
EP 0 339 670 B1                   2 Description
lower discharged thin film containers over and un- der a base plate
conveyance passage, respec- The present invention relates to an art of
peel-  tively. A cover film peeled from the lower side of a ing a thin film
from a base plate and discharging  base plate is discharged into the lower
discharged the peeled film.                              5   thin film
container, while a cover film peeled from In a printed circuit board for an
electronic ap-  the upper side of the base plate is discharged into pliance
such as a computer, wirings are made of   the upper discharged thin film
container. Since the copper or the like in a prescribed pattern on at  thin
film containers are disposed in a three-dimen- least one side of an
electrically insulating base  sional manner, the machine is compact. The
upper plate. The printed circuit board is manufactured in  10  cover film
peeled from the upper side of the base a process described below. A
stratified body con-  plate is conveyed to the upper inlet opening of the
sisting of a photosensitive resin layer and a light-  upper discharged thin
film container by the con- transmissible resin film, which is a cover film
for  veyance belt units of a thin film conveyor, and protecting the resin
layer, is first adhered, under  thereafter discharged into the container.
The upper heat and pressure, to an electroconductive layer on  15  cover
film is pinched between the conveyance belt the electrically insulating
base plate. A wiring pat-  units while being conveyed by them. Since the
tern film is then overlaid on the stratified body. The  conveyance belt
units are made long enough to photosensitive resin layer is exposed to
light    correspond to the height of the upper discharged through the
wiring pattern film and the cover film  thin film container, a small
tension difference is for a prescribed time. The pattern film and the   20
likely to occur between conveyance belts facing cover film are thereafter
removed. The photosen-  each other across the cover film, to often cause
the sitive resin layer is then developed so that an   film to undergo
improper conveyance such as jam- etching pattern mask is formed.
Thereafter, the   ming. This is a problem. Since the upper dis- unnecessary
portion of the electroconductive layer  charged thin film container is
located above the is removed by etching, and the remaining portion   25
base plate conveyance passage, it is troublesome of the photosensitive
resin layer is also removed.  and inefficient to handle the container to
perform The printed circuit board having the wirings in the  the dumping of
the discharged cover film or do the prescribed pattern is thus
manufactured. In the   like. This is another problem. If the upper dis-
process of manufacturing the printed circuit board,  charged thin film
container is made of a metal such the cover film needs to be peeled from
the pho-  30  as stainless steel, the container is heavy enough to
tosensitive resin film before the resin film exposed  greatly increase the
problems and the inefficiency. to the light is developed. Since the peeling
is      In order to solve the problems, the thin film performed by a human
hand and the film is thin,   conveyor of an automatic thin film peeling
machine the person needs to be dextrous and skilled       disclosed in the
Japanese Patent Application No. enough to prevent the photosensitive resin
film   35  158480/89 made by the present applicant was de- from being
damaged or destroyed due to stress     veloped. A cover film from the upper
side of a base concentration or the like in the peeling. For that  plate is
conveyed and discharged by the first and reason, an automatic thin film
peeling machine for  second conveyance belt units of the thin film con-
automatically peeling the cover film was developed.  veyor. The cover film
is conveyed by the first In the machine, a portion of the cover film of the
40  conveyance belt unit while being pinched and stratified body adhered to
the base plate is auto-  peeled by the belt unit. The cover film is
conveyed matically lifted up by a needle, a brush, a knurled  by the second
conveyance belt unit while not being instrument or the like, and a fluid is
then automati-  pinched by the belt unit but supported thereon. cally blown
onto the lift-up portion to peel the  The second conveyance belt unit
conveys the cov- whole cover film. The cover film peeled by the fluid  45
er film in a direction extending across the direction blown onto it is
temporarily held on a peeling    of conveyance of the base plate. As a
result, the direction setting plate so that the cover film is  automatic
thin film peeling machine has feature thereafter entirely peeled from the
base plate while  that the length of the first conveyance belt unit being
conveyed by a thin film conveyor including  which would be likely to cause
the cover film to two conveyance belts which pinch the cover film in  50
undergo improper conveyance is reduced. Since order to peel and convey the
film. The thin film  the second conveyance belt unit conveys the cover
conveyor is coupled to the automatic thin film   film in the direction
extending across that of con- peeling machine or built therein. The cover
film  veyance of the base plate, an upper discharged peeled and conveyed by
the conveyor is dis-      thin film container can be located in a
relatively low charged into a discharged thin film container.  55  position
near the place where the conveyance of An automatic thin film peeling
machine dis-   the cover film ends. For that reason, the machine closed in
the Japanese Application No. 196259/87  has a feature that the upper
discharged thin film made by the present applicant has an upper and
container can be efficiently handled to perform the 2    



3                EP 0 339 570 B1                   4 dumping of the
discharged cover film or do the   enhanced. like.
