape member.

[0042] In an embodiment of the manufacturing meth-
od, rotation means for rotating the peeling device may
be further provided, and
the peeling device may be configured so that in the proc-
ess of bonding the first optical member to the optical dis-
play unit, it can feed the first optical member to a bonding
position where the first optical member can be bonded
to the optical display unit, while it peels off the release
film from the first optical member, wherein
in the process of excluding the second optical member
from the release film, the rotation means may downward-
ly rotate the front end of the peeling device so that the
peeling device can peel off the release film from the sec-
ond optical member and that the second optical member
can be fed to an excluding position lower than the bonding
position and can be attached to the tape member.
[0043] In the manufacturing system or method de-
scribed above, for example, the process of bonding a
non-defective optical member to the optical display unit
and the process of rejecting a defective optical member
without bonding it to the optical display unit can be per-
formed continuously. For example, the optical display
unit may be horizontally laid, and the first optical member
may be bonded to the floor side-surface of the optical
display unit. In this case, for example, the defective sec-
ond optical member may be excluded on a side closer
to the floor than the bonding position. In this case, the
excluding device may be placed on a side closer to the
floor than the optical display unit, so that the second op-
tical member as an object to be excluded can be easily
recovered. If the excluding device is provided on a side
closer to the ceiling than the optical display unit, the object
to be excluded cannot easily be recovered, and some
foreign matter intruding during the recovery may unde-
sirably drop onto the optical  display unit. The invention
is also effective and advantageous, even when the first
optical member is bonded to the floor side-surface of the
horizontally-laid optical display unit.
[0044] In another embodiment, the peeling device may
have a knife edge whose front end can be rotated, and
the peeling device may be configured so that it can move,
toward the floor, away from the position where the optical
display unit is bonded. In a further embodiment, the peel-
ing device may have a knife edge whose front end cannot
be rotated, and the peeling device may be configured so
that it can move, toward the floor, away from the position
where the optical display unit is bonded.
[0045] In a further embodiment, for example, the proc-
ess of excluding the object to be excluded may include:
placing a roller for exclusion at the front end portion of
the knife edge of the peeling device, while maintaining
the direction of the front end of the knife edge; hooking
the release film on the knife edge to allow it to turn around
so that the release film can be peeled off from the object
to be excluded; allowing the object to be excluded to ad-
here to the adhesive surface of the tape member wound
around the roller for exclusion ; and excluding the adher-
ing object to  be excluded by taking up the tape member.
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[0046] According to this feature, the object to be ex-
cluded can be attached to the tape member by shifting
the roller for exclusion to the front end portion of the knife
edge without changing the direction of the front end of
the knife edge.
[0047] In an embodiment of the invention, first optical
members may be bonded to both sides of the optical
display unit. In this case, the same peeling and bonding
devices as those described above may be used. For ex-
ample, the excluding device may be placed on a side
closer to the floor than the optical display unit. The optical
display feeding mechanism preferably has a rotation
mechanism so that before the first optical member is
bonded, the optical display unit can be turned by 90° so
that the previously bonded first optical member can have
a crossed Nicols relationship with the newly bonded first
optical member.
[0048] In an embodiment of the invention, the optical
display device may include the optical display unit and
the first optical member or members bonded to one or
both sides of the optical display unit. Examples of the
optical display device include a liquid crystal display and
an  organic electroluminescent (EL) display. Examples
of the optical display unit include a liquid crystal cell-glass
substrate unit (also called liquid crystal panel) and an
organic EL cell-organic EL light-emitting unit. Preferably,
the optical display unit has previously undergone a clean-
ing process, before the first optical member is bonded to
it.
[0049] The optical display device manufacturing meth-
od of the invention may further include the step of in-
specting the bonded state, after the bonding of the first
optical member or members to one or both sides of the
optical display unit. The respective steps may be per-
formed in a continuous manufacturing line. For example,
"inspecting the bonded state" may be inspecting a lam-
inate of the first optical member and the optical display
unit for any displacement, slack, air-bubble contaminant,
or the like.
[0050] The optical display device manufacturing meth-
od of the invention may further include the step of in-
specting defects after the bonding of the first optical mem-
ber or members to one or both sides of the optical display
unit. The respective steps may be performed in a contin-
uous manufacturing line. For example, "defects" are in-
tended to include dirt on the surface or in the inside,
scratches, a  foreign substance-containing defect of a
special shape such as a dented and twisted shape (also
called "knick"), bubbles, foreign substances, and so on.
[0051] The invention is also directed to an excluding
device for excluding an object to be excluded, including:

a tape member;
a tape member rolling means on which the tape
member is rolled;
a roller for exclusion around which the tape member
unrolled from the tape member rolling means is
wound;

a drive mechanism for shifting the roller for
exclusion ; and
a take-up means for taking up the tape member
wound around the roller for exclusion ,
the excluding device being configured so that when
the roller for exclusion is shifted, the object to be
excluded is attached to the tape member and taken
up.

[0052] In this device, the roller for exclusion is shifted
to the excluding position, and the tape member wound
around the roller for exclusion is attached to the object
to be excluded so that the tape member and the object
to be excluded adhering thereto can be taken up by the
take-up means. Therefore, the object to be excluded can
be  excluded in a suitable manner using a device with a
simple configuration. In addition, components other than
the object to be excluded undergo substantially no de-
formation such as bending and therefore are prevented
from being damaged. Unlike the tip of the peeling claw
disclosed in Prior Art Document 1, the roller for exclusion
has no angular cross-sectional shape (preferably has a
circular cross-sectional shape), and the object to be ex-
cluded is attached to the tape member wound around
the roller for exclusion. Therefore, the risk of damage to
the object to be excluded or any other component is
avoided.
[0053] For example, the object to be excluded may be
an optical member that is obtained by cutting a long op-
tical member in a long laminated optical member includ-
ing a long release film and the long optical member
placed thereon without cutting the long release film. The
excluding device can properly remove an optical member
as an object to be excluded from a long release film that
carries the optical member.
[0054] In an embodiment of the excluding device, the
drive mechanism may be configured to shift the roller for
exclusion to such a position that a front portion of the
object to be excluded is attached to the tape member on
the take-up means side and a rear portion of the object
to be excluded is attached to the tape member on the
tape member rolling means side. For example, when the
direction of taking up the tape member is the same as
the direction of feeding the optical member as the object
to be excluded, the tape member and the optical member
or the release film do not need to be rubbed with each
other, so that these members can be free from defects
such as ruptures, scratches, or sticking dirt.
[0055] In an embodiment of the excluding device, the
take-up means may be configured so that in the process
of taking up the tape member to which the nth piece
(wherein n is a natural number) of the object to be ex-
cluded is attached, the take-up means stops the take-up,
after it takes up the tape member to such a position that
the nth piece of the object to be excluded and the (n+1)
th piece of the object to be excluded do not overlap, at
least partially.
[0056] The invention is also directed to a method for
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excluding an object to be excluded, including:

a process of shifting a roller for exclusion around
which a tape member unrolled from tape member
rolling means is wound;
a process of attaching the object to be excluded to
the tape member; and
a process of taking up the tape member attached
the object to be excluded by take-up means.

[0057] In an embodiment of the excluding method,
in the shifting process, the roller for exclusion  may be
shifted to such a position that a front portion of the object
to be excluded is attached to the tape member on the
take-up means side and a rear portion of the object to be
excluded is attached to the tape member on the tape
member rolling means side.
[0058] In an embodiment of the excluding method,
in the process of taking up the tape member to which the
nth piece (wherein n is a natural number) of the object
to be excluded is attached, the take-up may be stopped,
after the tape member is taken up to such a position that
the nth piece of the object to be excluded and the (n+1)
th piece of the object to be excluded do not overlap, at
least partially.
[0059] In an embodiment of the excluding method,
the object to be excluded may be an optical member ob-
tained by cutting a long optical member in a long lami-
nated optical member including at least a long release
film and the long optical member placed thereon without
cutting the long release film.

BRIEF DESCRIPTION OF DRAWINGS

[0060]

Fig. 1 is a flow chart of an optical display device  man-
ufacturing method according to Embodiment 1;
Fig. 2 is a flow chart of an optical display device man-
ufacturing method according to Embodiment 2;
Fig. 3 is a diagram for illustrating a manufacturing
system according to Embodiment 1;
Fig. 4 is a diagram for illustrating a manufacturing
system according to Embodiment 2;
Fig. 5 is a diagram for illustrating the configuration
of a manufacturing system;
Fig. 6 is a diagram for illustrating the configuration
of another manufacturing system which is not cov-
ered by the claims;
Fig. 7 is a diagram for illustrating the configuration
of a further manufacturing system;
Fig. 8 is a diagram for illustrating the configuration
of a further manufacturing system which is not cov-
ered by the claims;
Fig. 9 is a diagram for illustrating the laminated struc-
ture of a laminated optical member; and
Fig. 10 is a diagram for illustrating an example which
is not covered by the claims where a front portion of

the second optical member is attached to the tape
member on the take-up means side and a rear por-
tion of the second optical member is attached to the
tape member on the tape member rolling means
side.

DESCRIPTION OF REFERENCE CHARACTERS

[0061]   In the drawings, reference character F1 rep-
resents a first sheet material, F2 a second sheet material,
F11 an optical member, F11a a first polarizer, F11b a
first film, F11c a second film, F12 a first release film, F13
a surface protecting film, F14 a first pressure-sensitive
adhesive layer, F21 an optical member, F21a a second
polarizer, F21b a third film, F21c a fourth film, F22 a sec-
ond release film, F23 a surface protecting film, F24 a
second pressure-sensitive adhesive layer, 200 an object
to be excluded (second optical member), W an optical
display unit, W12 an optical display device, 1 a controller,
10 a polishing cleaning device, 11 a water cleaning de-
vice, 12 a first feeder, 13 a first pre-inspection peeling
device, 14 a first defect inspection device, 15 a first re-
lease film bonding device, 16 a first cutting device, 17 a
first peeling device, 18 a first bonding device, 19 a first
excluding device, 22 a second feeder, 23 a second pre-
inspection peeling device, 24 a second defect inspection
device, 25 a second release film bonding device, 26 a
second cutting device, 27 a second peeling device, 28 a
second bonding device, 29 a second excluding device,
181 a press roller, 182 a guide roller, 191 a film for ex-
clusion, 192 a roller for exclusion , and 193 a take-up
roller.

EMBODIMENTS FOR CARRYING OUT THE INVEN-
TION

Embodiment 1

[0062] Embodiment 1 of the invention is described be-
low. Fig. 1 is a flow chart showing the method of Embod-
iment 1 for manufacturing an optical display device. Fig.
3 shows the main components of the optical display de-
vice manufacturing system in Embodiment 1. The man-
ufacturing system of Embodiment 1 is an example that
includes the same components as the manufacturing
system of Embodiment 2 described below, except for first
and second pre-inspection peeling devices 13 and 23
and first and second release film-bonding devices 15 and
25. For example, another mode of the manufacturing sys-
tem of Embodiment 1 may not include a first defect in-
spection device 14 and/or a second defect inspection
device 24. The excluding step using a first or second
excluding device 19 or 29 may include not only excluding
an optical component (such as a surface protecting film-
carrying polarizing plate) determined to be defective but
also, for example, sampling a product for process inspec-
tion or quality inspection.
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Optical Display Unit

[0063] Examples of the optical display unit for use in
an embodiment of the invention include a liquid crystal
cell-glass substrate unit and an organic electrolumines-
cent (EL) light-emitting unit.

