
1                   EP0217150B1                     2 Description
The peeling apparatus for peeling off films stuck on a board comprises
projected press members for The Invention relates to a film peeling
apparatus  applying force to the ends of the films stuck on the for peeling
off a film stuck on a board.           board and fluid spray means for
sending jets of fluid Printed circuit boards for use in electronic equip-
5   to the portions to which the force has been applied. ment such as
computers are provided with a prede-      Accordingly, a gap is formed
under the end of termined copper wiring pattern formed on one or both  each
film by applying force thereto using the portion sides of insulating
boards.                        to ensure that the film Is instantly peeled
off. A printed circuit board of that sort Is manufac- tured by the steps
comprising laminating a photosen-  10   BRIEF DESCRIPTION OF THE DRAWINGS
sitive resin layer (photoresist) and a translucent resin film (protective
film) for protecting the photosensitive  Fig. I is a sectional view
outlining the construc- resin layer on a conductive layer laid on an
Insulating  tion of a peeling apparatus for peeling off a pro- substrate
through thermocompresslon bonding; su-      tective film of a printed
circuit board as an em- perposing a film having a wiring pattern; exposing
the   15  bodiment of the present invention; photosensitive resin layer to
light for a fixed period of  Fig. 2 Is an enlarged sectional view of the
project- time through the film having the wiring pattern and    ed press
mechanism of Fig. 1; the translucent resin film; developing the thus ex-
Fig. 3 is an enlarged perspective view of the prin- posed photosensitive
resin layer after peeling off the  cipal portion of the position setting
member of translucent resin film to form an etching mask pat-  20  Fig. 1;
tern; removing unnecessary portions of the conduc-     Figs. 4 and 5 are
enlarged sectional views of the tive layer by etching; and further removing
the re-    principal portion of Fig. 2; maining photosensitive resin layer.
A printed circuit  Fig. 6 Is an enlarged sectional view of the fluid board
having a predetermined wiring pattern Is thus    spray mechanism and the
film discharge macha- prepared.                                     25
nism of Fig. 1; During the above steps of manufacturing a print-   Fig. 7
Isa perspective vlewofthe principal portion ed circuit board, the
translucent resin film must be   of the film discharge mechanism of Fig. 6;
peeled off when the photosensitive resin layer is de-  Figs. 8 through 10
are perspective views of an- veloped after being exposed to light. That
step of     other projected press member; peeling off the translucent resin
film still relies on   30  Fig. 11 is a perspective view of still another
pro- manual work, which requires a clever-fingered worker  jected press
member; as well as an extremely skilled hand to prevent dam-   Fig. 12 is a
perspective view outlining the con- age and breakdown attributed to
unevenly distributed   struction of another film peeling guide; peel stress
as the film is thin.                       Fig. 161 san enlarged traced
sideview of the prin- The problem is that lengthy work is required In the
35  cipal portion of a film raising means; manufacture of a printed circuit
board because it      Fig. 17 is a structural drawing of the projected
takes time to peel off the translucent resin film.     press mechanism of
Fig. 16; From JP-A-58 091 782 there Is known an appa-       Fig. 18 Is an
expanded exploded view of Fig. 17; ratus for peeling off a protective paper
stuck on a    Fig.19 Is a partial sectional view of the projected '-r
board, comprising needles for applying force to the   4o  press member of
Fig. 18; forward end of the paper and the board, to form a gap  Figs. 20
and 21 are sectional views of the princi- between the paper and the board
by plastic deforms-    pal portions of the printed circuit of Fig. 16; and
tion, further comprising nozzles for blowing com-      Fig. 22 is a
perspective view showing a peeling pressed air to said end and for thereby
enlarging the  angle setting plate. gap between the paper and the board and
further  45 comprising a nipping board for nipping the adhered  PREFERRED
EMBODIMENTS OF THE paper.
INVENTION It Is therefore the main object of this invention to Improvethe
peeling effectof afilm peeling apparatus   A description will subsequently
be given of a as described in the introductory portion of the de-  5o
peeling apparatus for peeling off a protective film scription.
stuck on a printed circuit board as an embodiment of This problem is solved
by the apparatus defined  the present Invention. in claim 1.
In the accompanying drawings illustrating the Embodiments of the invention
and advantages     embodiment thereof, like reference characters are will
now be described with reference to the accom-  a5  given to like component
parts having the same func- paning drawings.
tions and the repetition of the description thereof will Of the embodiments
disclosed by the present In-  be omitted. vention, a typical one may be
outlined as follows.     Fig. 1 Is a sectional view outlining the construo-
2   



3                   EP 0 217150 B1                 4 tion of a peeling
apparatus for peeling off protective  photosensitive resin layer IC and the
translucent res- films as an embodiment of the present invention.  In film
ID of the printed circuit board I with the nee- As shown in Fig. 1, a
mechanism for conveying a  die-shaped press member 4A. The reason for the
for- printed circuit board in the peeling apparatus for peel-  matlon of
such a gap Is that, when force Is applied to Ing off the protective films
according to this embodi-   5   the photosensitive resin layer IC and the
translucent v~ ment comprises conveyor rollers 2forcarrying a print-  resin
film 1D, shear stress will be generated there- ed circuit board 1 and
conveyance control rollers 3.  between If they are prepared from different
materials Projected press mechanisms 4, fluid spray mech-  and if the
former Is subject to plastic deformation as anisms 5 and film conveyance
mechanisms 8 are In-  compared with the latter. stalled in the conveyance
path of the conveyance   io  Moreover, the projected press member 4A
Instal- mechanism.                                         led in the
conveyance path of the printed circuit board As shown in Fig. 2, the
printed circuit board I is  I allows the gap to be formed automatically
between formed of conductive layers 1B of copper stuck to  the
photosensitive resin layer 1C and the translucent both sides (orone side)
of an Insulating substrate IA.  resin film ID. Laminated bodies, each
consisting of a photosensi-  15  Although the photosensitive resin layer IC
and tive resin layer IC and a translucent (protective) resin  the
translucent resin film I D allowing the formation of film ID, are stuck on
the conductive layers 1 B of the  the gap are pressed by the conveyor
rollers 2 or the printed circuit board I through thermocompression
conveyance control roller 3 while they are being car- bonding. The
photosensitive resin layers IC are In  rined into the fluid spray
mechanism. 5, they will not such a state that they have been exposed to
light so   20  stick to each other because they have not been heat as to
form a predetermined patatern.               bonded under pressure. The
conveyor rollers 2 and the conveyance con-     Three units of projected
press members 4A have trol rollers 3 are so arranged as to carry the
printed  been installed in the conveyance direction of the print- circuit
board I in the direction of an arrow In the con-  ed circuit board I for
fear of the distorted lamination veyance path whose view Is taken online
A-A of Fig.  25  of the photosensitive resin layers 1C and the translu- I.