It is yet another object of the present invention Since each of the first
and second conveyance  to provide an art in which a discharged thin film
belt units of the thin film conveyor of the automatic  container is made
compact. thin film peeling machine disclosed in the Japa-   5  The
above-mentioned and other objects and nese Patent Application No. 156480/89
is made of  novel features of the present invention will be ap- a plurality
of rollers, a plurality of belts, a roller  parent from the description
herein and the draw- driver and so forth, the constitution of the conveyor
ings attached hereto. is complicated. For that reason, the cost of manu-  A
thin film peeling machine provided in accor- facturing of the machine is
high, and it is difficult to  10  dance with the present invention peels a
portion of perform maintenance work on the machine. This is  a thin film
from a base plate to thereafter peel the a problem. Since the second
conveyance belt unit  whole thin film from the plate, and then discharges
is made of reticulate belts and toothed rollers for  the peeled thin film.
The machine includes a first revolving the belts, the problem arises
markedly for  thin film conveyance means, by which the peeled the second
conveyance belt unit.            15  portion of the thin film is pinched to
peel the whole European Patent Application EP-A-0 232 841   thin film from
the base plate and convey the film discloses a film conveying apparatus in
which air  upward over the base plate, and a second thin film nozzles are
provided. However, these air nozzles  conveyance means by which a fluid is
blown so are provided only at top plate of a peeled film  that the thin
film conveyed by the first thin film induction member toward downward.
Therefore, air  20  conveyance means is conveyed in a direction ex-
injected from the nozzles flows from top to bottom  tending across that of
conveyance of the base within an induction member and the peeled film is
plate. carried only downward (as shown by an arrow M in    Since the length
of the first thin film convey- Fig. 12). No lateral (transverse) movement
occurs.  ance means for conveying the thin film while pinch- GB-A-2 181 094
discloses a sheet stripping  25  ing it is diminished by that of the second
thin film machine in which air knives are provided. These air  conveyance
means for conveying the thin film con- knives are situated in the
conveyance path of the  veyed by the first thin film conveyance means, the
film and generate air jets which blow the previously  Impropriety of the
conveyance of the thin film in a loosened film edges away from a panel.
thin film discharge passage is reduced. Since the 30  second thin film
conveyance means is chiefly SUMMARY OF THE INVENTION
made of a fluid blowing unit for blowing the fluid to the thin film, a
large number of components such The present invention was made in order to
as rollers and belts are not needed. For that rea- solve the problems.
son, the number of components of the second thin Accordingly, it is an
object of the present in-  35  film conveyance means is decreased and the
con- vention to provide an art in which the impropriety  stitution of the
means is simplified. of conveyance of a thin film peeled from a base plate
in a thin film peeling machine, which conveys  BRIEF DESCRIPTION OF THE
DRAWINGS the film while peeling it from the plate and then discharges the
peeled film, is reduced and the  40    Fig. 1 shows a side view of a cover
film peeling construction for the reduction is simplified.      machine
which is for a printed circuit board and It is another object of the
present invention to  is an embodiment of the present invention; provide an
art in which the impropriety of convey-  Fig. 2 shows an enlarged view of a
major part of ance of a thin film peeled from a base plate in a  the
machine; thin film peeling machine, which conveys the film  45    Fig. 3
shows an enlarged perspective view of a while peeling it from the plate and
then discharges  major part of the machine; the peeled film, is reduced,
the construction for the  Fig. 4 shows an enlarged exploded perspective
reduction is simplified, the cost of the machine is  view of a major part
of the machine; diminished and the maintenance work thereon is     Figs. 5,
6, 7, 8 and 9 show enlarged sectional easily performed.