Optical Member

[0064] The optical member for use in an embodiment
of the invention may be a monolayer structure or a lam-
inated structure including a laminate of two or more films.
Examples of the optical member include a polarizer, a
retardation film, a brightness enhancement film, and a
laminated optical member including a laminate of two or
more thereof. In some cases, the optical member may
be a laminate further including a transparent film for pro-
tection, such as a polarizer protecting film having the
function of protecting a polarizer. A release film-carrying
optical member (corresponding to an example of the lam-
inated optical member) may be formed, which includes
an optical member, a pressure-sensitive adhesive
formed on one side of the optical member so that the
optical member can be bonded to an optical display unit,
and a long release film provided to protect the pressure-
sensitive adhesive. A surface protecting film may also be
placed on the opposite uppermost surface of the optical
member from the surface on which the long release film
is formed. Hereinafter, the surface protecting film and the
release film-carrying optical member (corresponding to
an example of the laminated optical member) are referred
to as sheet  materials).

Production Flow Chart

[0065] In the description below, the optical member
that is fed from a roll material so as to be subjected to a
cutting process is also called a long optical member. In
addition, the optical member to be bonded to an optical
display unit W is called the first optical member, and the
optical member to be excluded without being bonded to
the optical display unit (object to be excluded) is called
the second optical member. Whether or not to remove
the object may be determined based on the result of de-
fect inspection or on the operator’s instructions for rejec-
tion. Embodiments are shown below, in which it is deter-
mined based on the result of defect inspection.
[0066]

(1) Step of Providing First Material Roll (S1 in Fig.
1). A first roll of a first long sheet material (first lam-
inated optical member) is provided. The width of the
first roll depends on the size of the optical display
unit to be bonded. As shown in Fig. 9, the laminated
structure of the first sheet material F1 includes an
optical member F11, a first release film F12 and a
surface protecting film F13. The first optical member
F11 includes a first polarizer F11a, a first film F11b

provided on one side  thereof with an adhesive layer
(not shown) interposed therebetween, and a second
film F11c provided on the other side thereof with an
adhesive layer (not shown) interposed therebe-
tween. The optical member F11 may be provided
with a protecting film only on one side of it, while the
other side may be protected by a release film with a
pressure-sensitive adhesive layer interposed there-
between.

[0067] For example, the first and second films F11b
and F11c are polarizer protecting films (such as triacetyl
cellulose films or PET films). The second film F11c is to
be bonded to the surface of the optical display unit with
a first pressure-sensitive adhesive F14 interposed ther-
ebetween. The first film F11b may undergo a surface
treatment. Examples of the surface treatment include a
hard coating treatment, an antireflection treatment, and
a treatment for any other purpose such as anti-sticking,
diffusion or antiglare purpose. The first release film F12
is provided on the second film F11c with the first pres-
sure-sensitive adhesive layer F14 interposed therebe-
tween. The surface protecting film F13 is provided on the
first film F11b with a pressure-sensitive adhesive layer
F15 interposed therebetween. The specific structure of
the first and second films F11b and F11c is described
below. Hereinafter, a laminated structure of a polarizer
and a polarizer  protecting film is also refereed to as a
polarizing plate.
[0068] In a factory, each step described below is per-
formed in an isolated structure with cleanliness main-
tained. In particular, it is important to maintain cleanliness
in the step of bonding the optical member to the optical
display unit.
[0069]

(2) Feeding Step (S2 in Fig. 1). The first sheet ma-
terial (first laminated optical member) F1 is fed to the
downstream side from the first roll provided and
placed. For example, a first feeder 12 to feed the first
sheet material F1 includes a pair of nip rollers, a ten-
sion roller, a rotary drive, an accumulator A, a sensor,
a controller, and so on.

[0070]

(3) First Inspecting Step (S3 in Fig. 1). The first sheet
material F1 is inspected for defects with a first defect
inspection device 14. The defect inspection method
may be a method of performing imaging and image
processing on both sides of the first sheet material
F1 with transmitted light or reflected light, a method
of performing imaging and image processing with a
polarizing film for inspection arranged in crossed
Nicol relation (also referred to as "0° cross") with the
polarization axis  of the polarizing plate (the object
to be inspected) between a CCD camera and the
object, or a method of performing imaging and image
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processing with a polarizing film for inspection ar-
ranged at a certain angle (for example, in the range
of more than 0° to 10°, also referred to as "X° cross")
with the polarization axis of the polarizing plate (the
object to be inspected) between a CCD camera and
the object. Known methods may be used for the im-
age processing algorithm. For example, defects may
be detected by grayscale determination based on
binarization.

[0071] Defect information detected by the first defect
inspection device 14 is associated with the positional in-
formation (such as position coordinates) and sent to a
controller 1 so that it can contribute to the cutting process
with a first cutting device 16 as described below.
[0072]

(4) First Cutting Step (S4 in Fig. 1). The first cutting
device 16 cuts each of the surface protecting film
F13, the pressure-sensitive adhesive layer F15, the
optical member F11, and the first pressure-sensitive
adhesive layer F14 into a specific size with leaving
the first release film F12 uncut (without cutting the
first release film F12.) Among the optical members
obtained by cutting, the optical member to be bonded
to the optical display unit W  is called the first optical
member, while the optical member to be excluded
is called the second optical member. For example,
the cutting means may be a laser, a cutter, or any
other known cutting means. The cutting means may
be configured so that defects can be separated by
cutting based on the defect information obtained by
the first defect inspection device 14. This can signif-
icantly improve the yield of the optical member. The
system may be configured so that the second optical
member containing any defect (the object to be ex-
cluded) can be excluded by a first excluding device
19 as described below so as not to be bonded to the
optical display unit W.

[0073]

(5) Determination of Non-Defective Material (S5 in
Fig. 1). Whether or not the material is defective is
determined as a result of the defective inspection by
the first defect inspection device 14. Criteria for de-
termining whether the material is non-defective are
preset, for example, depending on the number of
defects per predetermined area, the size of defects,
and the type of defects. As the accuracy required of
display performance increases, the non-defective
criteria become stricter.

[0074]

(6) Step of Bonding First Optical Member (S6-1 in
Fig. 1). The optical member F11 determined to be
non-defective  by the defect inspection (correspond-

ing to the first optical member) is subjected to a bond-
ing step. In this step, the surface protecting film F13-
carrying first optical member F11 is bonded to the
floor side-surface of the optical display unit W, which
is horizontally laid. As a result, the first optical mem-
ber is bonded to one side of the optical display unit W.

[0075] While the first release film F12 is removed using
a first peeling device 17 (peeling step), the first optical
member F11, from which the first release film F12 has
been removed, is bonded to the optical display unit W
with the first pressure-sensitive adhesive layer F14 inter-
posed therebetween using a first bonding device 18. In
the bonding step, the first optical member F11 and the
optical display unit W are press-bonded as described be-
low between a press roller 181 and a guide roller 182,
which form a pair of bonding rollers.
[0076]

(7) Step of Excluding Second Optical Member (Ob-
ject to be excluded) (S6-2 in Fig. 1). The optical mem-
ber F11 determined to be defective by the defect
inspection (corresponding to the second optical
member) is sent as an object to be excluded to an
excluding process. Specific procedures for the ex-
cluding process are described below.

[0077]

(8) Cleaning Step (S7 in Fig. 1). As shown in Fig. 3,
the surface of the optical display unit W is cleaned
using a polishing cleaning device 10 and a water
cleaning device 11. The cleaned optical display unit
W is transported to the first bonding device by a feed-
ing mechanism. For example, the feeding mecha-
nism includes a plurality of feed rollers, a feed direc-
tion-switching mechanism, a rotary drive, a sensor,
a controller, and so on.

[0078] All of the step of providing the first material roll,
the first inspecting step, the first cutting step, the step of
bonding the first optical member, and the cleaning step
are preferably performed in a continuous manufacturing
line. In the above series of manufacturing steps, the first
optical member F11 is bonded to one side of the optical
display unit. The description below provides the manu-
facturing steps for bonding an optical member to the other
side in a similar manner. Also in the description below,
the optical member to be bonded to the optical display
unit is called the first optical member, and the optical
member to be excluded without being bonded to the op-
tical display unit (object to be excluded) is called the sec-
ond optical member.
[0079]

(9) Step of Providing Second Material Roll (S11 in
Fig. 1). A second roll of a second long sheet material
(second laminated optical member) is provided. As
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shown in Fig. 9, the laminated structure of the second
sheet material F2 may be the same as, but not limited
to, that of the first sheet material F1. The second
sheet material F2 includes an optical member F21,
a second release film F22 and a surface protecting
film F23. The optical member F21 includes a second
polarizer 21a, a third film F21b provided on one side
thereof with an adhesive layer (not shown) inter-
posed therebetween, and a fourth film F21c provided
on the other side thereof with an adhesive layer (not
shown) interposed therebetween. The optical mem-
ber F21 may be provided with a protecting film only
on one side of it, while the other side may be pro-
tected by a release film with a pressure-sensitive ad-
hesive layer interposed therebetween.

[0080] For example, the third and fourth films F21b and
F21c are polarizer protecting films (such as triacetyl cel-
lulose films or PET films). The fourth film F21c is to be
bonded to the surface of the optical display unit with a
second pressure-sensitive adhesive layer F24 inter-
posed therebetween. The third film F21b may undergo
a surface treatment. Examples of the surface treatment
include a  hard coating treatment, an antireflection treat-
ment, and a treatment for any other purpose such as anti-
sticking, diffusion or antiglare purpose. The second re-
lease film F22 is provided on the fourth film F21c with a
second pressure-sensitive adhesive layer F24 inter-
posed therebetween. The surface protecting film F23 is
provided on the third film F21b with a pressure-sensitive
adhesive layer F25 interposed therebetween. The spe-
cific structure of the third and fourth films F21b and F21c
is described below.
[0081]

(10) Feeding Step (S12 in Fig. 1). The second sheet
material F2 is fed to the downstream side from the
second roll provided and placed. For example, a sec-
ond feeder 22 to feed the second sheet material F2
includes a pair of nip rollers, a tension roller, a rotary
drive, an accumulator A, a sensor, a controller, and
so on.

[0082]

(11) Second Inspecting Step (S13 in Fig. 1). The
second sheet material F2 is inspected for defects
with a second defect inspection device 24. The de-
fect inspection method in this step may be the same
as the above method using the first defect inspection
device.