cent resin films ID through thermocompression The projected press mechanism
4 shown in Figs.  bonding according to this embodiment. However, the 1, 2
is so arranged as to apply force to the end of the  present invention is
not restricted to such an arrange- photosensitive resin layer IC and/or the
translucent  ment. In otherwords, one, two or more than three pro- resin
film ID with a projected needle-shaped press  30  jected press members 4A
may be used to constitute member 4A. More specifically, the front end of
the  the projected press mechanism 4, provided It is en- printed circuit
board I abuts against a position setting  sured that force is applied to
the ends of the photo- member 4B shown in Figs. 1, 2 and 3 when the front
sensitive resin layers IC and the translucent resin end thereof Is detected
by a position detector S. The  films 1 D. position detector S is formed
with a photosensor. The   35  As shown In Figs. 1, 6, the fluid spray
mecha- position setting member 4B Is caused to slide by a  nisms
5aresoarrangedastosendjetsof pressurized driving means 4C such as an air
cylinder, solenoid or  fluid such as air, inert gas or water out of nozzles
5A. the like in the direction of an arrow B according to the  The fluid
spray mechanism 5 Is used to send a jet of detection signal of the position
detector S. Subse-  fluid directly to the gap formed between the photo- 'X
quently, the front end of the projected press member  40  sensitive resin
layer 1 C and the translucent resin film 4A Is made to abut onto the end of
the conductive lay-  ID of the printed circuit board 1. The printed circuit
er lIB In the conveyance direction of the photosensl-  board I is carried
Into the predetermined position of tive resin layer 1C and the translucent
resin film 1D.  the fluid spray mechanisms 5 with the conveyance The
projected press member 4A is made movable by   control rollers 3. The set
angle of the nozzle 5A may gears 4E, 4F on the axis 4D in the direction of
an ar-  45  be made variable as shown by a reference character row C. The
projected press member 4A is moved in   5' of Fig. 8. the direction of an
arrow D' (to the right In the drawing)  Since the fluid spray mechanism 5
sends a jet of in such a manner as to slide on the conductive layer  fluid
to the gap between the photosensitive resin lay- I B when a rack 4H Is
moved In the direction of an ar-  er IC and the translucent resin film I D
because of the row D as a gear4G turns. As shown in Fig. 4, the force  5o
projected press member 4A, the translucent resin film is applied to the
ends of the photosensitive resin layer  1 D is peeled off surely,
accurately and instantly. IC and/or the translucent resin film 1D as the
project-  The film discharge mechanism 6 comprises a ed press
member4Amoves. Then the projected press   fixed belt conveyor OA, a film
peeling guide member member 4A Is moved left (in the drawing) as occasion
6B, a moving belt conveyor 6C and a film discharging arises.
5s  conveyor belt mechanism 6D. A gap between the photosensitive resin
layer IC    The fixed belt conveyor 6A consists, as shown in and the
translucent resin f ilm 1 D can thus be formed  Figs. 1, 6 and 7, of a
plurality of pairs of rollers 6Aa, as shown in Fig. 5 by applying force
tothe ends of the  Aa' and a belt SAb wound on each pairof rollers 6Aa, 3  



5                  EP 0 217150 B1                 6 SAa'.
discharge the translucent resin film 1D on the upper The moving belt
conveyor BC consists, as shown  side of the printed circuit board 1. in
Figs. 1, 6, of a plurality of pairs of rollers BCe, 6CaS  The moving belt
conveyor BC may be moved by and a belt 6Cb wound on each pair of rollers
WCe,  a solenoid or hydraulic cylinder Instead of the air cy- 8Cam. The
moving belt conveyor BC Is operated by an   5   linder 6Cc. -   air
cylinder 6Cc around the other roller 6Ca' and    Since the film discharge
mechanism 6 is Installed caused tomove dose to or touch the belt 6Ab of the
In the conveyance path of the printed circuit board 1, fixed belt conveyor
6A or film peeling guide member  the translucent resin film ID peeled off
by the fluid 6B.                                              spray
mechanism 5 is certainly automatically dis- The fixed belt conveyor 8A and
the moving belt  to  charged, so that workhours can be reduced by a large
conveyor SC sandwich the translucent resin film ID  margin. peeled off by
the fluid spray mechanism 5 (in the pos-  After the translucent resin films
1D are peeled off ition shown by a dotted line of Fig. 6) and driven by  by
the fluid spray mechanisms 5 and the film dis- the par! of rollers 6Aa, SAW
and that of rollers Bea,  charge mechanism 6, the printed circuit board I
is 6Ca' so as to peel and discharge the translucent resin  15  carried by
the conveyance control rollers 3 and the film ID successively.
conveyor rollers 2 Into a developing device for devel- The film peeling
guide member OB is installed in  oping the photosensitive resin layers IC.
the case of the film peeling apparatus on the fixed  The present Invention
is not restricted to the beltconveyorBAside and arranged in the midposition
above application but may be modified In various of the belt 6Ab.
