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DEVICE AND METHOD FOR LAMINATION

TECHNICAL FIELD

This invention relates to a method and a device both for
continuously laminating onto substrates a transfer layer of a
lengthy laminate film comprising a base film and the transfer
layer and a cover film which are formed on the base film in
this order.

BACKGROUND ART

There have been proposed various methods for laminating
onto substrates a transfer layer formed on a base film. For
example, Japanese Patent Application Unexamined Publication
No. 3-205134 (1991) discloses a method wherein first a
laminate £ilm is cut at its frontal side perpendicularly to
the feeding direction of the laminate £ilm, and after the
frontal end part of the laminate film is pressed onto the
frontal end part of a substrate relative to the transport
direction of the substrate, the laminate £ilm is continuously
fed and laminated onto the substrate by lamination rolls.
The laminate f£ilm is also cut to form a rear end located to
give a length corresponding to that of the substrate, and
lamination is cérried out, with the rear end of the laminate
film supported. This method involves the problem that the
transfer layer or intermediate layer of the laminate f£ilm is
thermally fluidized during lamination, and squeezed out from
the cut ends of the laminate f£ilm, adhering to and
contaminating substrates. Further, because the laminate film
is laminated after cut to the length between the frontal end
and rear end of the substrate, the laminate film is applied
with varied tensions and wrinkles due to uneven thickness and
deflection. The method involves another problem 6f low
productivity since the temporary attachmenf of the laminate



‘conti nuously | aninating .onto substrates a transfer | aYfis Blet Bas Been BeSRGENY

|'ai nate filmconprising a base filmand the transfer UI"DI"MIE cover
ND
[

filmwhich are forned on the base filmin 10 this orde

ART There have been proposed various nethods f
onto substrates a transfer layer formed on a base film For 15 exanple,
Japanese Patent Application Unexam ned Publication No. 3-205134 (1991)

di scl oses a RFeiMoBTHAEr EPnlpmination temprrazidys SLAPSs thet lamipadiongnt 4

si de perpendpgetatiynt 8na aikhsibeedpBaadhpeapl, OBnal theevhad #ahé Shodiand
after the frontal end part of the lamnate filmis pressed onto the 20
frontal end ParpPesled 9fbspfies Laminptdone the transport direction of

the substrate, thgnbebpam8thbliMkSq$8B1b8EAUShY Japanese Patent
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After the cover film of a laminate film is peeled off, cut-
lines are made in the transfer layer with cutters to form
boundaries dividing the lamination layer into parts to be
attached between the frontal and rear end parts of substrates
10 and other parts not to be transferred, and lamination is
carried'out, with the cut-lines fitted to substrates.
Lamination rolls ceases pressing operation in the region
including the frontal and reaf end parts of the substrates
and the interval between substrates, where lamination is not
15 necessary. After the transfer layer is laminated onto
éubstrates by continuously repeating the lamination
operation, the base f£ilm of thé laminate f£film is continuously
peeled off from the substrafes. The base film is peeled off,
leaving only the necessary phrts of the transfer layer
20 Dbetween the cut-lines forming the frontal and rear ends.
There is disclosed another method whereby the photosensitive
layer to be located at the spaces between substrates is
removed previously.
At low operating speeds of about 0.5 to 0.8 m/min, the
25 method prevents the transfer layer from adhering to and
contaminatihg rolls between substrates. However, on high-
speed lamination operation (1 to 3 m/min) requiring frequent
ON-OFF switching of pressing rolls, the tension of the
laminate film varies frequently, so that the laminate film
30 shifts from the predetermined position, causing loss of the
position accuracy of lamination, and lamination gets out of
the prescribed position between the frontal and rear end
parts of a substrate. Consequently, when the base film is
peeled off, the cut-lines overlap with the ends of the
35 substrates, whereby the transfer layer on the peeling face
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DISCLOSURE OF INVENTION

10 This invention provides a lamination device and a
lamination method, which are improved in production
efficiency because a transfef layer can be laminated speedily
and accurately on the desired parts of substrates except the
frontal and rear end parts thereof, without causing

15 unevenness or wrinkling, and as well prevent the transfer
layer from being squeezed out to form extraneous matter.

The lamination dévice of this invention comprises a
lamination mechanism, a subétrate transport mechanism for
feeding substrates to the lamination mechanism at prescribed

20 intervals, a lengthy laminate film transport mechanism for
feeding a lengthy laminate f£ilm comprising a base film and a
transfer layer formed thereon to the lamination mechanism, so
that the transfer layer faces the substrate, and a peeling
mechanism for continuously peeling off the base film after

25 lamination, and

- is characterized in that the lamination mechanism and
the peeling mechanism comprise a pair of lamination rolils
facing each other and a guide roll for peeling off the base
film, which is located, in the transport direction of the

30 substrates, forward of the lamination roll .on the side of the
lengthy laminate £ilm.

The first lamination method of this invention comprises
feeding, between a pair of lamination rolls facing each
other, substrates fed at prescribed intervals and a lengthy

35 laminate film comprising a base film and a transfer layer
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is characterized in that, at the frontal end part of

each substrate, the base film is peeled off by a guide roll

5 for peeling off the base film, which is located, in a
transport direction of the substrates, forward of the
lamination roll on the side of the lengthy laminate £ilm and
is smaller in diameter than the lamination roll being to be
in contact with the lengthy laminate film, and, at a rear end

10 part of each'substrate, the base film is peeled off by the
lamination roll on the side of the lengthy laminate f£ilm.

The diameter of the guide roll for peeling off the base
film is preferably at most one-third as large as the diameter

_ of the lamination roll on the side of the lengthy laminate
15 £ilm, and the guide roll for peeling off the base film
preferably has a diameter of 30 mm or less.

The lamination roll on'the side of the lengthy laminate
film is preferably a heating roll, and the guide roll for
peeling off the base film is preferably a non-heating roll.

20 The second lamination method of this invention
comprises feeding, between a pair of lamination rolls facing
each other, substrates fed at prescribed intervals and a
lengthy laminate film comprising a base film and a transfer
layer formed thereon, so that the transfer layer faces the

25 substrate, and continuously peeling off the base £ilm, and

is characterized in that vacant spaces are provided
between the lamination rolls and the lengthy laminate film by
vertically moving the lamination rolls or guide rolls, the
guide rolls being located, in the transport direction of the

30 substrates, forward and backward of the lamination roll on
the side of the lengthy laminate film, respectively.

| It is preferable that, after the vacant spaces are
provided between the lamination rolls and the lengthy
laminate film by vertically moving the lamination rolls or

35 the guide rolls, a heat shield plate is inserted in at least
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The third lamination method is for continuously
laminating onto substrates continuously fed at prescribed
intervals a transfer layer of a lengthy laminate film

10 comprising a base film and the transfer layer and a cover
film which are formed on the base film in this order, and is
characterized in comprising

a step of continuocusly feeding the lengthy laminate
£ilm, |

15 a step of pressing heating bars against the lengthy
laminate f£ilm from the outer surface of the cover film
without cutting the cover f£ilm, to give the transfer layer a .
divided region corresponding to the total of the interval _
between two substrates and the widths of the end parts of one
20 substrate where lamination is not required,

a step of exposing the transfer layer to light at the
region which lies between the heating bars and corresponds to
the total of the interval between two substrates and the
widths of the end parts of the substrates where lamination is

25 not required,

a step of continuoﬁsly peeling off the cover £ilm,

a step of laminating the transfer layer onto the
substrates, which is continuously fed and arranged at
prescribed intervals, so that the divided region of the

30 transfer layer made by the heating bars is positionéd on the
end parts of the substrates where lamination is not required,

a step of half-cutting the base film on the substrates
at the parts pressed by the heating bars, and

a step of peeling off the cut base f£film together with

35 the transfer layer that was exposed to light.
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Fig. 1 is a conceptual view illustrating the lamination

device of this invention. .

5 .Fig. 2 is a sectional view illustrating an inter-
"substrate processing part used in the lamination device of
this invention.

Fig. 3 is a sectional view illustrating an inter-
substratelprocessing part of another embodiment used in the

10 lamination device of this invention.

Fig. 4 is a sectional view illustrating the positional
relation between a cover f£film being peeled off and inter-
substrate processed part of a film.

Fig. 5 is a sectional view illustrating a resist being

15 transferred onto a substrate, and a base f£ilm being peeled
off.

Fig. 6 is a sectional view illustrating the variation of
peeling angles depending on the positions where a base film
is peeled off.

20 Fig. 7 is a sectional view illustrating the interlaminar
adhesion in a film laminated onto a substrate.

Fig. 8 is a sectlonal view illustrating the state of the
position where peeling is performed by a guide roll for
peeling a base film and a lamination roll. .

25 Fig. 9 is a sectional view illustrating a base film
being peeled off by a movable guide roll for peeling.

Fig. 10 is a sectional view illustratiﬁg the operations
of guide rolls, lamination rolls and a heat shield plate
during substrate-waiting period.

30 Fig. 11 is a sectional view illustrating a base film
being peeled off after a resist is transferred onto a
substrate.

Fig. 12 is a sectional view lllustrating the operations
of controlling items. |

35 Fig. 13 is a chart showing the changes in controlling
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Fig. 15 is a conceptional view illustrating the details
5 of an inter-substrate processing part used in the lamination
device of this invention.
Fig. 16 is a perspective view of a device for half-
cutting a base film on substrates.
Fig. 17 is a sectional view illustrating a film and
10 substrates, which are being half-cut.
Fig. 18 is a sectional view illustrating films separated

and left on substrates after lamination.

BEST MODE FOR CARRYING OUT THE INVENTION
15 Hereinafter, An embodiment according to this invention
will be described referring to drawings.

The drawings illustrate a lamination device used for
carrying out the lamination of a dry film resist, which is a
transfer layer. The lamination device comprises a substrate

20 transport part, a substrate preheating part, a lamination
part, an inter-substrate film processing part, a film feed
part, a £film accumulating part, a base film-continuous
peeling part and a'part for continuously peeling off a cover
f£film.

25 A series of 1aminafion steps will be described referring
to Fig. 1.

Lengthy laminate film 1 comprising a base film and a
transfer layer and a cover f£ilm formed on the base £ilm in
this order is the film to be laminated, and is wound out from

30 film feed part 2 and introduced to inter-substrate processing
part 3, with the cover film attached thereto. Fig. 2 shows
the details of the inter-substrate processing part. The
inter-substrate processing part has two functions. By one
function, the resist (transfer layer) is divided and, when

35 laminated on substrates, has smooth cut sections. By the '
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I 'am nation rgblihat the resist is laminated onto the substrate between

the end parts, and to. the space between two substrates. To
divide the resist and smooth the cut sections, heating bars A
are arranged at an interval overlapping the interval between

10  substrates, and the interval between the heating bars
corresponds to the total of the interval between two
substrates and the width of the end parts of each substrate
where lamination is not required. '

Alternatively, the methods disclosed in Japanese Patent

15 Application Unexamined Publication Nos. 7-110575 (1995) and
6-73343 (1994) may be used'to prevent the parts requiring no
transfer of the resist, such as lamination rolls or the parts
of substrates where the traﬁsfer of the resist is not
required, from being adhered with the parts of the resist

20 that correspond to the space between substrétes and the end
parts of the substrates that are located so as to laminate
the resist onto the substrate only between the end parts.
According to the method disclosed in Japanese Patent
Application Unexamined Publication No. 7-110575 (1995), prior

25 to lamination, the cover film and the resist layer are half-
cut by cutters B from the outer surface of the cover film
without cutting the base £ilm, and the cover film is peeled
off only from the part to be laminated (Fig. 3). According
to the method disclosed in Japanese Patent Application

30 Unexamined Publication No. 6-73343 (1994), after the cover
film is peeled off, lamination is carried out, with thé part
requiring no transfer applied with masking tape.-

After passing through the inter-substrate processing

part, the lengthy laminate film is accumulated in film

35 accumulation part 4 by a length enough for one substrate.
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prescribed intervals and a lengthy 35 lamnate filmconprising a base film
and a transfihe |abpste-described inter-substrate film processing is

carried out while the flow of the lengthy laminate film is
being temporarily stopped. Therefore, to continuously'
laminate the lengthy laminate film on the fed substrates

5 without stagnation, the lengthy laminate f£ilm is previously
subjected to the inter-substrate processing by a length
enough for one substrate, and while the previously processed
part is being laminated on a substrate, the inter-substrate
processing of the film for the next substrate is carried out.

10 After the lengthy laminate film passed through the
accumulation part, cover film f is wound up on cover film
winding device 17 through cover film peeing guide 5 by a
length of one substrate. The position of cover film peeling
guide 5 is located so that when the f£flow of the lengthy

15 laminate film is temporarily stopped to carry out the f£ilm
inter-substrate processing, the position where the cover £ilm
is peeled off from the resist aiways comes to the center of
the inter-substrate processed part c¢ of the lengthy laminate
film in the flow direction of the f£ilm (Fig. 4). 1In cases

20 where peeling is carried out continuously, such adjustment of
the position at which the peeling of the cover film is
temporarily stopped is not necessary. After the cover film
is peeled off, the lengthy laminate film is fed to lamination
rolls. Based on the value measured by tension meter 6,

25 tension controlling roll 7 works to keep the tension of the
lengthy laminate film constant, irrespective of the wvertical
movements of rolls 9, 10, 11 and 12 or the operation or
stoppagé of lamination. On the other hand, the substrates to
which the resist is to be transferred are fed to substrate

30 preheating part 8, wherein a pre-heater (such as a far
infrared heater) heats the substrates to a desired
temperature (the temperature depends on the kind bf the

resist, and is generally 40 to'100°C). After heated

uniformly from both sides, the substrates are fed to a
35 lamination part. The positions of the substrates and the
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A pair of lamination rolls 9 and 10 performs lamination.