[0083]

(12) Second Cutting Step (S14 in Fig. 1). A second
cutting device 26 cuts each of the surface protecting
film F23, the pressure-sensitive adhesive layer F25,
the optical member F21, and the second pressure-

sensitive adhesive layer F24 into a specific size with
leaving the second release film F22 uncut (without
cutting the second release film F22.) Among the op-
tical members obtained by cutting, the optical mem-
ber to be bonded to the optical display unit W is called
the first optical member, while the optical member
to be excluded is called the second optical member.
For example, the cutting means may be a laser, a
cutter, or any other known cutting means. The cutting
means may be configured so that defects can be
separated by cutting based on the defect information
obtained by the second defect inspection device 24.
This can significantly improve the yield of the optical
member. The system may be configured so that the
optical member F21 containing any defect (the object
to be excluded) can be excluded by a second ex-
cluding device 19 as described below so as not to
be bonded to the optical display unit W.

[0084]

(13) Determination of Non-Defective Material (S15
in Fig. 1). Whether or not the material is defective is
determined as a result of the defective inspection by
the second defect inspection device 24. Criteria for
determining whether the material is non-defective
are  preset, for example, depending on the number
of defects per predetermined area, the size of de-
fects, and the type of defects. As the accuracy re-
quired of display performance increases, the non-
defective criteria become stricter.

[0085]

(14) Step of Bonding First Optical Member (S16-1 in
Fig. 1). The optical member F21 determined to be
non-defective by the defect inspection (correspond-
ing to the first optical member) is subjected to a bond-
ing step. In this step, the surface protecting film-car-
rying first optical member F21 is bonded to the ceiling
side-surface of the optical display unit W, which is
horizontally laid. As a result, the optical members
(each carrying the surface protecting film) are pro-
vided on both sides of the optical display unit W.

[0086] While the second release film F22 is removed
using a second peeling device 27 (peeling step), the first
optical member F21, from which the second release film
F22 has been removed, is bonded to the optical display
unit W1 with the second pressure-sensitive adhesive lay-
er F24 interposed therebetween using a second bonding
device 28. Before the first optical member F21 is bonded
to the optical display unit W1, the optical display unit W1
may be turned by 90° by the feed direction-switching
mechanism of the feeding  mechanism so that the polar-
izer of the first optical member F11 and the polarizer of
the optical member F21 can have a crossed Nicols rela-
tionship. In the bonding step, the first optical member
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F21 and the optical display unit W1 are press-bonded as
described below between a pair of bonding rollers 281
and 282. As described above, the first optical members
F11 and F21 are bonded to one side and the other side
of the optical display unit W, respectively, so that an op-
tical display device W12 is manufactured, which has the
optical members (carrying the surface protecting film)
provided on both sides.
[0087]

(15) Step of Excluding Second Optical Member (Ob-
ject to be excluded) (S16-2 in Fig. 1). The optical
member F21 determined to be defective by the de-
fect inspection (corresponding to the second optical
member) is sent as an object to be excluded to an
excluding process. Specific procedures for the ex-
cluding process are described below.

[0088]

(16) Step of Inspecting Optical Display Device (S17
in Fig. 1). An inspection device 30 inspects the optical
display device W12, which is obtained by bonding
the optical members to both sides of the optical dis-
play unit. An example of the inspection method is a
method of performing imaging and image processing
on both sides of  the optical display device W12 with
reflected light. Another example is a method per-
formed using a polarizing film for inspection placed
between a CCD camera and the inspection object.
A further example is a method that includes applying
light to one side of the optical display device W12 to
form a transmitted light image of it and analyzing the
image to detect a defect. Known methods may be
used for the image processing algorithm. For exam-
ple, defects may be detected by grayscale determi-
nation based on binarization.

[0089]

(17) Whether the optical display device W12 is non-
defective is determined based on the defect infor-
mation obtained with the inspection device 30. The
optical display device W12 determined to be non-
defective is fed to the next mounting step. When it
is determined to be defective, it is subjected to a
reworking process in which a new optical film is bond-
ed and then inspected, and when the product is de-
termined to be non-defective, it is subjected to the
mounting step, but when the product is determined
to be defective, it is subjected to the reworking proc-
ess again or discarded.

[0090] In the above series of manufacturing steps, the
steps of bonding the first optical member F11 and bond-
ing the  first optical member F21 may be performed in a
continuous manufacturing line, so that the optical display
device W12 can be conveniently manufactured. In par-

ticular, each of the above steps may be performed in an
isolation structure isolated from the factory environment,
so that the optical member can be bonded to the optical
display unit in an environment with ensured cleanliness,
which makes it possible to manufacture the optical dis-
play device W12 with high quality.

Another Mode by Skip Cutting Method

[0091] Another mode of the first and second cutting
steps is described below. This mode is particularly effec-
tive, when the first and second inspecting steps are not
provided. Information about defects in each of the first
and second sheet materials (such as coordinates of de-
fects, defect type, and defect size) may be attached as
coded information (such as QR codes or bar codes) to
one transverse end portion of each of the first and second
rolls in predetermined pitch unit (for example, 1000 mm).
In such a case, the coded information may be read and
analyzed at a stage before cutting, and then in each of
the first and second cutting steps, the material may be
cut into a specific size so that the defects can be sepa-
rated. The system may be configured so that the defect-
containing  portion can be remove or bonded to a certain
member other than the optical display unit and that the
cut piece of the optical member having a specific size
and determined to be non-defective can be bonded to
the optical display unit. This significantly improves the
yield of the optical member.

Embodiment 2

[0092] Embodiment 2 of the invention is described be-
low. Fig. 2 is a flow chart showing the method of Embod-
iment 2 for manufacturing an optical display device. Fig.
4 shows the main components of the optical display de-
vice manufacturing system in Embodiment 2. The same
process as in Embodiment 1 is briefly described below.
[0093]

(1) Step of Providing First Material Roll (S1 in Fig.
2). A first roll of a first long sheet material (first lam-
inated optical member) F1 is provided. The laminat-
ed structure of the first sheet material F1 is the same
as in Embodiment 1 shown in Fig. 9.

[0094]

(2) Feeding Step (S2 in Fig. 2). The first sheet ma-
terial F1 is fed to the downstream side from the first
roll provided and placed.

[0095]

(3) Step of Removing Release Film (S23 in Fig. 2).
A  first pre-inspection peeling device 13 peels off the
release film F12 from the first sheet material F1 being
fed. The peeling mechanism is described in detail
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below.

[0096]

(4) First Defect Inspecting Step (S24 in Fig. 2). After
the step of removing the release film, a first defect
inspection device 14 inspects the surface protecting
film-carrying optical member for defects. The defect
inspection can be performed on the optical member
F11 without the need to take into account the inher-
ent retardation of the release film F12 and defects
in the release film F12, such as foreign matter or
scratches deposited on or present in the release film
F12. The defect inspection method is as described
above. If the optical member F11 contains any defect
and therefore is to be excluded (corresponding to
the second optical member), it is excluded by a first
excluding device 19 as described below so as not to
be bonded to the optical display unit W.

[0097]

(5) Step of Bonding Release Film (S25 in Fig. 2).
After the first defect inspecting step, a fist release
film bonding device 15 bonds a release film H12 to
the optical member F11 with the first pressure-sen-
sitive adhesive layer F14 interposed therebetween.
In order to maintain the flatness, the bonding step is
preferably performed so that  bubbles such as air
bubbles can be prevented from being trapped. The
first release film bonding device 15 is described in
detail below.

[0098]

(6) First Cutting Step (S26 in Fig. 2). The first cutting
device 16 cuts each of the surface protecting film
F13, the pressure-sensitive adhesive layer F15, the
optical member F11, and the first pressure-sensitive
adhesive layer F14 into a predetermined size with
without cutting the release film H12. For example,
the cutting means may be a laser, a cutter, or any
other known cutting means.

[0099]

(7) Determination of Non-Defective Material (S27 in
Fig. 2). Whether or not the material is defective is
determined as a result of the defective inspection by
the first defect inspection device 14. Criteria for de-
termining whether the material is non-defective are
preset, for example, depending on the number of
defects per predetermined area, the size of defects,
and the type of defects. As the accuracy required of
display performance increases, the non-defective
criteria become stricter.

[0100]

(8) Step of Bonding First Optical Member (S28-1 in
Fig. 2). The optical member F11 determined to be
non-defective by the defect inspection (correspond-
ing to the  first optical member) is subjected to a
bonding step. The surface protecting film-carrying
first optical member F11 is bonded to the floor side-
surface of the optical display unit, which is horizon-
tally laid.

[0101] While the first release film F12 is removed using
a first peeling device 17 (peeling step), the first optical
member F11, from which the first release film F12 has
been removed, is bonded to the optical display unit W
with the first pressure-sensitive adhesive layer F14 inter-
posed therebetween using a first bonding device 18. In
the bonding step, the first optical member F11 and the
optical display unit W are press-bonded as described be-
low between a pair of bonding rollers (a press roller 181
and a guide roller 182).
[0102]

(9) Step of Excluding Second Optical Member (Ob-
ject to be excluded) (S28-2 in Fig. 2). The optical
member F11 determined to be defective by the de-
fect inspection (corresponding to the second optical
member) is sent as an object to be excluded to an
excluding process. Specific procedures for the ex-
cluding process are described below.

[0103]

(10) Step of Cleaning Optical Display Unit (S6 in Fig.
2). This step is performed in the same manner as
described  above.

[0104]

(11) Step of Providing Second Material Roll (S11 in
Fig. 2). A second roll of a second long sheet material
(second laminated optical member) F2 is provided.
The second sheet material F2 has the laminated
structure shown in Fig. 9.

[0105]

(12) Feeding Step (S12 in Fig. 2). The second sheet
material F2 is fed to the downstream side from the
second roll provided and placed.

[0106]

(13) Step of Removing Release Film (S33 in Fig. 2).
A second pre-inspection peeling device 23 peels off
the release film F22 from the second sheet material
F2 being fed. The peeling mechanism is described
in detail below.

[0107]
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(14) Second Defect Inspecting Step (S34 in Fig. 2).
After the step of removing the release film, a second
defect inspection device 24 inspects the surface pro-
tecting film-carrying optical member F21 for defects.
The defect inspection can be performed on the op-
tical member F21 without the need to take into ac-
count the inherent retardation of the release film F22
and defects in the release film F21, such as foreign
matter or scratches  deposited on or present in the
release film F22. The defect inspection method is as
described above. If the optical member F21 contains
any defect (corresponding to the second optical
member), it is excluded by a second excluding de-
vice 29 as described below so as not to be bonded
to the optical display unit.

[0108]

(15) Step of Bonding Release Film (S35 in Fig. 2).
After the second defect inspecting step, a second
release film bonding device 25 bonds a release film
H22 to the optical member F21 with the second pres-
sure-sensitive adhesive layer F24 interposed there-
between. In order to maintain the flatness, the bond-
ing step is preferably performed so that bubbles such
as air bubbles can be prevented from being trapped.
The second release film bonding device 25 is de-
scribed in detail below.

[0109]

(16) Second Cutting Step (S36 in Fig. 2). After the
step of bonding the release film, a second cutting
device 26 cuts each of the surface protecting film
F23, the pressure-sensitive adhesive layer F25, the
optical member F21, and the second pressure-sen-
sitive adhesive layer F24 into a predetermined size
without cutting the second release film H22. For ex-
ample, the cutting means may be a laser, a cutter,
or any other known cutting means.