20  manner without departing from the scope of the in- The film peeling
guide member 6B Is capable of  vention. preventing the fluctuation of the
peel position and the  The projected press member 4A may be, e.g., ar-
distortion of the peel stress while the translucent res-  ranged as shown
In Figs. 8, 9 and 10. In other words, in film I D is peeled off and used to
lead the translu-  the projected press member 4A shown in Fig. 8 is cent
resin film I D peeled In such a manner as to set  25  wedge-shaped and what
Is shown in Fig. 9 Is flat the peel angle (as viewed from the conveyance
direc-  plate-shaped, whereas what Is shown in Fig. 10 Is tion of the board
1) of the raised translucent resin film  curved wedge-shaped. I D obtuse
with the printed circuit board I for the pur-  Moreover, the projected
press member 4A may pose of preventing damage and breakdown to the   be, as
shown In Fig. 11, incorporated In the front end photosensitive resin layer
IC. The front end of the  3o  of the nozzle 5A of the fluid spray mechanism
5 or film peeling guide member 6B is Installed apart from  made of
anothermaterial. In this case, the translucent the printed circuit board
Ito the extent that the latter  resin film ID can be peeled off because the
gap is not rubbed by the former. However, the peel angle  formed by
applying force to the photosensitive resin 0 of the film peeling guide
member 6B may be ar-  layer IC and the translucent resin film ID coincides
ranged in the direction roughly perpendicular to the   35  with the portion
to which a jet of fluid Is sent. printed circuit board or made variable in
angular    The film peeling guide member 6B may be and/or linear manner as
Indicated In Figs. 6 and 7.  formed Into a grid with a plurality of
barmembers as The front end of the film peeling guide member  shown in Fig.
12. However, the front end member of 6B Is in the form of an arc having a
small curvature  the film peeling member 8B Is In the form of an arc radius
in cross section, e.g., a curvature radius of 3   40  having a small
curvature radius in cross section. mm or smaller.
Moreover, the film discharge mechanism 6 may The peel position Is
stabilized by thus Installing  be formed with a combination of rotary
rollers, an- the film peeling guide member 6B and uniform peel  other of
fixed belts, a rotary roller used to wind the stress can be added to the
translucent resin film ID  film or a sucking disk whose suction force Is
used to and the photosensitive resin layer IC.       45  peel and convey
the film. As set forth abovce, since the film conveyance   The projected
press member 4Amay be Installed means 6 Is composed of the fixed belt
conveyors BA,  not In the conveyance direction but the one perpen- the film
peeling guide members 6B and the moving  dicular thereto. belt conveyors
BC, the translucent resin films ID    Figs. 16 to 21 show still another
embodiment of peeled off by the fluid spray mechanisms 5 are led by  5o
the invention in which, Instead of the film raising the film peeling guide
members 6B, sandwiched by  members 4, is used a projected press mechanism
30 the fixed belt conveyors BA and them oving belt con-  which comprises a
plurality of projected press mem- veyors 6C, conveyed while being peeled
off and car-  bers 30A Installed on both sides of the prined circuit rined
out in the discharge direction shown by an arrow  board 1, the projected
press members 30A being ar- OUT.                                        55
ranged in the direction across the conveyance direc- As shown in Fig. 1,
the film discharging conveyor  tion (the crosswise direction of the printed
circuit belt mechanism 6D consists of a plurality of rollers  board 1).
Each projected press member 30A is nee- WDm and a pair of belts 6Db and Is
so arranged as to  die-shaped as shown In Fig. 19 and formed so thatthe 4 



7                  EP0217150B1                    8 end of the laminated
body composed of the photosen-  from material relatively hardly deformable
against ex- sitive resin layer IC and the translucent resin film ID  ternal
force such as Iron, aluminum alloy and rigid Is pressed by the front end of
the projected press  plastics. The driving power may be derived from a
member 30A. The projected press member 30A is     pneumatic or hydraulic
cylinder, or a solenoid. The also so arranged as not to bite Into the
interface be-   u   shaft 3W may be coupled to one end of the moving >-'
tween the conductive layer I B and the photosensitive  arm member 30G
through the arm coupling member resin layer IC when the projected press
member 3A  301 but not limited to one end of the rotary arm mem- presses
the end of the laminated body and have an  ber 30H. apex angle of, e.g.,
about 60 degrees to make the    By thus coupling the projected press member
translucent resin film 1D peel off the photosensitive  lo  30A to the
driving source for both side use by means resin layer IC. Each of the
projected press members  of the link mechanism, the projected press members
30A arranged opposite to each other is supported by  30A installed on both
sides of the printed circuit board a discrete projected press member
supporting rotary  I each may be caused to contact or part from the sur-
shaft 30C through a holder 30B. The holder 30B,  face of the printed
circuit board I (movement in the di- which is supplied with a code, is
Installed In such a   15  rection of the arrow C). In other words, the link
mech- manner as to slide along the through-hole of the pro-  anism is
capable of driving the both side projected jected press member supporting
rotary shaft 30C.  press members 30A by means of the driving source The
same or different elastic members 30C and  for both side use without
providing driving source for 30E are installed between the projected
pressmem-  Individually driving the projected press member 30A ber SAand
the holder 3B and between the holder 30B   20  on both sides of the printed
circuit board 1. S'&   and the projected press member supporting rotary
The guide member 30F, the moving arm mem- shaft 30C, respectively. The
elastic members 30D  bers 3OG and the rotary arm member 30H constitut- and
30E are Installed In the direction of an arrow B,  Ing the link mechanism
are rigid bodies and the oper- I.e., in such a manner as to act on the
direction close  ating range of each Is defined by the guide slit 30f and
to the printed circuit board 1. Accordingly, the position   25  the rotary
shaft 30h. In consequence, the projected of the front end of the projected
press member 30A  press members 30A on both sides of the printed cir- can
be changed by a given pressure In the direction  cult board I can be
controlled accurately and equally of the arrow B relative to the projected
press member  in terms of their operating quantity and time. supporting
rotary shaft 30C.                         The link mechanism for coupling
the projected One end (or both ends) of the projected press  3o  press
member 30a and the driving source for both member supporting rotary shaft
30C is, as shown in  side use can be made simpler In construction than
Figs. 17 and 18 rotatably coupled to one end of a mov-  what Is formed with
a rack and pinion or gear mech- ing arm member 30G through a guide slit 30f
made in  anism because the number of parts Is smaller and a guide member
30F. The guide member 3OF is fixed  each part is simpler in configuration.
