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In the next step, the assembly with its leading edge bonded temporarily to
the substrate is lami- The present invention relates to a laminating
nated over said substrate by means of a ther- technique and, in particular,
to a technique that is  mocompression roller. When a given amount of the
effectively applied to a laminator of the type that   5   assembly has been
laminated over the substrate, it cuts a continuous thin film to a
predetermined size  is cut with a cutting unit to a predetermined size and
laminates it over a substrate.                 corresponding to the
substrate. The cutting unit is Printed circuit boards used in electronic
equip-  mounted on the support member together with the ment such as
computers are formed by depositing    main vacuum plate. a predetermined
pattern of wires of conductive   10    Since the main vacuum plate and the
cutting materials such as copper on one or both sides of   unit, each of
which is a heavy-duty component, are an insulating substrate.
mounted on the same support member, the prior Printed circuit boards of
this type can be man-  art laminator has suffered from the disadvantage
ufactured by the following process: first, an assem-  that a drive source
(e.g. air cylinder) having a large bly of a photosensitive resin layer (ie,
photoresist)  15  capacity (driving capability) must be used to effect and
a protective transparent resin film is laminated  displacement of the
support member. over an electro-conductive layer on the insulating     In
the US-A-4,585,509 is disclosed a laminator substrate by thermocompression,
and this step is   of the same type mentioned above, which is to be
commercially carried out with a device called a    improved by the present
invention. "laminator"; a film with a wiring pattern is then   20  Also, in
the prior art, in the delivery path of the superposed on the assembly and
the photosen-       thin film bonding apparatus, since the thermocom-
sitive resin layer is exposed to light for a predeter-  pression rollers
are moved, a substantial space is mined period of time through the
patterned film    formed between the thermocompression rollers and and the
transparent resin film; subsequently, the  the delivery rollers for
delivering the substrate over transparent resin film is stripped with a
peeler and   25   which the thin films are laminated. Accordingly, in the
exposed photosensitive resin layer is devel-   particular in case of
delivery of a thin substrate, a oped to form a mask pattern for etching;
thereafter,  leading end of the substrate is liable to be sus- the unwanted
areas of the conductive layer are     pended downwardly before the delivery
rollers. As etched away and any residual photosensitive layer  a result, it
is difficult or impossible to lead the is removed to produce a printed
circuit board hav-  30  substrate to the delivery rollers. ing a
predetermined wiring pattern.                    These and other problems
to be solved by the The above-described process of manufacturing    present
invention and the novel features thereof will a printed circuit board
necessarily involves the step  become apparent by reading the following
descrip- of automatically laminating an assembly of a       tion in this
specification in conjunction with the photoresist and a protective film
over the conduc-  35  accompanying drawings. tive layer on the insulating
substrate by ther-        The object of invention is to reduce the weight
mocompression with a laminator. This step of ther-  of the laminator and to
increase the yield of ac- mocompression lamination generally proceeds as
ceptable products. follows.
This object of invention is solved by the fea- First, a continuous sheet of
assembly that has   40  tures of the main claim 1. been wound on the feed
roller in the laminator is      According to the present Invention, a
laminator supplied to the substrate by means of a main       for cutting a
continuous thin film in a predeter- vacuum plate. The surface of the main
vacuum       mined size and laminating the same over a sub- plate over
which the assembly is supplied is pro-  strate, comprises a stationary
laminator body, a vided with a plurality of suction holes through   45
thin film supply means for supplying the continu- which the assembly is
sucked onto the main vacu-   ous thin film to the substrate, a support
means for um plate as it is supplied to the substrate. The   supporting the
thin film supply means, a cutting leading edge of the assembly being
supplied to the  means for cutting the continuous thin film in a substrate
is temporarily bonded (by thermocom-     predetermined size, and is
characterized in that the pression) onto the conductive layer on the
insulat-  50  cutting means is secured to the laminator body in ing
substrate by means of a temporary bonding      an area near the pathway of
the thin film supply portion provided at the downstream end of the
between the thin film supply means and the sub- main vacuum plate. In order
to enable the supply   strate. and temporary bonding of the assembly, the
main        A typical embodiment of the present invention vacuum plate is
mounted on the laminator body via  55  which is disclosed herein may be
briefly described a support member that is movable toward or away    as
follows: from the substrate.                                    A laminator
by which a continuous thin film is cut to a predetermined size and
laminated over a 2   



3                 EP 0 244 817 B1                    4 substrate, wherein a
thin film supply member for   ducts. supplying said continuous thin film to
the substrate   Also, according to an embodiment of the and a temporary
bonding member by which the        present invention, there is provided a
laminator for leading edge of the thin film being supplied by said
laminating a thin film over a substrate, which com- thin film supply member
is bonded temporarily to   5   prises: a delivery roller means for
delivering a the substrate are mounted on the laminator body    substrate
in a predetermined delivery path; a bond- via a support member that is
movable toward or      ing roller means for bonding the thin film over said
away from the substrate, a cutting unit for cutting  substrate; and a
substrate guide means for guiding said continuous thin film to a
predetermined size  the substrate from the bonding roller means to the
being secured to the laminator body in an area  10  delivery roller means.
The substrate guide means near the pathway of thin film supply between said
being located between the bonding roller means temporary bonding member and
the substrate.        and the delivery roller means. In the laminator shown
above, the cutting unit     According to this embodiment of the present is
secured to the laminator body so that the weight  invention, it is possible
to avoid the suspension of of the support member is sufficiently reduced to
15  the leading end portion of the substrate after the enable it to be
driven with a drive source of a small  bonding operation of the thin film
onto the sub- capacity of driving capability.                    strate.
This is available particularly in case of thin According to another aspect
of the invention,   substrates. Since the leading end of the substrate
there is provided a laminator by which a continuous  may be led to the
subsequent delivery rollers with- thin film is cut to a predetermined size
and lami-  20  out fail, any trouble is not caused in the delivery nated
over a substrate, wherein a thin film supply  path. member for supplying
said continuous thin film to     In the following the invention will be
described the substrate is mounted on a support member,      in detail
together with the accompanying drawings. said support member being mounted
on the              Fig. 1 is a schematic view of a laminator accord-
laminator body in such a manner that it is movable  25    ing to a first
embodiment of the present inven- toward or away from the substrate, a thin
film       tion; retaining member by which the portion of said         Fig.
2 is an enlarged diagrammatic representa- continuous thin film to be cut is
retained within the  tion of the essential components of the laminator
pathway of thin film supply being also mounted on     shown in Fig.1; said
support member, the continuous thin film re-  30  Fig. 3 is a perspective
view of a partial section tained on said thin film retaining member being
cut   of the main vacuum plate shown in Fig. 1; to a predetermined size
with a cutting unit, said     Fig. 4 is a diagrammatic plan view of the
lamina- cutting unit being secured to the laminator body in  tor looking in
the direction of arrow IV in Fig. 2; an area near the pathway of thin film
supply be-      Fig. 5 shows the essential components of the tween said
thin film supply member and said sub-  35    laminator in section as taken
on line V-V in Fig. strate.
4; In the laminator described above, both the thin   Fig. 6 is a
perspective view of the essential film supply member and the thin film
retaining        components of the thermocompression rollers member are
mounted on the support member, and         and the substrate guide member
shown in Figs. while the thin film is retained on the thin film   40  1 and
2; and supply member it is retained by the thin film retain-  Fig. 7 is a
perspective view of the essential ing member to be situated on the proper
position      components of the thin film adjusting unit and for cutting
with the cutting unit. Because of this   the thin film projecting unit
shown in Figs. 1 and arrangement, the thin film between the thin film
2. supply member and the thin film retaining member  45  Fig. 8 is a
schematic drawing of a laminator will not slack in any part thereof and the
cutting    according to a second embodiment of the position of the thin
film can be brought into exact   present invention; alignment with that of
the cutting unit. In addition,  Fig. 9 is a perspective view showing the
essen- the cutting unit is secured to the laminator body, so  tial
components of the laminator of Fig. 8; that the weight of the support
member is suffi-  50   Fig. 10 is a perspective view showing on an ciently
reduced to enable it to be driven with a      enlarged scale the essential
components of the drive source of a small capacity or driving capabil-
thin film supply detector unit shown in Fig. 9; ity.
Fig. 11 is an enlarged diagrammatic representa- The fact that the cutting
position of the thin film  tion of the essential components of the
laminator can be brought into exact alignment with that of the   55  shown
in Fig. 8; and cutting unit has the additional advantage of allowing  Figs.
12 to 14 are diagrammatic views showing the thin film to be cut for the
correct dimensions    on an enlarged scale the essential components and
thereby increasing the yield of acceptable pro-   of the laminator of Fig.
8 according to individual 3  



5                 EP0244817B1                        6 steps of a method of
effecting thermocompres-   mission mechanism that transmits the displace-
sion lamination with this laminator.            ment of the motor to the
main vacuum plate B. Fig. 3 is a perspective view of a partial section
DESCRIPTION OF THE PREFERRED EMBODI-               of the main vacuum plate
6. As shown, the plate 6 MENTS                                         5
is provided with a plurality of grooves 6A that extend transversally in a
direction generally or- '   Embodiments of the present invention in which
thogonal to the direction of supply of the assembly it is applied to a
laminator for thermocompression  1 B and which are arranged in the
direction in which laminating an assembly of a photosensitive resin  the
assembly 1B is conveyed. The length of each layer and a transparent resin
film onto a printed   10  groove 6A as measured in the direction
transversal circuit board is hereinafter described specifically  to the
direction in which the assembly 1B is sup- with reference to the
accompanying drawings.       plied is generally the same as the dimension
of the In the accompanying drawings intended for il-  assembly 1 B as
measured in that transversal direc- lustrating the first embodiment,
components that   tion, so that the assembly 1 B will cover each achieve
the same functions are identified by the   15  groove 6A. The bottom of
each groove 6A is pro- same numerals and redundant explanation of such
vided with a plurality of suction holes 6B by way of components will be
omitted.                        which the assembly 1 B is to be sucked onto
the A laminator according to the first embodiment  main vacuum plate 6.
Although not shown, each of the present invention is shown schematically in
suction hole 6B is connected through an exhaust Fig. 1 and in Fig. 2 which
is an enlarged schematic  20  pipe to a vacuum source such as a vacuum
pump. view of the essential components of Fig. 1.        Both ends 6C of
each groove 6A are tapered from As shown in Figs. 1 and 2, an assembly 1 of
the margin of the main vacuum plate 6 toward its three layers, ie, a
transparent resin film, a pho-  center. The tapered ends 6C are so designed
that tosensitive resin layer, and another transparent res-  the ends of the
assembly I B will be positioned in in film, is continuously supplied from a
feed roller 2   25  rigistry therewith when it is sucked onto the main to a
peeling roller 3 by which it is separated into  vacuum plate 6. one
transparent resin film (protective film) 1A and   The tapered ends 6C serve
the following two an assembly 1B composed of a photosensitive
purposes: first, they provide enhanced sucking of resin layer with its
adhesive surface exposed and  the assembly 1B by ensuring a maximum area in
the other transparent resin film. The transparent  30   which it is sucked
into grooves 6A; secondly, any resin film 1A is wound onto a takeup roller
4.     small offset in the position on which the assembly The leading edge
of the assembly 1 B that has  1 B is sucked in the grooves 6A can be
absorbed been separated from the protective film 1A will    by the tapered
ends 6C which provide sufficient air pass on a tension roller 5 to be
sucked onto a main  drag to prevent the margins of the assembly 1 B vacuum
plate 6. The tension roller 5 is so designed  35  from becoming slipped out
of engagement with that it will impart an appropriate amount of tension
said tapered ends and thereby permit the assem- to the assembly 1 B as it
is supplied from the feed  bly 1 B to be sucked in the grooves 6A in a more
roller 2 to the main vacuum plate 6. In other words,  reliable manner. the
tension roller 5 serves to keep the assembly 1 B  The downstream end of the
main vacuum plate taut without developing any surface defects such   40  6
as seen in the direction in which the assembly as wrinkles.
1 B is supplied is provided with a temporary ther- The main vacuum plate
(film supply member) 6   mocompression bonding portion 6D that has an is so
designed that it allows the assembly 1 B to be  arc-shaped surface to which
the assembly 1 B is to supplied from the roller 2 onto an electroconductive
be sucked. This bonding portion 6D is formed as layer on the surface of an
insulating substrate 12.  45  an integral part of the main vacuum plate 6.
As The main vacuum plate 6 is supported on the       shown in Figs. 1 and
2, a heater 6E is provided in laminator body (housing of the laminator) 8
via a  the interior of the bonding portion 6D as a means support member 7
and is movable toward or away    for heating its arc-shaped portion. The
bonding from the insulating substrate 12 (Viz., the supply  portion 6D is
so constructed that by this area the member 6 moves in the direction
indicated by   so  leading edge of the assembly 1B being supplied arrow A).
The support member 7 is composed of a    on the main vacuum plate 6 is
bonded temporarily drive source 7A which may be formed of an air     to the
substrate 12 with heat and pressure. cylinder for displacing the main
vacuum plate 6,      In the present invention, the main vacuum plate and a
supporting portion 7B for supporting the     6 and temporary bonding
portion 6D may be drive source 7A on the laminator body 8. In place   65
formed as separate members which are individually of an air cylinder, the
drive source 7A may be     mounted on the laminator body 8 via the support
formed of a hydraulic or electro-magnetic cylinder,  member 7. or a
combination of a stepping motor and a trans- 4 