[0110]

(17) Determination of Non-Defective Material (S37
in Fig. 2). Whether or not the material is defective is
determined as a result of the defective inspection by
the second defect inspection device 24. Criteria for
determining whether the material is non-defective
are preset, for example, depending on the number
of defects per predetermined area, the size of de-
fects, and the type of defects. As the accuracy re-
quired of display performance increases, the non-
defective criteria become stricter.

[0111]

(18) Step of Bonding First Optical Member (S38-1 in
Fig. 2). The optical member F21 determined to be

non-defective by the defect inspection (correspond-
ing to the first optical member) is subjected to a bond-
ing step. In this step, the surface protecting film-car-
rying first optical member F21 is bonded to the ceiling
side-surface of the optical display unit, which is hor-
izontally laid.

[0112] While the second release film F22 is removed
using a second peeling device 27 (peeling step), the first
optical member F21 (carrying the surface protecting film),
from which the second release film F22 has been re-
moved, is bonded to the optical display unit W1 with the
second pressure-sensitive adhesive layer F24 inter-
posed  therebetween using a second bonding device 28.
Before the first optical member F21 is bonded to the op-
tical display unit W1, the optical display unit W1 may be
turned by 90° by the feeding direction-switching mecha-
nism of the feeding mechanism R so that the polarizer
of the first optical member F11 and the polarizer of the
first optical film F21 can have a crossed Nicols relation-
ship. In the bonding step, the first optical member F21
and the optical display unit W1 are press-bonded as de-
scribed below between a pair of bonding rollers 281 and
282. As described above, the first optical members F11
and F21 are bonded to one side and the other side of the
optical display unit W, respectively, so that an optical
display device W12 is manufactured, which has the op-
tical members provided on both sides.
[0113]

(19) Step of Excluding Second Optical Member (Ob-
ject to be excluded) (S38-2 in Fig. 2). The optical
member F21 determined to be defective by the de-
fect inspection (corresponding to the second optical
member) is subjected to an excluding process. Spe-
cific procedures for the excluding process are de-
scribed below.

[0114]

(20) Step of Inspecting Optical Display Device (S17
in Fig. 2). This step is performed in the same manner
as  described above.

[0115]

(21) Whether the optical display device W12 is non-
defective is determined based on the defect infor-
mation obtained with the inspection device 30. The
optical display device W12 determined to be non-
defective is fed to the next mounting step. When it
is determined to be defective, it is subjected to a
reworking process in which a new optical member
is bonded and then inspected, and when the product
is determined to be non-defective, it is subjected to
the mounting step, but when the product is deter-
mined to be defective, it is subjected to the reworking
process again or discarded.
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[0116] In the above series of manufacturing steps, the
steps of bonding the first optical member F11 and bond-
ing the first optical member F21 may be performed in a
continuous manufacturing line, so that the optical display
device can be conveniently manufactured. In particular,
each of the above steps may be performed in an isolation
structure isolated from the factory environment, so that
the optical member can be bonded to the optical display
unit in an environment with ensured cleanliness, which
makes it possible to manufacture the optical display de-
vice with high quality.

Preferred Manufacturing System for Performing the Man-
ufacturing Method of Embodiment 1 or 2

[0117] A description is given below of an example of
the preferred manufacturing system for performing the
manufacturing method of Embodiment 2.
[0118] Fig. 5 is a diagram showing the first peeling de-
vice 17, the first bonding device 18 and the first excluding
device 19. Fig. 6 is a diagram showing the second peeling
device 27, the second bonding device 28 and the second
excluding device 29.
[0119] Fig. 7 is a diagram for illustrating the mechanism
and exclusion operation of the first excluding device 19.
The mechanism of the first excluding device 19 is not
limited to that illustrated in the drawing and may be mod-
ified in various manners within the spirit and scope of the
invention. The second excluding device 29 has the same
mechanism as the first excluding device 19 but differs in
exclusion operation as illustrated in Fig. 8.
[0120] The components of the manufacturing system
are sequentially described below. The first roll of the first
long sheet material (first laminated optical member) F1
is  mounted on a roll mount device that is geared to a
motor or the like to rotate freely or at a certain speed. A
controller 1 is provided to set the rotational speed and to
control the drive.
[0121] The first feeder 12 is a feeding mechanism to
feed the first sheet material F1 to the downstream side.
The first feeder 12 is controlled by the controller 1.
[0122] The first pre-inspection peeling device 13 is
configured to peel off the release film from the first sheet
material F1 being fed and to wind the release film onto
a take-up device. The speed of winding it onto the take-
up device is controlled by the controller 1. The peeling
mechanism to peel off the release film has a sharp-ended
knife edge and is configured so that the release film can
be peeled off by hooking the release film on the knife
edge and turning the direction of the feeding and that
after the separation of the release film, the first sheet
material F1 can be fed in the feeding direction.
[0123] The first defect inspection device 14 inspects
defects after the peeling of the release film. In the first
defect inspection device 14, image data taken by the
CCD camera is analyzed so that defects can be detected
and  that their position coordinates can be calculated.
The defect position coordinate data is used in the skip

cutting process with the first cutting device 16 as de-
scribed below.
[0124] After the first defect inspection, the first release
film bonding device 15 bonds a release film H12 to the
first optical member F11 with the first pressure-sensitive
adhesive layer F14 interposed therebetween. The re-
lease film H12 is unrolled from a roll of the release film
H12, and the release film H12 and the optical member
F11 are inserted between one or more pairs of rollers so
that they are bonded to each other under a certain pres-
sure from the pair of rollers. The rotational speed of the
pair of rollers, the pressure, and the feeding are controlled
by the controller 1.
[0125] After the release film H12 is bonded, the first
cutting device 16 cuts each of the optical member F11,
the surface protecting film F13, the first pressure-sensi-
tive adhesive layer F14, and the pressure-sensitive ad-
hesive layer F15 into a predetermined size without cutting
the release film H12. For example, the first cutting device
16 is a laser. Based on the defect position coordinates
detected by the first defect inspection, the first cutting
device 16 cuts the material into a predetermined size in
such a manner that defective portions can be separated.
Therefore, cut pieces having any defective portion are
excluded as defective in a later step by the first excluding
device 19. Alternatively, the first cutting device 16 may
ignore defective portions and continuously cut the mate-
rial into pieces of a predetermined size. In this case, the
bonding process may be designed not to bond, but to
remove the defective portion, as described below. In this
case, the controller 1 also functions to control the proc-
ess.
[0126] The first cutting device 16 further includes a
holding table placed to suck and hold the ceiling side-
surface of the first sheet material F1 and a laser placed
below the floor side-surface of the first sheet material F1.
The laser moves parallel to the width direction of the first
sheet material F1 to scan it, so that the first optical mem-
ber F11, the first pressure-sensitive adhesive layer F14,
the surface protecting film F13, and the pressure-sensi-
tive adhesive layer F15 are cut at a predetermined pitch
in the feed direction, while the uppermost release film
H12 is left uncut (hereinafter this process is referred to
as "half cutting" as needed). The feeding mechanism has
an accumulating device provided vertically movable up-
ward and downward so that continuous  feeding of the
first sheet material F1 can be prevented from being
stopped on the upstream and downstream sides when
the first sheet material F1 is sucked by the holding table.
This operation is also controlled by the controller 1.
[0127] The first bonding device 18 bonds the optical
member F11 (carrying the surface protecting film), from
which the release film H12 has been peeled off by the
first peeling device 17, to the optical display unit W with
the first pressure-sensitive adhesive layer F14 inter-
posed therebetween. Only the optical member F11 de-
termined to be non-defective by the first inspection device
14 (corresponding to the first optical member) is bonded
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to the optical display unit W. The optical member F11
determined to be non-defective and the optical display
unit W are fed to the bonding position in synchronization
with each other. As shown in Fig. 5, the optical member
F11 and the optical display unit W are fed so that their
front end portions can coincide with each other. The con-
troller 1 achieves this by controlling the first feeder 12
(including the accumulating device) and the feeding
mechanism so that they can work in synchronization with
each other.
[0128] In the bonding process as shown in Fig. 5, a
press  roller 181 and a guide roller 182 are used to press
the optical member F11 against the surface of the optical
display unit W, while they are bonded together. The pres-
sure and drive movement of the press roller 181 and the
guide roller 182 are controlled by the controller 1.
[0129] The peeling mechanism 171 of the first peeling
device 17 has a sharp-ended knife edge and is configured
so that the release film H12 can be peeled off by hooking
the release film H12 on the knife edge and turning the
direction of the feeding and that after the separation of
the release film H12, the optical member F11 (carrying
the surface protecting film) can be fed to the surface of
the optical display unit W. The peeled release film H12
is wound on a roll 172. The winding on the roll 172 is
controlled by the controller 1.
[0130] The bonding mechanism includes the press roll-
er 181 and the guide roller 182 opposed thereto. The
guide roller 182 includes a rubber roller driven by a motor
and is provided with a drive mechanism which allows the
roller to move upward and downward. The press roller
181 is placed immediately above the guide roller 182.
The press roller 181 includes a metallic roller driven by
a motor and is provided with a drive mechanism which
allows the roller to  move upward and downward. When
the optical display unit W is fed to the bonding position,
the press roller 181 moves away from the bonding posi-
tion so that the space between the rollers can be widened.
Alternatively, the guide roller 182 and the press roller 181
may each be a rubber roller or a metallic roller. As de-
scribe above, the optical display unit W is cleaned by
different cleaning devices and fed by the feeding mech-
anism. The feeding mechanism is also controlled by the
controller 1.

Excluding device Example 1

[0131] A description is given of the first excluding de-
vice 19 to remove the optical member as an object to be
excluded 200 (corresponding to the second optical mem-
ber). The operation of the first excluding device 19 is
described with reference to Fig. 7. The first excluding
device 19 is placed on a side closer to the floor than the
optical display unit W. In the exclusion operation, the roll-
er for exclusion 192 is shifted to the exclusion position
by the drive mechanism (not shown). The drive mecha-
nism to be used to drive the roller for exclusion may be
a known drive mechanism. A film for exclusion 191 (cor-

responding to the tape member) is wound around the
roller for exclusion 192. The film for exclusion 191 is un-
rolled from a rolling means of film for exclusion 191 and
taken up on a take-up roller  193 through the roller for
exclusion 192. In another mode, a pressure-sensitive ad-
hesive tape may be used in place of the film for exclusion
191.
[0132] The release film H12 is peeled off from the sec-
ond optical member (carrying the surface protecting film)
using the knife edge 171 of the first peeling device 17,
while the second optical member is fed to a position clos-
er to the floor than the position where the optical display
unit W is bonded. The object to be excluded (the surface
protecting film-carrying second optical member) 200 is
then caught between the press roller 181 and the roller
for exclusion 192, so that the object to be excluded 200
is attached to the film for exclusion 191 through the first
pressure-sensitive adhesive layer F14. The object to be
excluded 200 is excluded by taking up the film for exclu-
sion 191 on the take-up roller 193 (corresponding to the
take-up means). The front end of the knife edge 171 is
rotated from the bonding position toward the floor side
by rotation means, so that the object to be excluded 200
is fed to a position closer to the floor than the position
where the optical display unit W is bonded.
[0133]

