
1                  EP 0 218 873 B1                 2 Description
The object of the invention can be solved by a film peeling apparatus for
peeling a film from a substrate This invention relates to a film peeling
apparatus,  conveyed through the apparatus in a given direction and more
particularly to a technique which can be ef-  of conveyance, the apparatus
comprising: a film rais- fectively employed to peel a protective film from
the   5   ing means for raising a leading part of said film from substrate.
the substrate; a fluid jetting device for letting fluid be- A similar film
peeling apparatus is known from  tween said film part thus raised and said
substrate the document DE-A-27 51862, which discloses a film  and sticking
the leading part against a peeled film peeling apparatus for peeling a film
from a substrate.  guide member, the peeled film guide member setting This
film peeling apparatus comprises film raising   10  a peeling angle in
peeling said film from said sub- means, namely niddles which are formed to
a brush.  strate by the fluid jetting device; and a film removing The
apparatus known from JP-A-58 91782 comprises   means for removing from said
device said film part film raising means, fluid jetting means, a peeled
film  guided by that peeled film guide member, the film re- guide member
and film removing means.              moving means comprising: a stationary
belt conveyor In a printed circuit board used In an electronic de-  15
provided with said peeled film guide member, and a vice such as a computer,
a predetermined circuit is  movable belt conveyor coming near or contacting
the formed with copper on one or both sides of an insu-  belt conveyor of
the stationary belt conveyor for re- lated substrate.
moving out of said device said film guided by said A printed circuit board
of this type can be manu-  peeled film guide member while supporting said
film. factured as follows: First a laminate consisting of a   20  The film
raising means may comprise a brush photosensitive resin (photo-resist)
layer and a trans-  and/or an adhesive member for raising a part of said
lucent resin film (protective film) for protecting the  film from said
substrate. photosensitive resin layer is thermally formed on the  The
peeled guide member may have a film guide sur- conductive layer of the
insulated substrate under  face set substantially at an obtuse angle or an
right pressure. Thereafter, a circuit pattern film is laid over  25  angle
with respect to the direction of conveyance of the laminate thus formed,
and the photosensitive res-  said substrate. Furthermore the said peeled
film in layer is exposed to light through the circuit pattern  guide member
may have a film guide surface whose film and the translucent resin film
fora predetermined  angle with respect to the direction of conveyance of
period of time. After the translucent resin film is peel-  said substrate
is variable in a range of from right an- ed off, the photosensitive resin
layer thus exposed to  30  gles to an obtuse angle. light is subjected to
developing to form an etching  The said film guide member may be angularly
and/or mask pattern. Thereafter, the unnecessary parts of  linearly
movable. Also, the raising means may include the conductive layer are
removed by etching, to ob-  a pair of projected press members. tain a
printed circuit board having the predetermined  The nature, principle and
utility of the invention circuit pattern.                              35
will become more apparent from the following de- In the above-described
printed circuit board man-  tailed description when read in conjunction
with the ufacturing method, in developing the photosensitive  accompanying
drawings. resin layer It is necessary to peel the translucent resin  In the
accompanying drawings: film off. The film peeling operation is manually
car-  Fig. 1 is a sectional view outlining the arrange- ried out. As the
film is considerably thin, the printed   40  ment of a film peeling
apparatus which is a first circuit board may be damaged or broken If the
force   embodiment of this invention; of peeling the film off is not
uniform. That is, the per-  Fig. 2 is an enlarged sectional view of a film
rais- son peeling the film off must be clever with his fingers  ing device
shown In Fig. 1; and skillful.
Fig. 3 is an enlarged sectional view of a printed Accordingly, with the
known techniques in the   45  circuit board shown in Fig. 2; state of art,
it takes a relatively long time to peel the  Fig. 4 is an enlarged
sectional view of a film peel- translucent resin film off, and therefore
the time re  ing device shown in Fig. 1; quired for manufacturing the
printed circuitboard is in-  Fig. 5 is a perspective view showing essential
creased as much.                                       components of a
stationary belt conveyor and a Therefore, it is the object of invention to
provide   50  peeled film guide member in Fig. 4; a film peeling apparatus
which can readily, Instanta-  Fig. 6 is an enlarged sectional view showing
es- neously and positively peel a film from the substrate,  sential
components of a film peeling device and reduce the time required for
peeling a film from  which may be used in the apparatus of the inven- the
substrate, while protecting the film from damage  tion; attributing to the
difficulty with the film peeling stress  55  Fig. 7 is a sectional view
outlining the arrange- is not uniform, and which can automatically remove
ment of a film peeling apparatus which is a fur- from the apparatus the
film thus peeled from the sub-  ther embodiment of the Invention; strate.
Fig. 8 is an enlarged perspective view of a film 2 



3.                  EP 0 218 873 B1                 4 raising device in
Fig. 7;                      the brush are not uniform in length so that,
even if the Figs. 9 through 11 are enlarged sectional views  abutment of
the printed circuit board against the film for a description of the
operation of the film rais-  raising member is more or less fluctuated, a
part of ing device shown in Fig. 7;                    the translucent
resin film 1D can be positively raised. Fig. 12 is a perspective view
showing essential   5   Each of the film raising members 4 may be so de-
components of one modification of the film rais-  signed that, after a part
of the translucent resin film ing device in the further embodiment of the
inven-      1D is raised, It is moved away from the path of con- tion;
veyance as indicaetd by the arrow B in Fig. 2, In order Fig. 13 is an
enlarged traced side view of the prin-  to prevent the photosensitive resin
layer 1C from be- cipal portion of a film raising means of the Inven-  10
Ing damaged or broken by the brush. tion;
A part of the translucent resin film 1D smaller in Fig. 14 is a structural
drawing of the projected  the force of adhesion than the photosensitive
resin press mechanism of Fig. 13;                    layer 1C may readily
be raised by the film raising Fig. 15 is an expanded exploded view of Fig.