7                 EP0244817B1                        8 A sub-vacuum  plate
9 is provided on the       plied on the main vacuum plate 6 is cut to a
laminator body 8 in an area near the temporary     predetermined length in
accordance with the di- bonding portion 6D, namely in the vicinity of the
mensions of the substrate 12. pathway of supply of assembly 1B between that
The construction of the cutter unit 10 is specifi- portion and the
substrate 12. Although not shown,   5   cally shown in Fig. 4 which is a
schematic plan the sub-vacuum plate 9 is also provided with suc-  view of
this cutter unit looking in the direction of tion holes and it is composed
of an upper sucking  arrow IV in Fig. 2, and in Fig. 5 which shows a
portion 9a and a lower sucking portion 9b to pro-  section of the cutter
unit as taken on line V-V in vide a U-shaped form. The upper sucking
portion    Fig. 4. 9a of the sub-vacuum plate 9 chiefly serves to  10    As
is apparent from Figs. 4 and 5, the cutter have the leading edge of the
assembly 1B sucked    unit 10 is chiefly composed of a guide member so that
it is sucked (and retained) on the temporary  10A, a moving member 10B and
a disk-shaped bonding portion 6D. In order to enable the leading  cutter
10C. edge of the assembly 1 B to be sucked onto the        The guide member
10A extends transversal to bonding portion 6D, the sub-vacuum plate 9 is
15  the direction in which the assembly 1 B is supplied mounted on the
laminator body 8 and operated       and one or both ends of the member 1 OA
are with a drive source 9A which may be in the form of  secured to the
laminator body 8 by such fastening an air cylinder that is movable toward
or away from  means as screws, bolts, nuts, and adhesives. In the pathway
of the supply of assembly 1 B (ie,     order to ensure correct movement of
the moving moved in the direction of arrow B).           20  member 10B in
the direction transversal to that of The lower sucking portion 9b of the
sub-vacu-  the supply of assembly 1B (ie, the direction of um plate 9 is so
constructed that after a continuous  arrow C in Fig. 4), the guide member 1
OA is form of assembly 1B has been cut with a cutting   provided with
recesses (or projections) 1 Oa that unit 10, the resulting segment of
assembly is      engage correspondingly shaped projections (or re- sucked
at its trailing edge and retained within the   25  cesses) 1 Ob formed on
the moving member 10B. pathway of the supply of assembly 1B. This lower
The moving member 10B is so constructed sucking portion 9b is also
constructed in such a   that it will slide along the guide member 1OA way
that after the start of thermocompression lami-  transversely to the
direction in which the assembly nation, a slack will form in that portion
of the   1B is supplied. This moving member 10B is con- assembly 1B which
is situated between 9b and a   30  nected to a slider 10E that will move in
the direc- rotary vacuum plate 13 (namely, a slack assembly  tion of arrow
C' within a hollow tube 10D that 1B' will be formed). The slack assembly
1B' can    extends along the guide member 10A and which is be formed by
supplying the assembly 1B on the    supported at both ends to the laminator
body 8. main vacuum plate 6 at a speed that is so con-     Movement of the
slider 10E is effected by blowing trolled as to be faster than the
peripheral speed of  35  a fluid such as air into the hollow tube 10D, or a
thermocompression roller 11 (viz., the speed of  drawing such a fluid from
the tube, through either thermocompression lamination). For instance, if
the  end thereof. In other words, the slider 10E will be peripheral speed
of thermocompression roller 11 is  moved from left to right in Fig. 4 when
a fluid is set to be constant, the speed at which the assem-  blown into
the hollos tube 10D from its left side, bly 1 B is supplied on the main
vacuum plate 6 will  40  and will be moved in opposite direction when the
be set to a higher value than this peripheral speed.  fluid is blown from
the right side. The slider 10E Is Although not shown, the speed at which
the as-     so designed as to displace the moving member sembly is supplied
on the main vacuum plate 6      10B. In place of air, a gas such as an
inert gas or a and the peripheral speed of the roller 11 are con-  liquid
such as water or oil may be blown into the trolled by a sequence control
circuit.        45  hollow tube 10D. Alternative means for effecting As in
the case of drive source 7A, the drive   displacement of the moving member
10B include source 9A for sub-vacuum plate 9 may be in the     an air
cylinder, a hydraulic cylinder and a motor. form of a hydraulic cylinder or
the like in place of  The disk-shaped cutter 10C is rotated as the an air
cylinder.                                   moving member 10B is displaced
and at least its The cutter unit 10 is provided in the laminator  50
periphery is provided with a blade for cutting the body (or a front-stage
substrate conveyor 14) in an  assembly 1 B. The force to rotate the
disk-shaped area near the pathway of the assembly 1B that is   cutter 10C
is imparted by the combination of a supplied from the temporary bonding
portion 6D to  pinion 10G on an axis 10F and a gear wheel 101 on the
substrate 12. Stated more specifically, the cut-  an axis 10H that meshes
with a rack 10J. One or ter unit 10 is disposed to face the sub-vacuum   55
both ends of the rack 10J are secured to the plate 9 with the assembly 1B
being positioned     laminator body 8. The engagement between the
therebetween. The cutter unit 10 is so constructed  rack 10J and the gear
wheel 101 is stabilized by that the assembly 1B which is continuously sup-
means of a retainer roller 10L that is mounted on 



5    9                 EP0244817B1                        10 the moving
member 10B.                             priate means such as ultrasonic
waves or a laser The disk-shaped cutter 10C is made of a me-     beam.
Alternatively, the cutting unit 10 may be in tallic material such as a
high-speed tool steel and  the form of a cutter, such as a guillotine
cutter, a at least the surface of the blade is coated with   band-shaped
cutter, a wire-shaped cutter (which polytetrafluoroethylene.
Polytetrafluoroethylene is   5   may or may not be heated) or a
knife-shaped highly inert to chemicals and has superior heat    cutter,
that has a blade extending transversely to stability; in addition, this
resin has, a small coeffi-  the direction of supply of the assembly 1B and
cient of friction and will not readily adhere to other  which is generally
equal to or larger than the trans- materials. In laminators of the type
contemplated  versal dimension of the assembly 1 B. Whichever by the
present invention, repeated cutting of the   10  type of cutter may be
chosen, the cutting unit 10 is assembly 1 B will produce shavings that are
com-   capable of cutting through the desired area of the posed of tiny
particles and which contain various  assembly in a single action.
chemicals. If such shavings adhere to the blade of     The assembly 1 B
whose leading edge has the disk-shaped cutter 10C, its cutting performance
been temporarily thermocompression bonded to will easily deteriorate. This
problem can be effec-  15  the conductive layer on the insulating substrate
12 tively  solved  by  coating  a  film  of poly-     by means of the
temporary bonding portion 6D of tetrafluoroethylene on the blade surface.
the main vacuum plate 6 is subsequently laminated The moving member 10B in
the neighborhood       over the substrate 12 by thermocompression with of
the disk-shaped cutter 10C is provided with a   the roller 11. When the
leading edge of the assem- protective cover 10K over the cutter 10C that is
20  bly 1 B is being bonded temporarily to the conduc- chiefly intended to
ensure utmost safety for the   tive layer by means of the temporary bonding
operating personnel.                               portion 6D, the
thermocompression roller 11 is The cutting unit 10 described above is so
con-  rotating on the position indicated by the dashed structed that in
response to the sliding of the    line 11' in Fig. 1. Therefore, the roller
11 is so moving member 10B along the guide member 10A   25  constructed
that it will not come in contact with the in one direction, the disk-shaped
cutter 10C is    bonding portion 6D during the temporary bonding rotated to
cut the assembly 1 B to a size that     operation. After the temporary
bonding operation, corresponds to the length of the insulating sub-   the
roller 11 will be shifted from the position in- strate 12. The assembly 1 B
can be cut by moving   dicated by the dashed line 11' to the position the
disk-shaped cutter 10C in one direction and   30  indicated by the solid
line , or where the insulating this enables rapid cutting of the assembly
1B.    substrate 12 carrying the assembly 1B on both In the above-described
laminator of the present  sides is held between upper and lower thermocom-
invention, the main vacuum place 6 and temporary   pression rollers 11. The
rollers 11 will then rotate in bonding portion 6D are mounted on the
laminator    the direction indicated by arrow D in Fig. 2 such body 8 via
the support member 7 that is movable  35  that they will convey the
insulating substrate 12 as toward or away from the substrate 12, and the
the assembly 1B is thermocompression laminated cutting unit 10 for cutting
the assembly 1B is     over the conductive layer on each side of the
secured to the laminator body 8 in an area near the  substrate. As long as
the step of thermocompres- pathway of supply of the assembly 1B between the
sion lamination is being carried out, the mode of temporary bonding portion
6D and the substrate  40  sucking the assembly 1 B onto the main vacuum 12.
This arrangement is effective in reducing the  plate 6 or sub-vacuum plate
9 is turned off, and the weight of the members to be supported by the
assembly 1B is automatically supplied from the support member 7 and thereby
allowing it to be     feed roller 2 by the rotating force of the rollers 11
driven with the drive source 7A that may have a    and the retaining force
provided by these rollers small driving capability (or capacity).       45
and the substrate 12. The above-described arrangement is also ef-
The trailing edge of the assembly 1B that has fective in reducing the
numbers that have to be    been cut with the cutting unit 10 will be guided
by supported by the support member 7 and thereby      a triangular rotary
vacuum plate 13 such that it will simplifying the layout of the support
member 7 and  not develop any wrinkles or other surface defects associated
components thereof so as to reduce the   50  and that it will be correctly
thermocompression overall size of the laminator.
laminated with the rollers 11. As shown in Fig. 6, The reduction in the
size of drive source 7A    the rotary vacuum plate 13 is rotatably
supported and other components offers the additional advan-  on the shaft
of each thermocompression roller 11 tage of decreasing the production cost
of the      and a plurality of suction holes 13A are provided in laminator.
55  the sucking surface of the plate 13 which is in The cutting unit 10
which achieves its function  contact with the assembly 1B. The sucking
surface by moving the disk-shaped cutter 10C may be in     provided with
the suction holes 13A is constructed 