(1) For example, when the object to be excluded 200
having any defect and determined to be defective is
fed to  the bonding position, the feeding of the optical
display unit W is stopped (the feeding mechanism
has an accumulating mechanism). The press roller
181 is then shifted downward to the position for the
exclusion of the object to be excluded 200.
(2) In synchronization with the above operation, the
knife edge 171 is rotated so that its front end is turned
from an obliquely upward direction to the floor side.
The rotation angle is determined depending on the
specifications of the first sheet material F1, the feed
speed and so on.
(3) In synchronization with the operations (1) and
(2), the roller for exclusion 192 around which the film
for exclusion 191 is wound is shifted to the position
of the press roller 181.
(4) The release film H12 is peeled off with the knife
edge 171, and at the same time, the object to be
excluded 200 is fed and caught between the press
roller 181 and the roller for exclusion 192 so that it
can be attached to the film for exclusion 191 through
the first pressure-sensitive adhesive layer F14.
(5) The object to be excluded 200 is pressed against
the roller for exclusion 192 by the press roller 181,
so that the object to be excluded 200 is attached to
the film for exclusion 191 through the first pressure-
sensitive  adhesive layer F14. The object to be ex-
cluded 200 and the film for exclusion 191 are then
taken up together on the take-up roller 193. In this
process, the speed of the film for exclusion 191 being
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moved by the take-up roller 193 is synchronized with
the speed of the object to be excluded 200 being fed.
For example, servomotors may be used to drive and
rotate the take-up roller 193 and the object to be
excluded 200 feed roller (not shown), and the ser-
vomotors may be synchronously controlled by the
controller 1 so that they can simultaneously rotate
at the same speed.
(6) After the object to be excluded 200 is excluded,
the press roller 181, the roller for exclusion 192 and
the knife edge 171 are each returned to the original
position. The operations described above are con-
trolled by the controller 1.

[0134] Next, the operation of the second excluding de-
vice 29 which is not covered by the claims is described
with reference to Fig. 8.

(1) For example, when the optical member F21 (cor-
responding to the second optical member) of the ob-
ject to be excluded 200 having any defect and de-
termined to be defective is fed to the bonding posi-
tion, the feeding of the optical display unit W1 is
stopped, and the feeding of the long release film F23
is also temporarily stopped in  such a state that a
front portion of the second optical member F21 is
fed from the peeling device 271 (it should be noted
that the feeding mechanism has an accumulating
mechanism). The guide roller 282 is then vertically
shifted downward.
(2) The roller for exclusion 292 around which the film
for exclusion 292 is wound is then shifted by the drive
mechanism to the bonding position, which is the reg-
ular position of the guide roller 282 (the shifting proc-
ess).
(3) The press roller 281 is vertically shifted down-
ward.
(4) The object to be excluded 200 is pressed against
the roller for exclusion 292 by the press roller 281,
so that a front portion of the object to be excluded
200 is attached to the non-adhesive surface of the
film for exclusion 292 through the second pressure-
sensitive adhesive layer F24 (the attaching process).
The feeding of the long release film F22 is then start-
ed again, and the take-up on the take-up roller 293
is started, so that the object to be excluded 200 and
the film for exclusion 292 are taken up together on
the take-up roller 293 (the taking up process). In this
process, the speed of the film for exclusion 292 being
moved by the take-up roller 293 is synchronized with
the speed of the object to be excluded  200 being
fed. For example, servomotors may be used to drive
and rotate the take-up roller 293 and the object to
be excluded 200 feed roller (not shown), and the
servomotors may be synchronously controlled by the
controller 1 so that they can simultaneously rotate
at the same speed. In this process, the film for ex-
clusion 292 to which the second optical member F21

is attached is taken up to such a position that the
second optical member does not overlap with the
whole of the next second optical member, and then
the take-up is stopped.
(5) After the exclusion, the press roller 281 is elevat-
ed, and the roller for exclusion 292 and the guide
roller 282 are each returned to the original position.
The operations described above are controlled by
the controller 1.

[0135] The optical display unit W1 to which the first
optical member F11 has been bonded is transported to
the downstream side, and the optical member F21 of the
second sheet material (second laminated optical mem-
ber) F2 is bonded thereto. Hereinafter, the same or sim-
ilar components will be described only briefly.
[0136] When the polarizer of the optical member F21
is bonded in 90° relation (crossed Nicols relation) with
the  polarizer of the optical member F11, the optical dis-
play unit W1 is turned by 90° by the feed direction-switch-
ing mechanism of the feeding mechanism, and then the
optical member F21 is bonded thereto. The method de-
scribed below for bonding the optical member F21 in-
cludes performing each step, while keeping the second
sheet material F2 turned upside down (with the release
film facing upward), and bonding the optical member F21
to the lower side of the optical display unit W1.
[0137] The second roll of the second long sheet mate-
rial F2 is mounted on a roll mount device that is geared
to a motor or the like to rotate freely or at a certain speed.
The controller 1 determines the rotational speed and con-
trols the drive.
[0138] The second feeder 22 is a feeding mechanism
to feed the second sheet material F2 to the downstream
side. The second feeder 22 is controlled by the controller
1.
[0139] The second pre-inspection peeling device 23 is
configured to peel off the release film from the second
sheet material F2 being fed and to wind the release film
onto a take-up device. The speed of winding it onto the
take-up device is controlled by the controller 1. The  peel-
ing mechanism has a sharp-ended knife edge and is con-
figured so that the release film can be peeled off by hook-
ing the release film on the knife edge and turning the
direction of the feeding and that after the separation of
the release film, the second sheet material F2 can be fed
in the feeding direction.
[0140] The second defect inspection device 24 in-
spects defects after the release film is peeled off. In the
second defect inspection device 24, image data taken
by the CCD camera is analyzed so that defects can be
detected and that their position coordinates can be cal-
culated. The defect position coordinate data is used in
the skip cutting process with the second cutting device
26 as described below.
[0141] After the second defect inspection, the second
release film bonding device 25 bonds a release film H22
to the optical member F21 with the second pressure-
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sensitive adhesive layer F24 interposed therebetween.
The release film H22 is unrolled from a roll of the release
film H22, and the release film H22 and the optical member
F21 are inserted between one or more pairs of rollers so
that they are bonded to each other under a certain pres-
sure from the pair of rollers. The rotational speed of the
pair of  rollers, the pressure, and the feeding are control-
led by the controller 1.
[0142] After the release film H22 is bonded, the second
cutting device 26 cuts each of the optical member F21,
the surface protecting film F23, the second pressure-sen-
sitive adhesive layer F24, and the pressure-sensitive ad-
hesive layer F25 into a predetermined size, while leaving
the release film H22 uncut (without cutting the release
film H22). For example, the second cutting device 26 is
a laser. Based on the defect position coordinates detect-
ed by the second defect inspection, the second cutting
device 26 cuts the material into a predetermined size in
such a manner that defective portions can be separated.
Thus, cut pieces having any defective portion are exclud-
ed as defective in a later step by the second excluding
device 29. Alternatively, the second cutting device 26
may ignore defective portions and continuously cut the
material into pieces of a predetermined size. In this case,
the bonding process may be designed not to bond, but
to remove the defective portion, as described below. In
this case, the controller 1 also functions to control the
process.
[0143] The second cutting device 26 further includes
a holding table placed to suck and hold the floor side-
surface  of the second sheet material F2 and a laser
placed above the ceiling side-surface of the second sheet
material F2. The laser moves parallel to the width direc-
tion of the second sheet material F2 to scan it, so that
the optical member F21, the second pressure-sensitive
adhesive layer F24, the surface protecting film F23, and
the pressure-sensitive adhesive layer F25 are cut at a
predetermined pitch in the feed direction, while the low-
ermost release film H22 is left uncut. The feeding mech-
anism has an accumulating device provided vertically
movable upward and downward so that continuous feed-
ing of the second sheet material F2 can be prevented
from being stopped on the upstream and downstream
sides when the second sheet material F2 is sucked by
the holding table. This operation is also controlled by the
controller 1.
[0144] The second bonding device 28 bonds the opti-
cal member F21 (carrying the surface protecting film),
from which the release film H22 has been peeled off by
the second peeling device 27, to the optical display unit
W1 with the second pressure-sensitive adhesive layer
F24 interposed therebetween. In the bonding process as
shown in Fig. 6, a press roller 281 and a guide roller 282
are used to press the optical member F21 against the
surface of the optical display unit W1, while they are
bonded together. The  pressure and drive movement of
the press roller 281 and the guide roller 282 are controlled
by the controller 1. Only the optical member F21 deter-

mined to be non-defective by the second inspection de-
vice 24 (corresponding to the first optical member) is
bonded to the optical display unit W1. The optical mem-
ber F21 determined to be non-defective and the optical
display unit W1 are fed to the bonding position in syn-
chronization with each other. As shown in Fig. 6, the op-
tical member F21 and the optical display unit W1 are fed
so that their front end portions can coincide with each
other. The controller 1 achieves this by controlling the
second feeder 22 (including the accumulating device)
and the feeding mechanism so that they can work in syn-
chronization with each other.
[0145] The peeling mechanism 271 of the second peel-
ing device 27 has a sharp-ended knife edge and is con-
figured so that the release film H22 can be peeled off by
hooking the release film H22 on the knife edge and turn-
ing the direction of the feeding and that after the sepa-
ration of the release film H22, the first optical member
F21 can be fed to the surface of the optical display unit
W1. The peeled release film H22 is wound on a roll 272.
The winding on the roll 272 is controlled by the controller
1.
[0146]   The bonding mechanism includes the press
roller 281 and the guide roller 282 opposed thereto. The
guide roller 282 includes a rubber roller driven by a motor
and is provided movable upward and downward. Imme-
diately above the guide roller 282, the press roller 281
including a metallic roller driven by a motor is provided
movable upward and downward. When the optical dis-
play unit W1 is fed to the bonding position, the press roller
281 is shifted to a lower position so that the space be-
tween the rollers is widened. Alternatively, the guide roller
282 and the press roller 281 may each be a rubber roller
or a metallic roller.
[0147] The optical display device W12 obtained by
bonding the optical members F11 and F21 to the optical
display unit W is transported to an inspection device 30.
The inspection device 30 inspects both sides of the op-
tical display device W12 transported thereto.
The light source of the inspection device 30 vertically
illuminates the lower surface of the optical display device
W12, and the transmitted light is captured as image data
by the CCD camera of the inspection device 30. The light
source may also illuminate the surface of the optical dis-
play device W12 at a predetermined angle, and the re-
flected light may be captured as image data by the CCD
camera. The image data is subjected to image analysis
to determine whether the product is defective.
[0148] For example, the timing of the operation of each
device is calculated by a detection method using sensors
placed at specific locations or by a method of detecting
the rotating part of the feeder or the feeding mechanism
with a rotary encoder or the like. The controller 1 may be
implemented in cooperation with software programs and
hardware resources such as CPU and memories. In this
case, program software, procedures, various settings,
and so on have been previously stored in memories. Pri-
vate circuits, firmware, or the like may also be used for

33 34 



EP 2 246 835 B1

19

5

10

15

20

25

30

35

40

45

50

55

the implementation. The controller 1 collectively controls
the individual devices. However, this is non-limiting, and
alternatively, a control unit may be provided per each
device, and the system may be configured so that each
control unit may control the operation of each device ac-
cording to the command from the controller 1.
[0149] The manufacturing system described above is
configured so that the optical member F11 (carrying the
surface protecting film) is bonded to the lower surface of
the optical display unit W, while the optical member F21
(carrying the surface protecting film) is bonded to the
upper surface of the optical display unit W1. The first and
second excluding devices 19 and 29 are placed below
the route through which the optical display units W and
W1 are transported. This allows easy recovery of the
object to be excluded. Specifically, if the excluding device
is placed above the ceiling side-surface of the optical
display unit, the excluded member cannot easily be re-
covered, and some foreign matter intruding during the
recovery may undesirably drop onto the optical display
unit.