14;  member4 simple in construction which comprises the Fig. 16 is a
partial sectional view of the projected   15  rotor and the brush as was
described above. That is, press member of Fig. 15; and
it is unnecessary that the operator is clever in his fin- Figs. 17 and 18
are sectional views of the princi-  gers and skillfull In orderto raise the
translucent resin pal portions of the printed circuit board of Fig. 13.
film 1D. As the film raising member 4 is disposed on the DETAILED
DESCRIPTION OF THE PREFERRED         20  path of conveyance of the printed
circuit board, the EMBODIMENTS
translucent resin film 1D can be automatically raised. Each of the
translucent resin films 1D partially This invention will be described with
reference to  raised is conveyed to the film peeling device 11 while an
apparatus for peeling a protective film from a print-  being pressed by the
conveying rollers 2 and the con- ed circuit board to which the technical
concept of the   25  veyance control rollers 3; however, as It is not
pressed invention is applied.                              with heat,
Itwill never stick to the photosensitive resin In the accompanying
drawings, like parts are   layer IC again. designated by like reference
numerals or characters.  The film peeling device 11, as shown in Fig. 1 and
Fig. 1 shows a protective film peeling apparatus  Fig. 4 (an enlarged
sectional view), mainly comprises: (hereinafter referred to merely as "a"
film peeling ap-  30  the conveying rollers 2; conveyance control rollers
3; paratus, when applicable) which is a first embodi-  fluid jetting
devices 5; and film removing devices 6. ment of the invention.
Each of the fluid jetting devices 5 is so designed The film peeling
apparatus, as shown in Fig. 1  as tojet pressurized fluid, for instance gas
such as air comprises: a film raising device I and a film peeling  or inert
gas or fluid such as water, through its nozzle device II.
35  5A. In otherwords, the fluid jetting device 5 is so de- The film
raising device 1, as shown in Fig. 1 and  signed as to apply the
pressurized fluid directly to the Fig. 2 (an enlarged sectional view),
comprises: rollers  space between the photosensitive resin layer (the 2 for
conveying printed circuit boards 1; conveyance  substrate) 1 C and the
raised translucent resin film 1 D control rollers 3; and film raising
members 4.     of the printed circuit board 1 which has been con- In the
printed circuit board 1, a conductive layer  40  veyed to a predetermined
position by the conveyance 1B of copper orthe like is formed on one or both
sides  control rollers 3. of an insulated substrate 1A. Alaminate
consisting of  Each of the film removing devices 6 comprises: a
photo-sensitive resin layer 1C and a translucent  a stationary belt
conveyer 6A; a peeled film guide resin film (or a protective film) is
formed on the con-  member 6B; a movable belt conveyor 6C; and a film
ductive layer 1B of the printed circuit board 1. Fig. 2   45  removing belt
mechanism 6D. shows the photo-sensitive resin layers 1C which have   The
stationary belt conveyor 6A, as shown in Fig. been exposed to light in a
predetermined pattern.  1, Fig. 4 and Fig. 5(a perspective view showing es-
The conveying rollers 2 and the conveyance con-  sential components),
comprises: a plurality of pairs of trol rollers 3 are so designed as to
convey the printed  rollers 6Aa and Aa' and belts 6Ab laid over the palm
circuit board 1 In the direction of the arrow along the   50  of rollers
6Aa and 6Aa'. The stationary belt conveyor path of conveying as indicated
by line A-A in Fig. 1.  6A thus constructed operates to remove the translu-
The film raising member 4 is so designed that,  cent resin film 1D which
has been peeled off by the when the end of the printed circuit board 1
abuts  fluid jetting device 5. against the film raising member, the latte
raises a    Each of the peeled film guide members 6B is pro- part of the
translucent resin film 1D as shown in Fig.  55  vided on the housing of the
film peeling device 11 on 3. The film raising member 4 comprises a rotor
and a  the side of the stationary belt conveyor 6A, and its 



brush made up of a plurality of hard needles of resin  guide surface
issubstantiallyflush with the belts 6Ab. or steel formed around the rotor.
The hard needles of  The peeled film guide member is sodesigned thatthe 3
5                  EP 0 218 873 B1                 6 translucent resin film
1D peeled off bythe film raising  resin film 1D peeling off by the fluid
jetting device 5 member4 and the fluid jetting device 5 is stuck to the
can be set to the predetermined value, and the diffi- guide member by the
indirect fluid pressure from the  culties thatthe peeling position of the
translucent res- fluid jetting device or the static electricity which is
in film 1D changes and the peeling stress becomes generated when it is
peeled off.               5   non-uniform can be prevented. In addition,
the trans- The peeled film guide member 6B is so designed  lucent resin
film 1D can be automatically removed in as to determine the angle of
peeling of the translucent  the direction of the arrow OUT in Fig. 4 while
being resin film 1D with respect to the direction of convey-  positively
supported by the stationary belt conveyor ance of the printed circuit board
1. More specifically,  6A and the movable belt conveyor 6C. the peeled film
guide member is so designed that the   10  The film removing belt mechanism
6D, as shown angle of peeling of the translucent resin film 1D with  in
Fig. 1, comprises a plurality of rollers 6Da and a pair respect to the
direction of conveyance of the printed  of belts 6Db, to remove the
translucent resin film 1D circuit board 1 is obtuse so that the guide
member  on the upper side of the printed circuit board 1. sufficiently
retain the peeled translucent resin film ID  The aforementioned movable
belt conveyors and the peeling position of the translucent resin film   15
may be so modified that they are driven by electro- 1 D is maintained
unchanged which the peeling stress  magnetic solenoids or hydraulic
cylinders instead of is also maintained uniform. Furthermore, the peeled
the air cylinder 6C. film guide member 6B is so designed that the guide
The film raising device I and the film peeling de- surface for the
translucent resin film 1D forms sub-  vice 11 are disposed in the path of
conveyance of the stantially right angle [err] with the direction of
convey-  20  printed circuit board 1 as described above. Therefore, ance of
the printed circuit board 1. In this case, in or-  a part of each
translucent resin film 1D of the printed der to make the angle of peeling
of the translucent  circuit board I Is raised, and is then peeled off by
the resin film 1D obtuse, the speed of conveyance of the  fluid jetting
device 5 readily and instantaneously. In printed circuit board 1 Is made
substantially equal to  this operation, the photosensitive resin layer 1C
is or higher than the speed of peeling and conveying of  25  protected from
damage, and the translucent resin the translucent resin film 1D.