to the apparatus body with machine screws and the   35  At one end (or both
ends) of each projected press like (not shown). The guide slit 3Sf is
formed in the di-  member supporting rotary shaft 30C linked with the
rection of an arrow C so as to guide the projected  moving arm member 30G
is installed a projected press member supporting rotary shaft 30C, i.e.,.
the  press member rotating arm member 30K whose one projected press member
30A.                      end is fixed. At the other end of each projected
press The other end of each moving arm member 3OG   40  member rotating arm
member 30K is provided a slit is rotatably secured to one of the opposite
ends of a  30k and the shaft 30m of the arm coupling member rotary arm
member 30H secured rotatably on the ro-  30M connected to the shaft 30L of
the driving source tary shaft 30h in the direction of an arrow D. The ro-
for both side use is passed through the slit 30k. In tary arm member 30H is
capable of moving each mov-  other words, the projected press member
rotating arm Ing arm member 30G In the longitudinal direction of  45
member 30K is coupled to the shaft 30L of the driving an arrow C.
source for both side use through the coupling arm The guide member 30F, the
moving arm member   member3GM. As the driving source for both side use, 30G
and the rotary arm member 30H for guiding the  a link mechanism similar to
what was mentioned projected press member supporting rotary shaft 30C
above may be used. constitute the link mechanism of the projected press  so
The projected press member rotating arm mem- mechanism 30 for mutually
nearing and departing the  ber 30K and the arm coupling member 30M
constitute projected press member 30A installed on both sides  the
projected press member pressing mechanism of of the printed circuit board 1
through the movement of  the projected press mechanism 30 for rotating the
the shaft 30J of the driving source for both surface  projected press
member rotating arm member 30K in use In the direction of an arrow E. The
shaft 30J is  as  the direction of the arrow G as a shaft L moves in the
coupled to one end of the rotary arm member 30H  direction of an arrow F,
rotating the projected press through an arm coupling member 301. The
members  member supporting rotary shaft 30C In the direction constituting
the link mechanism each are prepared  of an arrow H and pressing the end of
the laminated 
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driving source for both side use coupled to the project- The projected
press member pressing mecha-     ed press member pressing mechanism is
operated (to nism thus constructed Is capable of operating the pro-  the
left in the drawing). This operation causes the pro- jected press members
30A on both sides of the print-  Jected press member pressing mechanism
composed ed circuit board 1 with one driving source as in the   5   of the
projected press member rotating arm member i-'  case of the link mechanism
for the projected press  30K and the arm coupling member 30M to operate
members 30A and controlling the operating quantity  and the projected press
member supporting rotary and time thereof accurately.
shaft 30C is rotated In the direction of the arrow H. As Moreover, the
projected press member pressing  the projected press member supporting
rotary shaft mechanism can simpiify the coupling mechanism for  10  30C
rotates, the front ends of the projected press coupling the projected press
member 30A and the    members 30A on both sides of the printed circuit
driving source.                                    board 1 press the end of
the laminated body. Although the link mechanism or projected press     By
pressing the end of the laminated body com- member pressing mechanism and
the driving source   posed of the photosensitive resin layer IC and the for
both side use are Installed on one side of the pro-  15  translucent resin
film I D and stuck on the printed cir- jected member supporting rotary
shaft 30C, they may  cult board I with the projected press members 3OAof be
Installed on both sides according to the present In-  the projected press
mechanism 30, part of the trans- ventlon.
lucent resin film ID is peeled off the photosensitive Referring to Figs. 16
through 21, the operation of  plastic layer 1C, so that a gap can be
produced in the the projected press mechanism 30 will be described   20
interface. The gap is attributed to the fact that, be- f~i  briefly.
cause the photosensitive resin layer IC Is prepared Athin film end detector
(not shown) Is used first.  from material softerthan thatforthe translucent
resin As a thin film end detector, use can be made of a  film ID,
theformerissubjectedto plasticdeformation
touchsensorforelectricallydetectingtheendofathin   against the pressure
applied by the projected press film laid on the printed circuit board 1 or
a photosen-  25  member 30A, whereas the adhesion of the latter to sor for
detecting the same optically.             the former reduces before the
latter is subjected to When the end of a laminated body (thin film)
plastic deformation. stuck onto the printed circuit board is detected by
the  Moreover, the end of the translucent resin film I D thin film end
detector, pinch roller 3Ashown in Fig. 16  can be peeled off by the
needle-shaped projected is pressed against the printed circuit board 1
using a   30  press member 30A simple in configuration. press means (not
shown) and the conveyance of the     Since the projected press member 30A
is Instal- printed circuit board 1 is temporarily stopped by the  led In
the conveyance path of the printed circuit board, press means and a
conveyance driving roller 3. At this  the end of the translucent resin f
lim ID can automat- time, material such as rubber having a high coeffi-
ically be peeled off. cent of friction is attached to the outer peripheral
sur-  35  The translucent resin film ID 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  I C again unless it is heated and adhesion bonded un- circuit
board from shifting and the printed circuit  der pressure. board 1 is fixed
by securely stopping the conveyance  A plurality of projected press members
30A are of the printed circuit board 1.               40  installed In the
direction across (crosswise direction) The shaft 3W 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. 17).
