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DESCRIPTION
LAMiNATING METHOD AND APPARATUS

Technical Field
The present invention relates to laminating method and
apparatus for joining a film and a substrate sent to a passage

in this order.

Background Art

Conventionally, a laminating apparatus is employed in a
liguid-crystal production line, a semiconductor ﬁroduction line
and so forth wherein a film and the like having photosensitivity
is joined to a glass‘substrate, a semiconductor substrate and so
forth. In the laminating apparatus, the film is supefimposed on
one surface of the respective substrates successively fed 'at

bredetermined intervals, and a pair of laminating rollers pinches’

the substrate and the film to joint them with pressure (see

Japanese Patent Laid-Open Publication Nos. 2003-062906,
2001-328171, 2001-152098, 2004-249510 and 2003-072724, for
instance).

In the laminating apparatus, the film is sent first info
a passage wherein the substrate and the f£ilm are joined. When
the substrate has been sent into the passage, a transport route
of the film is moved to superimpose the film on the substrate.
The film includes a base film, a resin layer formed on the base
£ilm to join to the substrate, and a protective layer stacked én
the resin layer. The protective layer is peeled before the £ilm
is sent into the passage. The resin layer is melted by heating
to tightly adhere to the substrate. However, the resin layer has
adhesion also in a state that the protective layer is peeled at

room temperature. Due to this, the resin layer adheres to a



10

15

20

25

30

WO 2007/111189 ] PCT/JP2007/055589

2

carrying roller and the like coming into contact therewith.

In the conventional laminating apparatus, the film and the
suBstrate are carried by the carrying roller commonly provided
inside the passage. The film is prevented from coming into
contact with the carrying rolleriby changing the transport route
until the filmis joined to the substrate. In rare cases, however,
the film sometimes comes into contact with the carrying roller
to have the resin layer adhere thereto. Iftheresinlayefadheres
to the carrying roller, the resin layer is transferred from the
carrying roller to the substrate to soil this substrate. In
addition, it is necessary to halt the laminating apparatus for
the purpose of cleaning the resin layer adhering fo the carrying -
roller. Due to this, production efficiency deteriorates.

A primary objgct of the present invention is to provide
laminating method and apparatuélin which it is prevented that

a substrate is soiled due to a resin layer.

Disclosure of Invention

In order to achieve the above objects and other objects,
the laminating method according to the present invention
comprises the step of carrying a film in a passage with a first
carrying roller, which is disposed in the passage, duringAa
preparation operation for letting the film pass the passage. The
laminating method further comprises the step of carrying a
substfate which is fed into the passage and to which the film is
joined, with a second carrying roller disposed in the passage.
The second carrying roller carries the substrate during
lamination of the film and the substrate. The second carrying
roller is kept. in an evacuation state, in that thg second carrying
roller is separated from the film, during the preparation
operation. The first carrying roller is kept in an evacuation

state, in that the first carrying roller is separated from the
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substrate, during the lamination.

The other laminating method according to the present
invéntion comprises the steps of feeding the £ilm into the passage,
evacuating the second carrying roller from the passage so as to
separate from the film while the film is carried in the passage
by the first carrying roller, and feeding the substrate into the
passage one by one after the f£ilm has passed the passage. This
laminating method further comprises the steps of pressing and
joining the successively-£fed film to the substrate by a laminating
roller disposed in the passage, and evacuating the first carrying
roller from the passage so as to separate from the substrate while
thesubstrateandthefilmjoinedtheretoarecarriedtn(thesecond
carrying roller.

The film comprises a base film and a photosensitive resin
layer applied to the base f£ilm. ‘The photosensitive resin layer
is joined to the substrate.