The parts 15 are transport rolls. After lamination, the base
film is peeled off from the substrate. When the base film is
peeled off from the substrate, the temperature of the

10 substrate is close to the temperature of the rolls.
‘Temperatures closer to the temperature of the rolls improve
peelability more. For example, the resist films as disclosed
in Japanese Patent Application'Unexamined Publication No. 8-
211222 (1996) are more suitable for continuous peeling of

15 ©base films. Guide roll 12 for peeling off the base f£ilm is
located forward of the lamination rolls in the transport
direction of the substrates. The guide roll is free to move
vertically or laterally, whereby the angle between the
substrate surface and the base film being wound up, i.e., the

20 peeling angle O of the base film can be changed to any angle.
As shown in Fig. 6, the angle 0 can be changed to any angle
depending on the base f£ilm peeling position on the substrate
in the transport direction of the substrates. For example,

at the lamination starting position, i.e., the frontal

25 lamination end of the substrate in the transport direction of
the substrate, the peeling angle 6 can be increased. As
shown in the left figure wherein the peeling angle 6 = @1
(290° ), the base film is peeled off via peeling guide roll
12 to increase the peeling angle. On the other hand, when

30 peeling guide roll 12 is raised, the base film is peeled off
via the lamination roll, whereby when the peeling guide roll

is raised, the peeling_angle @ = 62 (<30° ) becomes smaller
than the peeling anglef = 91'($90° ) of the peeling via the

peeling guide roll (81 > 82). By controlling these peeling
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b = interfacial adhesion energy

6 = peeling angle

10 When r and b are constant, the force required for

peeling becomes smaller the closer the peeling angle 6 gets

to 90° (the more the peeling angle increases), while the
force required for peeling becomes larger the closer the
peeling angle 0 gets to o (the more the peeling angle

15 decreases).

' Fig. 7 shows the relation between the interlaminar
adhesion strength of the lengthy laminate film and the
peelability of the base film. When the adhesion strength F1
between resist layer e and substrate k is related to the

20 adhesion strength F2 between resist e and base film m (the
base film peeling force corresponds to F2) by F1>F2, the
resist can be transferred to the substrate, and the base film
has good peelability. However, in many of actual films, F1
and F2 are almost balanced as expressed by F1>F2.

25 Particularly, at the frontal end part of the substrate in the
transport direction of the substrate where the base film
starts to be peeied off, the resist cannot be transferred
stably, thereby destroying the relation of F1)>F2 and causing
transfer errors. Therefore, at the frontal end part of the

30 substrate in the transport direction of the substrate, the
force necessary for peeling (F2) should be reduced
previously. According to this invention, the peeling angle
of the base film may be increased at the frontal end part of
the substrate in the transport direction of the substrate
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5 where the base film starts to be peeled off, whereby the base

film peeling force can be reduced and the resist can be
transferred onto substrates continuously and stably.

As described above, the ability of the resist for

5 transfer at the frontal end part of the substrate can be
improved by increasing the base film-peeling angle at the
frontal end part of the substrate in the transport direction
of the substrate. However, in cases where the base £ilm is
peeled off apart from the lowest point S of the lamination

10 roll by a distance L as shown in Fig. 8, the following
problem arises. When substrates are continuously transported
in sequence at constant intervals, the positional adjustment
of the inter-substrate processed part c relative to the
substrates can be performed sequentially even if the peeling

15 position P of the base film is apart from the lamination
position C (the lowest point S of the lamination roll), and
the substrates can be discharged after the lamination of the
resist and peeling of the base film. However, in cases where
the substrates are not transported continuously at constant

20 intervals, lamination should be temporarily stopped on
standby until the next substrate is transported, with the
position of the intér-substrate processed part fitted to the
lowest point S of the lamination roll. In such cases, as
shown in Fig. 8, substrate k1 transported just before standby

25 stops'under the inter-substrate processed part of the film at
the lowest point S of the lamination roll, whereby peeling of
the base film stops halfWay, without completing. Until the
next substrate K2 is transported, substrate K1 is allowed to
stand without peeling off the base film. Consequently,

30 substrates are allowed to stand for different periods, and
sometimes adversely affect the properties of the resist.

To overcome the problem, we investigated a meaﬁs of
reducing the distance L between the lowest point S of the
lamination roll and guide roll 12 for peeling off the base

35 film. To minimize L, the diameter of peeling guide roll 12.
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5 other position, thereby moving the peeling position of the

base film from peeling guide roll 12 to the lowest point S of
the lamination roll. '
As shown in Fig. 9, in the substrate to be laminated, at

the frontal end part of the substrate where the base film

10 starts to be peeled off, the peeling position of the base
film is located on point P, while at the rear end part of the
substrate in the transport direction of the substrate where
basé film peeling will be completed soon, the peeling
position of the base film is moved from point P (frontal

15 peeling position) to point S (the lowest point of the
lamination roll). Thus, even if lamination operation is
stopped when the inter-substrate processed part ¢ of the film
comes to the lowest point S of the lamination roll, the
substrate previously transported can be discharged because

20 the base film has been completely peeled off. That is, the
substrate is preveﬁted from being problematically étopped to
wait for the next substrate during the course of peeling the
base film. If peeling the base film is stopped on resist e,
a mark (line) is left on the resist, which causes troubles in

25 the subsequent exposure and developing steps. Therefors,
peeling should not be stopped on the part to be used as a
product. According to this invention, no peeling marks are
left, because peeling is stopped at part c. '

In cases where the substrates are not transported

30 continuously at constant intervals, in addition to the
problem relating to the peeling of the base film, there
arises at the time of waiting substrates another problem that
the.film is deteriorated by the heat of the lamination rolls
during waiting for the nekt substrate. As shown in Fig. 10a,

35 while waiting for the substrate, the film is positioned so



‘wi thout. cutting the cover film to give the transfer Iay&ms&muEhsﬁ&thﬂQmi
regi on corresponding to the total of the interval bet
substrates and the widths of the end parts of one 20 subst

| am nation is not required, a stgp of exposi ng t
to light at the regi on which lies between the heating bars and
corresponds to the total of the interval between two substrates and the

wi dt hs of thEh@hkdtherinter-enbssupier RresefRfefcPREN REt the Lengthyot
required,  jaminatd £i¢R eamgenﬁ:bnﬂﬁgsmsweee' Eegnef bt tﬂﬁecﬁﬁﬁl&nfa\%:g‘.l

a step of | am nating the transtfer | ayer onto substrates
conti nuousl yredd. antiaminakged §Plls apeegénbséélYnhéﬁtaﬂstOs@ nigh t he
di vi ded regi

n_of t e_30 nsfe by. th eat rs.is
posi ¢ oned ofemReratizg g BBE' &F pidRERN., 5, Hab FLPE FERPRER 3R 1o no
requireds contactaw$tBPs@thhal hotUihhiflathenb2selfli kReORehBenFU SRS
film may change its properties or deteriorate due to the high

temperature. For example, when photosensitive resins are
left in contact with a 100 C roll for one minute or more,

they lose photosensitivity, causing defects, such as

10 undeveloped parts, when developed to image the exposed part.

| The device of this invention prevents such problems by the

following means. First, to prevent the lengthy laminate f£ilm
from being in contact with the roll and heated while the next
substrate is waited for, substrate-waiting guide rolls 11 and

15 11’ are located backward and forward of the lamination rolls
in the transport direction of substrates, to separate the
rolls from the lengthy laminate film during waiting for the
next substrate. Dﬁring waiting for the next substrate, guide
rolls 11 and 11' or the lamination rolls are moved vertically

20 in the directions of arrows, to provide vacant spaces between
the lengthy laminate £ilm and the lamination rolls. The
vacant spaces may be provided between the f£ilm and lamination
rolls 9 and 10 by moving only lamination roll 9 upward and
guide rolls 11 and 11’ downward, or by fixing guide rolls 11

25 and 11’' and moving lamination roll 9 upward and lamination
rqll 10 downward. Further, guide roll 11’ located forward of
the 1amination rolls in the transport direction of substrates
may doubles as guide roll 12 for peeling off the base film.
In this case, while the next substrate is waited for, guide

30 roll 12 for peeling off the base f£ilm is linked to guide roll
11 to provide vacant spaces between the lamination rolls and
the lengthy laminate film; and, during lamination, it
operates peeling of the base film.

In cases where the standby time for waiting the next
35 substrate is long or the roll temperature is high, the



‘at fhe.parts pressed by-thé heati ng bars, and - a step of peeling
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increase in the film temperature may not be prevented by the
vacant spaces, which are'provided between the lengthy
laminate film and the lamination rolls to prevent the direct
heat transfer from the rolls to the film while the next
substrate is waited for. Particularly, the film is subject
to heating by the current of hot air rising from the lower
lamination roll 10, and may not be prevented from the
increase in temperature even by a large vacant space between
the film and the rolls. This invention solves the problem by
inserting heat shield plate 16 in the space between the lower
lamination roil 10 and the lengthy laminate film during
waiting the next substrate.

Heat shield plate 16 does not come in contact with the
lengthy laminate £ilm nor the rolls, 1s an adiabator, and can
prevent the increase of film temperature even for a long term
standby or even against high roll temperatures.

Except for substrate wailting periods, as shown in Fig.
10c, it stands by somewhere around the circular surface of
the roll not to disturb lamination (for example, under the
lower lamination roll, as shown in Fig. 10c¢). The heat
shield plate has a self-cooling function so as not to be
heated by the rolls, énd is designed to keep a constant
temperature irrespective of the temperatures of the
lamination rolls; Examples of the self-cooling means include

cooling water or cold wind. On walting for substrates for

one minute at a roll temperature of 100°C, the film

temperature stopped to increase at 30°C by a heat shield
platé, while the film temperature rose from room temperature
(23'C) up to 70°C in the absence of the heat shield plate.
Fig. 12 is a sectional view illustrating the continuous
base film peeling operation by the guide roll for peeling off
the base film, the movements of the guide roll and heat
shield plate for waiting éubstrates and the movements of_the
controlling items of the lamination rolls, and Fig. 13 is a

chart showing the changes of relating movements with passage



‘devi-ce'.-of this invention. 5 Fig. 2 is a secti Oﬂl§s|3h%ltﬁyglﬂeén|ﬁé§1;ge&ltl ng

an‘inter- substrate processing part used in the I e of
this invention. Fig. 3 is a sectional V|ew/| " Hl inter-

substrate processing part of another enbogigment used ation
device of this invention. Fig. 4 is a sectional V|em1|llustrating

t he positional rel ati on between a cover film being peeled off and
i nter- s@bstimee phbtersthepgperatignsi fxpm laminatippgtospegling,

sectional vigMeibhlat fi‘lin”ﬂeélé@sbft B?' @ﬁelﬁebﬁ.iﬂ@c gﬁ&ﬁ@ 2Bha %e%‘iQSttrr@ €,
and a base f|In1be|ng§§ee ed is a sectional view

i1l ustratinglRRervEH F@ﬁeoprocesﬁéélPﬁgtﬁnﬁﬁe§hﬁe5§ﬁéﬁﬁgtBﬁttﬁ@“ﬁ@é\t|ons
where a baseyith8ut veifigPeehfdrekted to substrates, and is wound up as

5 it is at the winding part 14. Fig. 11 shows this movement.

The aboVe-described lamination method is applicable in
the fields requiring the lamination of a transfer layer, such
as dry film of a laminate film, for example, printed boards
and color filters. _ | |

10 Another embodiment according to this invention will be
described hereinafter referfing to drawings.

Fig. 14 shows a lamination device for laminating a d4ry
film resist as a transfer layer. This lamination device
comprises a substrate transport part, a substrate preheating

15 part, a lamination part, an inter-substrate film processing
part, a £film feed part and a base f£ilm cutting-dividing part.

A series of 1amination.steps will be described referring
to drawings. The film to be laminated is lengthy laminate
film 101 comprising a base film and a transfer layer and a

20 cover film formed on the base £ilm in this order, and is fed
from £ilm feed part 104 and introduced to inter-substrate
processing part 103 in a state bearing the cover film. Fig.
22 shows the details of the inter-substrate processing part.
The inter-substrate processing part is the same as that

25 described ébove. To give smooth cut sections to the resist
(transfer layer), heating devices 113 are arranged at an
interval overlapping the interval between substrates, and the
interval between the heating devices 113 corresponds to the
total of the interval between substrates and the widths of

30 the end parts of each substrate where lamination is not
required.