so    views of a major part of the machine in the It is still another
object of the present invention  steps of peeling operation thereof; to
provide an art in which the impropriety of con-  Fig. 10 shows an enlarged
perspective view of a veyance of a thin film peeled from a base plate in a
major part of the machine; thin film peeling machine, which conveys the
film  Fig. 11 shows a block diagram of the thin film while peeling it from
the plate and then discharges  55    peeling condition monitoring device of
the ma- the peeled film into a discharged thin film con-   chine; tainer,
is reduced through a simple construction   Fig. 12 shows an enlarged
perspective view of a and the efficiency of handling of the container is
major part of the thin film conveyor of the ma- 3    
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least on lift-up member 3A for the corresponding Fig. 13 shows an enlarged
sectional view of the  side of the printed circuit board 1. The member 3A
fluid blowing nozzle of the machine;            has a needle-like tip
oriented toward the side of the Fig. 14 shows a perspective view of the
thin film  printed circuit board 1, and is vibrated in directions guide
member of the machine;               5   B by a pneumatic vibrator 3B which
is supplied Figs. 15 and 16 show perspective views of      with pressurized
air through a fluid feed pipe 3C to modifications of the thin film guide
member;   vibrate the lift-up member 3A at the frequency of Fig. 17 shows a
sectional view of the fluid blow-  2,000 to 3,000 times per minute. The tip
of the lift- ing nozzle;                                    up member 3A
acts to apply vibratory pushing Figs. 18 and 19 show sectional views of
modi-  10  energy to the end of the stratified body on the fications of the
nozzle; and                    printed circuit board 1 to pick up the cover
film 1 D Fig. 20 shows a perspective view of the second  from the
photosensitive resin layer 1 C at the end of thin film conveyance means of
a thin film peel-  the body in order to peel the cover film from the ing
machine which is another embodiment of the  resin layer. Since the adhesive
power between the present invention.                         15
photosensitive resin layer 1C and the electrocon- ductive layer 1 B is
higher than that between the DETAILED DESCRIPTION OF THE PREFERRED
cover film 1C and the photosensitive resin layer, EMBODIMENT
the resin layer is not peeled from the electrocon- ductive layer by the
vibratory pushing energy. The Embodiments of the present invention are  20
angle of the tip of the lift-up member 3A to the hereafter described with
reference to the drawings  printed circuit board 1 is set at about [err] to
[err]. attached hereto. The mutually equivalent portions  The surface of
the tip of the member 3A has an shown in the drawings are denoted by the
same     appropriate radius of curvature as to not damage reference symbols
therein.                       the electroconductive layer 1B and the
stratified Fig. 1 shows a side view of a cover film peel-  25  body,
especially the photosensitive resin layer 1C. ing machine which peels a
cover film from a print-  The tip of the member 3A is made of a metal such
ed circuit board. Fig. 2 shows an enlarged view of  as stainless steel and
carbon steel or a nonmetallic a major part of the cover film peeling
section of the  material such as ceramic so that tip wear is mini- machine.