The laminating apparatus according to the present invention
comprises the laminating roller, the first carrying roller, the
second carrying roller, a first roller-moving unit, a second
roller-moving unit, and a controller. The first roller-moving
unit moves the first carrying roller between a first carry
position, where the £ilm is carried, and a first evacuation
position separating from the passage. The second roller-moving
unit moves the second carrying roller between a second carry
posifion, where the substrate and the f£ilm are carried, and a
second evacuation position separating from the passage. The
controller controls the first and second roller-moving units‘so
as to move the second carrying roller to the second evacuation
position while the first carrying roller carries the film, and
so as to move the first carrying roller to the first evacuation
position while the second carrying roller carries the substrate

and the film.
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The first and second carrying rollers are respectively
composed of a roller pair for pinching and carrying thé film and
the‘ substrate. The first and second roller-moving units
respectively move at least one roller of the roller pair located
at a joining-surface side of the f£ilm.

It is preferable to provide a third carrying roller and a
third roller-moving unit. The third carrying roller supports the
substrate and rotates while the substrate and the film jeined
thereto are carriéd. The third roller-moving unit moves the third
carrying roller between a support position for supporting the
substrate, and a third evacuation position séparating from the
passage. The controller moves the third carryiné roller to the
third evacuation position while the first carrying roller carries
the £ilm. Eﬁrther,thecontrollermovesthethirdcarryingroller
to the support position while theAsecond.carrying roller carries
the substrate and the f£ilm.

According to the laminating method and apparatus of the
present invention, the first carrying roller used for carrying
only the film is prevented from coming into contact with the
substrate. In addition, the second carrying roller used for
carrying the substrate is prevented from comin'g into contact with
the joining surface of the £ilm. Thus, it is prevented that the
substrate is soiled due to the carrying roller.

As to the movement of the carrying’rqller, it is sufficient
to mo&e only the joining-surface-side roller of the roller pair
composing the carrying roller. Thus, the roller-moving unit is
simplified and its cost is lowered. |

When a large-sized substrate is carried, the third carrying
roller may be used. Since the third carrying.roller is also
evacuated, it is prevented that the substrate is soiled due to

the third carrying roller.
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Brief Description of Drawings

Figure 1 is a perspective view showing a £ilm and a substrate
joined by the laminating apparatus according to the present
invention;

Figuré 2 is a section view showing a layer structure of the
£ilm;

Figures 3A to 3F are illustrations showing a joining
procedure of the laminating apparatus;

Figure 4 is a schematic illustration showing a structure
of the laminating apparatus;

Figures 5A and 5B are schematic illustrations showing a
structure of a joining area; and

Figure 6 is a flowchart showing the joining procedure of

the laminating apparatus.

Best Mode for Carrying Out the Invention

Fig. 1 is a perspective view showing a substrate 2 to which
a film is joined by the laminating method and apparatus according
to the present invention. The substrate 2 is a thin platé made
of transparent' glass and plastic, for instance. The substrate
2 is used for a base of a color filter employed in a liquid-crystal
display, a plasma display and so forth. Reference numeral 9
denotes a photosensitive resin layer composing the color filter.
The photosensj:tive resin layer 9 is a part of a £film 3 (see Fig.
2) td be joined to the substrate 2. After joining the
photosensitive resin layer 9 to the substrate 2, a predetermined
pattern is left on the substrate 2 by exposure, development and
cleaning to compose the color filter.

Incidehtally, if the photosensitive resin layer 9 adheres
to a lateral side of the substrate 2, a no-good product is caused.
In view of this, a joining area of the photosensitive resin layer

9 is adapted to be smaller than the substrate 2. Consequently,
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a joining surface of the substrate 2 is exposed around the
photosensitive resin layer 9 so as to have a frame-like shape.
Heréinafter, this frame-shaped portion is referred to as an outer
frame 2a.

Figs. 3A to 3F are illustrations showing a procedure for
joining the £ilm 3 to the substrate 2. Fig. 3A shows an external
shape of the film 3, which is a strip of film and is wound as a
film roll 6 to be set to the laminating apparatus. As shown in
the section view of Fig. 2, the film 3 is a layered product

including the photosensitive resin layer and having a multilayer

4 structure in which plural layers are stacked. The film 3 is

composed of a base film 8, the photosensitive resin layer 9 and -
a protective f£ilm 10 stacked in this order from the bottom. Since
the respective layers have flexibility, these layers are not
damaged even though the layers are wound in the roll form.