the form of a beam cutter that employs an appro-   in the same manner as
the sucking surface of the 6    11                EP0244817B1
12 main vacuum plate 6 shown in Fig. 3. Although not  with the bonding
portion 6D so that said leading shown, suction holes may also be provided
in the   edge can be temporarily thermocompression bon- top surface of the
rotary vacuum plate 13 and this  ded onto the conductive layer on the
insulating layout has the advantage of providing a slack as-  substrate 12
in a reliable manner. sembly 1B' of the shape shown in Fig. 2.      5
A thin film projecting unit 17 is mounted in the The substrate 12 is
conveyed to the temporary   laminator body 8 (or front-stage conveyor 14 or
bonding position of the laminator by means of the  support member 7) in an
area near the assembly front-stage conveyor 14 that is composed of lower
1B (or 1B') that is supplied between the lower transport rollers 14A and
upper transport rollers  sucking portion 9b of the sub-vacuum plate 9 and
14B. After the assembly 1B has been laminated   10  the rotary cacuum plate
13. This projecting unit 17 over the substrate 12 by means of rollers 11 in
the  is so constructed that it will form the slack assem- laminator, the
substrate will be conveyed to an    bly 1 B' in a direction in which it
will be brought into exposure unit (for producing a patterned wiring)
intimate contact with the thermocompression roller with a rear-stage
conveyor 15 that is composed of  11. As shown specifically in Figs. 2 and
7, the unit lower transport rollers 15 and upper transport roll-  16  17 is
composed of a fluid conveying pipe 17A ers 15B.
extending transversely to the direction in which the A thin film adjusting
unit 16 is provided on the  assembly 1B is supplied and a plurality of
fluid laminator body (or front-stage conveyor 14 or sup-  blowing holes 17B
made in this pipe 17A. port member 7) in an area near the pathway of thin
The fluid conveying pipe 17A has a hollow film supply, or the pathway of
the movement of the   20  interior and will permit the passage of a fluid
there- temporary bonding portion 6D of the main Vacuum    through at a
pressure higher than one atmosphere. plate 6. The adjusting unit 16 is so
constructed that  In the embodiment under discussion, the fluid con- it
will adjust the leading edge of the assembly 1B  veying pipe 17A is shown
to have a generally to be supplied in a direction in which it will come
circular cross section but the cross-sectional shape into intimate contact
with the temporary bonding   25  of this pipe is not limited to a circle
and may be portion 6D. As shown specifically in Figs. 2 and 7,  rectangular
or elliptical. adjuster 16 is composed of a fluid conveying pipe      The
fluid blowing holes 17B are disposed in 16A that extends transversely to
the direction in  such a manner that a fluid will be blown against the
which the assembly 1B is supplied and a plurality  assembly 1 B' in a
direction in which its slack will of fluid blowing holes 16B made in this
pipe 16A.  30  protrude in the way already described above (ie, in The
fluid conveying pipe 16A has a hollow       the direction of arrow F in
Figs. 2 and 7). interior and will permit the passage of a fluid there-  As
in the case of thin film adjusting unit 16, air through at a pressure
higher than one atmosphere.  is typically used as a fluid in the film
projecting unit In the embodiment under discussion, the fluid con-  17.
Alternatively, gases such as inert gases or veying pipe 16A is shown to
have a generally  35  liquids such as water and oil may be used as circular
cross section but the cross-sectional shape  fluids. of this pipe is not
limited to a circle and may be     As described above, in the laminator of
the rectangular or elliptical.                         present invention,
the thin film projecting unit 17 The fluid blowing holes 16B are disposed
in     which adjusts the slack assembly 1B' to project in such a manner
that a fluid will be blown against the   40   a direction in which it is
brought into intimate assembly 1 B in a direction that ensures proper
contact with the thermocompression roller 11 is adjustment of the assembly
1 B (ie, in the direction  mounted in the laminator body 8 (or support mem-
of arrow E in Figs. 2 and 7).                      ber 7 or front-stage
conveyor 14) in an area near Air is typically used as a fluid in the film
the assembly 1B'. This arrangement enables the adjuster 16). Alternatively,
gases such as inert gas-  45  assembly 1B' to become slack in a direction
in es or liquids such as water and oil may be used as  which it can be
reliably brought into intimate con- fluids.
tact with the thermocompression roller 11 and a As described above, in the
laminator of the     particularly notable advantage that results from this
present invention, the thin film adjusting unit 16  fact is that the
trailing edge of the assembly 1B which adjusts the leading edge of the
assembly 1 B   50  can be reliably sucked onto the rotary vacuum to be
supplied in a direction in which it is brought  plate 13. Consequently, the
trailing edge of the into intimate contact with the temporary bonding
assembly 1 B can be thermocompression laminated portion 6D of the main
vacuum plate 6 is mounted   over the conductive layer on the insulating
sub- in the laminator body (or support member 7 or      strate 12 in a
reliable manner without developing front-stage conveyor 14) in an area near
the path-  55  any wrinkles or other surface defects. way of the movement
of the bonding portion 6D.         In the present invention, the thin film
adjusting 



This arrangement assures the leading edge of the   unit 16 or thin film
projecting unit 17 may be assembly 1B to be brought into intimate contact
constructed of a plurality of fluid blowing nozzles 7    13
EP 0 244 817 B1                   14 that are provided transversely to the
direction of  can travel through this space smoothly by virtue of the
supply of assembly 1B and through which a     guidance by the member 18.
fluid will be blown against the assembly 1 B in such  In the present
invention, the substrate guide a manner that it will be adjusted or allowed
to   member 18 may be formed of a screen or a solid project in the
appropriate direction defined in the   5   plate. preceding paragraphs.
The method of laminating the assembly 1B by Alternatively, the adjusting
unit 16 or projecting  thermocompression with the laminator of the em- unit
17 may be constructed of a suction pipe      bodiment being discussed is
hereinafter described extending transversely to the direction in which the
briefly. assembly 1B is supplied and a plurality of suction   10  In the
first step, the leading edge of the assem- holes that are made in this pipe
and through which  bly 1 B which has been separated from the protec- a
vacuum is drawn to have the assembly 1 B ad-   tive film 1A on the peeling
roller 3 is manually justed or project in the already defined appropriate
positioned between the sub-vacuum plate 9 and direction.
the cutting unit 10. If desired, each of the units 16 and 17 may be   15
In the next step, the insulating substrate 12 is constructed of a
projecting member that enables   conveyed over transport rollers 14A and
14B in the the assembly 1 B to be adjusted or project in the  front-stage
conveyor 14. When the leading edge of specified appropriate direction.
the substrate 12 reaches the temporary bonding In the present invention,
the film adjusting unit  position, the leading edge of the assembly 1 B is
16 may serve as the film projecting unit 17, or vice  20  sucked onto the
surface of the sub-vacuum plate 9. versa.
Thereafter, the drive source 9A is actuated to move A substrate guide
member 18 is mounted on     the sub-vacuum plate 9 away from the pathway of
the laminator body 8 (or rear-stage conveyor 15) in  the supply of assembly
1 B so that the leading an area between the thermocompression roller 11
edge of the assembly will be sucked to the tem- and a transport roller 15A
in the rear-stage con-  25  porary bonding portion 6D. As it is sucked to
the veyor 15. This guide member 18 is so constructed  main vacuum plate 6
and the temporary bonding that the substrate 12 over which the assembly 1B
portion 6D, the assembly 1 B undergoes adjustment has been
thermocompression laminated will be      by the thin film adjusting unit 16
so that the leading guided from the laminating position to where the  edge
of the assembly can be reliably sucked to the transport rollers 15A and 15B
are positioned. As   30  temporary bonding portion 6D. when the operation
shown specifically in Fig. 6, guide member 18 may  is continuous, the
leading edge of the assembly 1B be in an interdigital form of bars that
extend in the  that has been cut with the cutting unit 10 is sucked
direction of conveyance of the substrate 12 and   to the temporary bonding
portion 6D. which are arranged transversely to that direction of
Subsequently, the drive source 7A is actuated conveyance. The interdigital
guide member 18 is  35  to allow the main vacuum plate 6 to be moved
capable of guiding the substrate 12 smoothly by   toward the substrate 12.
As a result of this move- reducing the area of contact and, hence, the
fric-  ment, the leading edge of the assembly 1B that tional resistance
with the substrate 12.          has been sucked to the temporary bonding
portion The advantage of incorporating the substrate   6D is temporarily
bonded to the conductive layer guide member 18 between the
thermocompression   40  on the insulating substrate 12 by thermocompres-
roller 11 and a transport roller 15A in the rear-stage  sion. conveyor 15
is obvious when the substrate 12 is       After the leading edge of the
assembly 1B has thin because it can be guided and conveyed to     been
temporarily bonded to the substrate 12, the transport rollers 15A and 15B
in a reliable manner  operation of sucking by the main vacuum plate 6
without sagging at the leading edge after the as-  45  and temporary
bonding portion 6D is turned off and sembly 1 B has been laminated to each
of its sides  the drive source 7A is actuated to cause each of by
thermocompression. This is effective in prevent-  the main vacuum plate 6
and temporary bonding ing the occurrence of troubles in the rear-stage
portion 6D to move away from the temporary bond- conveyor 15 (or the
substrate transport path). The  ing position. As already mentioned, the
cutting unit effectiveness of the substrate guide member 18 is  so  10 is
secured to the laminator body 8, so that the particularly great in the
laminator of the embodi-  drive source 7A can be reduced in size or its
ment under discussion, in which the thermocom-    driving capability can be
enhanced to achieve rapid pression roller 11 is shifted from the position
in-  operation of the laminator. dicated by dashed line 11' to the one
indicated by   In a subsequent step, the thermocompression the solid line
before temporary bonding of the   55  rollers 11 are shifted from the
position indicated by 