film 1D Is automatically removed with high reliability. A clearance is
provided between the end of the  Therefore, the time required for removing
the trans- peeled film guide member 6B and the printed circuit  lucent
resin film can be remarkably shortened. board 1 to the extent that the end
of the peeled film  After the translucent resin films 1D have been guide
member 6B is not rubbed by the printed circuit  30  peeled off the printed
circuit board 1 by the film peel- board. The end portion of the peeled film
guide mem-  ing device 11, the printed circuit board 1 is delivered by ber
6B is arcuate in section, having a small radius of  the conveyance control
rollers 3 and the conveying curvature. The radius of curvature is for
instance 3  rollers 2 to a developing device adapted to develop mm or
smaller.                                     the photosensitive resin
layers 1C. As is apparent from the above description, by   35  In the
above-described embodiment, the film providing the peeled film guide member
6B determin-  raising members (brushes) 4 are made of steel or res- Ing the
angle of peeling of the translucent resin film  in. However, the film
raising members may be made 1D at the peeling position of the film ID, the
difficul-  of any material which is hard enough to raise the ties that the
peeling position of the translucent resin  translucent resin film 1D.
Furthermore, in the above- film 1D changes and the peeling stress becomes
non-  40  described embodiment, the brush is made up of a uniform can be
prevented, and therefore the photo-  number of needle-like wires. However,
it may be sensitive resin layer 1C can be protected from dam-  made up of a
number of plates. age.
The above-described embodiment may be so Each ofthe movable belt conveyors
SC, as shown  modified that after the translucent resin film 1D is in Figs.
1 and 4, comprises: a plurality of pairs of roller  45  peeled off by the
fluid jetting device 5 and stuck to the and 6Ca'. The movable belt conveyor
6C is swung    the latter 6B is moved from the printed circuit board about
the rollers 6Ca on one side by an air cylinder  1. This will be described
in more detail. First, as 6Cc so that it comes near or contacts the belts
6Ab  shown in Fig. 4, the translucent resin film 1D peeled of the
stationary belt conveyor 6A or the guide mem-  50  off by the fluid jetting
device 5 is stuck to the peeled ber 6B. The movable belt conveyor 6C
supports the  film guide member 6B. Next, the stationary conveyor
translucent resin film 1 D partially peeled by the fluid  6A and the peeled
film guide member 6B are moved jetting device 5 so that the film 1D Is
removed while  in the direction of the arrow C in Fig. 4 (or in the di-
being peeled off.                                  rection of conveyance),
to provide a space between 



As each film removing device 6 is made up of the  55  the peeled film guide
member 6B and the printed cir- stationary belt conveyor 6A, the peeled film
guide  cult board 1. The peeled film guide member 6B is driv- member 6B and
the movable belt conveyor 6C as de-  en by a drive source such as an air
cylinder, a hydraul- scribed above, the angle of peeling of the translucent
Ic cylinder or an electromagnetic solenoid. After the 4    7
EP 0 218 873 B1               8 translucent resin film 1D stuck to the
guide surface  tial components of thefilm peeling device is as shown of the
peeled film guide member 6B is supported by  in Fig. 8 (an enlarged
perspective view). the movable beltconveyor 6C, the nozzle 5A is moved   In
the third embodiment, each of the film raising to the position 5A' so as to
jet the fluid into the space.  units 7, as shown in Figs. 7 and 8,
comprises: an ad- That is, in the modification, the peeled film guide   5
hesive member 7A formed by providing an adhesive member 6B is moved to
provide the space between  material such as adhesive tape on a cylindrical
rotor; the peeled film guide member 6B and the printed cir-  arms 7C for
swinging the adhesive member 7A about cult board 1, and the fluid is jetted
into the space thus  a rotating shaft 7B ; and a removing member 7E
provided, so that the fluid is jetted into between the  which is swung
about a rotating shaft 7D to remove translucent resin film 1D and the
photosensitive resin  10  the translucent resin film 1D from the adhesive
mem- layer IC of the printed circuit board 1 which are locat-  ber 7A. The
adhesive member 7A and the removing ed at the rearof the peeled film guide
member 6B (the  member 7E are driven by a gear mechanism, a crank direction
opposite to the direction of conveyance).  mechanism, an air cylinder, a
hydraulic cylinder, an Therefore, the translucent resin film 1D can be
wide-  electromagnetic solenoid or the like (not shown). ly, positively and
instantaneously peeled off.  15  The film raising unit 7 is so designed
that when In a second embodiment of the apparatus of the  the end of the
printed circuit board 1 comes to a pre- invention, the angle of each peeled
film guide mem-  determined position by the operation of the convey- ber in
a film peeling device can be made acute or  ance control rollers 3, as
shown in Fig. 9 the arms 7C changed.
are swung in the direction of the arrow D, so that the The film peeling
device is so designed that the  20  adhesive member 7A abuts against the
end of the guide surface of the translucent resin film 1D forms
translucentresin film 1D. Thereafter, as shown in Fig. an obtuse angle
[err] with respect to the direction of con-  10, while the printed circuit
board 1 is conveyed bythe veyance of the printed circuit board 1 as shown
in Fig.  conveyance control rollers 3, the arms 7C are swung 6. The speed
of conveyance of the printed circuit  in the direction of the arrow E, so
that the end portion board 1 is substantially equal to the speed of peeling
25  of the translucent resin film 1D is raised by the adhe- and conveying
of the translucent resin film 1D.  sive member 7A because the force of
adhesion of the As the guide surface of the peeled film guide
photosensitive resin layer 1C and the conductive lay- member6B forms the
obtuse anglewith respectto the  er 1B is larger than that of the
translucent resin film direction of conveyance of the printed circuit board
I  ID and the photosensitive resin layer 1C. Thereafter, as was described
above, the peeling angle can be  30  as shown in Fig. 11, the removing
member 7E is positively made obtuse against the flexibility of the  swung
in the direction of the arrow E, so that the translucent resin film ID,
Therefore, the difficulties  transparent resin film 1D is removed from the
adhe- that the peeling position changes and the peeling  sive member 7A.