The film 3 set to the laminating apparatus is drawn out' of
the film roll 6 such as shown in Fig. 3B. And then, the protéctive’
film 10 is cut at two intervals of lengths L1 and L2. This process
is called as half-cut process and is successively performéd for
the film 3 under the condition that the two intervals L1 and L2
are alternately used. The interval L1 is a joining length of the
photosensitive resin layer 9 to be joined to the substrate 2. The
interval L2 defines a half-cut interval between areas of the
joining length L1. Although the protective film 10 becomes a
sheet;like shape by the half-cut process, the protective f£ilm 10
stays on the photosensitive resin layer 9 without peeling
therefrom. Hereinafter, the portion for which the half-cut
process has been performed is referred to as half-cut portion 3a,
and the region for which the half-cut process has been performed
at the interval L2 is referred to as residual region 3b.

As shown in Fig. 3C, attachment labels 13 are attached onto

the sheet-shaped protective films 10a and 10b, for which the
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half-cut process has been performed, so as to straddle the
residual region 3b. The attachment labels 13 are attached to a
bosterior end of the preceding sheet-shaped protective film 10a
and an anterior end of the succeeding sheet-shaped protective film
10b. When the protective film 10 is peeled from the £ilm 3, the
protective £ilm 10 cut in the sheet shape is continuously peeled
by the attachment labels 13 in a web-like form such as shown in
Fig. 3D. 1In this regard, the attachment labels 13 are not attached
to the residual region 3b fof the purpose of staying the residual
region 3b of the protective £ilm 10 on the £ilm 3 at the time when
the protective f£ilm 10 is peeled. '

As shown in Fig. 3E, the film 3 from which the protective
film 10 is peeled is reversed and the photosensitive resin layer
9 is joined to an upper surface of the substrate 2. At the joining
time, the substrate 2 and the film 3 are pressed bj a pair of
laminating rollers l6a-and 16b. The laminating roller 1lé6a is

rotated by a motor 17. 1In viftue of this, the substrate 2 and

the £film 3 are joined and simﬁltaneously carried.

Meanwhile, the substrates 2 are successively fed in order
to jbin with the photosensitive resin layer 9. In consideration
of variation of joining accuracy, the half-cut interval L2 is set
to a length calculated by adding a féeding interval of the
substrates 2 to the outer frames 2a of two substrates 2 of the
preceding and following sides in the feeding direction. For
exampie, when the feeding interval of the substrates 2 is 5%
4mm and a length L3 of the outer frame 2a is 1 to 9mm in the feeding
direction, the half-cut interval L2 is 3 to 27mm.

As shown in Fig. 3F, the base film 8 is peeled after joining
the photosensitive resin layer 9 to the substrate 2. In this way,
only the photosensitive resin layer 9 remains on the substrate
2 and the state shown in Fig. 1 is obtained. Incidentally, the

base film 8 may be peeled in a web state (hereinafter referred
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to as continuous type), and may be peeled after being cut into
a sheet shape corresponding to each substrate (hereinafter
referred to as sheet type).

Fig. 4 is a schematic illustration showing a structure of
thelaminatingapparatusaccordipg1x)thepresentinvention. The |
laminating apparatus 20 joins the substrate 2 and the film 3 while
continuously carrying them. The Ilaminating apparatus 20
comprises a film supplying zone 21 for supplying the £film.3, a
joining zone 22 for joining the substrate 2 and the film 3, a
substrate heating zone 23 for heating and feeding the substrate
2, a substrate cooling zone 24 for cooling the substrate 2 after
completion of joining, and a base peeling zone 25 for peeling the
base f£film 8 from the film 3.

In the laminating apparatus 20, a first clean room 29a and
a second clean room 29b are partitioned by a partition wall 28.
The first clean room 29a.contains the £ilm supplying zone 21 .4 The
second clean room 29b contains the joining zone 22, the substrate
heating zone 23, the substrate cooling zone 24 and the base peeling
zone 25. The first and second clean rooms 29a and 29b are
connected via a through hole 28a.