The printed circuit board conveyor por-  mized. tion of the machine
primarily includes conveyance  30  The pneumatic vibrators 3B coupled to
the lift- drive rollers 2 for conveying the printed circuit  up members 3A
provided in vertically symmetric board 1. A thin film lift-up unit 3, fluid
blowers 4,  positions above and below the printed circuit board peeling
direction setting plates 5, which assist in  conveyance passage A-A are
individually support- peeling the cover films from the upper and lower  ed
with holders 3D on rotary support shafts SE. sides of the printed circuit
board 1, and a thin film  35  Each holder 3D comprises a fixed holding
member conveyor 6, which discharges the peeled cover     S[err] and a
slidable holding member SD2. The fixed films, are provided along a printed
circuit board  holding member 3[err] is secured to the rotary sup-
conveyance passage A-A in the printed circuit     port shaft 3E. The
slidable holding member 3[err] is board conveyor, above and below the
passage, as   constituted to hold the lift-up member 3A and the shown in
Fig. 2.                             40  pneumatic vibrator 3B at a
prescribed angle to the As shown in Fig. 5, the printed circuit board 1
printed circuit board conveyance passage A-A. The comprises an electrically
insulating base plate 1A  slidable holding member 3[err] can be slid in
direc- and electroconductive layers 1 B made of copper or  tion C relative
to the fixed holding member 3[err] or the like on both the sides of the
plate. A stratified  the rotary support shaft 3E so as to place the lift-up
body consisting of a photosensitive resin layer 1C   45  member 3A into
contact with the stratified body and the cover film 1 D, which is a
protective thin  under a prescribed vibratory pushing force. The film, is
adhered, under heat and pressure, to each  sliding of the slidable holding
member 3D2 in the electroconductive layer 1 B on the printed circuit
direction C is controlled by an elastic member such board 1 in advance.
Before the printed circuit    as a spring (not shown). board 1 is conveyed
to the position of the peeling   50  As shown in Fig. 4, at least one end
of each of the cover film 1 D, the photosensitive resin layer  rotary
support shaft 3E for the lift-up member 3A is 1C is exposed to light
through a prescribed wiring  rotatably coupled to one end of a movable arm
3G pattern film overlaid on the cover film. The printed  through the
slotted guide hole 3f of a guide mem- circuit board 1 is conveyed to the
cover film peel-  ber 3F which is secured to the body 7 of the cover ing
position, by the conveyance drive roller 2, in a   55  film peeling machine
by an attaching means such direction A shown in Figs. 1 and 2.
as a screw (not shown). The slotted guide hole 3f Each thin film lift-up
unit 3 is constituted as  acts to guide the rotary support shaft 3E and the
shown in Figs. 2, 3 and 4. The unit 3 includes at  lift-up member 3A in
such directions as to move 4    



EP 0 339 570 B1                   8 the shaft and the member toward and
away from    slender holes 3k so that the lift-up member rotation the
printed circuit board 1. The other ends of the  arms 3K are coupled to the
shaft 3L through the upper and the lower movable arms 3G are rotatab-
coupling members. The driver is made of a pneu- ly attached to the ends of
a rotary shaft 3h across  matic cylinder, a hydraulic cylinder, an
electromag- which the ends of the rotary arm are opposed to   5   netic
actuator or the like. The lift-up member rota- each other. The rotary arm
3H acts to move the   tion arms 3K, the coupling members 3M and the upper
and the lower movable arms 3G in the       driver constitute the lift-up
member rotation mecha- mutually different directions D. The shaft 3J of a
nism of the thin film lift-up unit 3 to rotate the arms driver for both the
upper and the lower movable  in directions H and rotate the rotary support
shafts arms 3G is coupled to one end of the upper or  10  3E in directions
I as the shaft 3L is moved in lower rotary support shaft 3E by a coupling
mem-  directions G. In other words, the lift-up member ber 31.
rotation mechanism acts to push the end of the The guide members 3F for
guiding the rotary   stratified body in a vibratory manner by the lift-up
support shafts 3E, the movable arms 3G, the rotary  member 3A and move the
member by a prescribed arm  3H and the driver constitute the linkage  15
distance in the direction of the conveyance of the mechanism of the thin
film lift-up unit 3 so that the  printed circuit board 1. The distance is
about 1 mm lift-up members 3A disposed on both sides of the  to 3 mm. As
for the rotation mechanism, the upper printed circuit board 1 are moved
toward and away  and the lower lift-up members 3A for both sides of from
each other by the linkage mechanism as the  the printed circuit board 1 can
be operated by the shaft 3J is moved in directions F. Each of the  20
single driver and the quantities and durations of components of the linkage
mechanism is made of   action of the lift-up members can be accurately a
material such as iron, an aluminum alloy and a  controlled, as well as the
above-mentioned linkage hard resin so as to be less likely to be deformed
mechanism which is for moving the lift-up mem- by an external force. The
driver is made of a    bers toward and away from the printed circuit
pneumatic cylinder, a hydraulic cylinder, an elec-  25  board. Further, the
lift-up member rotation mecha- tromagnetic actuator or the like. The shaft
3J may  nism is simple in constitution for coupling the lift-up not be
coupled to the end of the movable arm 3G,  members 3A to the driver. but
may be coupled to one end of the rotary arm      The thin film lift-up unit
3 comprises the lift-up 3H.