stress becomes non-uniform can be more positively    As is apparent from
the above description, the prevented, and the photosensitive resin layer 1C
can  35  film raising unit 7 Including the adhesive member 7A be more
positively protected from damage.        simple in construction can readily
raise a part of the The peeled film guide member6B may be so
translucent resin film ID smaller in the force of adhe- modified that the
angle between the guide surface of  sion. Furthermore, since one part of
the translucent the translucent resin film 1D and the direction of con-
resin film 1D can be raised merely by causing the ad- veyance of the
printed circuit board 1 can be changed  40  hesive member 7A to abut
against it, no mechanical in a range of from right angles 01 to the obtuse
angle  impact is applied to the printed circuit board, and in 02. The
peeled film guide member 6B is driven by a  peeling the translucent resin
film it is unnecessary drive means such as an air cylinder, a hydraulic
cylin-  that the worker is clever with his finger and skillful, der or an
electromagnetic solenoid.              and the photosensitive resin layer
1C will never be As was described above, the angle of the guide  45
damaged. surface of the peeled film guide member 6B with re-  As each of
the film raising units 7 is disposed on spect to the direction of
conveyance of the printed cir-  the path of conveyance of the printed
circuit board, a cuit board 1 can be changed. Therefore, the peeling  part
of the translucent resin film 1D can be automat- angle of the translucent
rein film 1D can be setto the  ically raised. most suitable value according
to the speed of convey-  50  The above-described embodiment may be so ance
of the printed circuit board 1, the peeling and  modified that the
conveyance control rollers 3 (or the 



conveying speed, and the peeling stress.         conveying rollers 2) are
arranged as Indicated by the In a third embodiment of the invention, film
rais-  dotted lines (3') In Fig. 9 so that they are adjacent to ing units
for a film peeling device are made up of ad-  the adhesive members 7A of
the film raising units 7. hesive members                              55
In this modification, it is unnecessary to use the re- The third embodiment
of the film peeling appara-  moving member 7E; that Is, immediately after
the end tus of the invention, Is as shown in Fig. 7 (a sectional  portion
ofthe translucent resin film 1D is raised bythe view outlining the
arrangement thereof), and essen-  adhesive member 7A, the film 1D can be
removed 5    9              EP 0 218 873 B1                 10 from the
adhesive member 7A. In other words, when,   As was described above, the
positions of thefilm under the condition that the printed circuit board 1
is  peeling guide members 6B can be changed. There- stopped by the
conveyance control rollers 3, the  fore, the film peeling guide members 6B
can be posi- translucent resin film 1D is raised, the adhesive mem-  tioned
close to the board 1 so that the peeling means ber 7Aswinging about the
rotating shaft 7B is moved   5   effectively acts on the entire peeling
surface of the farther in the direction of conveyance than the printed
translucent resin film 1D from the end of the board 1 circuit board 1, and
therefore the translucent resin  tothefilm peeling guide members 6B, with
the results film 1D raised by the adhesive member 7Acan be im-  that the
initial peeling effect is improved, and the mediately removed from the
adhesive member 7A.    translucent resin film 1D can be positively stuck
onto The removal of the translucent resin film 1D. from the   10  the film
peeling guide members 6B. On the other adhesive member 7A may be performed
during the    hand, where the film peeling guide members 6B are conveyance
ofthe printed circuit board 1. In this case,  moved away from the board 1,
the photosensitive res- It is necessary that the speed of movement of the
in film 1C can be protected from damage when the arms 7C is higher than the
speed of conveyance of  board 1 is conveyed. the printed circuit board 1.
15      Figs. 13 to 18 show another embodiment of the The above-described
film raising unit may be so  apparatus of the invention in which the film
raising modified that, as shown in Fig. 12, adhesive tape is  member 4
includes a projected press mechanism 30 provided on a fork-shaped support
member to form  which comprises a plurality of projected press mem-
adhesive members 7A.                              bers 30A installed on
both sides of the prined circuit Furthermore, the adhesive member 7A may be
20  board 1, the projected press members 30A being ar- replaced by a
cylindrical rotor which is adhesive.  ranged in the direction across the
conveyance direc- The adhesive member 7A may be so designed     tion (the
crosswise direction of the printed circuit thatthe adhesive tape is
replaced bya newonewhen-  board 1). Each projected press member 30A is nee-
ever a predetermined number of printed circuit boards  dle-shaped as shown
in Fig. 16 and formed so thatthe have been processed.
25  end of the laminated body composed of the photosen- Referring back to
Figs. 5 and 6, the film peeling  sitive resin layer 1C and the translucent
resin film 1D guide members 6B may be so designed in construc-  is pressed
by the front end of the projected press tion as to prevent the occurrence
of the difficulties  member 30A. The projected press member 30A is that,
when the translucent resin film 1D is peeled off,  also so arranged as not
to bite into the interface be- the peeling position is varied, the peeling
stress be-  30  tween the conductive layer I B and the photosensitive comes
non-uniform, and the photosensitive resin lay-  resin layer 1C when the
projected press member 3A er 1C is damaged or broken, and to guide the
trans-  presses the end of the laminated body and have an lucent resin film
1D in the film peeling direction. That  apex angle of, e.g., about 60
degrees to make the is, the film peeling guide members 6B are so de-
translucent resin film 1D peel off the photosensitive signed that the
peeling angle [err] of the translucentresin  35  resin layer 1C. Each of
the projected press members film 1D raised (which is the angle formed
between the  30A arranged opposite to each other is supported by
translucent resin film 1D which is to be peeled off and  a discrete
projected press member supporting rotary the same translucent resin film 1D
which has been  shaft 30C through a holder 30B. The holder 30B, peeled off)
is a right angle to an obtuse angle (90 to  which is supplied with a code,
is installed in such a [err], preferably about a right angle) with respect
to  40   manner as to slide along the through-hole of the pro- the board 1.