In the substrate heating zone 23, the substrate 2 contained
in a substrate stocker 33 is taken out by a robot 34 and is supplied
to a substrate conveying mechanism 35. The substrate 2 heated
in the substrate conveying mechanism 35 is fed to the joining zone
22. In the cooling zone 24, the substrate 2 to which the £ilm
3 is joined in the joining zone 22 is cooled by a cooling mechanism
37. In the base peeling zone 25, the base film 8 is peeled frbm
the film 3 by a base peeling mechanism 39 to obtain the substrate
2 to which only the photosensitive resin layer 9 aglheres . Further,
a joining position of the photosensitive resin layer 9 is measured
by a measuring unit 40, and then the substrate 2 is loaded into

a processed-substrate stocker 42 by a robot 41.
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The £ilm supplying zone 21 comprises a film advancing
mechanism 57, a processing mechanism 59, a label attaching
mechanism 60 and a peeling mechanism 61. The film advancing
mechanism 57 contains the film roll 6, in which the film 3 is wound
in the roll form, and advances the film 3 f£rom the film roll 6.
The processing mechanism 59 performs the half-cut process for the
protective film 10 of the advanced film 3. The label attaching
mechanism 60 sticks the attachment label 13 on the protective film
10. The peeling mechanism 61 peels the protective film 10 from
the £ilm 3 at predetermined intervals.

The joining zone 22 includes a tension control mechanism
65 for controlling tension of the £ilm 3, a passagé 66 onto which
the substrate 2 and the film 3 are sent, and a joining mechanism
67 disposed at the passage 66. The photosensitive resin layer
9 exposed by peeling the proteétive file 10 is joined to the
substrate 2 by the joining mechanism 67. A contact prevention

roller 68, a preheater 69 and a detection camera 70 are disposed

‘at an upstream side of a joining position of the joining mechanism

67. When the £film is stopped and when preparation is conducted,
the contact prevention roller 68 changes a transport route of the
film 3 to be sent into the joining mechanism 67 for the purpose
of separating the £ilm 3 from the laminating roller and preventing
thermal influence. The preheater 69 preheats the £film 3 up to
a predetermined temperature. The detection camera 70 detects the
half-éut portion of the film 3. At a downstfeam side of the
joining mechanism 67, an end-portion cutting mechanism 71 and a
middle-portion cutting mechanism 72 are disposed. The
end-portion cutting mechanism 71 cuts an anterior end of the £ilm
3 at a time of commencement of operation. The middle-portion
cutting mechanism 72 cuts the £ilm 3 between the substrates 2 when
a trouble has occurred in the apparatus.

Fig. 5A is a schematic illustration showing a structure of
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the passage 66 wherein the joining mechanism 67 and so forth are
disposed. The joining mechanism 67 comprises laminating rollers
755 and 75b vertically arranged and heated up to a predetermined
temperature. The respective laminating rollers 75a and 75b are
cbmposed of a columnar core, whic.h is made of a metal and so forth,
and a resilient material of silicon rubber and so forth coating
the periphery of the core. Backup rollers 76a and 76b
respectively come into contact with the peripheries of the
laminating rollers 75a and 75b. The laminating roller 75a is
rotated by a motor to join the photosensitive resin layer 9 to
the substrate 2 while interposing and carrying the f£ilm 3 and the
substrate 2 with the laminating roller 75Db. |

The laminating roller 75b and the backup roller 76b are
vertically movable.' The backup roller 76b is vertically moved
by an actuator 80 comprising a éylinder device, a solenoid and
so forth. The laminating roller 75b is moved in association with

the vertical movement of the backup roller 76b and is pressed

'against the laminating roller 75a. Incidentally, the backup

roller 76b is vertically moved by a roller clamper 81 as well via

the actuator 80. The roller clamper 81 performs vertical movement

of the backup roller 76b by amotor and a cam mechanism, for example,
to press the laminating roller 75b against the substrate 2 via

the backup roller 76b.