The processing for giving smooth cut sections to the
resist is performed, as shown in Fig. 15, by pressing heating
bars 113 (heated metallic thin-plates having sharp edges)

35 against the film (119, 117, 118) bearing the cover film from

THIS SHEET HAS BEEN
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220 Fig. 7 is a sectional viewillustrating the |nteH

.. d
adhesion in a filmlam nated onto a substrate. This She 1“°
sectional view illustrating the state of the posi ling is
performed by a guide roll for peeling & base fil i on

roll. 25 Fig. 9 is a sectional V|em1|llustrat|ng a base f|Im
bei ng peeled off by a novable guide roll for peelin ig. 10 is a

sectional vi &hei PRESEr surAgoenefosevar Sdm 119of %@d@qgﬁﬁf9flhﬁﬁﬁﬁﬂgcm
rolls and a pgak ghiel S’:epk%h?xded ndY 39 EHOBT %ta?na‘é%' teHag o‘?ﬁfézoqfill‘?\p o

Fig. 11 is a sectional viewillustrating a base fil bei ng peele
after a reS|§helbaﬁﬁaﬁéﬂ@rre&h@nﬁ@m@eratUGEﬁspﬁaﬁbe heating bEng dﬁpanﬂzi

sectional vigy bhbtaid sl e W S T1im, Hrab@Hholldyit IRty

Fig. 13 is a chart show ng t he changes in cont'ro ,
5 film, and, generally preferred temperatures range from 80 to

120°C. By pressing for 1 to 10 seconds, the heating bars
melt and divide the resist layer (transfer layer), giving
smooth interfaces (cut sections) to divided resist. ‘The
cover film and the base film, except the resist layer, do not
.10 suffer such damage'that disturbs continuous winding. During
the processing for giving smooth cut sections to the resist,
the resist is exposed by light source 122 in the region
between the heating bars. As shown in Fig. 15, the resist
layer is exposed to UV light (the wavelength of UV light
15 depends on resists, and, for exaﬁple, ranges from 250 to 450
nm) through the cover £ilm. On exposure, the resist
(transfer layer) cures by photopolymerization, whereby it
loses the adhesiveness as a resist and is improved in the
adhesiveness to the base film. So the exposed surface of the
20 resist (transfer layer surface) does not adhere to substrates
nor lamination rolls, and after lamination, the exposed
resist can be peeled off as it is adhering to the base f£ilm.
When the base f£ilm is peeled off, the resist separates onto
the base f£ilm and fhe substrates, and the separating
25 interfaces (cut sections of the resist) are smooth because
they were previously melt-separated by the heating bars.
After the inter-substrate processing step, the cover
film is continuously wound up at the cover film winding part
102 through cover film-peeling roll 106. Accumulator 105
30 accumulates the lengthy laminate film for one substrate, and
doubles as a tension roll for keeping the tension of the f£ilm
constant. The lengthy laminate film is continuously fed to a
lamination roll part. On the other hand, the substrates to
which the resist is to be transferred are fed to a substrate
35 preheating part, wherein pre-heater 109-(suCh as a far

THIS SHEET HAS BEEN
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infrared heater) heats the substrates to a desired

temperature (the temperature depends on the kind of the
resist, and is generally 40 to 100 ). After heated

uniformly from both surfaces, the substrates are fed to a
lamination part. The positions of the substrates and the
lengthy laminate film are always controlled, for example, by
sensor 107 for controlling end positions, so that the
substrates come to the inter-substrate processed part of
lengthy laminate f£ilm 101. Throughout lamination,
accumulation roll 105 controls tension so that the film is
always applied with a.constant tension irrespective of the
presence of the substrates. Thus the film has uniform
ability for burying irregularities in a plane.

A pair of lamination rolls 108 perform lamination. The
parts 111 are transport rolls. After lamination, the base
film is cut on the substrate by half cutting. Fig. 16 is a
perspective view showing a device for half cutting the base
film on the substrate, and Fig. 17 shows the sections of the
film and the substrate, which are being half cut. The base
film is cut by half cut edges 114 on positions 120 where the
transfer layer is previously separated by the heating bars
during the inter-substrate processing. Half cutting is
preferably controlled so as to cut thg base film alone.
After half cutting, inter-substrate processed film 116 on the
substrate is peeled by film peeling device 115, with its end
part caught by the film-peeling device 115, whereby film 116
is separated as shown in Fig. 26. As an alternative to the
method of peeling by catching'the end part of the film, the
inter-substrate part may be peeled off by drawing the whole
f1lm surface of the inter-substrate part by suction.

The inter-substrate processed resist is not transferred
to the substrate and remains adhering to base f£ilm 118 peeled
off. The resist that borders the interfaces made by melt-
separation using the heating bars during the inter-substrate

processing adheres to the substrate.within its surface,
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.device.of this invention. Fig. 16 is a perspective view of a

devi ce for half- cutting a base filmon substrates. : Fig. 17 is
a sectional viewillustrating a filmand 10 substrates, which are being

hal f - cut . Fig. 18 is a sectional j9iew illustrating filns separated
and left on substrates after |am nation. BEST NDDE FOR CARRYI NG OUT

THE | NVENTI 15 rejnafter, An e i ment . agcordin this
i nventi on ﬁFFPeBewaggcﬁkﬁega?SfSFEanBFg ﬂ?ﬁwpﬁgg ot 8n' %h ®The
drawi ngs il | gabseteta.| apenayi maldegégarated b@' the heathingnpaest, the
| am nation of a d£%8f|In1re5|st fer layer. The

tra
| ami nation o&RFEE ﬁﬁr?§ﬁssﬁ°gﬁbstP&FenQOGPFEEQBongﬁérP? heg gesigite are
preheati ng paehttarkdl nation o

5 Examples of usable base films are 10 to 100 4Um thick
polyethylene terephthalate films, examples of usable transfer

layers are 0.1 to 50 U4m thick layers of photosensitive

materials, and examples of usable cover films are 5 to 50 Um

thick oriented polyethylene films.

10 In addition to the base film and the transfer layer and
the cover film formed on the base film in this order, the
lengthy laminate film may further has other layers, such as a
cushion layer interposed between the base film and the
transfer layer. '

15 The above-described lamination method is applicable in
the fields requiring the lamination of the transfer layer,
such as dry £ilm of a laminate film, for example, printed

~boards and color filters.

20 INDUSTRIAL AfPLICABILITY
By the device and method for lamination according to
this invention, a transfer layer, such as resist, can be
continuously laminated to substrates at high speed with
accurate positioning, without forming a transferred layer

25 having uneven thickness.
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:part, an inter-substrate film processing part, -a filmfeed part, a film
accunul ating part, a base filmcontinuous peeling part and a part for
continuously peeling off a cover film 25 A ek best 10 Bl Refiabd On
steps will be described referring to ':2(9 ﬂw w ll nat e
film21 conprising a base filmand a transfer | ayer ]E

formed on the base filmin this order is the filmt , and
is wound out from30 filmfeed part 2 an@LA¥ oduced to inter-substrate
processi ng part 3, with the cover filmattached thereto. Fig. 2 shows
the details of the inter-substrate processing part. The I nter-substrate

processing part has tw AudemipatioBydewmdce, cbmpriisdng ahédamdsiattion

(transter | aygohahd ofl Vilet it et dhatd godl HBHdndtne V3! ‘Eifind'™S

snoot h cut oIS
5 substrates to the lamination mechanism at prescribed

intervals, a lengthy laminate film transport mechanism for
feeding a lengthy laminate film comprising a base f£film and a
transfer layer formed thereon to the lamination mechanism, so
that the transfer layer faces the sﬁbstrate, and a peeling

10 mechanism for continuously peellng off the base film after
lamination, characterized in that the lamination mechanism
and the peeling mechanis@ comprise a pair of lamination rolls
facing each other and a guide roll for peeling off the base
film, which is located, in a transport direction of the

15 substrates, forward of the lamination roll on the side of the
lengthy laminate film.

2, A lamination method comprising feeding, between a

pair of lamination rolls facing each other, substrates fed at

20 prescribed intervals and a lengthy laminate f£ilm comprising a
base film and a transfer layer formed thereon, so that the
transfer layer faces the substrate, and continuously peeling
off the base film, characterized in that, at a frontal end
part of each substrate, the base film is peeled off by a.

25 guide roll for peeling off the base film, which is located,

| in a transport direction of the substrates, forward of the
lamination roll on the'side of the lengthy laminate f£ilm and
is smaller in diameter than the lamination roll on the. side
of the lengthy laminate f£ilm, and, at a rear end part of each

30 substrate, the base film is peeled off by the lamination roll
on the side of the lengthy laminate film.

3. The lamination method of claim 2, wherein the
~diameter of the guide roll for peeling off the base film is

35 at most one-~third as large as the diameter of the lamination

* c L M S *




'8 .other function, the resist is partially: exposed to Ilght SO

that the resist does not adhere to unnecessary parts, fhsg%n&mhwd

| am nation rolls or the parts of substrates where the mt Iﬂu"
resist is not required. The exposed‘part x] corresponds t S of
substrates, which are | ocated t hat the resist is |lamnated onto the
substrate between the end parts and to the space between two
substrates. ¥9ll ongthedsifpeofeshet lanatbodeminptecidlmect i ons, heating
bars A

4. The lamination method of claim 2 or 3, wherein
the guide roll for peeling off the base film has a diameter

5 of 30 mm or less.

5. The lamination method of claim 2, wherein the
lamination roll on the side of the lengthy laminate film is a
heating roll, and the guide roll for peeling off the base

10 f£ilm is a non-heating roll. '

6. A lamination method comprising feeding, between
a pair of lamination rolls facing each other, substrates fed
at prescribed intervals and a lengthy laminate film
15 comprising.a base film and a tranSfer layer formed thereon,
so that the transfer layer faces the substrate, and
continuously peeling off the base film, characterized in that
vacant spaces are provided Between the lamination rolls and
the lengthy laminate film by vertically moving the lamination
20 rolls or guide rolls, which guide rolls are located, in the
transport direction of the substrates, forward and backward
of the lamination roll on the side of the lengthy laminate
film, respectively.

25 7. The lamination method, characterized in that
after the vacant spaces are provided between the lamination
rolls and the lengthy laminate film by vertically moving the
lamination rolls or the guide rolls, a heat shield plate is
inserted in at least one of the vacant spaces.

30 '

' 8. The lamination method of claim 7, wherein the
heat shield plate has a self-cooling function.

9. The lamination method of any one of claims 6 to

35 9, wherein the guide roll located, in the transport direction

* [+ L M S *




rare arranged at an interval overlapping the interval betmeen 10
substrates, and the interval between the heating bar si& dto
the total of the interval between two substrat es af""” t he
end parts of each substrate "~ where | aniggation is no

Al ternatively, the nethods disclosed in.Japanese Patent 15 Appllcatlon
Unexam ned Publication Nos. 7-110575 (1995% and 6- 73343 (1994 may be
used to prevefit thResphftzatequfPrigrioof ther damipatden: geldeonsithes fdlens
| amination rgkl $ngr 16AgtR r&sminatef famsababqaswa%ra bﬁsdbr goaferedy the
resist is not require frombei ng adhered with the parts of the resist
20 that corpespdnd Pﬁftﬁbesbaéé fddMeen substrates and the end parts
of the substrates that are |ocated so as to | am nate the resist onto
the substrate only between the end parts. According to the nethod

di scl ose® i n Japah@se Pakehaminatippl methpdnfomegantinvorghyi damioating

7- 110575 (198§{o Qﬁngrates continuously fed and arranged at prescribed

intervals a transfer layer of a lengthy laminate film

comprising a base film and the transfer layer and a cover
film which are formed on the base film in this order,

10 characterized in comprising

a step of continuously feeding the iengthy laminate
£ilm, |

a step of pressing heating bars against the lengthy
laminate £ilm from the outer surfaces of the cover film

15 without cutting the cover film, to give the transfer layer a
divided region corresponding to a total of the interval
between two substrates and the widths of end parts of one
substrate where lamination is not required, |

a step of exposing the transfer layer to light at the

20 region which lies between the heating bars and corresponds to
a total of the interval between two substrates and the widths
of the end parts of one substrate where lamination is not
required,

a step of continuously peeling off the cover f£ilm,

25 a step of laminating the transfer layer onto the
substratés, which is continuously fed and arranged at
prescribed intervals, so that the divided region of the
transfer layer made by the heating bars is positioned on the
end parts of the substrates where lamination is not required,

30 a step of half cutting the base film on the substrates
at the parts pressed by the heating bars, and

a step of peeling off the cut base f£ilm together with
the transfer layer that was exposed to light.

Hllllll HIIH IIIH NIII H llll



25 to | am nation, the cover filmand the resist |ayer are half- cut by

cutters B fronlthe outer surface of the cover film W t hout cutting the
base film and the cover filmis peel ed off only fromthe part to be

| am nated (Fig. 3). According to the mmt hod disclosed in Japanese
Patent Application 30 Unexam ned Publication No. 6-73343 (1994), after the
cover filmis peeled off, lamnation is carrled out, with the part
requiring no transfer appli ed with mas IAFRFRAGR. After passing
through the inter-substrate processing part, the lengthy lamnate film
I's accunul ated in film 35 accunul ation part 4 by a | ength enough for one
substrat e. A lamination device for performing a lamination method

for a dry. film resist as a transfer'layer, comprising a

5 substrate transport part (15), a substrate preheating part
(8), a lamination part (9) and (10), an inter-substrate film
processing part (3), a £film feed part (2), a film
accumulation part (4). a base film continuous peeling part
(12, 13), and a cover film continuous peeling part (5),

10 wherein a lamination is carried out by a pair of lamination
rolls (92) and (10), part (15) being transport rolls, a base
film is peeled off from a substrate after lamination, a guide
roll (12) for peeling off the base film is located forward of
the lamination rolls in the transport direction of the

15 substrate, and the guide rdll is free to move vertically or
laterally, whereby an angle between a substrate surface and
the base f£film being wound up, i.e., the peeling angle of the
base f£film can be chaﬂged to any angle.