jected press member supporting rotary shaft 30C. Each of the film peeling
guide members 6B is      The same or different elastic members 30C and
positioned close to the board 1 to the extent that Its  30E are installed
between the projected press mem- end does not rub the board 1, and the
guide member  ber 3Aand the holder 3B and between the holder 30B 6B is
moved in the direction of the arrow Q so that,  45  and the projected press
member supporting rotary when the board 1 is conveyed, the photosensitive
res-  shaft 30C, respectively. The elastic members 30D in layer 1C may not
be damaged.                   and 30E are installed in the direction of an
arrow B, The guide members 6B are moved, for instance,  i.e., in such a
manner as to act on the direction close 



by a servo motor, an air cylinder or the like in syn-  to the printed
circuit board 1. Accordingly, the position chronization with the peeling
mechanism. Further-  50  of the front end of the projected press member 30A
more, the film peeling guide members 6B are so de-  can be changed by a
given pressure in the direction signed that they are moved when the
translucent res-  of the arrow B relative to the projected press member in
film 1D is supported bythe stationary beltconveyor  supporting rotary shaft
30C. 6A and the movable belt conveyor 6C.                 One end (or both
ends)of the projected press The film peeling guide members 6B thus provid-
55   member supporting rotary shaft 30C is, as shown in ed stabilize the
peeling position, and allow the appli-  Figs. 14 and 15 rotatably coupled
to one end of a mov- cation of uniform peeling stress to the translucent
ing arm member 30G through a guide slit 30f made In resin film 1D and the
photosensitive resin layer 1C.  a guide member 30F. The guide member 30F is
fixed 6    11           EP 0 218 873 B1                12 to the apparatus
body with machine screws and the  each part is simpler in configuration.
like (not shown). The guide slit 30f is formed in the di-  Atone end (or
both ends) of each projected press rection of an arrow C so as to guide the
projected  member supporting rotary shaft 30C linked with the press member
supporting rotary shaft 30C, i.e., the  moving arm member 30G Is installed
a projected projected press member 30A.                  5   press member
rotating arm member 30K whose one The other end of each moving arm member
30G   end is fixed. At the other end of each projected press is rotatably
secured to one of the opposite ends of a  member rotating arm member 30K is
provided a slit rotary arm member 30H secured rotatably on the ro-  30k and
the shaft 30m of the arm coupling member tary shaft 30h in the direction of
an arrow D. The ro-  30M connected to the shaft 30L of the driving source
tary arm member 30H is capable ofmoving each mov-  10  for both side use is
passed through the slit 30k. In ing arm member 30G in the longitudinal
direction of  otherwords, the projected press member rotating arm an arrow
C.                                       member 30K is coupled to the shaft
30L of the driving The guide member 30F the moving arm member      source
for both side use through the coupling arm 30G and the rotary arm member
30H for guiding the  member 30M. As the driving source for both side use,
projected press member supporting rotary shaft 30C   15  a ling mechanism
similar to what has mentioned constitute the link mechanism of the
projected press  above may be used. mechanism 30 for mutually nearing and
parting the    The projected press member rotating arm mem- projected press
member 30A installed on both sides  ber 30K and the arm coupling member 30M
constitute of the printed circuit board 1 through the movement of  the
projected press member pressing mechanism of the shaft 30J of the driving
source for both surface  20  the projected press mechanism 30 for rotating
the use in the direction of an arrow E. The shaft 30J is  projected press
member rotating arm member 30K in coupled to one end of the rotary arm
member 30H  the direction of the arrow G as a shaft L moves in the through
an arm coupling member 301. The members   direction of an arrow F, rotating
the projected press constituting the link mechanism each are prepared
member supporting rotary shaft 30C In the direction from material
relatively hardly deformable against ex-  25  of an arrow H and pressing
the end of the laminated ternal force such as iron, aluminum alloy and
rigid  body. plastics. The driving power may be derived from a    The
projected press member pressing mecha- pneumatic or hydraulic cylinder, or
a solenoid. The  nism thus constructed is capable of operating the pro-
shaft 30J may be coupled to one end of the moving  jected press members
30Aon both sides of the print- arm member 30G through the arm coupling
member  30  ed circuit board 1 with one driving source as in the 301 but
not limited to one end of the rotary arm mem-  case of the link mechanism
for the projected press ber 30H.
members 30A and controlling the operating quantity Bythus coupling the
projected press member 30A  and time thereof accurately. to the driving
source for both side use by means of the  Moreover, the projected press
member pressing link mechanism, the projected press members 30Ain-  35
mechanism can simplify the coupling mechanism for stalled on both sides of
the printed circuit board 1  coupling the projected press member 30A and
the each may be caused to contact or part from the sur-  driving source.
face of the printed circuit board 1 (movement in -the  Although the link
mechanism or projected press direction of the arrow C). In other words, the
link  member pressing mechanism and the driving source mechanism is capable
of driving the both side project-  40  for both side use are installed on
one side of the pro- ed press members 30A by means of the driving
jectedmembersupportingrotaryshaft3C, they may source for both side use
without providing driving  be installed on both sides. source for
Individually driving the projected press  Referring to Figs. 13 through 18,
the operation of member 30Aon both sides of the printed circuit board  the
projected press mechanism 30 will be described 1.
45  briefly. 



The guide member 30F, the moving arm mem-
Athinfilmenddetector(notshown)isusedfirst. bars 30G and the rotary arm
member 30H constitut-  As a thin film end detector, use can be made of a
ing the link mechanism are rigid bodies and the oper-  touch
sensorforelectrically detecting the end of a thin ating range of each is
defined by the guide slit 30f and  film laid on the printed circuit board 1
or a photosen- the rotary shaft 30h. In consequence, the projected  50  sor
for detecting the same optically. press members 30A on both sides of the
printed cir-  When the end of a laminated body (thin film) cuit board 1 can
be controlled accurately and equally  stuck onto the printed circuit board
is detected by the in terms of their operating quantity and time.    thin
film end detector pinch roller 3Ashown In Fig. 13 The link mechanism for
coupling the projected  is pressed against the printed circuit board 1
using a press member 30a and the driving source for both  55  press means
(not shown) and the conveyance of the side use can be made simpler In
construction than  printed circuit board 1 Is temporarily stopped by the
what is formed with a rack and pinion or gear mech-  press means and a
conveyance driving roller 3. Atthis anism because the number of parts is
smaller and  time, material such as rubber having a high coeffi- 7    13
EP 0 218 873 B1                 14 cent of friction is attached to the
outer peripheral sur-  The translucent plastic film 1 D thus peeled off
face of the conveyance driving roller 3 opposite to the  once never sticks
to the photosensitive plastic layer pinch roller 3A to prevent the position
of the printed  1C again unless it is heated and adhesion bonded un-
circuit board from shifting and the printed circuit  der pressure. board I
is fixed by securely stopping the conveyance   5  A plurality of projected
press members 30A are of the printed circuit board 1.