members 3A, the pneumatic vibrators 3B, the link- Since the lift-up members
3A are coupled to  30  age mechanism and the lift-up member rotation the
driver through the linkage mechanism, both lift-  mechanism. The lift-up
members 3A and the pneu- up members can be moved into and out of contact
matic vibrators 3B may be replaced with an elec- with the surface of the
printed circuit board in the  tromagnetic vibrator disclosed in the
Japanese Pat- directions D by the single driver. Since the guide  ent
Application No. 37352/88 made by the present members 3F, the movable arms
3G and the rotary  35  applicant. arm 3H, which are the components of the
linkage     As shown in Figs. 2 and 3, the fluid blower 4 mechanism, are
substantially rigid bodies and the  includes a nozzle device 4A from which
a pressur- ranges of action of the guide members and the    ized fluid such
as air, inert gas or water is sprayed. arms are limited by the slotted
guide holes 3f and  In this embodiment, air is used as the pressurized the
rotary shaft 3h, the quantities and durations of  40  fluid. The fluid
blower 4 acts so that the fluid is action of the lift-up members 3A for
both sides of  blown in the gap between the photosensitive resin the
printed circuit board 1 can be equally and   layer 1 C and the cover film 1
D lifted up by the thin accurately controlled. Further, since the linkage
film lift-up unit 3, at the end of the printed circuit mechanism consists
of only a few number of com-  board1. The nozzle device 4A is located near
the ponents whose constructions are simpler than a   45  lift-up member 3A
to blow the fluid immediately rack and pinion mechanism and a gear mecha-
into the gap. The nozzle device 4A consists of a nism, the linkage
mechanism which couples the lift-  pair of nozzles 4[err] and 4A2 to blow
the fluid into up members 3A to the driver is simpler in constitu-  the gap
in two directions at both the sides of the tip tion than the latter.
of the lift-up member 3A. The fluid is supplied to Pick-up member rotation
arms 3K are provided  50  the pair of nozzles 4[err] and 4A2 through a
single at one end or both ends of each of the upper and  fluid feed pipe
4B. The pair of nozzles 4[err] and 4A2 the lower rotary support shafts 3E
fitted with the  are secured to the body 7 of the cover film peeling
movable arms 3G, and are secured at one end of   machine by a support
member 4C in such a man- each of the rotary arms. The rotation arms 3K have
ner that the direction of the blowing of the fluid slotted holes 3k at the
other ends of the arms. The  55  from each nozzle is not changed by the
minute shaft 3m of a coupling member 3M conjoined to    vibration of the
machine or the like. In other words, the shaft 3L of a driver provided for
both the sides  the direction of the blowing of the fluid from each of the
printed circuit board 1 extends through the  nozzle is always fixed. Since
the fluid is quickly 5    



9               EP 0 339 570 B1                   10 blown into the gap
between the photosensitive res-  provided near the conveyance passage A-A
and in layer 1 C and the cover film 1 D by the thin film  the lift-up
members 3A of the thin film lift-up unit 3, lift-up unit 3, the cover film
is instantaneously and  the leading portion of the printed circuit board 1
is surely peeled from the photosensitive resin layer in  prevented from
sagging, even if the board is thin, a simple manner. Since the nozzle means
4A of   5   so that the board is surely kept in the conveyance the fluid
blower 4 consists of the pair of nozzles  path. For that reason, the
printed circuit board 1 is 4[err] and 4A2, the fluid is more accurately
blown   prevented from experiencing problems such as onto the portion of
the cover film 1 D, which is lifted  jamming during the conveyance thereof,
so that the up by the thin film lift-up unit 3 to more surely peel  board
and the thin film peeling machine are pro- the cover film by the fluid.