Other Embodiments of the Manufacturing System

[0150] In the manufacturing system described above,
the optical display unit is horizontally laid, and the optical
member is first bonded to its floor side-surface. However,
this manufacturing system is non-limiting, and alterna-
tively, the optical member may be first bonded to the ceil-
ing side-surface of the optical display unit.
[0151] Examples of polarizers used to form the optical
members and examples of films used on one or both
sides of the polarizer generally include the materials de-
scribed below, although some of them have been de-
scribed above.

Polarizer

[0152] The processes of dyeing, crosslinking and
stretching  a polyvinyl alcohol film are not necessarily
independently performed and may be performed at the
same time or in any order. The polyvinyl alcohol film may
be subjected to a swelling process before use. The proc-
ess may generally include the steps of immersing the
polyvinyl alcohol film in a solution containing iodine or a
dichroic dye so that the film is dyed with the iodine or the
dichroic dye being adsorbed thereto, then washing the
film, uniaxially stretching the film to 3 to 7 times in a so-
lution containing boric acid, borax or the like, and then
drying the film. It is particularly preferred that the step of
stretching the film in a solution containing iodine or a
dichroic dye should be followed by the steps of further
stretching the film in a solution containing boric acid, bo-
rax or the like (two-stage stretching) and then drying the
film, so that the iodine can be highly oriented to provide
good polarizing properties.
[0153] As a non-limiting example, the polarizer and a
polarizer-protecting transparent film serving as a protec-

tive layer may be bonded to each other with a bonding
adhesive such as a bonding adhesive including a vinyl
alcohol polymer or a bonding adhesive including a vinyl
alcohol polymer and a water-soluble crosslinking agent
therefor such as boric acid, borax, glutaraldehyde, mela-
mine, or oxalic acid. The bonding adhesive layer may be
formed by applying and drying an aqueous solution layer.
In the process of preparing the aqueous solution, if nec-
essary, any other additive or a catalyst such as an acid
may also be added.

Polarizer Protecting Layer (Polarizer Protecting Film)

[0154] Any appropriate transparent film may be used
as the polarizer protecting film to be placed one or both
sides of the polarizer. For example, thermoplastic reins
with a high level of transparency, mechanical strength,
thermal stability, water-blocking performance, isotropy,
or the like may be used. Examples of such thermoplastic
resins include cellulose resins such as triacetylcellulose,
polyester resins, polyethersulfone resins, polysulfone
resins, polycarbonate resins, polyamide resins, polyim-
ide resins, polyolefin resins, (meth)acrylic resins, cyclic
polyolefin resins (norbornene resins), polyarylate resins,
polystyrene resins, polyvinyl alcohol resins, and any
blend thereof. While a transparent protective film may be
bonded to one side of the polarizer with an adhesive lay-
er, a thermosetting resin or an ultraviolet-curable resin
such as a (meth)acrylic, urethane, acrylic urethane,
epoxy, or silicone resin may be used to form a transparent
protective  film on the other side of the polarizer. The
transparent protective film may contain any one or more
appropriate additives. Examples of such an additive in-
clude an ultraviolet absorbing agent, an antioxidant, a
lubricant, a plasticizer, a release agent, an anti-discolor-
ation agent, a flame retardant, a nucleating agent, an
antistatic agent, a pigment, and a colorant.
[0155] The transparent protective film may be subject-
ed to a surface modification treatment for improving the
tackiness to the polarizer, before it is coated with an ad-
hesive. Examples of such a treatment include a corona
treatment, a plasma treatment, a flame treatment, an
ozone treatment, a primer treatment, a glow treatment,
a saponification treatment, and a coupling agent treat-
ment. If necessary, an antistatic layer may also be
formed.
[0156] For practical use, the optical member according
to the invention may typically be an optical film having a
multilayered structure in which various optical layers are
laminated. Examples of such optical layers include, but
are not limited to, layers formed by performing a hard
coating treatment, an antireflection treatment, or a sur-
face treatment for anti-sticking, diffusion or antiglare pur-
pose on the transparent protective film surface to which
no polarizer will be bonded (the surface on which the
adhesive coating layer is not provided), and oriented liq-
uid crystal layers for viewing angle compensation or other
purposes. An optical film(s) for use in forming a liquid
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crystal display or the like, such as a reflector, a transflec-
tor, or a retardation plate (including a wavelength plate
(X plate) such as a half or quarter wavelength plate) may
also be used in the form of a layer or a laminate of two
or more layers.

Retardation Plate

[0157] An example of the optical film to be placed on
the polarizer includes a retardation plate. Examples of
the retardation plate include birefringent films produced
by uniaxially or biaxially stretching polymer materials, ori-
ented liquid crystal polymer films, and oriented liquid
crystal polymer layers supported on films. The stretching
process may be typically performed by roll stretching,
long-gap stretching, tenter stretching, or tubular stretch-
ing. Uniaxial stretching is generally performed to a stretch
ratio of about 1.1 to about 3. The thickness of the retar-
dation plate is generally, but not limited to, from 10 to 200
mm, preferably from 20 to 100 mm.
[0158] Examples of the polymer materials include pol-
yvinyl  alcohol, polyvinyl butyral, poly(methyl vinyl ether),
poly(hydroxyethyl acrylate), hydroxyethyl cellulose, hy-
droxypropyl cellulose, methylcellulose, polycarbonate,
polyarylate, polysulfone, polyethylene terephthalate, pol-
yethylene naphthalate, polyethersulfone, polyphenylene
sulfide, polyphenylene oxide, polyallylsulfone, polyvinyl
alcohol, polyamide, polyimide, polyolefin, polyvinyl chlo-
ride, cellulose polymers, and various types of binary or
ternary copolymers thereof, graft copolymers thereof,
and any blend thereof. Any of these polymer materials
may be formed into an oriented product (a stretched film)
by stretching or the like.
[0159] The retardation plate may have any appropriate
retardation depending on the intended use such as com-
pensation for coloration, viewing angle, or the like asso-
ciated with the birefringence of various wave plates or
liquid crystal layers. Two or more types of retardation
plates may also be laminated to provide controlled optical
properties such as controlled retardation.

Pressure-Sensitive Adhesive

[0160] In an embodiment of the invention, the polariz-
ing plate or the optical member is provided with an ad-
hesive layer for bonding it to another component such
as a liquid  crystal cell. The adhesive layer may be formed
of any appropriate adhesive such as an acrylic adhesive
according to conventional techniques. The adhesive lay-
er preferably has low moisture absorption coefficient and
high heat resistance, in order to prevent moisture absorp-
tion-induced foaming or peeling, to prevent optical prop-
erty degradation due to a thermal expansion difference
or the like, to prevent warping of a liquid crystal cell, and
to form an image display with high quality and high du-
rability. The adhesive layer may also contain fine parti-
cles so as to have light diffusing properties. The adhesive
layer may be provided as needed on a necessary surface.

Concerning a polarizing plate comprising a polarizer and
a polarizer protecting film layer, for example, an adhesive
layer may be provided as needed on one or both sides
of the polarizer protecting layer.

Release Film

[0161] The surface of the pressure-sensitive adhesive
layer to be exposed is temporarily covered with a release
film (also called separator) for anti-fouling or the like until
use. This can prevent contact with the adhesive layer
during usual handling. A conventional appropriate sep-
arator may be used, such as an appropriate thin leave
including a plastic film, a rubber sheet, a paper sheet, a
cloth, a nonwoven fabric, a net, a foam sheet, a metal
leaf, or a laminate thereof, which is optionally coated with
any appropriate release agent such as a silicone, long-
chain alkyl or fluoride release agent, or molybdenum
sulfide.

Surface Protecting Film

[0162] A surface protecting film may be provided on
the opposite side of the optical member from the side
where the separator is provided. The main purpose there-
of is anti-scratch, anti-fouling, or the like. Examples of
the surface protecting film include an appropriate thin
leave such as a plastic film, a rubber sheet, a paper sheet,
a cloth, a nonwoven fabric, a net, a foam sheet, a metal
leaf, or a laminate thereof, which is optionally coated with
any appropriate release agent such as a silicone, long-
chain alkyl or fluoride release agent, or molybdenum
sulfide.

Liquid Crystal Display Device

[0163] The optical member of the invention is prefera-
bly used to form any of various devices such as liquid
crystal displays. Liquid crystal displays may be formed
according to conventional techniques. Specifically, a liq-
uid crystal display may be typically formed by assembling
a liquid crystal cell and optical films, and optional com-
ponents such as a lighting system and by incorporating
a driving  circuit according to conventional techniques,
except that the optical film is used according to the in-
vention. Any type of liquid crystal cell such as TN type,
STN type or n type may be used.

Claims

1. An optical display device manufacturing system
comprising an excluding device (19) for excluding a
second optical member (200) as an object to be ex-
cluded from a long release film (H12) that carries a
first and the second optical member and a peeling
device (17) for peeling off the long release film from
the second optical member by winding the long re-
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lease film, wherein the first optical member is bonded
to a surface of an optical display unit (W) and wherein
the second optical member is placed on the long
release film with a pressure-sensitive adhesive layer
interposed therebetween;
wherein the excluding device and the peeling device
are on a same side of the optical display unit;
wherein the peeling device peels off the long release
film also from the first optical member by winding the
long release film, when the first optical member is
bonded to the optical display unit;
the excluding device including:

a tape member (191);
a tape member rolling means on which the tape
member is rolled;
a roller (192) for exclusion around which the tape
member unrolled from the tape member rolling
means is wound;
a drive mechanism for shifting the roller for
exclusion ; and
a take-up means (193) for taking up the tape
member wound around the roller for exclusion,
the excluding device being configured so that
when the roller for exclusion is shifted, the sec-
ond optical member, from which the release film
is peeled off by winding the long release film on
the peeling device, is attached to the tape mem-
ber through the pressure-sensitive adhesive lay-
er and taken up.

2. The optical display device manufacturing system ac-
cording to claim 1, further comprising a cutting device
that cuts a long optical member in a long laminated
optical member including at least the long release
film and the long optical member placed thereon,
while leaving the long release film uncut, wherein
the first and second optical members are obtained
by cutting the long optical member with the cutting
device.

3. The optical display device manufacturing system ac-
cording to claim 1, wherein the tape member take-
up speed of the take-up means is synchronized with
the speed of feeding the second optical member from
the peeling device.