Installed in the direction across (crosswise direction) The shaft 3J of the
driving source for both-side  the conveyance direction of the printed
circuit board use coupled to the link mechanism is moved in the di-  I
according to this embodiment in consideration of rection of an arrow E
(upward In FIG. 14). This oper-  the case where the laminated body may be
heat bond- ation allows the link mechanism constituted by the ro-  10  ed
distortedly on the printed circuit board 1. The pro- tary arm member 30H,
the moving arm member 30G    jected press mechanism 30 may be so arranged
as to and the guide member 30F to operate and the project-  provide the
projected press members 30A each on ed press member supporting rotary shaft
30C is     both sides of the printed circuit board 1 as long as one caused
to move in the direction of the arrow C. As the  ends of the photosensitive
resin layer 1C and the projected press member supporting rotary shaft 30C
15  translucent resin film are pressed to ensure that the moves, each of
the front ends of the projected press  latter is peeled off. members 30A on
both sides of the printed circuit      Although the projected press members
30A are board 1 contacts the surface of the conductive layer  arranged in
the direction (crosswise direction) across 1B at the end of the laminated
body as shown in Fig.  the conveyance direction of the printed circuit 1
ac- 17. The contact is attained by the application of suit-  20  cording to
this embodiment, the projected press able force so that the elastic member
30D (30E) may  members 30Amay be installed at the end or any place have
energy.                                    close to the corner of the
laminated body still in the While the projected press member 30A is In con-
same direction as the conveyance direction of the tact with the conductive
layer 1B, the shaft 30Lof the  printed circuit board 1. In this case, the
nozzle 5A of driving sourcefor both side use coupled to the project-  25
the fluid spray mechanism 50 is set close to the pro- ed press member
pressing mechanism is operated (to  jected press member 30A. the left In
the drawing). This operation causes the pro-  The link mechanism according
to this embodi- jected press member pressing mechanism composed    ment has
been arranged In the form of the projected of the projected press member
rotating arm member  press member pressing mechanism of the projected 30K
and the arm coupling member 30M to operate  30  press mechanism 30.
However, the construction of and the projected press member supporting
rotary  the projected press member pressing mechanism ac- shaft 30C is
rotated in the direction of the arrow H. As  cording to the present
invention may be so arranged the projected press member supporting rotary
shaft  as to carry the printed circuit board 1 slight by rotating 30C
rotates, the front ends of the projected press  the conveyance driving
roller 3 (or the pinch roller 3A) members 30A on both sides of the printed
circuit  35  in such a state that the projected press member 30A board 1
press the end of the laminated body.      makes contact with the surface of
the printed circuit By pressing the end of the laminated body com-  board 1
at the end of the laminated body and to press posed of the photosensitive
resin layer 1C and the  the end of the laminated body. translucent resin
film 1D and stuck on the printed cir-  Moreover, the cross section of the
projected cult board 1 with the projected press members 30Aof  40  press
member supporting rotary shaft 30C in the di- the projected press mechanism
30, part of the trans-  rection across the axis of the shaft may be square
lucent resin film 1D is peeled off the photosensitive  with the viewof
increasing the accuracy of processing 



plastic layer 1C, so that a gap can be produced in the  the through-hole
into which the holder 30B is fitted interface. The gap is attributed to the
fact that, be-  and facilitating the processing. cause the photosensitive
resin layer 1C is prepared   45  As Is apparent from the above description,
this from material softerthan thatforthe translucent resin  apparatus has
the following effects or merits: film 1D, the former is subjected to
plastic deformation  (1) The film peeling apparatus comprises film against
the pressure applied by the projected press   raising means for raising a
part of the film from member 30A, whereas the adhesion of the latter to
the substrate, and fluid jetting means for jetting the former reduces
before the latter is subjected to  so  the fluid between the substrate and
the film thus plastic deformation.                                  raised,
so that the film a part of which has been Moreover, the end of the
translucent resin film 1D  raised can be readily, positively and
instantane- can be peeled off by the needle-shaped projected      ously
peeled from the substrate byjetting the flu- press member 30A simple in
configuration.             id. That is, the film peeling device can reduce
the Since the projected press member 30A is instal-  55  time required for
peeling the film from the sub- led in the conveyance path of the printed
circuit board,  strate. the end of the translucent resin film ID can
automat-  (2) The apparatus further comprises a peeled ically be peeled
off.                                 film guide member for setting the
peeling angle 8    15                 EP 0 218 873 B1                 16 of
the film peeled from the substrate by the fluid  5. An apparatus as claimed
in claim 1, in which said jetting means, so that the difficulties that the
peeled film guide member (6B) has a film guide peeling position of the film
changes and the peel-  surface set substantially at an obtuse angle with
Ing stress becomes non-uniform can be prevent-    respect to the direction
of conveyance of said ed, and accordingly the film is protected from    5
substrate (1,1C). damage. (3) The apparatusfurthercomprises film convey-
6. An apparatus as claimed in claim 1, in whichsaid ing means for conveying
the film guided by the    peeled film guide member (6B) has a film guide
peeled film guide member, sothatthe film can be   surface whose angle with
respectto the direction removed while being peeled off.           10
of conveyance of said substrate is variable in a range of from right angles
to an obtuse angle. Claims                                            7.