assembly 1B is started. This shifting results in the  the dashed line 11'
to the temporary bonding posi- creation of a considerable space between the
roller  tion indicated by the dashed line. As the rollers 11 11 and
transport roller 15A but the substrate 12  are rotated over both sides of
the insulating sub- 8    15                EP0244817B1
16 strate 12 with the leading edge of the assembly 1 B  without any
troubles, past the substrate guide being temporarily bonded thereto, said
assembly is  member 18 to be carried through the transport
thermocompression laminated to the conductive      rollers 15A and 15B in
the rear-stage conveyor 15 layer on both sides of the substrate 12. In this
step,  by the rotating force of the thermocompression the operation of
sucking by the main vacuum plate   5   rollers 11. The substrate 12 is
further transferred 6, temporary bonding portion 6D and sub-vacuum     from
the rear-stage conveyor 15 to an adjacent plate 9 is all turned off, so
that each of the ther-  exposure unit. mocompression rollers 11 will be
automatically         Further the sub-vacuum plate 9 may be com- supplied
with the assembly 1B from the feed roller  posed of two independently
controlled plates, one 2 by the rotating force of rollers 11 and the
retain-  10  plate being used to have leading edge of the ing force
provided by the rollers 11 and the sub-  assembly 1 B (as seen in the
direction of its supply) strate 12.
sucked to the temporary bonding portion 6D, and When a given amount of
assembly 1 B has        the other plate being used as a holder of the been
laminated on the substrate 12 by thermocom-   cutting unit 10. In another
application of the lamina- pression, the action of sucking by the main
vacuum   15  tor of the present invention, the substrate 12 is plate 6 and
rotary vacuum plate 13 is started and  preheated in preparation for the
lamination of the the drive source 7A is actuated to allow the assem-
assembly 1B over the substrate with unheated bly 1 B to be supplied to the
substrate 12 as it is  compression rollers. The laminator of the present
sucked by the main vacuum plate 6. The supply      invention can also be
employed in attaching a speed of the assembly 1 B is so set as to be faster
20  protective film to the surface of a decorative lami- than the speed at
which it is thermocompression    nated sheet used as a construction
material. laminated over the substrate 12 by rollers 11 (or      The
present invention provides a laminator by the peripheral speed of the
rollers 11).           which a continuous thin film is cut to a predeter-
After the supply of the assembly 1 B, the suck-  mined size and laminated
over a substrate, wherein ing action of the main vacuum plate 6 is turned
off  25  a thin film supply member for supplying said con- and the drive
source 7A is actuated to allow the   tinuous thin film to the substrate and
a temporary main vacuum plate 6 to move away from the sub-     bonding
member by which the leading edge of the strate 12. At the same time, the
sucking action of  thin film being supplied by said thin film supply the
sub-vacuum plate 9 is started and the plate is  member is bonded
temporarily to the substrate are brought close to the supply path of
assembly 1 B   30   mounted on the laminator body via a support mem- so
that it will suck and retain the trailing edge (area  ber that is movable
toward or away from the sub- to be cut) of the assembly. As a result of
this    strate, a cutting unit for cutting said continuous thin sucking
step, a slack assembly 1 B' can be formed  film to a predetermined size
being secured to the between the sub-vacuum plate 9 and the rotary
laminator body in an area near the pathway of thin vacuum plate 13. The
trailing and leading edges of  35  film supply between said temporary
bonding mem- the slack assembly 1 B' as seen in the direction of  ber and
the substrate. This arrangement contri- its supply are adjusted by the thin
film adjusting  butes to a reduction in the weight of the support unit 17
in such a manner that they are reliably    member and thereby enables it to
be driven with a sucked onto the lower sucking portion 9b of the    drive
source of a small capacity of driving capabil- sub-vacuum plate 9 and the
rotary vacuum plate  40  ity. 13, respectively.
A laminator according to another embodiment While it is held in this state,
the assembly 1 B  of the present invention is shown schematically in is cut
at its trailing edge with the cutter unit 10 to  Fig. 8. provide a segment
of a predetermined size that         Fig. 9 is a perspective view of the
essential corresponds to the size of the substrate 12.  45  components of
the laminator shown in Fig. 8. As is Subsequently, the trailing edge of the
so cut   clear from Fig. 9, the feed roller 102 is supported assembly 1B is
sucked by the rotary vacuum plate  on a roller support member 105 with the
shaft 102A 13, which then rotates at a speed slightly slower  being fitted
in an arc-shaped recess 105A. The than that of the thermocompression roller
11 and   roller support member 105 is attached to the out- imparts an
appropriate amount of tension to that  50  side of the cover frame of the
laminator body 107 part of the thin film which is defined by the area  by
suitable connection means such as screws (or where it is laminated by
rollers 11 and its trailing  with an adhesive). edge. As a result, the
trailing edge of the assembly   The takeup roller 104 is supported on a
roller 1B can be laminated onto the conductive layer on   support member
106 with the shaft 104A being 



the insulating substrate 12 without developing any   55  fitted in a
U-shaped recess 106A. The roller sup- surface defects such as wrinkles.
port member 106 is attached to the outside of the After the assembly 1 B
has been laminated by    cover frame of the laminator body 107 in the same
thermocompression, the substrate 12 is conveyed,   manner as the roller
support member 105 is at- 9    17               EP 0 244 817 B1
18 tached.                                            encoder that is
composed of a rotary disk 108B The roller support member 105 is provided at
having a plurality of slits 108A on its periphery and its left end (closer
to the operator) with an arc-  a detector 108C which performs the detection
of shaped recess 105B that serves as a place where    slits 108A. In short,
the film supply detector 108 is the feed roller 102 is held temporarily.
The roller   5   so designed that it produces a predetermined out- support
member 106 is provided at its right end    put signal in accordance with
the specific number (farther away from the operator) with arc-shaped   of
revolutions of the separating rollers 103. The recesses 106B and 106C each
of which serves as     rotary disk 108B may be made of an appropriate a
place where the takeup roller 104 is held tem-   material such as a resin,
a light metal or a metal porarily.                                      10
alloy. The detector 108C is so designed that it The arc-shaped recesses
105B, 106B and          detects the presence or absence of slits 108A by
106C may be used as temporary roller-holding       suitable means such as
light or ultrasonic waves. places in the following manner. If the assembly
101  The film supply detector 108 is mounted in the is exhausted, it
becomes necessary to replace the  cover frame of the laminator body 107 in
such a feed roller 102 with a new one that is fully loaded   15  location
that it will not impede the supply of assem- with the assembly 101. In this
case, the shaft 104A  blies 101 and 101 B. of the takeup roller 104 is
shifted from the U-        The film supply detector unit 108 is disposed
shaped recess 106A to either the arc-shaped re-    in the pathway of the
supply of assemblies 101 and cess 106B or 106C. While the shaft 104A is
fitted  101B so that it is capable of monitoring the supply in 106B or
106C, the shaft 102A of the feed roller  20  of htese assemblies. Stated
more specifically, the 102 is shifted from the arc-shaped recess 105A to
detector unit 108 serves to determine whether the the arc-shaped recess
105B in which it is tem-     assembly 101 or 101B is being supplied in the
porarily fitted before it is dismounted from the roller  correct manner to
attain such purposes as tem- support member 105. Subsequently, the shaft
102A   porary  thermocompression, thermocompression of the new feed roller
102 is fitted temporarily in  26  lamination and the cutting of the
assembly 101B the arc-shaped recess 105B before it is brought    (for these
individual operations, see the description into engagement with the
arc-shaped recess 105A.   that follows). If it is found that the assembly
101 or Thereafter, the shaft 104A of the takeup roller 104  101B is not
being supplied correctly, the detector that has been fitted in the
arc-shaped recess 106B  108C will produce an output signal that actuates an
or 106C in the roller support member 106 is slid  30  alarm or some other
indicator (not shown) to notify into engagement with the U-shaped recess
106A.     the operator of the abnormalcy. If necessary, the Therefore, the
arc-shaped recess 105B in the   laminator can be automatically brought to a
stop in roller support member 105 which serves as a tem-   response to the
signal from the detector 108C. In porary holding place for the feed roller
102 and the  this way, the film supply detector unit 108 serves arc-shaped
recess 106B or 106C in the roller sup-   35  to increase the yield of
production of acceptable port member 106 which serves as a temporary
printed circuit boards. holding place for the takeup roller 104 offer the
The film supply detector unit 108 may be dis- advantage that the feed
roller 102 and the takeup  posed in any part of the pathway of supply of
roller 104 which are both heavy-duty components    assemblies 101 and 101 B
but, advantageously, it is can be mounted or dismounted by moving one   40
mounted on the separating roller 103. Since this roller in small steps
without completely displacing  roller does not require any complicated
construc- the other roller. As a result, the overall efficiency of  tion
and it does not have to be moved in any the operation of the laminator can
be improved,    fashion other than rotation, it allows for easy with the
attendant increase in the safety of opera-  mounting of the film supply
detector unit 108. tion.                                         45
The main vacuum plate (film supply member) As shown in Fig. 9 and Fig. 10
which is an      110 is so designed that it allows the assembly enlarged
perspective view of the essential compo-  101B to be supplied from the
roller 102 onto an nents of Fig. 9, the separating roller 103 is pro-
electroconductive layer (e.g. Cu layer) on the sur- vided at one end with a
film supply detector unit  face of an insulating substrate 111. As shown in
108. The separating roller 103 is provided in the   so  Fig. 8 and Fig. 11
which is an enlarged schematic pathway of the supply of the assembly 101,
while   view of the essential components of Fig. 8, the the film supply
detector unit 108 is provided in the  main vacuum plate 110 is mounted on a
support pathway of the supply of the assemblies 101 and    member 112 that
is movable toward or away from 



101B that starts from the feed roller 102 and ends  the insulating
substrate 111 (viz., the support mem- at the substrate. As the separating
roller 103  55  ber 112 moves in the direction indicated by arrow rotates,
the film supply detector unit 108 is rotated  B). The support member 112 is
mounted on the in the direction indicated by arrow A'. As shown in
laminator body (housing of the laminator) 107 in Fig. 10, the detector unit
108 is in the form of an  such a manner that it is capable of sliding along
a 10    19           EP 0244 817 B1                  20 guide member 1 07A
in the direction of arrow B.    be sucked onto the bonding portion 1 1 OE,
the sub- The support member 112 is composed of two          vacuum plate
113 is mounted on the support mem- components which are arranged
symmetrically with   ber 112 and operated with a drive source 11 3A respect
to the path along which the insulating sub-  which may be in the form of an
air cylinder that is strate 1 11 is conveyed. The upper and lower com-   5
movable toward or away from the pathway of the ponents of support member
112 are operatively      supply of assembly 101B (ie, moved in the direc-
associated with each other by a rack-and-pinion    tion of arrow D).
mechanism such that the two components will be         The lower sucking
portion 11 3b of the sub- simultaneously moved toward or away from each
vacuum plate 113 is so constructed that after a other. Stated more
specifically, the operative asso-   10  continuous form of the assembly 101
B has been ciation of the two components of support member    cut with a
cutting unit 114, the resulting segment of 112 is established by a rack 11
2A that is provided  assembly is sucked at its trailing edge and retained
for each component 11 2A and a pinion 11 2B that   within the pathway of
the supply of assembly 1 01 B. engages this rack 11 2A. The power to
operate the  This lower sucking portion 11 3b is also constructed support
member 112 is provided by a drive source   is  in such a way that after the
start of thermocom- 112C that is mounted on the lower component of
pression lamination, a slack will from in that portion support member 112.
The drive source 11 2C (see    of the assembly 101 B which is situated
between Fig. 8) may be formed of an air cylinder. Alter-   11 3b and a
rotary vacuum plate 115 (namely, a natively, the drive source 112C may be
formed of a  slack assembly 101 B' will be formed) as shown in hydraulic or
electromagnetic cylinder, or a com-  20  Fig. 11. The slack assembly 101 B'
can be formed bination of a stepping motor and a transmission    by
supplying the assembly 1 01 B on the main vacu- mechanism that transmits
the displacement of the   um plate 110 at a speed that is so controlled as
to motor to the support member 112.                   be faster than the
peripheral speed of a ther- The main vacuum plate 1 10 is mounted on the
mocompression roller 116 (viz., the speed of ther- support member 112 in
such a manner that it will  25   mocompression lamination). Although not
shown, be moved toward or away from the insulating sub-   the speed at
which the assembly is supplied on the strate 1 11 (ie, in the direction of
arrow C). The  main vacuum plate 110 and the peripheral speed of main
vacuum plate 1 10 is so constructed that it will  the roller 116 are
controlled by a sequence control be operated by a drive source 11 2D
mounted on     circuit. the support member 112 and a rack-and-pinion   30
As in the case of drive source 112C, the drive mechanism. The
rack-and-pinion mechanism  is       source 1 13A for sub-vacuum plate 113
may be in composed of a pinion 1 12E mounted on the drive    the form of a
hydraulic cylinder or the like in place source 11 2D, a rack 11 2F mounted
on the support  of an air cylinder. member 112, and a rack 110A mounted on
the            The cutter unit 1 14 is provided in the laminator main
vacuum plate 110. The drive source 11 2D   35  body 107 in the pathway of
the assembly 101 B may be formed of any of the devices that are       that
is supplied from the temporary bonding portion mentioned in connection with
the drive source     110E to the insulating substrate 1 11 (more exactly,
112C.                                              from the bonding portion
110E to the rotary vacu- The main vacuum plate 110 is constructed in     um
plate 115). Stated more specifically, the cutter the same manner as the
vacuum plate 6 in the first  40  unit 114 is disposed to face the cutting
position of embodiment.                                        the trailing
edge of the assembly 101 B that has A sub-vacuum plate (thin film retaining
mem-    been supplied to the sub-vacuum plate 113. The ber) 113 is provided
in proximity to the temporary  cutter unit 114 is mounted on the side of a
front- bonding portion 110E, namely in the vicinity of the  stage substrate
conveyor 117 (or it may be formed pathway of supply of assembly 101 B
between that  45  as part of this front-stage conveyor). The cutter unit
portion and the insulating substrate 111. Although  114 is so constructed
that the assembly which is not shown, the sub-vacuum plate 113 is also pro-
continuously supplied on the main vacuum plate vided with suction holes,
and as shown in Fig. 1 1, it  110 is cut to a predetermined length in
accordance is composed of an upper sucking portion 11 3a and  with the
dimensions of the insulating substrate 111. a lower sucking portion 11 3b
to provide a U-  50      The constructionof the cutter unit 114 is the
shaped form, with the open end of the U-shaped     same as that shown in
fig. 4. recess corresponding to the position at which the      In the
above-described laminator of the present 