20
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9 The above-descri bed I nter-substrate fil m processing is “carried

out- while the flow of the lengthy laninate filmis being tenporarily
stopped. Therefore, to continuously | am nate the | engthy lamnate film
on the fed substrates 5 w thout stagqation, the lengthy lamnate filmis
previ ously subjected to the inter- strate processing by a length
enough for one substrate, and while thﬁngreviously processed part is
bei ng I ami nated on a substrate, the inter-substrate processi ng of the
filmfor the next substrate is carried out. 10 After the | engthy

| ami nate fil m passed through the accurnul ation part, cover filmf is
wound up on cover film Fig. 1
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-wW ndi ng device 17 through cover filmpeeing guide 5 by a | engt h of one
substrate. The position of cover film peeling guide 5 is |located so
that when the flow of the lengthy 15 lamnate filmis tenporarily stopped
to carry out the film i nter-substrate processing, the position where
the cover film is peeled off from& resi st always cones to the center
of the inter-substrate processed rf ¢ of the lengthy |aninate

filmin the flow direction of the film(Fig. 4). In cases 20 where peeling
is carried out continuously, such adjustnent of the position at which
the peeling of the cover filmis tenporarily stopped is not necessary.
After the cover film is peel ed offig Yhe lengthy laminate filmis fed to
| am nati on roll's. Based on the val Ue neasured by tension neter 6, 25
tension controlling roll 7 works tg*keep the tension of the. | engt hy

| am nate filmconstant, irrespecti f the vertical nmoverments of rolls
9, 10, 11 and 12 or the operation §

g )
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. stoppage of lanination. On the other hand,: the: substrates to whi ch the
resist’is to be transferred are fed to substrate 30 preheating part 8,
wherein a pre-heater (such as a far i nfrared heater) heats the
substrates to a desired tenperature (the tenperature depends on the

ki nd of the resist, and is genera/gy 40 to 100[err]C). After heated
uniformy fromboth sides, the substr s are fed to a 35 lam nation part.
The positions of the substrates and the

Thi s Sheet Has Been Repl aced
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101: slengthy lamnate filmare always controlled by a position
control sensor or the like, so that, as shown in Fig. 5, the

inter-substrate processed. part c of the lengthy lam nate film covers
the end parts of the substrates and the space between 5 the. substrates.

A pair of lamnation rolls 9 and 10 peffdrns | am nati on. The parts 15
are transport rolls. After |anination,/tife base filmis peeled off from
the substrate. Wen the base filmis peel ed of f fromthe substrate, the
tenperature of the 10 substrate is close to the tenperature of the rolls.
Tenperatures closer to the tenperature of the rolls | nprove peel ability
.nore. For exanple, the resist filnshﬁs d16C|OS I n Japanese Pat ent
Appl i cation Unexam ned bl ication 211222 (1996) are nore

suitable for c025|nuous peel i ng of

(a) (b) ©

odon Y@ 39’@
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Fig. 12
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.15 Base films. Guide roll 12 for peeling off the base filmis | ocat ed

forward of the lamnation rolls in the transport direction of the
substrates. The guide roll is free to nove vertically or laterally,
wher eby the angl e between the substrate surface and the.base film being
wound up, i.e., the 20 peeling angle rr] of the base filmcan be
changed to any angl e. As shown in g. 6, the angle [err] can be
changed to any angl e dependi ng on the base filmpeeling position on the
substrate in the transport direction of the substrates. For exanple,
at the lamnation starting position, i.e., the frontal 25 | am nati on end of
the substrate in the transport direction of the substrate, the peeling
~angle [err] can be increased. As
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. sh&mn:in the left figure wherein the peeling angle [err] =[err]1

(=90 ), the base filmis peeled off via peeling guide roll 12 to
i ncrease the peeling angle.. On the other hand, when 30 peeling guide roll
12 is raised, the base filmis peeled of f via the lam nation roll,
wher eby when the peéling guide roll /// Is raised, the peeling angle [err]
= 02 (<30[err] ) becones smaller t/hhan the peeling angle[err] = [err]1l
(<90[err] ) of the peeling via the peeling guide roll ([err]l >
[err]2). By controlling these peeling :
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angresu the actual force applied for peeling can be controlled. In
general, the force required to peeling a film I s expressed by the
fol | ow ng equati on. 5 Base filmpeeling force = rb(1l-sin[ferr])
(O<[err]<90[err] ) r = thickpess of resist film - . b =
i nterfacial adhesion ener
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fErr] = peeling angle 10 When r and b are constant, the force

required for peel i ng becones snaller the closer the peeling angle O
gets to 90 (the nore the peeling angle increases), while the force
required for peeling beconmes |arger the cloder the peeling angle O
gets to O[err] (the nore the peeling angle 15 decreases). Fig. 7
shows the rel gD digloread gnindtSdrAMdhiforari 13AR_IA tHd enihLiidme

| engthy lamnate filmand the peel ability of 'the base film When the

adhesi on Streﬂ@g;qggon and disables speeding up, and the base film should
be peeled off after lamination.
Another method is disclosed in Japanese Patent
5 Application Unexamined Publication No. 5-338040 (1993).
After the cover film of a laminate film is peeled off, cut-
lines are made in the transfer layer with cutters to form
boundaries dividing the lamination layer into parts to be
attached between the frontal and rear end parts of substrates
10 and other parts not to be transferred, and lamination is
carried out, with the cut-lines fitted to substrates.
Lamination rolls ceases préssing operation in the region
_including the frontal and rear end parts of the substrates
and the interval between substrates, where lamination is not
15 necessary. After the transfer layer is laminated onto
substrates by continuously repeating the lamination
operation, the base film of thé laminate film is continuously
peeled off from the substrates. The base film is peeled off,
leaving only the necessary parts of the transfer layer
20 Dbetween the cut-lines forming the frontal and rear ends.
There is disclosed another method whereby the photosensitive
layer to be located at the spaces bétween substrates is
removed previously.
At low operating speeds of about 0.5 to 0.8 m/min, the
25 method prevents the transfer layer from adhering to and
contaminating rolls between substrates. However, on high-
speed lamination operation (1 to 3 m/min) requiring frequent
ON-OFF switching of pressing rolls, the tension of the
laminate film varies frequently, so that the laminate film
30 shifts from the predetermined position, causing loss of the
position accuracy of lamination, and lamination gets out of
the prescribed position between the frontal and rear end
parts of a substrate. Consequently, when the base film is
peeled off, the cut-lines overlap with the ends of the
35 substrates, whereby the transfer layer on the peeling face



= -

bet ween resi st | ayer e and substrate k is related to the 20 adhesi on

strength F2 between resist e and base filmm (the base fil m peeling
force corresponds to F2) by FI>F2, the resist can be transferred to the
substrate, and the base film  has good Peel ability. However, in many of
actual films, F1 and F2 are al nost bal anced as expressed by F1>F2. 25
Particul arly,p@iohde d1£84&h1 €N NGed1 Obsf heos UPsd I ek &nsfet NBayer thatsport
direction of the substrate where the base film starts to be peeled off,
the resist cahenldebe rartieheddwith Rregsyre R ¥ps eStacsied ?h%

relation of FE CALIS] r T f t ;
éﬁﬁ?&f@g%éfgoégﬂ%égeeié@ﬂéff. efFhPfRer [ NERET O SOFAL siyi€ching

frontal end part o rate in the transport direction of the
substrate, thef the fpressingecchly Varigecthegtersiorn ot theelapgnatg film

previousl y. | | Sa i nt i ' | ¢ se
filmmy ée ﬁ%%%%%gggn%fléﬁéﬁ?égﬁgéléggﬁh%g$¥ﬂ%$£fgﬂst e s% %frg%giﬁﬁtgﬁe
transport directihe sibstratelsithtpressure tends to have wrinkles and

uneven thickness.

DISCLOSURE OF INVENTION

10 This invention provides a lamination device and a
lamination method, which are improved in production
efficiency because a transfer layer can be laminated speedily
and accurately on the desired parts of substrates except the
frontal and rear end parts thereof, without causing

15 unevenness or wrinkling, and as well prevent the transfer
layer from being squeezed out to form extraneous matter.

The lamination device of this invention comprises a
lamination mechanism, a substrate transport mechanism for
feeding substrates to the lamination mechanism at prescribed

20 intervals, a lengthy laminate f£ilm transport mechanism for
feeding a lengthy laminate film comprising a base film and a
transfer layer formed théreon to the lamination mechanism, so
that the transfer layer faces the substrate, and a peeling
mechanism for continuously peeling off the base f£ilm after

25 lamination, and

is characterized in that the lamination mechanism and
the peeling mechanism comprise a pair of lamination rolls
facing each other and a guide roll for peeling off the base
film, which is located, in the transport direction of the

30 substrates, forward of the lamination roll on the side of the
lengthy laminate f£ilm. |

The first lamination method of this invention comprises
feeding, between a pair of lamination rolls facing each
other, substrates fed at prescribed intervals and a lengthy

35 laminate film comprising a base film and a transfer layer
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12 where the base filmstarts to be peeled off, whereby the base
filmpeeling force can be reduced and the resist can be transferred
onto substrates continuously and stably. As descri bed above, the
ability of the.resist for 5 transfer at tde frontal end part of the
substrate can be | nproved by increasing the base filmpeeling angle at

_ the f rontff%alrmee%d ﬁ)aerlzeooﬂc, the SUASTLAL & Adh Al AR Fdcdl raed | 0N
substrate, and continuously peeling off the base film, and
is characterized in that, at the frontal end part of
each substrate, the base film is peeled off by a guide roll
5 for peeling off the base £ilm, which is located, in a
transport direction of the substrates, forward of the
lamination roll on the side of the lengthy laminate £ilm and
is smaller in diameter than the lamination roll being to be
_ in contact with the lengthy laminate film, and, at a rear end
10 part of each substrate, the base film is peeled off by the
lamination roll on the side of the lengthy laminate film.

The diameter of the guide roll for peeling off the base
film is preferably at most one-third as large as the diameter
of the lamination roll on the side of the lengthy laminate

15 f£ilm, and the guide roll for peeling off the base film
preferably has a diameter of 30 mm or less.

The lamination roll on the side of the lengthy laminate
fiim is preferably a heating roll, and the guide roll for
peeling off the base film is preferably a non-heating roll.

20 The second lamination method of this invention
comprisés feeding, between a pair of lamination rolls facing
each other, substrates fed at prescribed intervals and a
lengthy laminate film comprising a base film and a transfer
layer formed thereon, so that the transfer layer faces the

25 substrate, and continuously peeling off the base film, and

is characterized in that vacant spaces are provided
between the lamination rolls and the lengthy laminate film by
vertically moving the lamination rolls or guide rolls, the
guide rolls being located, in the transport direction of the

30 substrates, forward and backward of the lamination roll on
the side of the lengthy laminate film, respectively.

It is preferable that, after the vacant spaces are
provided between the lamination rolls and the lengthy
laminate film by vertically moving the lamination rolls or

35 the guide rolls, a heat shield plate is inserted in at least
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of the substrate. However, in cases where the base filmis peel ed of f
apart fromthe |owest point S of the lamnation 10 roll by a distance L as
shown in Fig. 8, the follow ng probl em ari ses. \Wen substrates are
continuously transported i n sequence & constant intervals, the

posi tional adjustnent of the inter-substrate processed part c relative
to the subst r.at c per, QUGN Hilat LY fdrd pesd g 15
position P of*the Cgaz’et %lrhén?%s g{)h%;?ﬁfddrtts)m teéeld[ ?nli nat i‘on ter ﬁ[}g};i tion C
(the | owest palfi-cedadfinchedrmtiiyoati on roll), and t he substrates can be
di scharged after | am pat i f |t L 3HE [ se
film However, i n@%se“ﬂﬂv%e%eoqri qmt%]%'eesdu'bsitt{r Z%%SZ tar e not tr%%s%%ti]{f%g o8
cont i nuous| y tite cortsttarate2,0 farwasrd aifs  theadiantniafiiorhald n tidposbde | 9F

st opped o st.and til. et 3”3§g ' s M
position gf {ie ilhe[negr%éﬂlr}’sﬁléiéfeproces e p%%ﬁf# fdt%al{ tr%p ?‘#eeg gd!f%%\efgfl
poi nt S of tHfod pealdingprofiflthe Ibasaiciilmses, as.