4. The optical display device manufacturing system ac-
cording to claim 1, wherein the process of excluding
the second optical member from the long release
film includes:

temporarily stopping the feeding of the long re-
lease film, when at least the front portion of the
second optical member is fed from the peeling
device;
attaching at least the front portion of the second
optical member to the tape member, while the

take-up of the tape member by the take-up
means is stopped; and
starting the feeding of the long release film at
the same time as starting the take-up of the tape
member by the take-up means.

5. The optical display device manufacturing system ac-
cording to claim 1, wherein in the process of taking
up the tape member to which the nth piece (wherein
n is a natural number) of the second optical member
is attached, the take-up means stops the take-up,
after it takes up the tape member to such a position
that the nth piece of the second optical member and
the (n+1)th piece of the second optical member do
not overlap, at least partially.

6. The optical display device manufacturing system ac-
cording to claim 1, wherein the excluding device (10)
attaches the second optical member (200) to the
tape member at a position below the optical display
unit (W1, W).

7. The optical display device manufacturing system ac-
cording to claim 1, further comprising a pair of bond-
ing rollers (181,182) for Donding the first optical
member to the optical display unit, wherein
the second optical member is caught between one
of the bonding rollers and the roller for exclusion so
that the second optical member is attached to the
tape member.

8. A method for manufacturing an optical display de-
vice, comprising the steps of:

bonding a first optical member to a -surface of
an optical display unit (W), excluding, by an ex-
cluding device (19), a second optical member
(200) as an object to be excluded from a long
release film (H12) that carries the first and sec-
ond optical members,
peeling off the long release film from the second
optical member by winding the long release film
on a peeling device (17); wherein the second
optical member is placed on the long release
film with a pressure-sensitive adhesive layer in-
terposed therebetween;
wherein the excluding device and the peeling
device are on a same side of the optical display
unit; and
the excluding step including:

a process of shifting a roller for exclusion
(192) around which a tape member (191)
unrolled from a tape member rolling means
is wound;
a process of attaching the second optical
member, from which release film is peeled
off by winding the long release film on the
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peeling device, to the tape member through
the pressure-sensitive adhesive layer; and
a process of taking up the second optical
member-carrying tape member by a take-
up means (193),
wherein the bonding step further comprises
a process of peeling off the long release film
from the first optical member by winding the
long release film on the peeling device.

9. The method according to claim 10, further compris-
ing, before the excluding step, the step of cutting a
long optical member in a long laminated optical
member including at least the long release film and
the long optical member placed thereon, while leav-
ing the long release film uncut, wherein
the first and second optical members are obtained
by cutting the long optical member without cutting
the long release film in the cutting step.

10. The method according to claim 8, herein the speed
of taking up the tape member in the taking-up proc-
ess is synchronized with the speed of feeding the
second optical member from the peeling device in
the peeling process.

11. The method according to claim 8, wherein the step
of removing the second optical member from the long
release film comprises:

temporarily stopping the feeding of the long re-
lease film, when at least the front portion of the
second optical member is fed from the peeling
device in the peeling process;
attaching at least the front portion of the second
optical member to the tape member, while the
take-up of the tape member is stopped in the
taking-up process; and
starting the feeding of the long release film at
the same time as starting the take-up of the tape
member in the taking-up process.

12. The method according to claim 8, wherein in the
process of taking up the tape member to which the
nth piece (wherein n is a natural number) of the sec-
ond optical member is attached, the take-up is
stopped, after the tape member is taken up to such
a position that the nth piece of the second optical
member and the (n+1)th piece of the second optical
member do not overlap, at least partially.

13. The method according to claim 8, wherein in the at-
taching process, the second optical member (200)
is attached to the tape member at a position below
the optical display unit (W1,W).

14. The method according to claim 9, wherein
in the bonding step, the optical display unit and the

first optical member are caught between a pair of
bonding rollers (181,182) so that the first optical
member is bonded to the optical display unit, and
in the attaching process, the second optical member
is caught between one of the bonding rollers and the
roller for exclusion so that the second optical mem-
ber is attached to the tape member.

Patentansprüche

1. System zum Herstellen einer optischen Anzeigevor-
richtung, umfassend eine Entfernungsvorrichtung
(19) zum Entfernen eines zweiten optischen Ele-
mentes (200) als ein Objekt, das aus einer langen
Ablösefolie (H12) entfernt werden soll, die ein erstes
und das zweite optische Element trägt, und eine Ab-
ziehvorrichtung (17) zum Abziehen der langen Ab-
lösefolie von dem zweiten optischen Element durch
Aufwickeln der langen Ablösefolie, wobei das erste
optische Element an eine Oberfläche einer opti-
schen Anzeigeeinheit (W) gebondet wird und das
zweite optische Element auf der langen Ablösefolie
mit einer dazwischen befindlichen druckempfindli-
chen Haftschicht angeordnet wird;
wobei sich die Entfernungsvorrichtung und die Ab-
ziehvorrichtung auf derselben Seite der optischen
Anzeigeeinheit befinden;
wobei die Abziehvorrichtung die lange Ablösefolie
auch von dem ersten optischen Element durch Auf-
wickeln der langen Ablösefolie abzieht, wenn das
erste optische Element an die optische Anzeigeein-
heit gebondet wird;
wobei die Entfernungsvorrichtung umfasst:

ein Bandelement (191);
eine Bandelement-Aufrolleinrichtung, auf die
das Bandelement gerollt wird;
eine Rolle (192) zum Entfernen, um die das
Bandelement, das von der Bandelement-Aufrol-
leinrichtung abgerollt wird, gewickelt wird;
einen Antriebsmechanismus zum Verschieben
der Rolle zum Entfernen; und
eine Aufnahmeeinrichtung (193) zum Aufneh-
men des Bandelementes, das um die Rolle zum
Entfernen gewickelt ist,
wobei die Entfernungsvorrichtung derart einge-
richtet ist, dass, wenn die Rolle zum Entfernen
verschoben wird, das zweite optische Element,
von dem die Ablösefolie durch Aufwickeln der
langen Ablösefolie auf die Abziehvorrichtung
abgezogen wird, an dem Bandelement durch
die druckempfindliche Haftschicht angebracht
und aufgenommen wird.

2. System zum Herstellen einer optischen Anzeigevor-
richtung nach Anspruch 1, weiterhin umfassend eine
Schneidvorrichtung, die ein langes optisches Ele-
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ment in einem langen laminierten optischen Element
schneidet, das wenigstens die lange Ablösefolie und
das darauf angeordnete lange optische Element um-
fasst, wobei die lange Ablösefolie ungeschnitten
bleibt, wobei
man das erste und das zweite optische Element
durch Schneiden des langen optischen Elementes
mit der Schneidvorrichtung erhält.

3. System zum Herstellen einer optischen Anzeigevor-
richtung nach Anspruch 1, bei dem die Bandele-
ment-Aufnahmegeschwindigkeit der Bandaufnah-
meeinrichtung mit der Zuführgeschwindigkeit des
optischen Elementes von der Abziehvorrichtung
synchronisiert ist.

4. System zum Herstellen einer optischen Anzeigevor-
richtung nach Anspruch 1, bei der der Vorgang zum
Entfernen des zweiten optischen Elementes von der
langen Ablösefolie umfasst:

vorübergehendes Stoppen des Zuführens der
langen Ablösefolie, wenn wenigstens der vor-
dere Abschnitt des zweiten optischen Elemen-
tes von der Abziehvorrichtung zugeführt wird;
Anbringen wenigstens des vorderen Abschnit-
tes des zweiten optischen Elementes an dem
Bandelement, während die Aufnahme des
Bandelementes durch die Aufnahmeeinrichtung
gestoppt ist; und
Starten des Zuführens der langen Ablösefolie
zur selben Zeit wie das Starten der Aufnahme
des Bandelementes durch die Aufnahmeein-
richtung.

5. System zum Herstellen einer optischen Anzeigevor-
richtung nach Anspruch 1, bei dem bei dem Vorgang
des Aufnehmens des Bandelementes, an dem das
n-te Stück (wobei n eine natürliche Zahl ist) des zwei-
ten optischen Elementes angebracht ist, die Aufnah-
meeinrichtung die Aufnahme stoppt, nachdem sie
das Bandelement in eine derartige Stellung aufge-
nommen hat, dass das n-te Stück des zweiten opti-
schen Elementes und das (n+1)-te Stück des zwei-
ten optischen Elementes wenigstens teilweise nicht
überlappen.

6. System zum Herstellen einer optischen Anzeigevor-
richtung nach Anspruch 1, bei dem die Entfernungs-
vorrichtung (19) das zweite optische Element (200)
an dem Bandelement in einer Position unter der op-
tischen Anzeigeeinheit (W1, W) anbringt.

7. System zum Herstellen einer optischen Anzeigevor-
richtung nach Anspruch 1, weiterhin umfassend zwei
Bonding-Rollen (181, 182) zum Bonden des ersten
optischen Elementes an die optische Anzeigeein-
heit, wobei

das zweite optische Element zwischen einer der
Bonding-Rollen und der Rolle zum Entfernen gegrif-
fen wird, so dass das zweite optische Element an
dem Bandelement angebracht wird.

8. Verfahren zum Herstellen einer optischen Anzeige-
vorrichtung, umfassend folgende Schritte:

Bonden eines ersten optischen Elementes an
eine Oberfläche einer optischen Anzeigeeinheit
(W),
Entfernen eines zweiten optischen Elementes
(200) als ein Objekt, das von einer langen Ab-
lösefolie (H12) entfernt werden soll, die das er-
ste und das zweite optische Element trägt, mit
einer Entfernungsvorrichtung (19),
Abziehen der langen Ablösefolie von dem zwei-
ten optischen Element durch Wickeln der langen
Ablösefolie auf eine Abziehvorrichtung (17); wo-
bei das zweite optische Element auf der langen
Ablösefolie mit einer dazwischen befindlichen
druckempfindlichen Haftschicht angeordnet
wird;
wobei sich die Entfernungsvorrichtung und die
Abziehvorrichtung auf derselben Seite der opti-
schen Anzeigeeinheit befinden; und
der Entfernungsschritt umfasst:

einen Vorgang des Verschiebens einer Rol-
le (192) zum Entfernen (192), um die ein
Bandelement (191) gewickelt wird, das von
einer Bandelement-Abrolleinrichtung abge-
rollt wird;
einen Vorgang des Anbringens des zweiten
optischen Elementes, von dem die Ablöse-
folie durch Wickeln der langen Ablösefolie
auf die Abziehvorrichtung abgezogen wird,
auf dem Bandelement durch die druckemp-
findliche Haftschicht; und
einen Vorgang des Aufnehmens des Band-
elementes, das das zweite optische Ele-
ment trägt, durch eine Aufnahmeeinrich-
tung (193),
wobei der Bonding-Schritt weiterhin einen
Vorgang des Abziehens der langen Ablöse-
folie von dem ersten optischen Element
durch Aufwickeln der langen Ablösefolie auf
die Abziehvorrichtung umfasst.

9. Verfahren nach Anspruch 10, weiterhin umfassend:
vor dem Entfernungsschritt den Schritt des Schnei-
dens eines langen optischen Elementes in ein lan-
ges laminiertes optisches Element, das wenigstens
die lange Ablösefolie und das darauf angeordnete
lange optische Element umfasst, wobei die lange Ab-
lösefolie ungeschnitten bleibt, wobei
man das erste und das zweite optische Element da-
durch erhält, dass das lange optische Element ge-
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schnitten wird, ohne dass die lange Ablösefolie bei
dem Schneidschritt geschnitten wird.