10  tected from damage or destruction. The directions of the blowing of the
fluid from   The stratified body end detector 9 is of such the nozzles
4[err] and 4A2 to the cover film 1 D may  an electrostatic capacity type as
to detect the be made variable. For example, the fluid blower 4  change in
electrostatic capacity, or of such an may be constituted to move the
nozzles 4[err] and    electric resistance type as to detect the change in
4[err] as close to the gap between the photosensitive   15  electric
resistance. The detector 9 primarily com- resin layer 1C and the cover film
1 D as possible  prises contact rods 9A provided at both the sides before
blowing the fluid in the gap, and to move  of the printed circuit board 1,
and movable support the nozzles away from the gap after blowing the   means
9B for supporting the rods. The contact fluid in the gap to place the
nozzles in positions in  rods 9A are made of an electroconductive material
which the printed circuit board 1 does not come   20  such as copper and
steel, and L-shaped so that the into contact with the nozzles.
end of the printed circuit board 1 smoothly con- As shown in Figs. 1, 3 and
5, printed circuit  tacts the contact roods. The movable support board
holders 8 and a stratified body end detector  means 9B are secured to the
machine body 7, and 9 are provided near the printed circuit board con-
serve to move the contact rods 9A toward and veyance passage A-A so that
the holders and the   25  away from the printed circuit board conveyance
detector are located nearly on the same straight  passage A-A In directions
J. Each movable support line extending across the passage. Each holder 8
means 9B is comprised of a solenoid for moving comprises rollers 8A and
support members 8B      the contact rod 9A toward the passage A-A, and an
supporting the rollers at one end of each support  elastic member for
moving rod away from the member so that the rollers are rotatable. The
other  30  passage. ends of the support members 8B are attached to
The process of lifting up the end of the cover the machine body 7 by
securing means such as      film 1D from the photosensitive resin layer 1C
on screws. The holders 8 are disposed in the area    the printed circuit
board 1 and peeling the cover between the conveyance drive rollers 2, which
is  film from the resin layer are described with refer- widened because the
thin film lift-up unit 3 and the   35  ence to Figs. 2, 3, 4, 5, 6, 7, 8
and 9 from now on. fluid blower are provided between the rollers. The  The
printed circuit board 1 is conveyed in the holders 8 are located near the
place where the    printed circuit board conveyance passage A-A in
vibratory pushing energy of the thin film lift-up unit  the direction A by
the conveyance drive roller 2. 3 and the energy of the pressurized fluid
blown   When the leading end of the board 1 has passed from the fluid
blower 4 act on the printed circuit  40  by the thin film lift-up unit 3
and the fluid blowers board 1. Each of the rollers 8A is located to have
4, the rotation of the roller 2 is stopped so that the such a prescribed
gap to the cover film 1D on the  conveyance of the board is temporarily
ceased on printed circuit board 1 such that the board being  the basis of
the action of the transmission-type or conveyed is kept in the conveyance
passage A-A    reflection-type photosensor S which detects the and the
cover film 1 D is not pushed onto the roller  45  trailing end of the
board. The contact rod 9A of the by the fluid from the fluid blower but
peeled from  stratified body end detector 9 is then moved into the
photosensitive resin layer 1C by the fluid. The  contact with the surface
of the cover film 1 D on the rollers 8A are made of a relatively soft
material  printed circuit board 1 in the direction J by the such as resin
and rubber so as to not damage or   movable support means 9B of the
detector to de- destroy the stratified body, especially the pho-  50  tect
the electrostatic capacity or electric resistance tosensitive resin layer
1C, when the cover film 1D  of the board, as shown in Fig. 6. Moving the
comes into contact with the rollers. The support  contact rod 9A into
contact with the surface of the members 8B not only support the rollers 8A
but    cover film 1D may be performed substantially si- also act to keep
the printed circuit board 1 in the  multaneously to the cessation of the
conveyance of conveyance passage A-A in cooperation with the   55  the
board 1, on the basis of a detection signal from rollers. The support
members 8B are made of a     the photosensor S. The board 1 is thereafter
con- relatively hard material such as hard resin and   veyed backward as
the contact rod 9A remains in metal. Since the printed circuit board
holders 8 are  contact with the cover film 1D. When the trailing 6    



11               EP 0 339 570 B1                   12 end of the cover film
1D approaches the contact   by the fluid blower 4 to peel the cover film
fro the rod 9A as shown in Fig. 7, the electrostatic capac-  resin layer as
shown at 1d in Fig. 9. The cover film ity or electric resistance of the rod
and the film  1D is thus lifted up at the end thereof from the changes to
enable the detection of the trailing end  resin layer 1C by using the
needle-like lift-up mem- of the cover film. The backward conveyance of the
5   ber 3. board 1 is then ceased on the basis of a cover film  The thin
film lift-up unit 3 and the fluid blowers end detection signal.