The third lamination method is for continuously

laminating onto substrates cqntinuously fed at prescribed
intervals a transfer layer of a léngthy laminate £ilm

10 comprising a base film and the transfer layer and a cover
film which are formed on the base film in this order, and is
characterized in comprising

a step of continuously feeding the lengthy laminate
film,

15 a step of pressing heating bars against the lengthy
laminate f£ilm from the outer surface of the cover film
without cutting the cover f£ilm, to give the transfer layer a
divided region corresponding to the total of the interval
between two substrates and the widths of the end parts of one

20 substrate where lamination is not required,

a step of éxposing the transfer layer to light at the
region which lies between the heating bars and corresponds to
the total of the interval between two substrates and the
widths of the end parts of the substrates where lamination is

25 not required,

a step of continuously peeling off the cover film,

a step of laminating the transfer layer onto the
substrates, which is continuously fed and arranged at
prescribed intervals, so that the divided region of the

30 transfer layer made by the heating bars is positioned on the
end parts of the substrates where lamination is not required,

a step of half-cutting the base f£ilm on the substrates
at the parts pressed by the heating bars, and

a step of peeling off the cut base film together with

35 the transfer layer that was exposed to light.



shown in Fig. 8, substrate kl transported just before standby 25 stops

under the inter-substrate processed part of the film at t he | owest
point S of the lam nation roll, whereby peeling of t he base film stops
hal f way, without conpleting. Until the 6next substrate K2 is
transported, substrate Kl is allowed to ‘stand wi thout peeling off the
base film Consequently, 30 substrates are allowed to stand for different
peri ods, and soneti mes adversely affect the properties of the resist.
To overcone tBRIRF CBESGRINBIONQEtPRAWENGS neans of reduci ng the

di stance L bet Weerﬂgff #S%ase %%pﬁl?i e J.llﬁé‘f‘i:&@ih?ntﬁé!iaﬁﬂﬂaﬁﬂbﬁe

roll 12 for peeling m To mnimze he di aneter of
peel i ng gui dedewite 1¢f this invention.

5 Fig. 2 is a sectional view illustrating an inter-
substrate processing part used in the lamination device of
this invention. ' _ '

Fig. 3 is a sectional view illustrating an inter-
'substrate processing part of another embodiment used in the

10 lamination device of this invention.

Fig. 4 is a sectional view illustrating the positional
relation betwéen a cover film being peeled off and inter-
substrate processed part of a film.

Fig. 5 is a sectional view illustrating a resist being

15 transferred onto a substrate, and a base film being peeled
off.

' Fig. 6 is a sectional view illustrating the variation of
peeling angles depending on the positions where a base film
is peeled off.

20 Fig. 7 is a sectional view illustrating the interlaminar
adhesion in a film laminated onto a substrate. |

Fig. 8 is a sectional view illustrating the state of the
position where peeling is performed by a guide roll for
peeling a base f£ilm and a lamination roll.

25 Fig. 9 is a sectional view illustrating a base film
being peeled off by a movable guide roll for peeling.

Fig. 10 is a sectional view illustrating the operations
of guide rolls, lamination rolls and a heat shield plate |
during substrate-waiting period.

30 Fig. 11 is a sectional view illustrating a base f£ilm
being peeled off after a resist is transferred onto a
substrate.

Fig. 12 is a sectional view illustrating the operations
of controlling items.

35 Fig. 13 is a chart showing the changes in controlling



13 shoul d be reduced. However, it was found to be difficult due to

t he mechani cal properties of peeling guide roll 12. According to the
reans enployed in this invention, guide roll 12 for peeling off the
base filmis noved upward or to some 5 other position, thereby noving the
peeling position of the base filmfrompeeling guide roll 12 to the

| owest point S of ..t he % ) q%' . 1ol . As shown in Fig. 9, in
t he substrat@'?Tﬁxy*Eﬁﬁgﬁi%ggézif(¥aﬁ%he frontal end part of the substrate
where the base filmid0 l4tis ta sectionpsk|wiewiillustrakiad rgheobanipatsen
t he base . . .
device of this invention. _
Fig. 15 is a conceptional view illustrating the details
S of an inter-substrate processing part used in the lamination
device of this invention. i
Fig. 16 is a perspective view of a device for half-
cutting a base film on substrates.
Fig. 17 is a sectional view illustrating a film and
10 substrates, which are being half-cut.
Fig. 18 is a sectional view illustrating films separated

and left on substrates after lamination.

BEST MODE FOR CARRYING OUT THE INVENTION
15 Hereinafter, An embodiment according to this invention
will be described referring to drawings.

The drawings illustrate a lamination device.used for

.carrying out the lamination of a dry f£ilm resist, which is a
transfer layer. The lamination device comprises a substrate

20 transport part, a substrate preheating part, a lamination
part, an inter-substrate film processing part, a film feed
part, a f£ilm accumulating part, a base film-continuous
peeling part and a part for continuously peeling off a cover
£ilm. '

25 A series of lamination steps will be described referring
to Fig. 1.

Lengthy laminate £ilm 1 comprising a base film and a
transfer layer and a cover f£ilm formed on the base film in
this order is the film to be laminated, and is wound out from

30 film feed part 2 and introduced to inter-substrate processing
part 3, with the cover film attached thereto. Fig. 2 shows
the details of the inter-substrate processing part. The
inter-substrate processing part has two functions. By one
function, the resist (transfer layer) is divided and, when

35 laminated on substrates, has smooth cut sections. By the



filmis located on point P. while at the rear end part of the Substrate
in the transport direction of the substrate where base fil m peeling

Wi ll be conpleted soon, the peeling position of the base filmis noved

frompoint P (frontal 15 peeling position§ to point S (the |owest point of
t he | am nation roll). Thus, even if |lam nation operation is st opped

when the int %f%#@ﬁ}%ﬁ#@i&ﬁ?cﬁé%#éftﬁse Oﬁafi‘faii% Rxposé@®S 19ghB¢ so

| owest point S amnation roll, substrate previously
transported ciratbethi seesigedors Ree FANeXRctaRNECeFFHEE PRERS cofPFRt 8Fy

peel ed of f. JrTé}ﬁna'éioxyfons éymbﬁé ?ﬁ&r{:é &f e et {4 O bEFE It he

probl ematicalTy stoppe 0 or the next substrate during the
course. of peectransfier of theiseesisinis ingecrearixed- babke f¢¥PPF8dsPaBped on

resist e 5  oBdBUodad N ie | Eld PO-LDGE SoBler el SRLERSaEL OVBLERLN

25 the subsequent "exposure and devel opl ng steps. erefore, peel | ng
shoul d not bessttppedtion résiphris tbamnated erte the substrate between

the end parts, and to the space between two substrates. To
divide the resist and smooth the cut sections, heating bars A
are arranged at an interval overlapping the interval between
10 substrates, and the interval between the heating bars
corresponds to the totai of the interval between two
substrates and the width of the end parts of each substrate
where lamination is not required.
. Alternatively, the methods disclosed in Japanese Patent
15 Application Unexamined Publication Nos. 7-110575 (1995) and
6-73343 (1994) may be used to prevent the parts requiring no
transfer of the resist, such as lamination rolls or the parts
of substrates where the transfer of the resist is not
required, from being adhered with the parts of the resist
20 that correspond to the space between substrates and the end
" parts of the substrates that are located so as to laminate
the resist onfo the substrate only between the end parts.
According to the method disclosed in Japanese Patent
Application Unexamined Publication No. 7-110575 (1995}, prior
25 to lamination, the cover f£ilm and the resist layer are half-
cut by cutters B from the outer surface of the cover film
without cutting the base f£ilm, and the cover film is peeled
- off only from the part to be laminated (Fig. 3). According
to the method disclosed in Japanese Patent Application
30 Unexamined Publication No. 6-73343 (1994), after the cover
film is peeled off, lamination is carried out, with the part
requiring no transfer applied with masking tape.
After passing through the inter-substrate processing
part, the lengthy laminate film is accumulated in £ilm

35 accumulation part 4 by a length enough for one substrate.



product. According to this invention, no peeling marks are | eft,
because peeling is stopped at part c. In cases where the
Substrates are not transported 30 continuously at constant intervals, in
addition to the problemrelating to th® peeling of the base film there
arises at the tine of waiting substrates another problem that the film

e et Syl BeoIE difte fed MG ABAONIG s prolifiahyny o Tor

substrate, thmariied iautpodiilerkhe s&‘;low of the lengthy laminate film is
being temporarily stopped. Therefore, to continuously
laminate the lengthy laminate film on the fed substrates

5 without stagnation, the lengthy laminate £ilm is previously

subjected to the inter-substrate processing by a length
enough for one substrate, and while the previously processed
part is being laminated on a substrate, the inter-substrate
processing of the film for the next substrate is carried out.

10 After the lengthy laminate film passed through the
accumulation part, cover f£film £ is wound up on cover film
winding device 17 through cover film peeing guide 5 by a
length of one substrate. The position of cover f£ilm peeling
guide 5 is located so that when the flow of thé lengthy

15 laminate film is temporarily stopped to carry out the film
inter-substrate processing, the position where the cover f£ilm
is peeled off from the resist always coﬁes to the center of
the inter-substrate processed part ¢ of the lengthy laminate
film in the flow direction of the film (Fig. 4). 1In cases

20 where peeling is carried out continuously, such adjustment of
the position at which the peeling of the cover film is
temporarily stopped is not necessary. After the cover f£ilm
is peeled off, the lengthy laminate film is fed to lamination
rolls. Based on the value measured by tension meter 6,

25 tension controliing roll 7 works to keep the tension of the
lengthy laminate film constant, irrespective of the vertical
movements of rolls 9, 10, 11 and 12 or the operation or
stoppage of lamination. On the other hand, the substrates to
which the resist is to be transferred are fed to substrate

30 preheating part 8, wherein a pre-heater (such as a far
infrared heater) heats the substrates to a desired

temperature (the temperature depends on the kind of the
resist, and is generally 40 to 100 C). After heated

uniformly from both sides, the substrates are fed to a
35 lamination part. The positions of the substrates and the
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14 that the inter-substrate processed part of theThem@&husBamR. ate

filmcomes to the |l owest point of the | am nation r ol roIIs
are generally heated to a high tenperature of 60 C Mllumthe :

filmstopped in 5 contact with such a holOl| am nation

| am nat e filmmay change its properties or deteriorate due to the high
tenperature. fL PP MPArRs n e NE PR LSE NSy S é&?&ﬂﬁr”é& by a p&sitisn
contact with a fb | for one mnute or” nore, ey | ose

phot osensi ti \m!ytr@h@wﬁemécﬂs% Eiken, a%olthatmo%weﬂilm}@d PRrfig. whenthe
devel oped to §mge &N £XPOSeOrd@edsed part ¢ of the lengthy laminate film

covers the end parts of the substrates and the space between

5 the substrates.

A pair of lamination rolls 9 and 10 performs lamination.

The parts 15 are transport rolls. After lamination, the base
film is peeled off from the substrate. When the base film is
peeled off from the substrate, the temperature of the

i0 substrate is close to the temperature of the rolls.
Temperatures closer to the temperature of the rolls improve
peelability more. For example, the resist films as disclosed
'in Japanese Patent Application Unexamined Publication No. 8-
211222 (1996) are more suitable for continuous peeling of

15 base films. Guide roll 12 for peeling off the base film is
located forward of the lamination rolls in the transport
direction of the substrates. The guide roll is free to move
vertically or laterally, whereby the angle between the

substrate surface and the base film being wound up, i.e., the
20 peeling angle 6 of the base film can be changed to any angle.

As shown in Fig. 6, the angle O can be changed to any angle

depending on the base film peeling position on the substrate
in the transport direction of the substrates. For example,
at the lamination starting position, i.e., the frontal

25 lamination end of the substrate in the transport direction of
the substrate, the peeling angle 6 can be increased. As
shown in the left figure wherein the peeling angle 6 = 01

(>90° ), the base £ilm is peeled off via peeling guide roll

12 to increase the peeling angle. On the other hand, when
30 peeling guide roll 12 is raised, the base film is peeled off
via the lamination roll, whereby when the peeling guide roll

is raised, the peeling angle 6 = 62 (<30° ) becomes smaller
than the peeling anglef = 61 (<90° ) of the peeling via the
peeling guide roll (61 > 62). By controlling these peeling



T

The device of this invention prevents such problens by the fol |l ow ng
means. First, to prevent the lengthy lamnate film frombeing in
contact with the roll and heated while the next substrate is waited
for, substrate-waiting guide rolls 11 and #8 11' are | ocated backward and
forward of the lamnation rolls in the transport direction of

substrates, tangeparatBet Aetual Folrke E@@mubhefbengbbalhgnbaatbefiIn1durin9
wai ting: for the next substrate. wai tin g fqr the next _substrat

gui de roIFanfoéﬁ&dll'IBrQFHQrF&ﬁlﬁbﬁlgﬁrFSIF qgtizety Foq Peeinga A F 15k

in the direCthQ”éx@Ee&éé@W@g thePFOLIBwivac aguathones bet ween t he
|l engthy lamnate filmand the lamnation rolls. The vacant spaces nay

be provided between the filmand | am nation rolls 9 and 10 by novi ng

only I'am nation roP% ¥R%@rge@ng? £o gbde Egéh lﬁfﬁ?d 1do ¢ Boygyand, or

by fixing QUIde ro nmovin am nation roII 9 upward
and | am nation rrelthi&kdessmafdreE&sthfilmgu|de roll 11' | ocated

forward of b = interfacial adhesion energy

f = peeling angle

10 When r and b are constant, the force required for
peeling becomes smaller the closer the peeling angle 8 gets

to 90" (the more the peeling angle increases), while the
force required for peeling becomes larger the closer the
peeling angle £ gets to 0 (the more the peeling angle

15 decreases).