This oper-  the case where the laminated body may be heat bond- ation
allows the link mechanism constituted by the ro-  ed distortedly on the
printed circuit board 1. However, tary arm member 30H, the moving arm
member 30G   45  the projected press mechanism 30 may also be so ar- and
the guide member 30F to operate and the project-  ranged as to provide the
projected press members ed press member supporting rotary shaft 30C Is
30A each on both sides of the printed circuit board I caused to move In the
direction of the arrow C. As the  as long as one end of the photosensitive
resin layer projected press member supporting rotary shaft 30C  1C and the
translucent resin film are pressed to en- moves, each of the front ends of
the projected press  50  sure that the latter is peeled off. members 30A on
both sides of the printed circuit      Although the projected press members
30A are board I contacts the surface of the conductive layer  arranged in
the direction (crosswise direction) across I B at the end of the laminated
body as shown in Fig.  the conveyance direction of the printed circuit I
so- 20. The contact is attained by the application of suit-  cording to
this embodiment, the projected press able force so that the elastic member
30D (30E) may  55   members 3OAmay be installed at the end orany 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 I B, the shaft 30L of the  printed circuit
board 1. In this case, the nozzle 5A of 6    11
EP0217150B1                     12 the fluid spray mechanism 40 is set
close to the pro-  gles. jected press member 30A.
The peel angle setting plate 50 at the front end The link mechanism
according to this embodi-    (peel position) on the peeling side Is
installed apart ment has been arranged In the form of the projected  from
the translucent resin film I D stuck on the printed press member pressing
mechanism of the projected   5   circuit board I to the extent that the
setting plate may 'S-/  press mechanism 30. However, the construction of
not brush the resin film ID to prevent damage to and the projected press
member pressing mechanism ac-  breakdown of the photosensitive resin layer
IC. The cording to the present Invention may be so arranged  front end of
peei angle setting plate 50 is movably ar- as to carry the printed circuit
board I slight by rotating  ranged so as to tightly stick to the
translucent resin the conveyance driving roller 3 (or the pinch roller3A)
1o  film ID during the fluid spray and prevent reduction In such a state
that the projected press member 30A  in the peel effect because the fluid
is blown through. makes contact with the surface of the printed circuit
Moreover, the front end of the peel angle setting plate board 1 at the end
of the laminated body and to press  50 Is arcuate with a small curvature
radius, e.g., a the end of the laminated body.
curvature radius of less than 3 mm. Moreover, the cross section of the
projected   15  Moreover, the peel angle setting plate 50 has its press
member supporting rotary shaft 30C In the di-  front end located closer to
the printed circuit board 1 rection across the axis of the shaft according
to the  than to the thin film delivery mechanism 6 and a pre- present
invention may be square with the view of in-  determined length equivalent
to the length covering creasing the accuracy of processing the through-hole
the whole range of the width of the conveyance path into which the holder
30B is fitted and facilitating the   20  of the printed circuit board I or
the fluid spray width v~'  processing.
In the peel direction. In other words, the peel angle As shown In Fig. 16,
the fluid spray mechanism  setting plate 50, as the direction of the fluid
flow is 5 may be so arranged as to send a jet of pressurized  shown by an
arrow K of Fig. 22, Is capable of Increas- fluid such as air, inactive gas
or water out of the noz-  ing the peeling effects by preventing the fluid
from zle SA directly to the gap between the photosensitive   25  being
blown to the rear side to the utmost and the ad- resin layer IC and the
peeled translucent resin film  hesion of the peeled translucent resin film
Id to the ID. The fluid spray mechanism Is also positioned   peel angle
setting plate 50. close to the projected press mechanism 3 so that the
The peel angle setting plate 50 is fixed to the pre- fluid can Instantly be
sent to the gap. The fluid spray  determined position of the apparatus body
apart from mechanism 5 Is provided with the nozzle 5A whose   30  the
nozzle 5A In the direction of the fluid flow. set angle is variable in the
direction of an arrow J. In  The peel angle setting plate 50 is able to
stabilize otherwords, the fluid spray mechanism 5 sets Its noz-  the peel
position and add uniform peeling force to the zle 5A as dose to the above
gap as possible at the  translucent resin film 1D. Accordingly, the peel
angle time of spraying the fluid and moves the nozzle 5A  setting plate 50
contributes to preventing the peel back to the position where it is
prevented from touch-  35  position from shifting while the translucent
resin film ing the printed circuit board 1.                   1 D is being
peeled off and peel stress from distorting Since the fluid Is blown Into
the gap between the  and the photosensitive resin layer IC from being
photosensitive resin layer IC and the translucent res-  damaged or broken.
in film 1 D by means of the fluid spray mechanism 5    The peel angle 0 of
the peel angle setting plate 5 i   forsending ajetof fluid to the gap
produced underthe   4o  may be set variable within the range of obtuse to
right pressure of the projected press member 30Abetween  angle with the
translucent resin film 1D according to the photosensitive resin layer IC
and the translucent  changes in conditions, e.g., material for the translu-
resin film 1 D, It is ensured to peel the translucent res-  cent resin film
1 D, the fluid pressure In the fluid spray in film ID off the
photosensitive resin layer IC In-  mechanism 5, etc. Moreover, the peel
angle setting stantly. As shown In Figs. 16, 22 (perspective view of  45
plate 50 may be made movable to deal with the print- the principal
portion), the front end Id of the translu-  ed circuit boards I different
In thickness, the photo- cent resin film peeled off by the fluid spray
mecha-  sensitive resin layers 1C as well as the translucent nism 5 in the
conveyance direction thereof adheres to  resin films ID different In
thickness. The transfer the peel angle setting plate (auxiliary peeling
plate)  thereof can be made by an air or hydraulic cylinder.