At the downstream side of the joining mechanism 67, upstream
film carrying rollers 85a, 85b and downstream film carrying
rollers 86a, 86b are disposed as a first carrying roller group
for carrying only the £ilm 3 at the start-up time of the laminating
apparatus 20. Moreover, upstream substrate carrying rollers 87a,
87b and downstream substrate carrying rollers 88a, 88b are
disposed as a second carrying roller group for simultaneously
carrying the substrate 2 and the £film 3 at the joining time thereof.

Further, Dbetween these rollers, auxiliary rollers 89 for
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assisting the transport of the substrate 2 are disposed as a third
carrying roller group rotating in assocliation with the substrate
2 piaced thereon. The upstream f£ilm carrying roller 85a, the
downstream film carrying roller 86a, the upstream substrate
carrying roller 87a and the downstream substrate carrying roller
88a are rotated by motors not shown, and the other rollers are
rotated in association with the transport of the substrate 2 and
the film 3. N

The rollers 85b, 87a, 87b, 86b, 88a and 89 are vertically
moved by roller moving units, or by actuators 92 to 97 respectively.
When only the £ilm 3 is carried, the upstream £ilm carrying roller
85b and the downstream film carrying roller 86b are moved to carry
positions where these rollers come into contact with the
photosensitive resin layer 9 of the £ilm 3, Further, the upstream
substrate carrying rollers 87a.aﬂd 87b, the downstream substrate
carrying roller 88a and the auxiliary rollers 89 are moved 'to

evacuation positions where these rollers are separated from the

Film 3. Meanwhile, as shown in Fig. 5B, when the substrate 2 and

the film 3 are joined, the upstream substrate carrying rollers
87a and 87b, the downstream substrate carrying roller 88a and the
auxiliary rollers 89 are moved to carry positions where these
rollers come into contact with the substrate 2 and the base film
8 of the film 3. At this time, the upstream film carrying roller
85b and the downstream film carrying roller 86b are moved to
evacuétion positions where these rollers are separated £rom the
substrate 2.

In this way, it is prevented that the photosensitive resin
layer 9 adheres to the upstream substrate carrying rollers 87a
and 87b, the downstream substrate carrying roller 88a and the
auxiliary rollers 89. Thus, it is prevented that the substrate
2 is soiled by the substrate carrying rollers and the auxiliary

rollers. Incidentally, when only the film 3 is carried, the
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transport route of the £ilm 3 is changed by the contact prevention
roller 68 so as to prevent the f£ilm 3 from coming into contact
With the laminating roller 75a for the purpose of protecting the
film 3 from thermal influence of the laminating roller 75a.

The laminating apparatus 20 1s totally controlled via a
laminate process controller 50. For example, a substrate heating
controller 51, a laminate controller 52 and a base peeling
controller 53 are provided for the respective function parts of
the laminate apparatus 20 and are connected via a brocess network.
The laminate process controller 50 is connected to a factory
network to perform production information processing of operation
management and production management regardiﬁg instruction
information (condition setting and production information) sent
from a factory CPU not shown.

The substrate heating contfoller 51 controls the substrate
heating zone 23, and the base peeling controller 53 controls the

base peeling zone 25. The laminate controller 52 controls the

F£ilm supplying zone 21, the joining zone 22 and the substrate

cooling zone 24. At the same time, the laminate controller 52
controls the respective function parts as a master of the entire
process. Further, the laminate controller 52 controls the
actuators 92 to 97 to also work as a member for'verticaliy'moving
the respective rollers.