assembly 101 B is to be cut. The upper sucking     invention, the main
vacuum plate 110 and sub- portion 11 3a of the sub-vacuum plate 113 chiefly
vacuum  plate 113 are mounted on the support serves to have the leading
edge of the assembly  55   member 112, which in turn is mounted on the 1 01
B sucked so that it is sucked (and retained) on  laminator body 107 in such
a manner that it is the temporary bonding portion 110E. In order to
capable of being moved toward or away from the enable the leading edge of
the assembly 101B to   insulating substrate 111, and the cutting unit 114
11    21                EP 0 244 817 B1                    22 for cutting
the assembly 101 B is secured to the   vacuum plate 110 and the temporary
bonding por- laminator body 107 in an area near the pathway of  tion 110E,
the assembly 101B undergoes adjust- supply of the assembly 101B between the
tem-      ment by the thin film adjusting unit 119 so that the porary
bonding portion 110E and the insulating    leading edge of the assembly can
be reliably substrate 111. This arrangement is effective in re-   5
sucked to the temporary bonding portion 110E. ducing the weight of the
members to be supported   When the operation is continuous, the leading
edge by the support member 112 and thereby allowing it  of the assembly 101
B that has been cut with the to be driven with the drive source 112C that
may   cutting unit 114 is sucked to the temporary bond- have a small
driving capability (or capacity).    ing portion 110E. As shown in Figs. 8
and 11, a thin film adjust-  10  Subsequently, the drive source 112C is ac-
ing unit 119 is provided on the laminator body (or  tuated to move the
support member 112 so that front-stage conveyor 117 or support member 112)
the main vacuum plate 110 and sub-vacuum plate in an area near the pathway
of thin film supply, or  113 will come close to the insulating substrate
111. the pathway of the movement of the temporary       At the same time,
the drive source 112D is ac- bonding portion 110E of the main vacuum plate
15  tuated to cause further movement of the main 110 as in the first
embodiment. The adjusting unit  vacuum  plate 110 with respect to the
support 119 is constructed in the same manner. This ad-    member 112 and,
as shown in Fig. 13, the leading juster is composed of a fluid conveying
pipe 119A  edge of assembly 101B that has been sucked to that extends
transversely to the direction in which  the temporary bonding portion 110E
is temporarily the assembly 101B is supplied and a plurality of  20  bonded
to the conductive layer on the insulating fluid blowing holes 11 9B made in
this pipe 11 9A.  substrate 111 by thermocompression. As shown in Figs. 8
and 11 a thin film projec-     After the leading edge of the assembly 101B
ting unit 120 is mounted in the laminator body 107  has been temporarily
bonded to the substrate 111, (or front-stage conveyor 117 or support member
the operation of sucking by the main vacuum plate 112) in an area near the
assembly 101B (or 101B')  25  110 and temporary bonding portion 11 OE is
turned that is supplied between the lower sucking portion  off and, as
shown in Fig. 14, the drive sources 113B of the sub-vacuum plate 113 and
the rotary    112C and 112D are actuated to cause each of the vacuum plate
115. This projecting unit 120 is con-  main vacuum plate 110, temporary
bonding portion structed in the same manner as in the first embodi-  110E
and sub-vacuum  plate 113 to move away ment. The unit 120 is composed of a
fluid convey-  30  from the temporary bonding position. In this step, ing
pipe 120A extending transversely to the direc-  the main vacuum plate 110
and sub-vacuum plate tion in which the assembly 110B is supplied and a  113
are moved by the drive source 112C farther plurality of fluid blowing holes
120B made in this  away from the pathway of the supply of assembly pipe
120A.                                         101B than when the sub-vacuum
plate 113 is The method of laminating the assembly 101B   35   moved for
allowing the assembly 101B to be by thermocompression with the laminator of
the     sucked to the temporary bonding portion 110E as embodiment being
discussed is hereinafter de-      shown in Fig. 12. The amount of
displacement to scribed briefly with reference to Figs. 8 and 11 and  be
effected in this step is proportional to the Figs. 12 to 14 that show on an
enlarged scale the  amount of slack to be imparted to the assembly
essential components of the laminator according to  40  101B'. As already
mentioned, the cutting unit 114 individual steps.
is secured to the laminator body 107, so that the In the first step, the
leading edge of the assem-  drive source 112C for support member 112 can be
bly 101B which has been separated from the pro-    reduced in size or its
driving capability can be tective film 101A on the separating roller 103 is
enhanced to achieve rapid operation of the lamina- manually positioned
between the sub-vacuum plate  45  tor. 113 and the cutting unit 114.
In a subsequent step, the thermocompression In the next step, the
insulating substrate 111 is  rollers 116 are shifted from the position
indicated conveyed over transport rollers 117A and 117B in   by the dashed
line 116' to the temporary bonding the front-stage conveyor 117. When the
leading     position indicated by the dashed line. As the rollers edge of
the substrate 111 reaches the temporary  50  116 are rotated over both
sides of the insulating bonding position, the leading edge of the assembly
substrate 111 with the leading edge of the assem- 



101 B is sucked onto the surface of the sub-vacuum  bly 101 B being
temporarily bonded thereto, said plate 113. Thereafter, the drive source
113A is    assembly is thermocompression laminated to the actuated to move
the sub-vacuum plate 113 away     conductive layer on both sides of the
substrate from the pathway of the supply of assembly 101B   55  111. In
this step, the operation of sucking by the so that the leading edge of the
assembly will be   main vacuum plate 110, temporary bonding portion sucked
to the temporary bonding portion 110E as    11 OE and sub-vacuum plate 113
is all turned off, so shown in Fig. 12. As it is sucked to the main
that each of the thermocompression rollers 116 will 12    23
EP0244817B1                       24 be automatically supplied with the
assembly 11 B  ity. from the feed roller 116 by the rotating force of
If, after the supply of assembly 101 B, the posi- rollers 116 and the
retaining force provided by the  tion on which it is to be cut is brought
again into rollers 116 and the substrate 111.                registry with
the cutting position of the cutter unit When a given amount of assembly
101B has   5   114, a slack assembly 101B; can be formed be- been laminated
on the insulating substrate 111 by  tween the sub-vacuum plate 113 and the
rotary thermocompression, the action of sucking by the   vacuum plate 115.
The trailing and leading edges main vacuum plate 110, sub-vacuum plate 113
and   of the slack assembly 101B' as seen in the direc- rotary vacuum plate
115 is started substantially  tion of its supply are adjusted by the thin
film simultaneously. As a result, the drive source 112C   10  adjusting
unit 120 in such a manner that they are is actuated to move support member
112 from the   reliably sucked onto the lower sucking portion 113b state
shown in Fig. 14 and the assembly 101 B is  of the sub-cacuum plate 113 and
the rotary vacu- supplied to the substrate 111 as it is sucked by the  um
plate 115, respectively. main vacuum plate 110. At the same time, as
While it is held in this state, the assembly shown in Fig. 11, the trailing
edge of the assembly  15  101B is cut at its trailing edge (ie, its cutting
101 B (at which it is to be cut) is brought into  position) with the cutter
unit 114 to provide a seg- registry with the cutting position of the cutter
unit  ment of a predetermined size that corresponds to 114 by means of the
lower sucking portion 11 3b of  the size of the insulating substrate. the
sub-vacuum plate 113. The supply speed of         Subsequently, the
trailing edge of the so cut the assembly 101B (or the moving speed of the
20  assembly 101B is sucked by the rotary vacuum support member 112) is so
set as to be faster than  plate 115, which then rotates at a speed that is
the speed at which it is thermocompression lami-  slightly slower than that
of the thermocompression nated over the substrate 111 by rollers 116 (or
the  roller 116 and the trailing edge of the assembly peripheral speed of
the rollers 116).             101 B is laminated onto the conductive layer
on the As described above, according to the present  25  substrate 111 by
thermocompression. Since the invention, the main vacuum plate 110 and sub-
rotary vacuum plate 115 is rotating at a speed that vacuum  plate 113 are
mounted on the support      is slightly slower than that of the
thermocompres- member 112, which in turn is mounted on the       sion
roller 116, the assembly 1 B travelling between laminator body 107 in such
a manner that it will be  the plate 115 and the roller 116 is given the
neces- moved toward or away from the insulating sub-  30  sary amount of
tension to eliminate the chance of strate 111. Because of this arrangement,
the train-  development of wrinkles and other surface defects ing edge of
the assembly 101 B (at which it is to be  in the assembly 101 B. cut) is
sucked by the sub-vacuum plate 113 sub-      After the assembly 101B has
been laminated stantially simultaneously with the sucking action of  by
thermocompression, the substrate 111 is con- the main vacuum plate 110, and
by moving the two   35  veyed, without any troubles, past the substrate
vacuum plates 110 and 113 by means of the sup-    guide member 121 to be
carried through the trans- port member 112, the cutting position of the as-
port rollers 118A and 118B in the rear-stage con- sembly 101B can be
brought into registry with that  veyor 118 by the rotating force of the
thermocom- of the cutter unit 114. This eliminates the chance of  pression
rollers 116. The substrate 111 is further an unwanted slack of developing
in the assembly  40  transferred from the rear-stage conveyor 118 to an 101
B between the main vacuum plate 110 and the   adjacent exposure unit.
sub-vacuum plate 113. In other words, the distance   The present invention
provides a laminator by I (see Fig. 14) between the main vacuum plate 110
which a continuous thin film is cut to a predeter- and the area of the
sub-vacuum plate 113 on which  mined size and laminated over a substrate,
wherein the disk-shaped cutter 114C acts (ie, the U-shaped   45  a thin
film supply-member for supplying said con- recess in plate 113) will remain
unchanged even   tinuous thin film to the substrate is mounted on a when
the cutting position of the assembly 101B is  support member, said support
member being brought into registry with that of the cutter unit 114
mounted on the laminator body in such a manner as shown in Fig. 11. As a
result, exact alignment  that it is movable toward or away from the sub-
can be attained between the two cutting positions  50  strate, a thin film
retaining member by which the 