50underthefluid pressure, allowing the setting ofthe   5o  Thetranslucent
resin film Id stuckto the peel an- peel position, direction and angle 0.
The translucent  gle setting plate 50 by the fluid spray mechanism 5 Is,
resin film 1d is shown by an alternate long and short  as shown In Fig. 16
(an expanded exploded perspeo- dash line of Figs. 18, 22. The peel angle 0
Is the one  tive view), sent out by the thin film carrying out mech- made
between the translucent resin film stuck onto  anism (thin film conveyance
mechanism) 6 while the the printed circuit board I (or the printed circuit
board  55  thin film Is being peeled off. 1 from which the translucent
resin film 1D has been    Although a description has been given of the 



peeled) and the translucent resin film Id pulled up,  peeling apparatus of
the present invention for peeling both of the layer and the film being at
roughly right an-  off the films on the printed circuit board, it Is
applica- 7    13                  EP0217150B1                     14 ble to
peeling off a protective film covering a decora-  the conveyance path of
the board (1) in such a tive laminated sheet used as construction material.
way, that the front end of the film peeling guide As set forth above, the
following effects are ach-  member (6B) Is spaced from the board (1) to the
lovable:                                               extent that the
board (1) is not rubbed by the film (1) A gap is formed between the film
and the un-   5  peeling guide member (eB), the latter further be- derside
thereof by applying force to the end of the  Ing arranged in relation to
the fluid spray means film with the projected press member and ajet of
(5, 5A) in such a way that the jets sent from the fluid Is sent by the
fluid spray means to the gap,  fluid spray means (5, 5A) are prevented from
whereby the film can instantly be peeled off with  passing over the film
(ID) to the rear. a simple arrangement of component parts.   10 (2) Because
of (1), the film peeling time can be  2. A film peeling apparatus according
to dcaim 1, shortened.
characterised In (3) Since the film discharging means is provided   that
the guide member(OB) Is linearly movable in so as to carry out the film
peeled off by the fluid  a direction to and from the surface of the board
spray means of (1), the film peeling work can be   15  (1). carried out
automatically and the film peeling time can thus be shortened.
3. A film peeling apparatus according to any of the (4) The film peeling
guide member is installed so  proceeding claims, as to set the peel
direction of the film peeled off  characterised in by the fluid spray means
of (3), so that the peel  20  that the front end of the guide member(6B) is
in position Is stabilized by applying uniform peel    the form of an arc
having a small curvature radius stress to the film such as the
photosensitive resin  In cross section. layer and the translucent resin
film. Consequent- ly, the fluctuation of the peel position and the dis-  4.
A film peeling apparatus according to claim 3, tortlon of the peel stress
while a film such as the   25  characterlsed In translucent resin film is
peeled off are prevented  that the curvature radius Is 3 mm or smaller. and
the photosensitive resin layer Is automatical- ly peeled off without
damaging and breaking It.  5. Afilm peeling apparatus according to claims 3
or (5) The projected press member Is installed dose   4, to the portion to
which a jet of fluidis sent by the   3o  characterised In fluid spray means
of (1) to ensure that the film Is  that the guide member (6B) Is formed
Into a grid peeled off, because the position where the gap Is  with a
plurality of barmembers. formed under the film by applying force thereto
always coincides with the position to which the  6. A film peeling
apparatus according to any of the fluid Is sent.
35      preceeding claims, characterised in that the spray means (5, 5A)
comprises at least one Claims
nozzle (5A) for sending jets of pressurized air, in- ert gas or water. 1.
Aflem peeling apparatus for peeling off a film (I D)  40 stuck on a board
(1), comprising a press member  7. A film peeling apparatus according to
claim 6, (4, 30) Installed in the conveyance path of the    charaterised in
that board (1) for applying force to the leading end of  the nozzle (5A) is
angularly movable. the film (ID) on the board (1), to form a gap (E)
between the film (I D) and the board (1) and fur-  45  6. A film peeling
apparatus according to claim 6 or ther comprising fluid spray means (5, SA)
for      7, sending jets of fluid Into said gapforthereby peel-
characterized In that ing the leading end of the film (ID) off the board
the press member (4A) is Incorporated in the front (1) and adhering it to
at least one film peeling   end of the nozzle (5A). guide member (6B) of a
film discharge mecha-  5o nism (5) installed In the conveyance path of the
9. A film peeling apparatus according to any of the board (1), the film
peeling guide member (6B)      proceeding claims, setting the peeling
direction of the f ilm (I D) from  characterised in that the board (1) and
guiding the film peeled from the  the press member (4A) Is wedge-shaped,
flat board (1), the mechanism further being provided  55  plate-shaped or
curved wedge-shaped. 