Afilm peeling apparatus as claimed in any one of the foregoing claims,
wherein said film guide 1. Film peeling apparatus for peeling a film (1B)
15  member (6B) is angularly movable. from a substrate (1,1C) conveyed
through the apparatus in a given direction of conveyance, the  8. Afilm
peeling apparatus as claimed in anyone of apparatus comprising:
the foregoing claims, wherein said film guide - a film raising means (4)
for raising a leading  member (6B) is linearly movable. part of said film
(ID) from the substrate (1,  20 1C);
9. Afilm peeling apparatus as claimed in any one of - a fluid jetting
device (5) for jetting fluid be-  the foregoing claims, wherein said film
raising tween said film part thus raised and said     means (4) Includes at
least one projected press substrate and sticking the leading part
member (30). against a peeled film guide member (6B);   25 - the peeled
film guide member (6B) setting a peeling angle for peeling said film from
Patentanspruche said substrate (1, 1C) by the fluid jetting de- vice (5);
and                              1. Filmabschalvorrichtung zum AbschAlen
sines - a film removing means (6) for removing   30   Films (1B) von einem
Substrat (1, 1C), das durch from said device (5) said film part guided by
die Vorrichtung in elner gegebenen Transport- that peeled film guide member
(6B), the      richtung transportiertwird, wobel die Vorrichtung film
removing means (6) comprising:           aufweist - a stationary belt
conveyor provided with        - ein Filmanhebemittel (4) zum Anheben el-
said peeled film guide member (6B), and    35     nes vorderen Tells des
Films (ID) von dem - a movable belt conveyor (6C) coming near
Substrat (1, IC); or contacting the belt conveyor (6Ab) of the     - sine
Fluldstrahlvorrichtung (5) zum Strah- stationary belt conveyor (6A) for
removing        len von Fluid zwischen den so angehobe- out of said device
said film guided by said        nen Filmteil und das Substrat und zum An-
peeled film guide member (6B) while sup-  40      heften des vorderen Tells
an ein Fflhrungs- 



porting said film (1D).                           glied (8B) des
abgeschilten Tells; wobel das Frlhrungsglied (6B) des abge- 2. An apparatus
as claimed in claim 1, in which said      schalten Tells einenAbschllwinkel
zum Ab- film raising means (4) comprises a brush for rals-     schilen des
Films vom den Substrat (1, I C) ing said leading part of said film (1D)
from said  45  durch die Fluidstrahlvorrichtung (5) ein- substrate (1, 1C).
stellt; und - em Filmentfernungsmittel (6) zum Entfer- 3. An apparatus as
claimed in claim 1, in which said      non des von dam FOhrungsglied (61B)
des film raising means (4) comprises an adhesive           abgeschllten
Tells gefuhrten Filmteils aus member (7A) for raising said leading part of
said  50  der Vorrichtung (5), wobel das Filmentfer- film (1D) from said
substrate (1, 1C).                 nungsmittel (6) aufweist: - einen mit
dem Fflhrungsglied des abge- 4. An apparatus as claimed in claim 1, In
which said      schAlten Tells versehenen stationAren peeled film guide
member (6B) has a film guide         Bandtransportierer (61B), und surface
set substantially at right angles with re  55  - einen  beweglichen
Bandtransportierer spect to the direction of conveyance of said sub-
(MC), der dem Bandtransportlerer (6Ab) strate (1, 1C).
des stationgren Bandtransportierers (6A) zum Entfernen des von dem
FOhrungsglied 9    of the film peeled from the substrate by the fluid  5.
An apparatus as claimed in claim 1, in which said jetting means, so that
the difficulties that the   peeled film guide member (6B) has a film guide
peeling position of the film changes and the peel-  surface set
substantially at an obtuse angle with Ing stress becomes non-uniform can be
prevent-     respect to the direction of conveyance of said ed, and
accordingly the film is protected from    5  substrate (1, IC). damage. (3)
The apparatus further comprises film convey-  6. An apparatus as claimed in
claim 1, in which said ing means for conveying the film guided by the
peeled film guide member (6B) has a film guide peeled film guide member, so
that the film can be  surface whose angle with respect to the direction
removed while being peeled off.            10      of conveyance of said
substrate is variable in a range of from right angles to an obtuse angle.
Claims                                             7. Afilm peeling
apparatus as claimed in any one of the foregoing claims, wherein said film
guide 1. Film peeling apparatus for peeling a film (1B)  15  member (6B) is
angularly movable. from a substrate (1, 1C) conveyed through the apparatus
in a given direction of conveyance, the  8. Afilm peeling apparatus as
claimed in any one of apparatus comprising:
the foregoing claims, wherein said film guide - afilm raising means (4)for
raising a leading  member (6B) is linearly movable. part of said film (1 D)
from the substrate (1,  20 1C);                                       9.
Afilm peeling apparatus as claimed in any one of - a fluid jetting device
(5) for jetting fluid be-  the foregoing claims, wherein said film raising
tween said film part thus raised and said      means (4) includes at least
one projected press substrate and sticking the leading part       member
(30). against a peeled film guide member (6B);   25 - the peeled film guide
member (6B) setting a peeling angle for peeling said film from
Patentanspruche said substrate (1, 1 C) by the fluid jetting de- vice (5);
and                              1. FilmabschflvorrIchtung zurn Abschalen
eines - a film removing means (6) for removing   30   Films (18) von einem
Substrat (1, IC), das durch from said device (5) said film part guided by
die Vorrichtung in einer gegebenen Transport- that peeled film guide member
(6B), the       richtung transportiertwird,wobei die Vonichtung film
removing means (6) comprising:           aufweist: - a stationary belt
conveyor provided with         - em Filmanhebemittel (4) zum Anheben el-
said peeled film guide member (6B), and    35      nes vorderen Teils des
Films (ID) von dem - a movable belt conveyor (6C) coming near
Substrat (1, IC); or contacting the belt conveyor (6Ab) of the     - sine
Fluldstrahivorrichtung (5) zum Strah- stationary belt conveyor (6A) for
removing         len von Fluid zwischen den so angehobe- out of said device
said film guided by said        nen Filmteil und des Substrat und zum An- 



peeled film guide member (6B) while sup-  40       heften des vorderen
Tells an ein Ffhrungs- porting said film (1D).
glied (6B) des abgeschAlten Tells; wobei das Fuhrungaglled (SB) des abge-
2. An apparatus as claimed in claim 1, In which said       schAlten Tells
elnen AbschAlwinkel zum Ab- film raising means (4) comprises a brush for
rais-      schilen des Films vom den Substrat (1, IC) ing said leading part
of said film (1D) from said  45   durch die Fluidstrahlvorrichtung (5) sin-
substrate (1, 1C).                                     stellt, und - ein
Filmentfernungsmittel (6) zum Entfer- 3. An apparatus as claimed in claim
1, in which said       nen des von dem Ffhrungsglied (6B) des film raising
means (4) comprises an adhesive            abgeschilten Tells gef0hrten
Filmteils aus member (7A) for raising said leading part of said  50   der
Vorrichtung (5), wobei das Filmentfer- film (1D) from said substrate (1,
1C).                  nungsmittel (6) aufweist: - einen mit dem
Fahrungsglied des abge- 4. An apparatus as claimed in claim 1, in which
said       schilten  Tells versehenen stationaren peeled film guide member
(6B) has a film guide          Bandtransportierer (6B), und surface set
substantially at right angles with re-  55  - einen  beweglichen
Bandtransportierer spect to the direction of conveyance of said sub-
(6C), der dem Bandtransportierer (SAb) strate (1, 1C).