and the assembly 101 B can be cut exactly accord-  portion of said
continuous thin film to be cut is ing to the dimensions of the substrate
111 so as to  retained within the pathway of thin film supply increase the
yield of successfully laminated pro-  being also mounted on said support
member, the ducts. In addition, as already mentioned, the cut-  continuous
thin film retained on said thin film re- ting unit 114 is secured to the
laminator body 107   55  taining member being cut to a predetermined size
so that the support member 112 on which the two   with a cutting unit, said
cutting unit being secured vacuum plates 110 and 113 are mounted can be
to the laminator body in an area near the pathway driven with the drive
source 112C of a small capac-  of thin film supply between said thin film
supply 13    25                EP 0 244 817 B1                    26 member
and said substrate. In this laminator, both     retaining the thin film
portion to be cut within the thin film supply member and the thin film
the supply pathway is mounted on said sup- retaining member are mounted on
the support            port means (7; 112). member, and while the thin film
is retained on the thin film supply member it is retained by the thin   5
4. The laminator of claim 3, characterised in film retaining member to be
situated on the proper     that the film supply means (6; 110) is sup-
position for cutting with the cutting unit. Because of  ported on a first
support means and the thin this arrangement, the thin film between the thin
film  film retaining means (9) is supported on a supply member and the thin
film retaining member       second support means (9A) being itself sup-
will not slack in any part thereof and the cutting   10  ported relative to
the stationary laminator body position of the thin film can be brought into
exact    (8;107). alignment with that of the cutting unit. In addition, the
cutting unit is secured to the laminator body, so  5. The laminator
according to claim 1, wherein that the weight of the support member is
suffi-        said cutting means (10; 114) includes a guide ciently reduced
to enable it to be driven with a   15  member that extends across the thin
film (1B; drive source of a small capacity or driving capabil-   101B)
generally orthogonal to a direction in ity.
which the thin film (1B; 101B) is supplied, a moving member that moves
along said guide Claims
member, and a disc-shaped cutter (10C) that is 20      mounted on said
moving member. 1. A laminator for cutting a continuous thin film (1B; 101B)
in a predetermined size and lami-   6. The laminator according to claim 5,
wherein nating the same over a substrate, comprising       said cutting
means (10; 114) further includes a - a stationary laminator body (8; 107),
rack mounted along the guide member of said - a thin film supply means (6;
110) for  25      cutting means (10;114) in an area near to said supplying
the continuous thin film (1B;       guide member, said moving member being
101 B) to the substrate (12; 111),            provided with a pinion (10G)
that meshes with - a support means (7; 112) for supporting        said rack
to rotate said disc-shaped cutter the thin film supply means (6; 110)
(10C). - a cutting means (10; 114) for cutting the   30 continuous thin
film (1B; 101B) in a pre-  7. The laminator according to claim 6, wherein
determined size,                              said moving member of said
cutting means characterlsed in that                              (10; 114)
is so constructed as to move along - the cutting means (10; 114) is secured
to      the guide member by means of a fluid. the laminator body (8; 107)
in an area   35 near the pathway of the thin film supply   8.  The
laminator according to claim 1, wherein between the thin film supply means
(6;        said cutting means (10; 114) includes a cutter 110) and the
substrate (12; 111).             having a blade that is equal to or larger
than a transversal dimension of the thin film (1B; 2. The laminator of
claim 1, further comprising a   40  101 B) which is generally orthogonal to
a direc- temporary bonding means (6D; 11 OE) for tem-     tion in which the
thin film is supplied. porarily bonding the leading end of the con- tinuous
thin film (1B; 101B) within the pathway  9. The laminator according to
claim 1, wherein of the thin film supply;                           said
cutting means (10; 114) includes a cutter characterlsed in that
45      having a blade that is coated with poly- - the thin film supply
means (6; 110) and        tetrafluoroethylene. the temporary bonding means
(6D; 11 OE) are secured to the support means in        10. The laminator
according to claim 1,3 and 4, such a manner that the thin film supply
wherein said thin film supply means (6; 110) 



means (6; 110) and the temporary bond-  50    includes a temporary bonding
means (6D; ing means (6D; 110E) are movable to-          11 OE) for
temporarily bonding a leading end of ward or away from the substrate (12;
the continuous thin film within the pathway of 111), the support means (7;
112) being        thin film supply. mounted on the stationary laminator
body (8; 107).                        55  11. The laminator according to
claim  1, further comprising a thin film end adjusting means 3. The
laminator of claim 1 or 2, characterlsed        (16; 119) for adjusting the
leading end of the in that a thin film retaining means (9; 113) for   thin
film (1B; 101B) in a direction in which the 14    25
EP0244817B1                        26 member and said substrate. In this
laminator, both     retaining the thin film portion to be cut within the
thin film supply member and the thin film          the supply pathway is
mounted on said sup- retaining member are mounted on the support
port means (7; 112). member, and while the thin film is retained on the
thin film supply member it is retained by the thin   5   4. The laminator
of claim 3, characterised in film retaining member to be situated on the
proper      that the film supply means (6; 110) is sup- position for
cutting with the cutting unit. Because of  ported on a first support means
and the thin this arrangement, the thin film between the thin film  film
retaining means (9) is supported on a supply member and the thin film
retaining member        second support means (9A) being itself sup- will
not slack in any part thereof and the cutting   10  ported relative to the
stationary laminator body position of the thin film can be brought into
exact     (8;107). alignment with that of the cutting unit. In addition,
the cutting unit is secured to the laminator body, so  5. The laminator
according to claim 1, wherein that the weight of the support member is
suffi-         said cutting means (10; 114) includes a guide ciently
reduced to enable it to be driven with a   is   member that extends across
the thin film (1 B; drive source of a small capacity or driving capabil-
101 B) generally orthogonal to a direction in ity.
which the thin film (1B; 101B) is supplied, a moving member that moves
along said guide Claims
member, and a disc-shaped cutter (10C) that is 20      mounted on said
moving member. 1. A laminator for cutting a continuous thin film (1B; 101B)
in a predetermined size and lami-   6. The laminator according to claim 5,
wherein nating the same over a substrate, comprising        said cutting
means (10; 114) further includes a - a stationary laminator body (8; 107),
rack mounted along the guide member of said - a thin film supply means (6;
110) for  25       cutting means (10; 114) in an area near to said
supplying the continuous thin film (1B;       guide member, said moving
member being 101 B) to the substrate (12; 111),             provided with a
pinion (10G) that meshes with - a support means (7; 112) for supporting
said rack to rotate said disc-shaped cutter the thin film supply means (6;
110)            (10C). - a cutting means (10; 114) for cutting the   30
continuous thin film (1B; 101B) in a pre-  7. The laminator according to
claim 6, wherein determined size,                               said moving
member of said cutting means characterised in that
(10; 114) is so constructed as to move along - the cutting means (10; 114)
is secured to      the guide member by means of a fluid. the laminator body
(8; 107) in an area  35 near the pathway of the thin film supply   8. The
laminator according to claim 1, wherein between the thin film supply means
(6;         said cutting means (10; 114) includes a cutter 110) and the
substrate (12; 111).              having a blade that is equal to or larger
than a transversal dimension of the thin film (1 B; 2. The laminator of
claim 1, further comprising a   40  101 B) which is generally orthogonal to
a direc- temporary bonding means (6D; 110E) for tem-        tion in which
the thin film is supplied. porarily bonding the leading end of the con-
tinuous thin film (1 B; 101 B) within the pathway  9. The laminator
according to claim 1, wherein of the thin film supply;
said cutting means (10; 114) includes a cutter characterised in that
45       having a blade that is coated with poly- - the thin film supply
means (6; 110) and        tetrafluoroethylene. the temporary bonding means
(6D; 11 OE) are secured to the support means in        10. The laminator
according to claim 1,3 and 4, 



such a manner that the thin film supply        wherein said thin film
supply means (6; 110) means (6; 110) and the temporary bond-  50
includes a temporary bonding means (6D; ing means (6D; 110E) are movable
to-           11 OE) for temporarily bonding a leading end of ward or away
from the substrate (12;           the continuous thin film within the
pathway of 111), the support means (7; 112) being        thin film supply.
mounted on the stationary laminator body (8;107).
55   11. The laminator according to claim  1, further comprising a thin
film end adjusting means 3. The laminator of claim 1 or 2, characterised
(16; 119) for adjusting the leading end of the in that a thin film
retaining means (9; 113) for    thin film (1 B; 101B) in a direction in
which the 14    27                 EP 0 244 817 B1                     28
leading end of the thin film is brought into        zles are aligned in
parallel with the transversal intimate contact with said temporary bonding
direction of said thin film (1B; 101 B). means. 18. The laminator according
to claim 15, wherein 12. The laminator according to claim 1, 3 and 4,   5
said thin film projecting means includes a plu- wherein said thin film
supply means (6, 110)         rality of nozzles (6B) for injecting fluid
toward includes a plurality of nozzles (6B) for sucking    the thin film,
said plurality of nozzles (6B) are the thin film (1B; 101B), said temporary
bond-     aligned in parallel with the transversal direction ing means
being formed integrally with said          of said thin film (1B; 101 B).
thin film supply means (6; 110), said temporary   10 bonding means having
an arcuate contact sur-     19. The laminator of claim 1, further
comprising: face.                                                   a
delivery roller means (15; 118) for de- livering a substrate (12; 111) in a
predeter- 13. The laminator according to claim 1, 3 and 4,        mined
delivery path; wherein said thin film end adjusting means (16;  15     a
bonding roller means (11; 116) for bond- 119) includes a fluid delivery
pipe (16A) ex-       ing the thin film over (1B; 101B) said substrate
tending in a transversal direction of the thin      (12; 111); and film
supply, and fluid injection holes for inject-      a substrate guide means
(18; 121) for ing fluid in order to adjust the thin film.         guiding
the substrate from said bonding roller 20      means (11; 116) to said
delivery roller means 14. The laminator of claim 1, further comprising;
(15; 118), said substrate guide means being a support means for supporting
said thin         located between said bonding roller means film supply
means (6; 110) and said temporary       (11; 116) and said delivery roller
means (15; bonding means (6D; 110E) in such a manner            118). that
said thin film supply means and said tem-   25 porary bonding means (6D;
110E) are movable     20. The laminator according to claim 19, wherein
toward or away from said substrate (12; 111),        said substrate guide
means includes a comb- said support means (7; 112) being mounted on
shaped member having a plurality of first rod said stationary laminator
body (8; 107);             members extending in a substrate delivery di- a
thin film slacking means for imparting a   30  rection and a plurality of
second rod members slack to a trailing end portion of the thin film
extending in a transversal direction of the sub- (1B; 101B) by feeding the
thin film at a speed     strate (12; 111). higher than that of the bonding
roller means just after a commencement of thin film bond-     21. The
laminator according to claim 19, wherein ing by means of said bonding
roller means.  35       said substrate guide means includes a mesh-
structure. 15. The laminator according to claim 14, further comprising a
thin film projecting means for      22. The laminator according to claim
19, wherein projecting the thin film in a direction in which     said
substrate guide means includes a solid the slacked part of the thin film
(1B; 101B)   40   planar member. formed by said slacking means is brought
into contact with bonding roller means (11; 116),     23. The laminator
according to claim 19, further said thin film projecting means being
located        comprising means for holding said bonding in the area near
the pathway of movement of          roller means at a position remote from
said said temporary bonding means.               45       substrate during
a temporary bonding opera- tion for bonding a leading end of the thin film
16. The laminator according to claim 14, wherein        onto said
substrate, and means for locating 