with belt conveyors sandwiching and carrying away the film (ID) peeled off,
the film peeling guide member (BB) being arranged In relation to 8    13
EP0217150B1                     14 ble to peeling off a protective film
covering a decora-  the conveyance path of the board (1) In such a tive
laminated sheet used as construction material.    way, that the front end
of the film peeling guide As set forth above, the following effects are
ach-  member (SB) is spaced from the board (1) to the levable:
extent that the board (1) Is not rubbed by the film (1) A gap is formed
between the film and the un-   5  peeling guide member (SB), the latter
further be- derside thereof by applying force to the end of the  Ing
arranged in relation to the fluid spray means film with the projected press
member and a jet of  (5, 5A) in such a way that the jets sent from the
fluid is sent by the fluid spray means to the gap,  fluid spray means (5,
5A) are prevented from whereby the film can Instantly be peeled off with
passing over the film (I D) to the rear. a simple arrangement of component
parts.   10 (2) Because of (1), the film peeling time can be  2. A film
peeling apparatus according to claim 1, shortened.
characterised In (3) Since the film discharging means is provided   that
the guide member(OB) is linearly movable in so as to carry out the film
peeled off by the fluid  a direction to and from the surface of the board
spray means of (1), the film peeling work can be   15  (1). carried out
automatically and the film peeling time can thus be shortened.
3. A film peeling apparatus according to any of the (4) The film peeling
guide member is installed so  proceeding claims, as to set the peel
direction of the film peeled off  characterised in by the fluid spray means
of (3), so that the peel  20  that the front end of the guide member(BB) Is
in position Is stabilized by applying uniform peel    the form of an arc
having a small curvature radius stress to the film such as the
photosensitive resin  in cross section. layer and the translucent resin
film. Consequent- ly, the fluctuation of the peel position and the dls-  4.
A film peeling apparatus according to claim 3, tortion of the peel stress
while a film such as the   25  characterised in translucent resin film Is
peeled off are prevented  that the curvature radius is 3 mm or smaller. and
the photosensitive resin layer is automatical- ly peeled off without
damaging and breaking it.  S. A film peeling apparatus according to claims
3 or (5) The projected press member Is installed close  4, to the portion
to which a jet of fluidis sent by the   3o  characterised in fluid spray
means of (1) to ensure that the film Is  that the guide member (SB) Is
formed into a grid peeled off, because the position where the gap is  with
a plurality of barmembers. formed under the film by applying force thereto
always coincides with the position to which the  6. A film peeling
apparatus according to any of the fluid Is sent.
35      proceeding claims, characterised in that the spray means (5, SA)
comprises at least one Claims
nozzle (5A) for sending jets of pressurized air, in- ert gas or water. 1.
Afilm peeling apparatus for peeling off a film (ID)  40 stuck on a board
(1), comprising a press member  7. A film peeling apparatus according to
claim 8, (4, 30) installed in the conveyance path of the    charaterised in
that board (1) for applying force to the leading end of  the nozzle (5A) Is
angularly movable. the film (ID) on the board (1), to form a gap (E)
between the f ilm (1 D) and the board (1) and fur-  45  8. A film peeling
apparatus according to claim 6 or ther comprising fluid spray means (5, SA)
for      7, sending jets offluld into said gap forthereby peel-
characterized in that ing the leading end of the film (1D) off the board
the press member (4A) is incorporated in the front (1) and adhering it to
at least one film peeling   end of the nozzle (5A). guide member (SB) of a
film discharge mecha-  6o nism (5) installed In the conveyance path of the
9. A film peeling apparatus according to any of the board (1), the film
peeling guide member (SB)      proceeding claims, setting the peeling
direction of the film (1 D) from  characterised in that the board (1) and
guiding the film peeled from the  the press member (4A) is wedge-shaped,
flat 



board (1), the mechanism further being provided  ss  plate-shaped or curved
wedge-shaped. with belt conveyors sandwiching and carrying away the film
(ID) peeled off, the film peeling guide member (BB) being arranged in
relation to 81111111 HE 11111 111111 *   C   L  M   S   *    15
EP0217150B1                     16 Patbntansprfiche
(5A) zum  Aussenden von Druckluftstrahlen, Strahlon ines inerton Gases oder
Wasserstrah- 1. Vorrlchtung zum Abschioen von auf olner Platte     len
aufwelst. (1) haftenden Filmen (ID), mit elnem Dructdeil (4, 30),
angeordnet in dem F8rderweg der Platte   5   7. Vorrichtung nach Anspruch
6, dadurch gekenn- (1) zurn Ausfiben von Kraft auf das vordere Ende
zelchnht, dag die DOse (5A) im Winkel verstell- dos auf der Platte (1)
haftenden Films (ID), urn   bar lst. oinen Spalt (E) zwischen dem Film (ID)
und der Platte (1) zu bilden, einer FlOssigkoltsspritzein-  8. Vorrichtung
nach Anspruch 6 oder 7, dadurch go- richtung (5, 5A) zurn Abgeben von
FlOsaigkelts-  10  kennzelchnet, daB das Drucktbil (4A) In dam strahlen in
den Spalt, urn dadurch das vordere     vorderen Ende der Diise (5A)
untbrgebracht !st. Ende des Films (1 D) von der Platte (1) abzuscha- len
und es an wenigstens  in Filmabschal-       9. Vorrichtung nach inern
dervorhorgehenden An- Fihrungstell (6B) eines Filmabgabomochanis-
sprfche, dadurch gekonnzolchnet, daf das mus zu hafton, der In dem
F8rderweg der Platte  1s  Drucktell (4A) kellformig, flachplattig oder in
(1) angeordnet ist, wobel das Filmabschai-         Form sines gebogenen
Keils ausgebildet lbt Fihrungstell (6B) die Abschalrichtung des Films (ID)
von der Platte (1) elnstallt und den von der Platte (1) abgoschalten Film
fihrt, wobel der Me-  Revendlcatlons chanismus desweiteren versehen let mit
Forder-  20 bindern, die den abgeschailtn Film (ID) sand-   1. Appareil de
pelage de film (ID), permettbnt de wichartig umgeben und fortfflhren, wobel
das       polar un film (ID) adh6rant aur une plaquette (1),
Filmabschal-Ffhrungstell (6B) derart bez~glich     comprenant un organ. de
pression (4, 30) mont6 dem Forderweg der Platte (1) angeordnetist, daB
sur la trajectolre de transport de la plaquetta (1) des   vordere   Ende
des   Fllmabschal-  25      et servant A appliquer une force sur lextr6mit6
Ffhrungstels (6B) von der Platte (1)so weit ant-  amont du film (ID), situ6
sur la plaquetta (1), fernt Ist, dag die Platte (1) nicht von dam
pour former un intervale (E) entre le film (ID) et
Fllmabschll-Fflhrungstail (6B) gerteben wird,      la plaquette (1), et
comprenant en outre des und das FilmabschAl-Ffhrungsteil (6B) derart
moyens de pulverlsation de fluids (5, 5A) servant beozglich der
Flflsslgkeltsspritzeinrichtung (5,  so  A projeter des jets de fluids dans
led it Intervalle, 5A) angordnet bt, daB verhindert wird, da1B die    afin
de peler do ce falt l'eoxtrfmnlt amont du film von der
Flflssigkeitsspritzeinrlohtung (5, 5A) ab-  (ID) en la separant de la
plaquette (1), et A faire gegebenen Strahlen nach hinten Ober den Film
adherer cette extr6mitt sur au moins un organs (ID) gelangen.