Fig. 7 shows the relation between the interlaminar
adhesion strength of the lengthy laminate film and the
peelability of the base f£film. When the adhesion strength F1
between resist layer e and substrate k is related to the

20 adhesion strength F2 between resist e and base film m (the
base film peeling force corresponds to F2) by F1>F2, the
resist can be transferred to the substrate, and the base film
-has good peelability. However, in many of actual films, F1
and F2 are almost balanced as expressed by F1>F2.

25 Particularly, at the frontal end part of the substrate in the
transport direction of the substrate where the base film
starts to be peeled off, the resist cannot be transferred
stably, thereby destroying the relation of F1>F2 and causing
transfer errors. Therefore, at the frontal end part of the

30 substrate in the transport direction of the substrate, the
force necessary for peeling (F2) should be reduced
previously. According to this invention, the peeling angle
of the base film may be increased at the frontal end part of
the substrate in the transport direction of the substrate



the lamnation rolls in the transport direction of substrates may
doubl es as guide roll 12 for peeling off the base film In this case,
while the next substrate is waited for, guide 30 roll 12 for peeling off
the base filmis |inked to guide roll 12 to provi de vacant spaces
between the lam nation rolls and the lengthy lamnate film and, during

llam nation, iyhere @REIBh8E P2%hi BHaPtst B8 Baspeblbl) off, wherebl &hRehHase

where the standby tinme for waiting the next 35 substrate i.s long or the

rol | tenperatﬁ?émigeﬁiéﬁ? fpece can be reduced and the resist can be
transferred onto substrates continuously and stably.

As described above, the ability of the resist for

'5 transfer at the frontal end part of the substrate can be
improved by increasing the base film-peeling angle at the
frontal end part of the substrate in the transport direction
of the substrate. However, in cases where the base film is
peeled off apart from the lowest point S of the lamination

10 roll by a distance L as shown in Fig. 8, the following .
problem arises. When substrates are continuously transported
in sequence at constant intervals, the positional adjustment
of the inter-substrate processed part c relative to the

. substrates can be performed sequentially even if the peeling

15 position P of the base film is apart from the lamination
position C (the lowest point S of the lamination roll), and
the substrates can be discharged after the lamination of the
resist and peeling of the base film. However, in cases where
the substrates are not transported continuously at constant

20 intervals, lamination should be témporarily stopped on
standby'until the next substrate is transported, with the
position of the inter-substrate processed part fitted to the
lowest point S of the lamination roll. 1In such cases, as '
shown in Fig. 8, substrate kl transported just before standby

25 stops under the inter-substrate processed part of the f£film at
the lowest point S of the lamination roll, whereby peeling of
the base film stops halfway, without completing. Until the
next substrate K2 is transported, substrate K1 is allowed to
stand without peeling off the base film. Consequently,

30 substrates are allowed to stand for different periods, and
sometimes adversely affect the properties of the resist.

To overcome the problem, we investigated a means of
reducing the distance L between the lowest point S of the
lamination roll and guide roll 12 for peeling off the base

35 film. To minimize L, the diameter of peeling guide roll 12



15 increase in the filmtenperature may not be prevented by the

vacant spaces, which are provi ded between the | engthy | am nate fil mand
the lam nation rolls to prevent the direct heat transfer fromthe rolls
to the filmwhile the next 5 substrate is Wited for. Particularly, the
filmis subject to heating by the current of hot air rising fromthe

tover | and DAl Pihd Qﬁédxil@e%;“g{zf@%élot e vPJsevf‘dlixﬁg {8 BB tci‘ffficulti due

i ncrease in tenperature even ge vacant space between the film
and the rol | so Tiie mevtanical wtapsrtirs MbipesAing gnideseell niR heat

shield plate | D54t : i i rol.l .
he. | engt hy PR, T AP oyl Sy, onss AR  uidd 250
Heat shiel d platford pesknaaftdhe ivesoriln i34 tkpved upward or to some

5 other position, thereby moVing the peeling position of the
base film from peeling guide roll 12 to the lowest point S of
the lamination roll.

Aé shown in Fig. 9, in the substrate to be laminated, at

the frontal end part of the substrate where the base film

10 starts to be peeled off, the peeling position of the base
£film is located on point P, while at the rear end part of the
substrate in the transport direction of the substrate where
base film peeling will be completed soon, the peeling
position of the base film is moved from point P (frontal

15. peeling position) to point S (the lowest point of the
1amination roll). Thus, even if lamination operation is
stopped when the inter-substrate processed part c of the film
comes to the lowest point § of the lamination roll, the
substrate previously transported can be discharged because

20 the base film has been completely peeled off. That is, the
substrate is prevented from being problematically stopped to
wait for the next substrate during Fhe course of peeling the
base £ilm. 1If peeling the base film is stopped on resist e,
a mark (line) is left on the resist, which causes troubles in

25 the subsequent exposure and developing steps. Thereforé,
peeling should not be stopped on the part to be used as a
product. According to this invention, no peeling marks are
left, because peeling is stopped at part c. )

In cases where the substrates are not transported

30 continuously at constant intervals, in addition to the
problem relating to the peeling of the base film, there
arises at the time of walting substrates another problem that
the film is deteriorated by the heat of the lamination rolls
during waiting for the next substrate. As shown in Fig. 10a,

35 while waiting for the Substrate, the film is positioned so



| engthy lam nate filmnor the rolls, is an adiabator, and can 15 prevent
the increase of filmtenperature even for a long term st andby or even
agai nst high roll tenperatures. Except for substrate waiting
periods, as shown in Fig. 10c, it standi% by somewhere around the
circular surface of the roll not to disturb lam nation (for exanple,

under the 20 typpefné afh ekl SibsOrate A5r§bO¥Eed 'pd+d oA Okhe 1dhgthAPat

shield plate has a self-cooling functi'on so as not to be heat ed by the

rolI's, and i slamipgiediibnieepes tonthantowest (RodRY RLirEhe rlaspeatior of
the tenperat uaggl.of i _inati&ﬁ‘nl‘:é‘f‘i% gﬁés\%x%%erﬁméét@é theasgigncool i ng

means i ncl ude cooling water or On walting for subStrates
for one températiire ¢obl 60 t@mueratgher of IHCHe film fstopped in
t enper at ure stqgged to increase at 30 C HX a heat shield )
5 contact with such a hot lamination roll, the lengthy laminate
film may change its properties or deteriorate due to the high

temperature. For example, when photosensitive resins are
left in contact with a 100°C roll for one minute or more,

they lose photosensitivity, causing defects, such as

10 undeveloped parts, when developed to image the exposed part.
The device of this invention prevents such problems by the
following means. First, to prevent the lengthy laminate film
from being in contact with the roll and heated while the next
substrate is waited for, substrate-waiting guide rolls 11 and

15 11’ are located backward and forward of the lamination rolls
in the transport direction of substrates, to separate the
rolls from the lengthy laminate f£ilm during waiting for the
next substrate. During waiting for the next substrate, guide
rolls 11 and 11’ or the lamination rolls are moved vertically

20 in the directions of arrows, to provide vacant spaces between
the lengthy laminate f£ilm and the lamination rolls. The
vacant spaces may be provided between the film and lamination
rolls 9 and 10 by moving only lamination roll 9 upward and
guide rolls 11 and 11’ downward, or by fixing guide rolls 11

25 and 11’ and moving lamination roll 9 upward and lamination
roll 10 downward. Further, guide roll 11’ located forward of
the lamination rolls in the transport direction of substrates
may doubles as guide roll 12 for peeling off the base film.
In this case, while the next substrate is waited for, guide

30 roll 12 for peeling off the base film is linked to guide roll

- 11 to provide vacant spaces between the lamination rolls and
the lengthy laminate £ilm, and, during lamination, it
operates peeling of the base film.
In cases where the standby time for waiting the next
35 substrate is long or the roll temperature is high, the



plate, while the filmtenperature rose fromroomtenperature (23 O wup
to 70[err]C in the absence of the heat shield plate. 30 Fig. 12 is a
sectional view illustrating the continuous base fil m peeling operation
by the guide roll for peeling off the h&se film the novenents of the
gui de roll and heat shield plate for waiting substrates and the

movenents of thereas ﬁggghfeﬁ' | 990 L2HBeOb i hAY AL 88 bRklentddd by Gnels

Is a 35 changes 0 I ng nbvenents W th passageée
vacant spaces, which are provided between the lengthy

laminate film and the lamination rolls to prevent the direct
heat transfer from the rolls to the film while the next

5 substrate is waited for. Particularly, the film is subject
to heating by the current of hot air rising from the lower
lamination roll 10, and may not be prevented from the
increase in temperature even by a large vacant space between

_ the film and the rolls. This invention solves the problem by

10 inserting heat shield plate 16 in the space between the lower
lamination roll 10 and the lengthy laminate film during
waiting the next substrate.

Heat shield plate 16 does not come in contact with the
lengthy laminate f£ilm nor the rolls, is an adiabator, and can

15 prevent the increase of f£ilm temperature even for a long term
standby or even against high roll temperatures.

Except for substrate waiting periods, as shown in Fig.
10c, it stands by somewhere around the circular surface of
the roll not to disturb lamination (for example, under the

20 lower lamination roll, as shown in Fig. 10c). The heat
shield plate has a self-cooling function so as not to be
heated by the rolls, and is designed to keep a constant
temperature irréépective of the temperatures of the
lamination rolls. Examples of the self-cooling means include

25 cooling water or cold wind. On waiting for substrates for
one minute at a roll temperature of 100°C, the film

temperature stopped to increase at 30°C by a heat shield
plate, while the film temperature rose from room temperature
(23°C) up to 70°C in the absence of the heat shield plate.
30 Fig. 12 is a sectional view illustrating the continuous
base f£ilm peeling operation by the guide roll for peeling off
" the base film, the movements of the guide roll and heat
shield plate for waiting substrates and the movements of the
controlling items of the lamination rolls, and Fig. 13 is a

35 chart showing the changes of relating movements with passage



16 of time. After the operations fromlanination to peeling, t he
base fil mpeeled off by the peeling guide roll bears the

i'nter-substrate processed parts of the resist that renain wi t hout bei ng
transferred to substrates, and is wound uplfs 5 it is at the wi nding part
14. Fig. 11 shows this novenent. The above-described | am nation

method is appbfcﬂjt?inﬁ ' nAftert 'Eﬁef b?le;d:ﬁtE.SHH' ErBf iﬁﬁlhaﬂaﬂt t@np@felfing,

transfer |ayer, suc

a lamnate film for exanple

printed boardshe baaﬁdféémopeﬁ Bﬂepgf by the pephdpgcgudABodPHENPeAES0tHieNg
to this 'nvenihegrwshbsleeate pﬂsaegsEadpa%g' Baf tAk reEeEki RAakO rdm@Wnnos.

Fig. 14 shows a
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am nati on device f | am nating a dr
without being transferred to substrates, and is wound up as

it is at the winding part 14. Fig. 11 shows this movement.

The above-described lamination method is applicable in
the fields requiring the lamination of a transfer layer, such
as dry film of a laminate film, for example, printed boards
and color filrers.

Another embodiment according to this invention will be
described hereinafter referring to drawings.

Fig. 14 shows a lamination device for laminating a dry
film resist as a transfer layer. This lamination device
comprises a substrate transport part, a substrate preheating
part, a lamination part, an inter-substrate film processing
part, a £film feed part and a base film cutting-dividing part.

A series of lamination steps will be described referring
to drawings. The film to be laminated is lengthy laminate
film 101 comprising a base film and a transfer layer and a
cover film formed on the base film in this order, and is fed
from film feed part 104 and introduced to inter-substrate
processing part 103 in a state bearing the cover f£film. Fig.
22 shows the details of the inter-substrate processing part.
The inter-substrate processing part is the same as that
described above. To give smooth cut sections to the resist
(transfer layer), heating devices 113 are arranged at an
interval overlapping the interval between substrates, and the
interval between the heating devices 113 corresponds to the
total of the interval between substrates and the widths of
the end parts of each substrate where lamination is not
required.