By the way, only the upstream film carrying roller 85b and
the downstream £ilm carrying roller 86b disposed under the film
3 are vertically movable. This is because the upstream £ilm
carrying roller 85a and the downstream film carrying roller Béa
disposed above the film 3 are adapted not to come into contact
with the photosensitive resin layer 9. The downstreantsubstrate
carrying roller 88b is not vertically movable as well, since this
roller 88b is prevented from being soiled. This is because the

film 3 sent into the joining zone 22 is advanced downward via an
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auxiliary roller 100, which is disposed at an upstream side of
the downstream substrate carrying roller 88b, when the film 3 is
carfied at the start-up time of the laminating apparatus 20.
Next, an operation of the above embodiment is described
below with reference to a flowchalft shown in Fig. 6. Upon starting
the laminating apparatus 20, the laminate controller 52 controls
the film supplying zone 21 to forward the film 3, from which the
protective f£ilm 10 is peeled, to the joining zone 22. Further,
in the joining zone 22, the laminate controller 52 controls the
actuators 92 through 97 to move the upstream film carrying roller
85b and the downstream film carrying roller 86b to the carry
positions where these rollers come into confact with the
photosensitive resin layer of the film 3, such as shown in Fig.
5A. At this time, the laminate controller 52 moves the upstream
substrate carrying rollers 87a and 87b, the downstream substrate
carrying roller 88a and the auxiliary rollers 89 to the evacuation

positions where these rollers are separated from the film 3. In

‘virtue of this , the photosensitive resin layer 9 is prevented from

coming into contact with the upstream substrate carrying rollers
87a and 87b, the downstream substrate carrying rollers 88a and
88b, and the auxiliary rollers 89.

After completing ‘the preparation of the film 3, the
substrate 2 is fed from the substrate heating zone 23 into the
joining zone 22. The joining mechanism 67 pinches and presses
the sﬁbstrate 2 and the film 3 to join them. The laminate
controller 52 controls the actuators 92 through 97 to move the
upstream film carrying roller 85b and the downstream £ilm carryiﬁg
roller 86b to the evacuation positions where these rollers are
separated from the substrate 2, such ag shown in Fig. 5B. At this
time, the laminate controller 52 moves the upstream substrate
carrying rollers 87a and 87b, the downstream substrate carrying

roller 88a and the auxiliary rollers 89 to the carry positions
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where these rollers come into contact with the substrate 2 and
the base £ilm 8 of the film 3. In virtue of this, it is possible
to éarry the substrate 2 and the £ilm 3 under conditions that the
photosensitive resin layer 9.stuck to the upstream f£ilm carrying
roller 85b and the downstream film carrying roller 86b is
prevented from adhering to the substrate 2.

The above embodiment relates to the successive manner in
which the base film 8 is peeled without cutting the film 3.. The
present invention, however, may be adopted to a sheet manner in
which the base film 8 is peeled after cutting the film 3 every
substrate 2. Further, in the above-described laminating
apparatus, one strip of the film 3 is joined to‘the substrates
2. The present invention, however, may be adopted to another
laminating apparatus in which plural £ilm strips are joined to
the substrates in parallel. Furthermore, in the foregoing
laminating apparatus, the photosensitive resin layer is formed
on the glass substrate of the color filter. The present invention,
however, may be adopted to laminating apparatuses used for other
products.

The object of the present invention is to prevent the
adhesive photosensitive resin layer <from adhering to the
substrate. The present invention, however, may be adopted to a
substrate and a f£ilm having a nonadhesive joining surface. In
this case, the carrying roller is prevented from coming into
contact with the joining surface of the f£ilm more than necessary

so that the joining surface is kept in a clean state.

Industrial Applicability
The present invention is preferably applied to laminating
method and apparatus for joining a film and a substrate sent to

a passage in this order.
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CLAIMS

1. A laminating method wherein a substrate and a film are
carried on a passage to join said £ilm to said substrate by pressure
of a laminafing roller, comprising:

carrying said film with a first carrying roller, which is
disposed in said passage, during a preparation operation for
letting said film pass said passage, a second carrying roller
disposed in said passage being kept in an evacuation state, in
that said second carrying roller is separated from said film,
during said preparation operation; and

carrying the substrate to which said f£film is joined, with
said second carrying roller during lamination in which said film
is joined to said substrate fed into said passage, said first
cérrying roller being kept in an.evacuation state, in that said
first carrying roller is separated from said substrate, during
said lamination.