de guidage de pelage de film (6B) d'un m6canis- 35      me d'6vacuatlon de
film (5) mont6 sur la trajec- 2. Vorrichtung nach Anspruch 1, dadurch
gekenn-       tolre de transport de la plaquettb (1), I'organe de zolchnet,
dal das FOhrungstail (6B) in ainer       guldage de pelage de film (6B)
servant A d6ter- Richtung zur Oberflache der Platte hin und von     miner
la direction de pelage du film (I D) A l'ecart Ihr fort linear bewegbar ot.
de la plaquettb (1) et A guider le film (1 D) pel6 A 40     I'ecart de la
plaquette (1), Ia m6canisme etant en 3. Vorrlchtung nach elnern
dervorhergehenden An-       outre pourvu de bandes transporteuses servant
sprflche, dadurch gekennzolchnet, daB das vor-     A prendre en sandwich le
film (ID) pol6 et A le dere Ends des Fihrungstells (6B) die Form eines
transporter A l'ecart, I'organe de guidage de pe- Bogens aufweist, dessen
Quersohnltt eonen Idel-    lage de film (6B) etant dispos6 vis-a-vis de la
tra- nen KrOmmungsradius aufwoebt               45      jectolre de
transport de la plaquette (1) d'une ma- niere tolls quo l'extreimit6 avant
de l'organs de 4. Vorrichtung nach Anspruch 3, dadurch gekenn-
guidage de pelage de film (8B) est espac6o de la zelchnot, dag der
Ksrmmungsradius 3 mm oder        plaquettb (1) d'une distance tella qua
l'organe de Ideiner ist.                                       guidage de
pelage de film (6B) ne frotte pas sur co     la plaquetto (1), cot organs
de guidage de pelage 5. Vorrichtung nach Anspruch 3 oder4, dadurch go-
de f llm (6B) 6tant en outre agence vis-a-vis des kennzelchnet, daB das
Fflhrungstoll (6B) zu el-    moyens de pulverisation de fluido (5, 5A),
d'une 



nem Gittermit siner Mehrzahl von StAben ausge-     manlere tile quo les
Jets projetes par ces bildet !st.
moyens de puiverisatlon de fluide (5, 5A) sont ss      empeches de passer
par dessus le film (ID) vers 6. Vorrichtung nach einem dervorhergehenden
An-       I'arrire. sprflche, dadurch gekennzolchnet, daB die
Sprltzeinrichtung (5, 5A) wenigtens eine DUse   2. Apparell de pelage de
film selon la revendication Il 11111111111 111 11111 11 111 * C   L   M   S
*    17                 EP 0 217150 B1                 18 1, caracisW on co
quo l'organe de guidage (6B) eat agencb de fagon A pouvoir 6tre anim6 d'un
mouvement rectiligne vers la surface de la pla- quettb (1) et A partir de
cettb plaquette (1). 5 i 3. Apparell de pelage de film solon l'une quolcon-
quo des revendlcations prec6dentbs, caract6rlsb en co quo l'extr6mitb avant
de Iorgane de guide- gO (6B) se prbsentb sous la forms d'un arc ayant un
petit rayon de courbure en section transversa-  10 le. 4. Apparelt de
pelage de film selon la revendicatlon 3, caract6ris6 en co quo le rayon de
courbure est egal ou inf6rieur A 3 mm.                 15 5. Appareil de
pelage de film solon lune des reven- dlcations 3 at 4, caract6risb on ce
quo l'organe de guidage (BB) a la forms d'une grille comportant plusiburs
6l6ments on forms de barre.    20 6. Apparell de peoage de film solon l'une
quelcon- quo des revendication pr6c6dentes, caracteris6 on co quo lea
moyens de pulvbrisation(5, 5A) comprennent au moins une buss (5A) servant A
25 projeotr des Jets d'air comprime, de gaz inerts ou d'sau. 7. Apparell de
pelage de film selon la revondicatbon 8, caract6ris6 an ce quo la buse (5A)
est agenobe  3o de fagon A pouvolr etre anim6e d'un mouvement angulalre. 8.
Apparell de pelage de film solon l'une des reven- dicatlons 8 at 7,
caracterise on ce quo l'organe de   36 pression (4A) falt partle de
l'extremit6 avant de la buss (5A). 0. Apparesl de pelage de film solon
l'une quelcon- quo des revendicatlons precedentbs, caract6ris6  4o en ce
quo 'organe de pression (4A) est on forms de coin, en forms de plaque plane
ou en forme de coin A surface courbe. 45 50 55 10           1      11111
liii! 11111 1111 *  C  L  M  S    