The processing for giving smooth cut sections to the
resist is performed, as shown in Fig. 15, by pressing heating
bars 113 (heated metallic thin-plates having sharp edges)
against the film (119, 117, 118) bearing the cover film from
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filmresist as a transfer layer. This |anination device conprises a
substrate transport part, a substrate preheating 15 part, a |am nation

part, an inter-substrate film processing part, a filmfeed part and a
base filmcutting-dividing part. A7series of lam nation steps w |
be described referring to drawings. The filmto be lamnated is Iengthy

| am nat e bhbmph@l-CQ H%%hﬁb“ cB@é% E&hﬂ‘g@g a E§Q“§B§E§'6¥eh9§ %

cover film fornmed on the base f I'n thi's or i lm
feed part 104band lhﬁrguacgdundednnet tobsutaps damagaocbescngepafulm0©n n

a state bearipg, tB§s8°¥§&mf"%heFEQmp?ﬁatﬁ%e§h8§5tthhQsEth bQEstG% end.

i nter-substrate processing part ter-substrate processi ng a is
t he sane as thattEE neteriibdg alfotbe bcsg|félmno@rnnsﬁerséaye@ngndocpw@r

resist iﬂﬁfeénb 55%?5?32& §9F§8¥E885Eé@ﬁg@é@u@ééaggﬁg el 80

i nterval over applng WEEN Su and I'nterva
bet ween the heab! 99 deyi ppesdingCceoresPeaUsot Bekbfids, the heating bars

melt and divide the resist layer (transfer layer), giving
smooth interfaces (cut sections) to divided resist. The
cover film and the base film, except the resist layer, do not

10 suffer such damage that disturbs continuous winding. During
the processing for giving smooth cut sections to the resist,
the resist is exposed by light source 122 in the region
between the heating bars. As shown in Fig. 15, the resist
layer is exposed to UV light (the wavelength of UV light

15 depends on resists, and, for example, ranges from 250 to 450
nm) through the cover film. On exposure, the resist
(transfer layer) cures by photopolymerization, whereby it
loses the adhesiveness as a resist and is improved in the
adhesiveness to the base film. So the exposed surface of the

20 resist (transfer layer surface) does not adhere to substrates
nor lamination rolls, and after lamination, the exposed
resist can be peeled off as it is adhering to the base f£ilm.
When the base film is peeled off, the resist separates onto
the base f£ilm and fhe substrates, and the separating

25 interfaces (cut sections of the resist) are smooth because
they were previously melt-separated by the heating bars.

After the inter-substrate piocessing step, the cover

film is continuously wound up at the cover film winding part
102 through cover film-peeling roll 106. Accumulator 105

30 accumulates the lengthy lamihate £film for one substrate, and
doubles as a tension roll for keeping the tension of the film
constant. The lengthy laminate f£ilm is continuously fed to a
lamination roll part. On the other hand, the substrates to
which the resist is to be transferred are fed to a substrate

35 preheating part, wherein pre-heater 109 (such as a far
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total of the interval between substrates and the wdths of 30 the end parts
of each substrate where | amnation is not required. The
processing for giving snmooth cut sections to the resist is perforned,
as shown in Fig. 15, by pressing heating 18 bars 113 (heated netallic

t hi n-pl ates having sharp edges) 35 against the film (119, 117,

118) bearing

the cover filgLktQ¥ed neater) heats the substrates to a desirk@

10

15

20

25

30

35

temperature (the temperature depends on the kind of the
resist, and is generally 40 to 100 T). After heated
uniformly from both surfaces, the substrates are fed to a
lamination part. The positions of the substrates and the
lengthy laminate film are always controlled, for example, by
sensor 107 for controlling end positions, so that the
substrates come to the inter-substrate processed part of
lengthy laminate f£ilm 101. Throughout lamination,
accumulation roll 105 controls tension so that the film is
always applied with a constant tension irrespective of the
presence of the substrates. Thus the f£ilm has uniform

ability for burying irregﬁlarities in a plane.

A pair of lamination rolls 108 perform lamination. The
parts 111 are transport rolls. After lamination, the base
£film is cut on the substrate by half cutting. Fig. 16 is a
perspective view showing a device for half cutting the base
film on the substrate, and Fig. 17 shows the sections of the
film and the substrate, which are being half cut. The base
film is cut by half cut edges 114 on positions 120 where the
transfef layer is previously separated by the heating bars
during the inter-substrate processing. Half cutting is
preferably controlled so as to cut_thg base f£film alone.
After half cutting, inter-substrate processed f£ilm 116 on the
substrate is peeled by £ilm peeling device 115, with its end
part caught by the film-peeling device 115, whereby film 116
is separated as shown in Fig. 26. As an alternative to the
method of peeling by catching the end part of the.film, the
inter-substrafe part may be peeled off by drawing the whole
film surface of the inter-substrate part by suction.

The inter-substrate processed resist is not transferred

to the substrate and remains adhering to base f£film 118 peeled

.off. - The resist that borders the interfaces made by melt-

separation using the heating bars during the inter-substrate

processing adheres to the substrate within its surface,
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the outer surface of cover film 119. The edges of heating bars 113 are
rounded not to cut or danage the cover filmor the base film The
tenperatures of the heating bars depend on the materials of the base
film transfer layer and cover 5 film ant? generally preferred
tenperatures range from80 to 120 C. By pressing for 1 to 10 seconds,

the heating b@dgti?ehther vmfﬂliﬁ Bl Bhsd dei Innethistsiwds |t dut amsfenel ayer),
gi vi ng sSnoo i nterfaces (cut_sections di vi ded resi st e

cover film arffPRHEHRe f’?ﬂ'ﬁé é&%’e‘b‘ts?wé}%%% gtfylta?/%‘rat}e%l lllﬁ%tbi%QSuF?%r
such damage tfiptes¥stal Nors Osthostrolsand Nk ngut g nchips ofetipe ocesishgater
gi ving snmooth cut sections to the resist, the resist is exposed by

l'i ght source SicBtterede region bet ween the heating bars. As shown in

Fi g. 15,.%he reSiséxam.ples of usable base films are 10 to 100 Um thick
polyethylene terephthalate films, examples of usable transfer

layers are 0.1 to 50 Um thick layers of photosensitive

materials, and examples of usable cover films are 5 to 50 Um
thick oriented polyethylene films.

10 In addition to the base film and the transfer layer and
the cover film formed on the base film in this order, the
lengthy laminate film may further has other layers, such as a
cushion layer interposed between the base film and the '
transfer layer. _

15 The above-described lamination method is applicable in
the fields requiring the lamination of the transfer layer,
such as dry film of a lamindate film, for example, printed

boards and color filters.

20 INDUSTRIAL APPLICABILITY
By the device and method for lamination according to
this invention, a transfer layer, such as resist, can be
continuously laminated to substrates at high speed with
accurate positioning, without forming a transferred layer

25 having uneven thickness.



| ayer is exposed to W light (the wavel ength of UV |ight 15 depends on
resists, and, for exanple, ranges from 250 to 450 nm through the cover
film On exposure, the resist (transfer layer) cures by

phot opol yneri zati on, whereby it | oses tafe adhesi veness as a resist and
Is inproved in the adhesi veness to the base film So the exposed
surface of the 20 resist (transfer |ayer mice) does not adhere to
substrat es nor lamnation rolls, and after |am nation, the exposed
resi st can be peeled off as it is adhering to the base film When t he

base f11mis pecleq of f. 4NSahsakal ReRALALES BBhBrspink"s, BARE RLLBrANd

t he substrates, 't he separating Interraces t séctions o
resist) are smaahlanbsnause substiriade wreaspoati oeshanmsim f%péile@tdedlsby t he

T o AUBREPH RS LRSS SRR BBt Shaa LG 1o cover
t hr ough coverlhmbmwpﬂsl|mgle@dth&OﬂamAmaﬁmuEaﬂmrti@ﬁsport mechanism for
feeding a lengthy laminate film comprising a base film and a
transfer layer'formed thereon to the lamination mechanism, so
that the transfer iayer faces the substrate, and a peeling
10 mechanism for continuously peeling off the base film after
lamination, characterized in that the lamination mechanism
and the peeling mechanism comprise a pair of lamination rolls
facing each other and a guide roll for peeling off the base
film, which is located, in a transport direction of the
15 substrates, forward of the lamination roll on the side of the

lengthy laminate f£ilm.

2. A lamination method comprising feeding, between a
. pair of lamination rolls facing each other, substrates fed at
20 prescribed intervals and a lengthy laminate f£ilm comprising a
base film and a transfer layer formed thereon, so that the
transfer layer faces the substrate, and continuously peeling
off the base film, characterized in that, at a frontal end
part of each substrate, the base film is peeled off by a
25 guide roll for peeling off the base f£ilm, which is located,
in a transport direction of the substrates, forward of the
lamination roll on the side of the lengthy laminate film and
is smaller in diameter than the lamination roll on the side
of the lengthy laminate film, and, at a rear end part of each
30 substrate, the base film is peeled off by the lamination roll
on the side of the lengthy laminate f£ilm.

3. The lamination method of claim 2, wherein the

diameter of the guide roll for peeling off the base film is

35 at most one-third as large as the diameter of the lamination
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30 accunul ates the lengthy lamnate filmfor one substrate, and doubl es

‘as a tension roll for keeping the tension of the film constant. The
IFengthy lamnate filmis continuously fed to a | am nation roll part. On
t he ot her hand, the substrates to which the resist is to be transferred
are fed to a substrate 35 preheating part, wherein pre-heater 109 (such as
a far oll on the side of the lengthy lahiinate fiillim.ared heater)
heats the suggtrates to a desired

4. The lamination method of claim 2 or 3, wherein
the guide roll for peeling off the base film has a diameter

5 of 30 mm or less.

5. The lamination method of claim 2, wherein the
lamination roll on the side of the lengthy laminate film is a
heating roll, and the guide roll for peeling off the base

10 film is a non-heating roll.

6. A lamination method comprising feeding, between

a pair of lamination rolls facing each other, substrates fed
at prescribed intervals and a lengthy laminate film

15 comprising a base film and a transfer layer formed thereon,
so that the transfer layer faces the substrate, and
continuously peeling off the base film, characterized in that
vacant spaces are provided between the lamination rolls and
the lengthy laminate film by vertically moving the lamination

20 rolls or guide rolls, which guide rolls are located, in the
transport direction of the substrates, forwérd and backward
of the lamination roll on the side of the lengthy laminate

film, respectively.

25 7. The lamination method, characterized in that
after the vacant spaces are provided between the lamination
rolls and the lengthy laminate film by vertically moving the
lamination rolls or the guide rolls, a heat shield plate is
inserted in at least one of the vacant spaces.

30

8. The lamination method of claim 7, wherein the
heat shield plate has a self-cooling function.

9, The lamination method of any one of claims 6 to

35 9, wherein the gﬁide roll located, in the transport direction

e [ U
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tenperature (the tenperature depends on the kind of the resist, and is

generally 40 to 100 [err]C). After heated uniformy fromboth
surfaces, the substrates are fed to a 5 lam nation part. The positions of
the substrates and the | engt hy | aminat@2filmare always controlled, for
exanpl e, by sensor 107 for controlling end positions, so that the

substrates cope tRet BEptPE8teSUBSEWALE BEOERESEAMPAALiSA rolll BAJLAE side
| am nate film 101. Throughout | am nation, 10 accurulation_roll 105

control s tensPbntBe iengthrelpminate film dqublespdsiadIWids EOLdnEPEnt

t ensi on |rres§gg1iM§ Q§ftgﬁe basgrgigﬁce of the substrates. Thus the film
has uniform It burying irregularities in a plane. A

pair of |am nation roIIs 108 performlam nation. The 15 parts 111 are

transport golls. —fjter 'ﬁnié&ﬁiﬁ%oﬁ hd%e@&é& for EbAFiAdoesiy Ofahifating
substrate by half cutting. Fig.
onto substrates contlnuously fed and arranged at prescribed

intervals a transfer layer of a lengthy laminate £film
comprising a base film and the transfer layer and a cover
film which are formed on the base film in this order,

10 characterized in comprising

a step of continuously feeding the lengthy laminate
film,

a step of pressing heating bars against the lengthy
laminate film from the outer surfaces of the cover film

15 without cutting the cover film, to give the transfer layer a
divided region corresponding to a total of the interval
between two substrates and the widths of end parts of one
substrate where lamination is not required,

a step of exposing the transfer layer to light at the

20 region which lies between the heating bars and corresponds to
a total of the interval between two substrates and the widths
of the end parts of one substrate where lamination is not
required, |

a step of continuously peeling off the cover £ilm,

25 a step of laminating the transfef layer onto the
substrates, which is continuously fed and arranged at
prescribed intervals, so that the divided region of the
transfer layer made by the heating bars is positioned on the
end parts of the substrates where lamination is not required,

30 a step of half cutting the base film on the substrates
at the parts pressed by the heating bars, and

a step of peeling off the cut base film together with
the transfer layer that was exposed to light.

* 4 L M S *



perspective view showi ng a device for half cutting the base filmon the
substrate, and Fig. 17 shows the sections of the filmand the
substrate, which are being half cut. The base 20 filmis cut by half cut
edges 114 on positions 120 where the tRdnsfer layer is previously
separated by the heating bars during the inter-substrate processing.
Hal f cutting is preferably control | egggkaxsr to cut the base film al one.
After half cutting, inter-substrate processed film 116 on the 25 substrate
is peeled by filmpeeling device 115, with its end part caught by the

filmpeeling devicg 1lpinphebsbiebibd 248 perehbintfRanaisflinatsBa hetRoll 9

26. As an alternative to ] peelin y catching the end part
of the film far a dArynfaimsyesietit aspar trapgfer pa¥erd 6PMPERSdngwRAng t he

whol e 30 il mputiaes anhg okt Erﬁu@§55at§ QQBEEP¥t§U§EéHQatlngs art 1he

i nter - subst r at & processe |st s not "transferred ~ To the subsfrate
and remai ns aliféri agleminataon| part189peandd(10), an inter-substrate film

processing part (3), a £ilm feed part (2), a film
accumulation part (4), a base film continuous peeling part
(12, 13), and a cover film continuous peeling part (5),

10 wherein a lamination is carriéd out by a pair of lamination
rolls (9) and (10), part (15) being transport rolls, a base
film is peeled off from a substrate after lamination, a guide
roll (12) for peeling off the base film is located forward of
the lamination rolls in the transport direction of the

15 substrate, and the guide roll is free to move vertically or
laterally, whereby an angle-between a substrate surface and
the base film being wound up, i.e., the peeling angle of the
base film can be changed to any angle.