des stationfiren Bandtransportierers (6A) zum Entfernen des von dem
Fuhrungsglied 9    17                  EP 0 218 873 B1                 18 *
C   L   M   S   * (6B) des abgeschalten Tells gefOhrten            - un
dispositif de projection de fluids (5) ser- Films aus derVorrichtung
nahekommt odor            vant a projter un fluids entre la partle de
kontaktiort, wahrend dies den Film (ID)            film ainsi soulevee et
la substrat et A faire tragt.
adherer la partle amont sur un organs de 5           guldage de film pei
(6B), 2. Vorrichtung nach Anspruch 1, in der das Filman-       - l'organe
de guldage de film peli (BB) dtebr- hebemittel (4) sine Brrsts zum Anheben
des vor-         minant un angle de pelage permettant de derern Tells des
Films (1 D) von dem Substrat (1,       poler le film A l'ecart du substrat
(1, IC) au 1C) aufwelst                                            moyen du
dispositif de projection de fluids 10          (5) et 3. Vorrichtung nach
Anspruch 1, in der das Filman-       - des moyena d'extraction de film (8)
servant hebemittel (4) sin adhasives Glied (7A) zum An-         A extraire
du dispositif (5) laditb partie de heben des vorderen Tells des Films (I D)
von dem        film guidee par l'organe d6 guidage de film Substrat (1, IC)
aufweist.                              pel6 (6B), les moyens d'extraction
de film 15          (6) comprenant: 4. Vorrichtung nach Anspruch 1, in der
das Frh-          - une bands transportouse flxe qui est pour- rungsglied
(6B) des abgeschaltbn Films sine             vuedel'organedeguidagedefilm
pe6 (6BR) Filmfflhrungsoberflache hat, die Imrwesentlichen        et im
rechten Winkel bezfglich der Transportrich-        - une bands
transporteuse mobile (BC) ve- tung des Substrata (1, IC) stoht.          20
nant au voisinage ou au contact de la bands transportouse (6Ab) de la bands
transpor- S. Vorrichtung nach Anspruch 1, in der das FGh-            teuse
fixe (BA) et servant A extraire du dis- rungsglied (6B) des abgeschalten
Films sine             positif le film guidi par l'organe de guidage
Fllmfflhrungsoberfllche hat, die Im wesentlichen        de film pelh (6B)
tout en soutenant le film in einem stumpfen Winkel bezflglich der Trans-
25     (1 D). portrichtung des Substrats (1, IC) stoht. 2. Appareil solon
la revendication 1, dans loquel les 6. Vorrichtung nach Anspruch 1, In der
das FRh-       moyens de soulevement de film (4) comprennent rungsgiled
(6B) des abgeschalton Films sine        une brosse servant A souleverla
partis amont du Fllmfflhrungsoberflache hat, deren Winkel be-  30  film
(ID) A l'hcart du substrat (1, 1 C). zflglich der Transportrichtung des
Substrata (1, IC) varlabel im Bereich von elnem rechten Win-  3. Appareil
salon la revendication 1, dans loquel les kel bis zu einem stumpfen Winkel
st.               moyens de soulevement de film (4) comprennent un hlement
adhesif (TA) servant A soulever la 7. Vorrichtung nach sinem der
vorangegangenen   35     partl eamont du film (ID) A l'dcart du substrat
(1, 



Ansprflche, in der das Fllmflhbrungsglied (6B) in  IC). der Winkelrichtung
beweglich Ist. 4. Appareil solon la revendication 1, dans lequel S.
Vorrichtung nach einem der vorangegangenen         l'organe de guidage de
film pel6 (6B) comports Anspruche, in der das Fllmffhrungsglled (6B) In  40
une surface de guidage de film qui eat fixee pra- linearer Richtung
beweglich Ist.                   tiquementsulvant un angle droitvis-a-vis
dela di- rection de transport du substrat (1, IC). 9. Vorrnchtung nach
einem der vorangogangenen Ansprflcho, in der das Filmanhobemittbl (4) min-
5. Apparell solon la revendication 1, dans lequel destens ein
vorspringendes Druckglied (30) auf-  45  I'organe de guidage de film pele
(6B) comporte weist.                                             une
surface de guidage de film qui est fixee pra- tiquement sulvant un angle
obtus vis-a-vis de la direction de transport du substrat (1, IC).
Revendications 50  6. Apparell solon la revendication 1, dans loquel 1.
Appareil de pelage de film, permettant de paler    l'organo de guidage de
film pel6 (6B) comporto un film (IB) A l'cart d'un substrat (1, IC) trans-
une surface de guldage de film dont l'angle vis- porte A travers l'apparell
suivant une direction   A-vib de la direction de transport du substrat est
donnee de transport, I'apparell comprenant:        variable dans un domains
compris entre des an- - des moyena de soulevementdefilm (4) ser-  55  gles
drolts et un angle obtus. vant A soulever, A l'ecart du substrat (1, IC),
une partle du film (ID) qui est dispo-  7. Appareil de pelage de film solon
l'une quelcon- she en amontdans lesens de deplacement,       que des
revondications precddentes, dans lequel 10    19                 EP 0 218
873 B1                20        *    C    L    M    S   * l'organe de
guidago de film (6B) est agence de fa- con A pouvoir etre anim6 d'un
mouvoment angu- laire. 8. Apparell de polage de film selon l'une quelcon-
5 quo des revendicatbons pr6c6dentes, dans loquel l'organe de guldage de
film (6B) oat ageno6 de fa- gon A pouvoir etre anim6 d'un mouvement recti-
ligne. 10 9. Appareil de pelage de film selon l'une quelcon- quo des
revendications prec6dentes, dans lequel les moyens de soulevoment de film
(4) compren- nent au moins un organe de prosslon (30) faisant saillie.
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