10. Verfahren nach Anspruch 8, bei dem die Geschwin-
digkeit des Aufnehmens des Bandelementes bei
dem Aufnahmevorgang mit der Geschwindigkeit des
Zuführens des zweiten optischen Elementes von der
Abziehvorrichtung bei dem Abziehvorgang synchro-
nisiert ist.

11. Verfahren nach Anspruch 8, bei dem der Schritt des
Entfernens des zweiten optischen Elementes von
der langen Ablösefolie umfasst:

vorübergehendes Stoppen des Zuführens der
langen Ablösefolie, wenn wenigstens der vor-
dere Abschnitt des zweiten optischen Elemen-
tes von der Abziehvorrichtung bei dem Abzieh-
vorgang zugeführt wird;
Anbringen wenigstens des vorderen Abschnit-
tes des zweiten optischen Elementes an dem
Bandelement, wobei die Aufnahme des Band-
elementes bei dem Aufnahmevorgang gestoppt
wird; und
Starten des Zuführens der langen Ablösefolie
zum gleichen Zeitpunkt wie das Starten der Auf-
nahme des Bandelementes bei dem Aufnahme-
vorgang.

12. Verfahren nach Anspruch 8, bei dem bei dem Vor-
gang des Aufnehmens des Bandelementes, an dem
das n-te Stück (wobei n eine natürliche Zahl ist) des
zweiten optischen Elementes angebracht ist, die
Aufnahme gestoppt wird, nachdem das Bandele-
ment in eine derartige Position aufgenommen wur-
de, dass das n-te Stück des zweiten optischen Ele-
mentes und das (n+1)-te Stück des zweiten opti-
schen Elementes wenigstens teilweise nicht über-
lappen.

13. Verfahren nach Anspruch 8, bei dem bei dem An-
bringungsvorgang das zweite optische Element
(200) an dem Bandelement in einer Position unter
der optischen Anzeigeeinheit (W1, W) angebracht
wird.

14. Verfahren nach Anspruch 9, bei dem
bei dem Bonding-Schritt die optische Anzeigeeinheit
und das erste optische Element zwischen zwei Bon-
ding-Rollen (181, 182) derart gegriffen werden, dass
das erste optische Element an die optische Anzei-
geeinheit gebondet wird, und
bei dem Anbringungsvorgang das zweite optische
Element zwischen einer der Bonding-Rollen und der
Rolle zum Entfernen derart gegriffen wird, dass das
zweite optische Element an dem Bandelement an-
gebracht wird.

Revendications

1. Système de fabrication d’un dispositif d’affichage op-
tique, comprenant un dispositif d’exclusion (19) pour
exclure un deuxième élément optique (200) sous for-
me d’un objet à exclure d’un film de séparation long
(H12) qui porte un premier élément optique et le
deuxième élément optique ainsi qu’un dispositif de
pelage (17) pour peler le film de séparation long du
deuxième élément optique en enroulant le film de
séparation long, dans lequel le premier élément op-
tique est collé à une surface d’une unité d’affichage
optique (W) et dans lequel le deuxième élément op-
tique est placé sur le film de séparation long avec
une couche adhésive sensible à la pression
interposée ;
dans lequel le dispositif d’exclusion et le dispositif
de pelage se trouvent du même côté de l’unité d’af-
fichage optique ;
dans lequel le dispositif de pelage pèle également
le film de séparation long du premier élément optique
en enroulant le film de séparation long, lorsque le
premier élément optique est collé à l’unité d’afficha-
ge optique ;
le dispositif d’exclusion comprenant : en élément de
bande (191) ;

un moyen d’enroulement d’élément de bande
sur lequel l’élément de bande est enroulé ;
un rouleau (192) d’exclusion autour duquel l’élé-
ment de bande déroulé du moyen d’enroule-
ment d’élément de bande est enroulé ;
un mécanisme d’entraînement pour déplacer le
rouleau d’exclusion ; et
un moyen de reprise (193) pour reprendre l’élé-
ment de bande enroulé autour du rouleau d’ex-
clusion,

le dispositif d’exclusion étant configuré de telle sorte
que quand le rouleau d’exclusion est déplacé, le
deuxième élément optique, dont le film de séparation
est pelé en enroulant le film de séparation long sur
le dispositif de pelage, est fixé à l’élément de bande
via une couche adhésive sensible à la pression et
repris.

2. Système de fabrication d’un dispositif d’affichage op-
tique selon la revendication 1, comprenant en outre
un dispositif de coupe qui coupe un élément optique
long dans un élément optique laminé long compre-
nant au moins le film de séparation long et l’élément
optique long placé sur celui-ci, tout en laissant le film
de séparation long non coupé, dans lequel
les premier et deuxième éléments optiques sont ob-
tenus en coupant l’élément optique long avec le dis-
positif de coupe.

3. Système de fabrication d’un dispositif d’affichage op-
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tique selon la revendication 1, dans lequel la vitesse
de reprise de l’élément de bande du moyen de re-
prise est synchronisée avec la vitesse d’alimentation
du deuxième élément optique à partir du dispositif
de pelage.

4. Système de fabrication d’un dispositif d’affichage op-
tique selon la revendication 1, dans lequel le proces-
sus d’exclusion du deuxième élément optique à par-
tir du film de séparation long comprend :

l’arrêt temporaire de l’alimentation du film de sé-
paration long lorsque au moins la partie frontale
du deuxième élément optique est alimentée à
partir du dispositif de pelage ;
la fixation d’au moins la partie frontale du deuxiè-
me élément optique à l’élément de bande alors
que la reprise de l’élément de bande à l’aide du
moyen de reprise est arrêtée ; et
le démarrage de l’alimentation du film de sépa-
ration long en même temps que le démarrage
de la reprise de l’élément de bande par le moyen
de reprise.

5. Système de fabrication d’un dispositif d’affichage op-
tique selon la revendication 1, dans lequel, lors du
processus de reprise de l’élément de bande auquel
la nième pièce (où n est un nombre naturel) du deuxiè-
me élément optique est fixée, le moyen de reprise
arrête la reprise après avoir repris l’élément de ban-
de jusqu’à une position telle que la nième pièce du
deuxième élément optique et la (n+1)ième pièce du
deuxième élément optique ne se chevauchent pas,
au moins partiellement.

6. Système de fabrication d’un dispositif d’affichage op-
tique selon la revendication 1, dans lequel le dispo-
sitif d’exclusion (19) fixe le deuxième élément opti-
que (200) à l’élément de bande à une position située
sous l’unité d’affichage optique (W1, W).

7. Système de fabrication d’un dispositif d’affichage op-
tique selon la revendication 1, comprenant en outre
une paire de rouleaux de collage (181, 182) pour
coller le premier élément optique à l’unité d’affichage
optique, dans lequel
le deuxième élément optique est pris entre un des
rouleaux de collage et le rouleau d’exclusion de telle
sorte que le deuxième élément optique est fixé à
l’élément de bande.

8. Procédé de fabrication d’un dispositif d’affichage op-
tique, comprenant les étapes suivantes :

collage d’un premier élément optique à une sur-
face d’une unité d’affichage optique (W),
exclusion, par un dispositif d’exclusion (19), d’un
deuxième élément optique (200) sous forme

d’un objet à exclure d’un film de séparation long
(H12) qui porte les premier et deuxième élé-
ments optiques,
pelage du film de séparation long du deuxième
élément optique en enroulant le film de sépara-
tion long sur un dispositif de pelage (17) ;
dans lequel le deuxième élément optique est
placé sur le film de séparation long avec une
couche adhésive sensible à la pression
interposée ;
dans lequel le dispositif d’exclusion et le dispo-
sitif de pelage se trouvent du même côté de l’uni-
té d’affichage optique ; et
l’étape d’exclusion comprenant :

un processus de déplacement d’un rouleau
d’exclusion (192) autour duquel un élément
de bande (191) déroulé d’un moyen d’en-
roulement d’élément de bande est enroulé ;
un processus de fixation du deuxième élé-
ment optique, dont le film de séparation est
pelé en enroulant le film de séparation long
sur le dispositif de pelage, à l’élément de
bande via la couche adhésive sensible à la
pression ; et
un processus de reprise de l’élément de
bande portant le deuxième élément optique
par le moyen de reprise (193),

dans lequel l’étape de collage comprend en
outre un processus de pelage du film de sépa-
ration long du premier élément optique en en-
roulant le film de séparation long sur le dispositif
de pelage.

9. Procédé selon la revendication 10, comprenant en
outre, avant l’étape d’exclusion, l’étape de coupe
d’un élément optique long dans un élément optique
laminé long comprenant au moins le film de sépara-
tion long et l’élément optique long placé sur celui-ci,
tout en laissant le film de séparation long non coupé,
dans lequel
les premier et deuxième éléments optiques sont ob-
tenus en coupant l’élément optique long sans couper
le film de séparation long à l’étape de coupe.

10. Procédé selon la revendication 8, dans lequel la vi-
tesse de reprise de l’élément de bande lors du pro-
cessus de reprise est synchronisée avec la vitesse
d’alimentation du deuxième élément optique à partir
du dispositif de pelage lors du processus de pelage.

11. Procédé selon la revendication 8, dans lequel l’étape
d’enlèvement du deuxième élément optique à partir
du film de séparation long comprend :

l’arrêt temporaire de l’alimentation du film de sé-
paration long lorsque au moins la partie frontale
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du deuxième élément optique est alimentée à
partir du dispositif de pelage lors du processus
de pelage ;
la fixation d’au moins la partie frontale du deuxiè-
me élément optique à l’élément de bande alors
que la reprise de l’élément de bande est arrêtée
lors du processus de reprise ; et
le démarrage de l’alimentation du film de sépa-
ration long en même temps que le démarrage
de la  reprise de l’élément de bande lors du pro-
cessus de reprise.

12. Procédé selon la revendication 8, dans lequel, lors
du processus de reprise de l’élément de bande
auquel la nième pièce (où n est un nombre naturel)
du deuxième élément optique est fixée, la reprise
est arrêtée, après la reprise de l’élément de bande
jusqu’à une position telle que la nième pièce du
deuxième élément optique et la (n+1)ième pièce du
deuxième élément optique ne se chevauchent pas,
au moins partiellement.

13. Procédé selon la revendication 8, dans lequel, lors
du processus de fixation, le deuxième élément opti-
que (200) est fixé à l’élément de bande à une position
située sous l’unité d’affichage optique (W1, W).

14. Procédé selon la revendication 9, dans lequel
lors de l’étape de collage, l’unité d’affichage optique
et le premier élément optique sont pris entre une
paire de rouleaux de collage (181, 182) de telle sorte
que le premier élément optique est collé à l’unité
d’affichage optique, et
lors du processus de fixation, le deuxième élément
optique est pris entre un des rouleaux de collage et
le rouleau d’exclusion de telle sorte que le deuxième
élément optique est fixé à l’élément de bande.
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