2. The laminating method according to claim 1, wherein said
film includes a base £film and a photosensitive resin layer fo'rmed
on said base film,

said laminating method further comprising the step of
peelingsaidbasefilmfromsaidsubstratéaftertransferfingsaid
photosensitive resin layer to said substrate.

3. A laminating method for joining‘a film to a substrate,
comprising the steps of:

feeding said film into a passage;

carrying said filmin said passage by a first carrying roller,
at this time, a second carrying roller being evacuated from said
passage so as. to separate from said film;

feeding said substrate into said passage one by one after
said £ilm has passed said passage;

bressing and joining the successively-fed film to said
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substrate by a laminating roller disposed in said passage; and

carrying said substrate and said £ilm joined thereto by said
seéond.carrying roller, at this time, said first carrying roller
being evacuated from said passage so as’to separate from said
substrate.

4. The laminating method according to claim 3, wherein said
film includes a base £ilm and a photosensitive resin layer applied
to said base film, and said photosensitive resin layer is joined
to said substrate. |

5. The laminating method according to claim 4, further
comprising the step of:

peeling said base film after joining said.photosensitive
resin layer to said substrate, said photosensitive resin layer
being transferred to said substrate.

6. A laminating apparatus fér joininga substrate and a £ilm,
comprising:

a laminating roller for carrying and pressing' said

ysubstrate and said film in said passage to join said f£ilm to said

substrate;

a first carrying roller disposed in said passage at a
downstream side of said laminating roller to carry said film in
advance; |

a second carrying roller for carrying the substrate to which
said film is Jjoined, in said passage;

Aa first roller-moving unit for moVing said first carrying
roller between a first carry position, where said £ilm is carried,
and a first evacuation position separating from said passage;

a second roller-moving unit for moving said second carrying
roller between a second carry position, where said substrate and

said £ilm are carried, and a second evacuation position separating

from said passage; and

a controller for controlling said first and second
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roller-moving units, said controller moving said second carrying
roller to said second evacuation position while said first
cafryingrollercarriessaidfilm.andsaidcontrollermovingsaid
first carrying roller to said first evacuation position while said
second carrying roller carries said substrate and said film.

7. The laminating apparatus according to claim 6, wherein
said first carrying roller is a roller pair for pinching and
carrying said film, and said second carrying roller is a roller
pair for pinching and carrying said £ilm and said substrate, each
of said first and second roller-moving units moving at least one
roller of the respective roller pairs located at a joining-surface
side of the film. |

8. The laminating apparatus according to claim 7, further
comprising: '

a third carrying roller for supporting said substrate and
rotating while said substrate and said film joined thereto are
carried; and

a third roller-moving unit for moving said third carrying
roller between a support position, where said substrate is
supported, and a third evacuation position separating from said
passage,

wherein said controller moves said third carrying rollér
to said third evacuation position while said first carrying roller
carries said.film, and said controller moves said third carrying
roller to said support position while said second carrying roller
carries said substrate and said £ilm.

9. The laminating apparatus according to claim 6, wherein
said film includes a base film and a photosensitive resin layer
applied to said base film, and said photosensitive resin layer
is joined to said substrate.

10. The laminating apparatus according to claim 9, further

comprising:
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a base peeling mechanism for peeling said base film after
joining said photosensitive resin layer to said substrate, in a
stafe that said photosensitive resin layer is transferred to said
substrate.

11. The laminating apparatus according to claim 6, wherein
said laminating roller is a roller pair for pinching and carrying

said £ilm and said substrate.
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FIG. 6

FILM FEEDING PROCESS

FILM CARRYING PROCESS

(MOVING FILM CARRYING ROLLER
TO CARRY POSITION
AND MOVING SUBSTRATE CARRYING ROLLER
TO EVACUATION POSITION)

SUBSTRATE FEEDING PROCESS

SUBSTRATE AND FILM JOINING PROCESS

SUBSTRATE AND FILM CARRYING PROCESS

(MOVING SUBSTRATE CARRYING ROLLER
TO CARRY POSITION
AND MOVING FILM CARRYING ROLLER
TO EVACUATION POSITION)
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