said thin film supply means (6; 110) includes a      said bonding roller
means in contact with said plurality of nozzles for sucking the thin film,
thin film temporarily bonded to said substrate said temporary bonding means
(6D; 110E) be-  50      after the temporary bonding operation, thereby ing
formed integrally with said thin film supply     completely bonding said
thin film (1B; 101B) means (6; 110), said  temporary  bonding
over said substrate (12; 111). means having an arcuate contact surface. 24.
The laminator according to claim 23, wherein 17. The laminator according to
claim 14, wherein  55    said holding means is adapted to hold said said
thin film end adjusting means (16; 119)         bonding roller means (11;
116) on a side of includes a plurality of nozzles (6B) for injecting   said
delivery roller means (15; 118) for de- fluid toward the thin film, said
plurality of noz-   livering the substrate (12; 111) on which the 15    29
EP 0 244 817 B1                     30 thin film (1 B; 101 B) is bonded.
ordnung (9A) gehalten wird, die ihrerseits rela- tiv zum stationaren
Laminatorkorper (8; 107) PatentansprUche
gehalten wird. 1. Laminierungseinrichtung zum Schneiden eines   8   5.
Laminierungseinrichtung nach Anspruch 1, be! kontinuierlichen DUnnfilms
(11B; 1018) auf eine    der die Schneideinheit (10; 114) ein FOhrungs- K..v
vorgegebene GroBe und zu dessen Laminie-           glied, das sich Uber den
DUnnfilm (1B; 101B) rung auf ein Substrat, enthaltend                  im
wesentlichen senkrecht zu einer Richtung einen station~ren  Laminatorkorper
(8;          erstreckt, in der der Dtnnfilm (1B; 101B) zuge- 107),
10      f0hrt wird, ein Bewegungsglied, das sich lRngs - eine
D1(nnfilm-Zufuhreinrichtung (6; 110)      des FUhrungsgiieds bewegt und
eine schei- zum  ZufUhren  eines  kontinuierlichen        benformige
Schneideinrichtung (10C) umfaBt, DUnnfilms (11B; 101B) zum Substrat (12;
die am Bewegungsglied angeordnet ist. 110), - eine Lageranordnung (7; 112)
zum Halten   i5  6. Laminierungseinrichtung nach Anspruch 5, bei der
DUnnfilm-Zufuhreinrichtung (6; 110),      der die Schneideinheit (10; 114)
weiterhin eine - eine  Schneideinheit (10; 114) zum nlngs des
F~hrungsgliedes der Schneideinheit Schneiden des kontinuierlichen DUnn-
(10; 114) in einem Bereich in der N~he des films (18; 101B) auf eine
vorgegebene          FUhrungsglieds angeordnete Zahnstange um- GrMBe,
20      faBt, wobei das Bewegungsglied mit einem Rit- dadurch
gekennzelchnet, daB                        zel (10G) versehen ist, das mit
der Zahnstange *  die Scheideinheit (10; 114) am Lamina-       in  Eingriff
ist, um  die  scheibenformige torkdrper (8; 107) an einer Stelle in der
Schneideinrichtung (10C) zu drehen. Nahe des DUnnfilm-Zufuhrweges zwi-
schen der DUnnfilm-Zufuhreinrichtung (6;  25  7. Laminierungseinrichtung
nach Anspruch 6, bei 110) und dem Substrat (12; 111) ange-         der das
Bewegungsglied der Schneideinheit ordnet ist.
(10; 114) derart ausgebildet ist, daB es sich mittels elnes
Str8mungsmittels lings des FUh- 2. Laminierungseinrichtung nach Anspruch 1,
die        rungsgiieds bewegt. weiterhin im DOnnfilm-Zufuhrweg elne tempo-
3o rare Verbindungseinrichtung (6D; 110E) zum      a
Laminierungseinrichtung nach Anspruch 1, bei temporaren Verbinden des
vorderen Endes            der die Schneideinheit (10; 114) elne Schneid-
des kontinuierlichen DUnnfilms (18; 101B) auf-     einrichtung umfaBt, die
mit einer Schneide ver- weist,
sehen ist, die gleich oder groBer als die Quer- dadurch gekennzelchnet, daB
35      ausdehnung des DUnnfilms (18; 1018) ist, die die
Dannflilm-Zufuhreinrichtung (6; 110)      im aligemeinen senkrecht zur
Vorschubrich- und die tempordre Verbindungseinrich-         tung des
DUnnfilms ist. tung (6D; 110E) derart an der Lageran- ordnung befestigt
sind, daB die DUnnfilm-  9. Laminierungseinrichtung nach Anspruch 1, bei
Zufuhreinrichtung (6; 110) und die tem-   4o  der die Schneideinheit (10;
114) eine Schneid- porare   Verbindungseinrichtung   (6D;
einrichtung mit einer Schneide umfaft, die mit 110E) zum Substrat (12; 111)
und von          Polytetrafluorathylen beschichtet ist. diesem weg bewegbar
sind, wobei die Lageranordnung (7; 112) am stationgren     10.
Laminierungseinrichtung nach den Ansprlchen Laminatorkdrper (8; 107)
angeordnet ist.   45  1, 3 und 4, bei der die D~nnfilm-Zufuhreinrich- tung
(6; 110) im Zufuhrweg des DUnnfilms eine 3  Laminierungseinrichtung nach
Anspruch 1 oder        temporare Verbindungseinrichtung (6D; 110E) 



Anspruch 2, dadurch gekennzelchnet, daB            zum tempordren Verbinden
eines vorderen En- eine DUnnfllm-Halteinrichtung (9; 113) zum         des
des kontinuierlichen DUnnfilms aufweist. Festhalten des im Zufuhrweg zu
schneidenden   6o Teiles des DOnnfilms an der Lageranordnung      11.
Laminierungseinrichtung nach Anspruch 1, bei (1; 112) befestigt ist.
der diese weiterhin eine DUnnfilmende-Justie- reinheit (16;119) zum
Einstellen des vorderen 4. Laminierungseinrichtung nach Anspruch 3, da-
Endes des Dannfilms (18; 1018) in einer Rich- durch gekennzelchnet, daB die
DUnnfilm-Zu-  65     tung aufweist, in der das vordere Ende des
fuhreinrichtung (6; 110) auf einer ersten Lage-    DUnnfilms in engen
Kontakt mit der tempora- ranordnung gehalten wird und die D~nnfilm-
ren Verbindungseinrichtung gebracht wird. Halteinrichtung (9) auf elner
zweiten Lageran- 16          I 111111 111111 11111 1111111 li *   C   L   M
S   *    31                 EP 0 244 817 B1                   32 12.
Laminierungseinrichtung nach den AnsprUchen        einrichtung eine
gekrammte Kontaktoberfilche 1, 3 und 4, bei der die Dinnfilm-Zufuhreinrich-
aufweist. tung (6; 110) eine Mehrzahl von DUsen (6B) zum Ansaugen des
D~nnfilms (11B; 1011B) um-     17. Laminierungseinrichtung nach Anspruch
14, faBt, be! der die temporire Verbindungsein-   6    bei der die
DOnnfilmende-Justirereinrichtung richtung  elnen  integralen  Bestandteil
der       (16; 119) elne Mehrzahl von DUsen (6B) zum
DUnnfilm-Zufuhreinrichtung (6; 110) bildet, und    Zuf0hren eines
Stromungsmittels zum DUnn- bei der die temporare Verbindungseinrichtung
film hin aufweist, wobel die Mehrzahl von DU- eine gekrUmmte
Kontaktoberflache aufweist.         sen parallel zur Querrichtung des
DUnnfilms 10     (1 B; 101 B) ausgerichtet ist. 13. Laminierungseinrichtung
nach den AnsprUchen 1, 3 und 4, bel der die D~nnfilmende-ustier-    1&
Laminierungseinrichtung nach Anspruch 15, einrichtung (16; 119) ein sich in
Querrichtung     be! der die DUnnfilm-Vorstreckeinrichtung eine des
DUnnfilmvorschubs erstreckendes Rohr           Mehrzahl von DUsen (6B) zum
ZufUhren eines (16A) zum  ZufUhren eines Strdmungsmittels  15
Stromungsmittels zum DUnnfilm hin aufweist, und
Stromungsmittel-Eintrittsoffnungen  zum       wobei die Mehrzahl von DUsen
(6B) parallel ZufUhren des Strdmungsmittels fUr eine Ein-        zur
Querrichtung des DUnnfilms (11B; 101B) stellung des DUnnfilms aufweist
ausgerichtet ist. 14. Laminierungseinrichtung nach Anspruch 1, die  20  19.
Laminierungseinrichtung nach Anspruch 1, die weiterhin enthalt:
weiterhin enthalt: elne  Lageranordnung  zum  Halten der              eine
Zufuhr-Rolleneinrichtung  (15; 118) DUnnfilm-Zufuhreinrichtung (6; 110) und
der        zum ZufUhren eines Substrats (12; 111) auf temporaren
Verbindungseinrichtung (6D; 1 1OE)      einem vorgegebenen Zufuhrweg;
derart, da8 die DWnnfilm-Zufuhreinrichtung und   26    eine
Verbindungs-Rolleneinrichtung  (11; die temporare Verbindungseinrichtung
(6D;         116) zum Verbinden des DUnnfilms (11B; 1011B) 110E) zum
Substrat (12; 111) hin und von          mit dem Substrat (12; 111); und
diesem weg bewegbar sind, wobel diese Lage-            elne
Substrat-FUhrungseinrichtung  (18; ranordnung (7; 112) an dem stationlren
Lami-       121) zum  FUhren des Substrats von der natorkdrper (8; 107)
befestigt ist; und    30      Verbindungs-Rolleneinrichtung (11; 116) zur
eine DUnnfilm-Lockerungseinrichtung zum         Zufuhr-Rolleneinrichtung
(15; 118), wobei die Bewirken einer Lockerung am hinteren Endteil
Substrat-FUhrungseinrichtung  zwischen  der des DUnnfilms (11B; 1011B)
durch ZufUhren des      Verbindungs-Rolleneinrichtung (11; 116) und
DUnnfilms mit elner hoheren Geschwindigkceit       der
Zufuhr-Rolleneinrichtung (15; 118) ange- als derjenigen der
Verbindungs-Rolleneinrich-   35  ordnet ist. tung unmittelbar nach dem
Beginn einer DUnn- filmverbindung mittels der Verbindungs-Rollen-  20.
Laminierungseinrichtung nach Anspruch 19, einrichtung.
bei der die Substrat-FUhrungseinrichtung ein kammformiges Teil enthlit, das
eine Mehrzahl 15. Laminierungseinrichtung nach Anspruch 14,  40      von
sich in der Substrat-Zufuhrrichtung erstrek- die weiterhin enthilt eine
Dannfllm-Vorstreck-     kenden ersten stabfdrmigen Gliedern und eine
einrichtung zum Vorstrecken des DUnnfilms in       Mehrzahl von sich in
Querrichtung des Sub- eine Richtung, in der das durch die DUnnfilm-
strats (12; 111) erstreckenden zweiten stabfor- Lockerungseinrichtung
erzeugte gelockerte Tell     migen Gliedern aufweist. des  DUnnfilms  (IB;
1OIB)  mit  einer  45 Verbindungs-Rolleneinrichtung  (11; 111) in     21.
Laminierungseinrichtung nach Anspruch 19, 