20



of f. The resist that borders the interfaces made by nelt- separation
using the heating bars during the inter<substrate 35 processing adheres to

t‘he substrate within its surface, Thi s
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fogether with the base filmthat was half cut on the substrate. Being

nel t-separated by the heating bars, the I nterfaces are snooth, and no
cutting chips of the resist are scattered. 5 Exanpl es of usable
base filnms are 10 to 100 [err]mthick ) pol yet hyl ene terephthal ate
films, exanples of usable transfer -gyers are 0.1 to 50 [err]mthick
| ayers of photosensitive mat eri al §, and exanpl es of usable cover filns
are 5to 50 [err]m thick oriented polyethylene films. 10 In
addition to the base filmand the transfer |ayer and

Fig. 4
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the cover filmformed on the base filmin this order, the | engt hy

| am nate filmmay further has other |ayers, such as a cushion | ayer

i nt er posed between the base filmand the transfer layer. 15 The
above-described | am nation nethod is agplicable in the fields requiring
the lam nation of the transfer |ayer, 7 such as dry filmof a lamnate
film for exanple, printed boards and color filters. 20 | NDUSTRI AL
APPLI CABI LI TY By the device and nethod for |am nation according to
this invention, a transfer |layer, such as resist, can be conti nuously

| am nated to substrates at high speed with accurate positioning,
~without formng a transferred |ayer d5g.having uneven thickness.
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20 CLAI M 1. A | am nation
devi ce, conprising a |lam nation mechani sm- a substrate transport
nmechani sm for feeding 5 substrates to the | am nati on nechani sm at

prescri bed
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intervals, a lengthy lamnate filmtransport nmechani smfor feeding a

| engthy lamnate filmconprising a base filmand a transfer |ayer
f<ormed thereon to the |am nation nmechani sm so that the transfer |ayer
faces the substrate, and a peeling 10 chani sm for continuously peeling
off the base filmafter Ianination,jﬁﬁéracterized in that the

| am nation nmechani sm and the peeling chani sm conprise a pair of

| am nation rolls - facing each other and a guide roll for peeling .off the
base film which is located, in a transport direction of the 15
substrates, forward of the lami nation roll on the side of the | engt hy

| am nate film 2. A | am nation nmethod conprising feeding,

bet ween a pair of | amn arfrotrg—factrng—eachotiher—substrates fed at
20 prescribed interval s| a | ngt hyf | ani nat ¢ |fi cpnprising a

t @71
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by

base filmand a transfer | ayer forned thereon, so that the transfer

| ayer faces the substrate, and continuously peeling off the base film
characterized in that, at a frontal end part of each substrate, the
base filmis peeled off by a 25 guidgr Il for peeling off the base film
whi ch is | ocated, in a transport /ction of the substrates, forward
of the | am nation roll on the sidé of the lengthy lamnate film and
is smaller in diameter than the lamnation roll on the side - of the

| engthy lam nate film and, at a rear end part of each 30 substrate, the
base filmis peeled off by the |anfgiiteh roll on the side of the

| engthy lamnate film 10 3. The | ami nation nmethod of claim2,
wherein the di aneter of th %uide roll for peeling off the base filmis
35 at nost one-third as |arge<das the c%i&rreter of the lam nation

©
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21 roll on the side of the lengthy lamnate film 4. The

| am nation nmethod of claim2 or 3, wherein the guide roll for peeling
off the base filmhas a dianeter 5 of 30 mmor | ess.
7
/7
Fig. 16
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a2y 114
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5. The | am nation nethod of claim?2, wherein the | am patpomrTott—on

REPLACEMENT SHEET |

the side of the lengthy lamnate filmis a heating roll, jan ﬁ,;igmi
~roll for peeling off the base 10 filmis a non-heating roll. B oy
A | am nation method conprising feeding, between a pair off |ammatTon
rolls facing each other, substrates fed at prescribed infervals and a

| engt hy | am nagediy M kb n HQTPE 5 e asys idontawd 1adt bynsl o s1EpEm
formed thereon, so that the transfer |ayer faces the sybstrate

conti nuousl y gemtrely sATsQmehahe ika. Sfartddter PredON™ HY F19- (?a;é‘}?{’te
spaces are prjgr#éke_dsm e daididadt Oldss t#ed 1engthiye llamaidte £ilm

|am nate film

the substrates.

y vertically rmoving thelam nation 20 rolls or %Hide rolls,
whi ch gui de redversrthe cnd BT afhdhe substrates and the spac

between

A pair of lamination rolls 9 and 10 performs lamination.

The parts 15 are transport rolls. After lamination, the base

film is peeled off from the substrate. When the

base film is

peeled off from the substrate, the temperature of the

substrate is close to the temperature of the rolls.

Temperatures closer to the temperature of the rolls improve

peelability more. For example, the resist films

as disclosed

in Japanese Patent Application Unexamined Publication No. 8-

211222 (1996) are more suitable for continuous peeling of
base films. Guide roll 12 for peeling off the base film is

located forward of the lamination rolls in the transport

direction of the substrates. The guide roll is free to move

vertically or laterally, whereby the angle between the

substrate surface and the base £film being wound up, i.e., the

peeling angle 6 of the base film can be changed t
As shown in Fig. 6, the angle & can be changed t

0 any angle.

0 any angle

depending on the base film peeling position on the substrate

in the transport direction of the substrates. For example,

at the lamination starting position, i.e., the frontal

lamination end of the substrate in the transport

direction of

the substrate, the peeling angle & can be increased. As

shown in the left figure wherein the peeling angle 6 = 61 -

(>90° ), the base film is peeled off via peeling

guide roll

12 to increase the peeling angle. On the other hand, when

peeling guide roll 12 is raised, the base film is peeled. off

via the lamination roll, whereby when the peeling guide roll

is raised, the peeling angle- 8 = 62 (<30° ) becomes smaller

than the peeling anglef = 81 “(Z90°) of the peéling via the

peeling guide roll (81 > 62). By controlling these peeling



transport direction of the substrates; forward and backward
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lam nation roll on the side of the lengthy |am nate film
25 7. The | am nati on nethod, characterized in that
" vacant spaces are provi ded between the | ant$hat i on rolls ang
lam nate filmby vertically noving the | am natjon rolls or

| t he Iengthy

rolls, a heatofsh&ﬁﬁéi pl B¢ er Sthe opd¥eiiices iBroat naasiatom dfo tpee Magant
spaces. 30 The | ami nation et hod .af cl .m 7, qﬂgrel tf?i
g gu1 e e

heat shield ptif ebqﬁﬁ S reedRd (HE M dASpeelln
| am nation neihad ofupsirH0e poddsAids farits of the resist that

remain

_without being transferred to substrates, and is wound up as

it is at the winding part 14. Fig. 11 shows this movement.
The above-described lamination method is applicable in

the fields requiring the lamination of a transfer layer, such

as dry film of a laminate film, for example, printed boards

and color filters.

Another embodiment according to this invention will be

described hereinafter referring to drawings.

Fig. 14 shows a lamination device for laminating a dry

film resist as a transfer layer. This lamination device

comprises a substrate transport part, a substrate preheating

part, a lamination part, an inter-substrate film proéessing

part, a £film feed part and a base film cutting-dividing part.
2 series of lamination steps will be described referring

to drawings. The film to be laminated is lengthy laminate

film 101 comprising a base film and a transfer layer and a

cover f£ilm formed on the base £ilm in this order, and is fed

from film feed part 104 and introduced to inter-substrate

processing part 103 in a state bearing the cover film. Fig.

15 shows the details of the inter-substrate processing part.

The inter-substrate processing part is the same as

that

described above. To give smooth cut sections to the resist

(transfer layer), heating devices 113 are arranged

at an

intervai overlapping the interval between substrates, and the

interval between the heating devices 113 corresponds to the
total of the interval between Substrates 110 and the widths of

the end parts of each substrate where lamination is not

regquired.

The processing for giving smooth cut sections

to the

resist is performed, as ShoYP in Fig. 15, by pressing heating

bars 113 (heated metallic thin-plates having sharp

edges)

against the film (119, 117, 118) bearing cover film 119 from
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35 9, wherein the guide roll located, in the transport directjo
22 of the substrate, forward of the lam nation roll on the pife &7 @R
the lengthy lam nate fil mdoubles as a guide roll for peelf ng off the
“base film ' 17

the outer surface of cover f£ilm 119. The edges of heating

bars 113 are founded not to cut or damage the cover film or
base filﬁ 118. The temperatures of the heating bars depend
on the materials of the base film, transfer layer and cover

film, and, generally preferred temperatures range from 80 to

120°C. By pressing for 1 to 10 seconds, the heating bars
melt and divide resist layer 117 (transfer layer), giving
smooth interfaces (cut sections) to divided resist. The
cover film and the base f£ilm, except the resist layer, do not
suffer such damage that disturbs continuous winding. During
the processing for giving smooth cut sections to the resist,
the resist is exposed by light source 122 in the region
between the heating bars. As shown in Fig. 15, the resist
layer is exposed to UV light (the wavelength of UV light
debends on resists, and, for example, ranges from 250 to 450
nm) through the cover f£ilm. On exposure, the resist
(transfer layer) cures by photopolymerization, whereby it
loses the adhesiveness as a resist and is improved in the
adhesiveness to the base film. So the exposed surface of the
resist (transfer layer surface) does not adhere to substrates
nor lamination'rolls, and after lamination, the exposed
resist can be peeled off as it is adhering to the base f£ilm.
When the base film is peeled off, the resist separates onto
the base film and the substrates, and the separating
interfaces {cut sections of the resist) are smooth because
they were previously melt-separated by the heating bars.
Afier the inte:-substréte processing step, the cover
film is continuously wound up at the cover film winding part
102 through cover film-peeling roll 106. Accumulator 105
accumulates the lengthy laminate f£ilm for one substrate, and
doubles as a tension roll for keeping the tension of the film
constant. The lengthy laminate film is continuously fed to a
lamination roll part. On the other hand: the substrates to
which the resist is to be transferred are fed té a substrate

preheating part, wherein pre-heater 109 (such as a far



5- 10. A lam nation nmethod for continuously |am natin
I n

substrates continuously fed and arranged at prescri bed g
transfer layer of a lengthy lamnatggfilm conprising a bage
“the transfer |layer and a cover filmwhich are formed on the

o]

in this order characteri zed |y &Q8Pitsd Ndo ¢ gesigeat ep
conti nuoug}df;’/’a?gégl? efﬁeﬁ?%tnsgt hy | am nate f'o 2. dess

step of

il m
pressi ng teweraguimri¢haghenparatiiee |dapgprAy on theakivhied ftP_Fm flomthe outer
surfaces of its:'l].? §r93’§rsd|§;é+%9€a§§|y""'46hf&”m%“@)'.”gAH@r ¢Ruekafilm to give the

transfer Weafye a egion corresponding to a total of
i nt erval unifolmlyweimomt hotls heteaess thedsubgtigtgshareofednhdopart s

t he
of one

heat i ng

subst rat & ighe; bR i Ofhd poBgtidieer el sybgrrates 1Y %Bdoélégxrnosi ng the

LSt ot e naedas Flua 18 QuESY QOB B,

: sensor 107 for contrelling end positiomns, so that the
substrates come to the inter-substrate processed part of
lengthy laminate film 101. Throughout laminationm,
accumulation roll 105 controls tension so that the film is
always applied with a constént tension irrespective of the
presence of the substrates. Thus the fiim has uniform
ability for burying irregularities in a plane.

A pair of lamination rolls 108 perform lamination. The
parts 111 are transport rolls. After lamination, the base

film is cut on the substrate by half cutting. Fig. 16 is a

perspective view showing a device (112, Fig. 14) for half cutting the base

film on the substrate, and Fig. 17 shows the sections of the
film and the substrate, which are being half cut. The base
film is cut by half cut edges'114 on positions 120 where the
transfef layer is previously separated by the heating bars
during the inter-substrate processing. Half cutting is
preferably controlled so as to cut the base film alone.
After half cutting, inter-substrate processed f£ilm 116 on the
substrate is peeled by film peeling device 115, with its end
part caught by the film-peeling device 115, whereby film 116
is separated as shown in Fig. 18 As an alternative to the
method of peeling by catching the end part of the.film, the
inter-substrate part may be peeled off by drawing the whole
film surface ‘of the inter-substrate part by suction.

The inter-substrate processed resist is not transferred
to the substrate and remains adhering to base film 118 peeled
off. The resist that borders the interfaces made by melt-
separation using the heating bars during the inter-substrate
processing adheres to the substrate within its surface,



end parts of one substrate where |anination is not requijr eg
Step of continuously peeling off the over film 25 a

"lam nating the transfer |ayer onto t substrates, whichji i
continuously fed and arranged at éscribed intervals, sp trat—the
di vi ded region of the transfer Iayer made by the heatingjbars is
positioned on the end parts of the substrates where | am fratTon 1S not
required, 30 a step of half cutting the base filmon the substrates
at the parts pressed by the heatlnngarﬁ, and a step of peeling
off the cut base filmtogether with the transfer |ayer that was exposed

to light.
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