Kontakt gebracht wird, wobei die DUnnfilm-         bei der die
Substrat-FUhrungseinrichtung ein Lockerungseinrichtung in elnem Bereich in
der      gitterffrmiges Tell aufweist. Nahe der Bewegungsbahn der
temporaren Verbindungseinrichtung angebracht ist.     5o0  22.
Laminierungseinrichtung nach Anspruch 19, be! der die
Substrat-FUhrungseinrichtung ein 16. Laminierungseinrichtung nach Anspruch
14,          festes ebenes Tell aufweist. bei der die
DUnnfilm-Zufuhreinrichtung (6; 110) eine Mehrzahl von DUsen zum Ansaugen
des        2& Laminierungseinrichtung nach Anspruch 19, DUnnfilms umfaBt,
bei der die temporare Ver-  55   die weiterhin aufweist eine Einrichtung
zum bindungseinrichtung einen integralen Bestand-      Halten der
Verbindungs-Rolleneinrichtung an teil der DOnnfilm-Zufuhreinrichtung (6;
110) bil-  einer Stelle, die von dem Substrat wahrend det, und bei der die
temporare Verbindungs-       eanes tempordren Verbindungsvorgangs zum 17.
|1s1l1  EI ll  ll    33                 EP0244817B1
34 Aufbringen eines vorderen Endes des DUnn-               se rapprochant
ou en s'dcartant de celul- films auf das Substrat und eine Einrichtung
ci, le dispositif de support (7 112) 6tant zum Halten der
Verbindungs-Rolloneinrichtung            mont6 sur le corps fixe (8; 107)
de in Kontakt mit dom nach dem Verbindungsvor-             I'appareil de
pelliculage. gang temporar auf das Substrat aufgebrachten    a DUnnfilm,
wodurch der DUnnfilm (11B; 101B)      3. Appareil de pelliculage selon la
revendication 1 vollstandig auf das Substrat (12; 111) aufge-      ou 2,
caractMris6 en ce qu'un dispositif (9; bracht wird.
113) de retenue de la partie de pellicule mince qui doit 8tre coupee sur le
trajet de transmis- 24. Laminierungseinrichtung nach Anspruch 23,  10
sion est mont4 sur le dispositif de support (7; dadurch g ekennzelchnet,
daB die Halteein-         112). richtung geeignet ist, die
Verbindungs-Rollen- einrichtung (11; 116) auf einer Seite der       4.
Appareil de pelliculage selon la revendication Zufuhr-Rolleneinrichtung
(15; 118) zum ZufUh-      3, caracteris6 en ce quo le dispositif (6; 110)
ren des Substrats (12; 111) zu halten, auf dem   15  de transmission de
pollicule est support4 par der DUnnfilm (1 B; 101 B) aufgebracht ist.
un premier dispositif de support, at le dispositif (9) de retenue de
pellicule mince est support4 Revendlcatlons
par un second dispositif de support (9A) qui est lul-m~me support4 par le
corps fixe (8 1. Appareil de pelliculage destin6 a couper une   20   107)
de l'appareil de pelliculage. pellicule mince continue (11B ; 101B) a une
dimension pr~d6termin6e et a la coller sur un   5. Appareil de pelliculage
selon la revendication substrat, comprenant:
1, dans lequel le dispositif de coupe (10; 114) - un corps fixe (8 ; 107)
d'appareil de          comporte un organs de guidage dispos6 trans-
pelliculage,                          25      versalement a la pellicule
mince (11B; 101B) - un dispositif (6; 110) de transmission de      en
direction orthogonale de fagon generale a la pellicule mince continue (1 B;
101 B)      la direction de transmission de la pellicule min- vers le
substrat (12; 111),                    ce (1 B; 101 B), un organe de
deplacement qui - un dispositif (7 ; 112) de support du          se deplace
le long de l'organe de guidage, et dispositif (6; 110) de transmission de
la  30  un organe (10C) de coupe en forme de disque pellicule mince, et
qui est monte sur l'organe de deplacement. - un dispositif (10 ; 114) de
coupe de la pellicule mince continue (11B; 1011B) a    6. Appareil de
pelliculage selon la revendication une dimension pred~termin~e,
5, dans lequel le dispositif de coupe (10; 114) caractdris4 en co que:
36       comporte on outre une crdmaillbre montee sur - le dispositif de
coupe (10; 114) est fixe      l'organe de guidage du dispositif de coupe
(10 au corps (8 ; 107) de l'appareil de pelli-     ; 114) dans une region
proche de l'organe de culage dans une r~gion proche du trajet
guidage, I'organe de deplacement dtant muni de transmission de la pellicule
mince en-     d'un pignon (lOG) qui est en prise avoc la tre le dispositif
(6; 110) de transmission   40  cremaillbre afin qu'il fasse tourner lorgane
de de la pellicule mince et le substrat (112;    coupe (10C) en forme de
disque. 111). 7. Appareil de pelliculage selon la revendication 2. Appareil
de pelliculage selon la revendication      6, dans loquel l'organe de
d~placement du 1, comprenant en outre un dispositif (6D ;  46
dispositif de coupe (10; 114) a une construc- 



11 OE) de collage temporaire de l'extrdmit6 an-    tion telle qu'il se
d6place le long de l'organe terieure de la pollicule mince continue (1 B;
de guidage sous l'action d'un fluide. 1011B) sur le trajet de transmission
de la pelli- cule mince,                                     a  Appareil de
pelliculage selon la revendication caractdrisd en ce que:
60       1, dans lequel le dispositif de coupe (10; 114) - le dispositif
(6; 110) de transmission de      comporte un organe de coupe ayant une lame
pellicule mince et le dispositif (6D ;        dont la dimension est 6gale
ou supdrieure a la 11 OE) de collage temporaire sont fix6s       dimension
transversale de la pellicule mince au dispositif de support de manibre quo
(1 B; 101 B) et qui est perpendiculaire de fagon le dispositif (6; 110) de
transmission de   6a  gdnerale A la direction de transmission de la
pellicule mince et le dispositif (6D ;        pellicule mince. 11 OE) de
collage tomporaire soient mobi- les par rapport au substrat (12; 111) en 18
35                 EP 0 244 817 B1                     36 9. Appareil de
pelliculage selon la revendication        la pellicule mince par le
dispositif a rouleaux 1, dans lequel le dispositif de coupe (10; 114)
de collage. comporte un organe de coupe ayant une lame qui est revOtue de
polyt~trafluordthylbne.        15 Appareil de pelliculage selon la
revendication 5       14, comprenant en outre un dispositif destind & 10.
Appareil de polliculage selon la revendication       faire avancer la
pellicule mince dans une direc- 1, 3 et 4, dans lequel le dispositif (6;
110) de     tion dans laquelle la partie d6tendue de la transmission de la
pollicule mince comporte un       pellicule mince (1B ; 1011B) formee par
le dis- dispositif (6D ; 11 OE) de collage temporaire        positif de
dMtente est mise au contact du dis- d'une extrdmit6 anterieure de la
pellicule min-  to  positif (11 ; 116) a rouleaux de collage, le ce
continue sur le trajet de transmission de la      dispositif destine a
faire avancer la pellicule pellicule mince.
mince 6tant plac6 dans la r6gion voisine du trajet de d6placement du
dispositif de collage 11. Appareil de pelliculage selon la revendication
temporaire. 1, comprenant en outre un dispositif (16; 119)   15
d'ajustement de l'extr6mite anterieure de Ia      16. Appareil de
pelliculage selon la revendication pellicule mince (11B ; 1011B) dans la
direction      14, dans lequel le dispositif (6 ; 110) de tran- dans
laquelle l'extr~mitd antfrieure de la pell-     smission de pellicule mince
comports plu- cule mince est mise en contact intime avec le        sieurs
buses d'aspiration de la pellicule mince, dispositif de collage tomporaire.
20       le disposifif (SD; 110E) de collage temporaire -tant forms afin
qu'il solt solidaire du dispositif '  12. Appareil de pelliculage selon la
revendication        (6; 110) de transmission de la pellicule mince, 1, 3
et 4, dans bequel le dispositif (6; 110) de     le dispositif de collage
temporaire ayant une transmission de pellicule mince comprend plu-
surface courbe de contact. sieurs buses (6B) d'aspiration de la pellicule
25 mince (11B ; 1011B), le dispositif de collage    17. Appareil de
pelliculage selon la revendication tomporaire dtant form4 afin qu'il solt
solidaire     14, dans lequel le dispositif (16; 119) d'ajuste- du
dispositif (6; 110) de transmission de pelli-     ment de l'extrdmif6 de la
pellicule mince corn- cule mince, le disposifif de collage temporaire
prend plusiours buses (6B) d'injecton d'un flui- ayant une surface courbe
de contact.        30       de  vers la pellicule mince, lee buses 6tant
alignees paralltlement A la direction transver- 1a Appareil de pelliculage
selon la revendication        sale de la pellicule mince (1 B; 101 B). 1, 3
et 4, dans lequel le dispositif (16 ; 119) d'ajustement d'extrrmit4 de
pellicule mince       1& Appareil de pelliculage selon la revendication
comprend un tube (16A) de distribution de   35       15, dans loquel le
dispositif destind a faire fluide dispos6 en direction transversale & la
avancer la pellicule mince comprend plusiours direction de transmission de
la pellicule mince,     buses (6B) d'injection d'un fluide vere la pelli-
et des trous d'injection de fluide permettant        cule mince, les buses
(6B) 6tant aligndes pa- I'ajustement de la pellicule mince.
rallelement A la direction transversale de la 40      pollicule mince (1 B;
101 B). <    14. Appareil de pelliculage selon la revendication 1,
comprenant en outre:                          19. Appareil de pelliculage
selon la revendication un dispositif de support du dispositif (6;        1,
comprenant en outre; 110) de transmission de la pellicule mince et
un dispositif (15 ; 118) A rouleaux de distri- 



du dispositif (6D; 1 1OE) de collage temporaire   45  bution d'un substrat
(12; 111) vers un trajet de manibre quo le dispositif de transmission
prdd~tormind de distribution, de pellicule mince et le dispositif (6D ;
110E)          un disposifif (11; 116) a rouleaux de colla- de collage
temporaire soient mobiles en trans-       ge de la pellicule mince (1B ;
101B) sur le lation par rapport au substrat (12; 111) dont ils    substrat
(12; 111), ot se rapprochent et s'ecartent, le dispositif de   so      un
dispositif (18 ; 121) de guidage du support (7; 112) 6tant mont4 sur le
corps fixe       substrat du dispositif (11; 116) & rouleaux de (8; 107) de
t'appareil de pelliculage, et            collage vers le dispositif (15 ;
118) & rouleaux un dispositif de d6tente de la pellicule          de
distribution, le disposifif de guidage de mince destind a ddtendre une
partie d'extrdmi-       substrat dtant plac6 entre le dispositif (11 t6
post6rieure de la pellicule mince (1 B; 101 B)   55   1 16) h rouleaux de
collage et le dispositif (15; par avance de la pellicule mince A une
vitesse       118) A rouleaux de distribution. superieure a la vitesse du
dispositif A rouleaux de collage juste apres le debut du collage de 19 ~
~~~      ~~ . 1111111111111 1111    37                  EP 0 244 817 B1
38 20. Appareil de pelliculage selon la revendication 19, dans lequel le
dispositif de guidage du substrat comprend un organs en forme de peigne
ayant plusieurs premiers organes en forms de tiges dispos~s dans une
direction de    5 distribution de substrat et plusleurs seconds J~-'
organes en forms de tiges dispos~s en direc- tion transversale au substrat
(12; 111). 21. Appareil de pelliculage selon la revendication   10 19, dans
lequel le dispositif de guidage du substrat a une structure d'engrenage.
22. Appareil de pelliculage selon la revendication 19, dans loquel le
dispositif de guidage du   is substrat comporte un organs plan plein. 23
Appareil de pelliculage selon la revendication 19, comprenant en outre un
dispositif de rote- nue du dispositif a rouleaux de collage en   20
position distante du substrat pendant une ope- ration de collage temporaire
d'une extremit4 anterieure de la pellicule mince sur le substrat, et un
dispositif de positionnement du dispositif A rouleaux de collage au contact
de la pellicule   2S mince collee temporairement au substrat aprbs
l'opdration de collage temporaire, si bien que la pellicule mince (1 B; 101
B) est collee totale- ment sur le substrat (1 2; 111). 30 24. Appareil de
pelliculage selon la revendication 23, dans lequel le dispositif de retenue
est destin4 A maintenir le dispositif (11; 116) a rouleaux de collage d'un
c8t4 du dispositif (15 ; 118) I rouleaux de distribution afin que Ie  3S
substrat (12; 111) sur lequel la pellicule mince (1 B; 101 B) est coll6e
soit transmis. 40 45 50 55 20    