Substantially at the same   4 are provided above and below the printed
circuit time, the contact rod 9A is moved out of the      board conveyance
passage A-A so that the cover conveyance passage A-A, in the direction J,
as    films 1D can be automatically lifted up at the ends shown in Fig. 8,
and the lift-up members 3A of the  10  thereof from the photosensitive
resin layers 1 C and thin film lift-up unit 3 are moved into contact with
peeled therefrom. the cover films 1D at the ends thereof while being   A
plurality of lift-up members 3A and a plurality vibrated in the directions
B, as shown in Fig. 8.  of nozzle units 4A may be provided along the width
This movement of the members 3A is caused by      of the printed circuit
board 1 in case the stratified moving the shaft 3J of the driver down in
the   15  body is adhere to the printed circuit board in a direction F
through the linkage mechanism, as     distorted state, under heat and
pressure. shown in Fig. 4, to operate the rotation arm 3H and  Although the
lift-up members 3A of the thin film the movable arms 3G and move the rotary
support  lift-up unit 3 are operated by the linkage mecha- shafts 3E. The
vibration of the members 3A is     nism, the members may be operated by a
rack and caused by the pneumatic vibrators 3B. The fluid is  20  pinion
mechanism  instead. Further, the lift-up blown from the tips of the nozzles
4[err] and 4A2 of  members 3A may be made up of adhesive such as the fluid
blowers 4 onto the cover films 1 D at the  adhesive rollers or
sharp-pointed members such as same time that the lift-up members 3A are
pushed  needles, brushes and claws. onto the cover films in a vibratory
manner. Each     The cover film 1d peeled from the photosen- lift-up member
3A is slightly moved by the above-  25  sitive resin layer 1 C at the
leading end of the mentioned distance of 1 mm to 3 mm in the
printed circuit board 1 by the fluid blower 4 is direction I while being
vibrated, as shown in Fig. 9.  moved onto the peeling direction setting
plate 5 The slight movement of the member 3A is per-      and held thereon
by the pressure of the fluid blown formed by moving the shaft 3L of the
driver in the  from the blower, as shown in Figs. 2 and 10. The direction G
(rightward as to Fig. 4) to turn the   30  peeling direction setting plate
5 determines the rotary support shaft 3E in the direction I through
position and angle of the peeling of the cover film the lift-up member
rotation mechanism including   1D and sets the direction of conveyance of
the the lift-up member rotation arm 3K and the cou-   peeled cover film 1d
which is conveyed by the thin pling member 3M.
film conveyor 6 so as to be discharged. The The printed circuit board 1 is
pinched by the  35  peeled cover film 1d is shown by a single-dot chain
conveyance drive roller 2 and a board push-down   lines in Fig. 10. The
cover film holding surface of roller 2A provided over the conveyance drive
roller  the peeling direction setting plate 5 is such that the as shown in
Fig. 2, to prevent the board from being  angle between the already peeled
cover film 1d displaced at the time of the vibratory pushing and  and the
cover film 1 D still adhered to the printed slight movement of the lift-up
member 3A. For that  40  circuit board 1 is nearly 90 . In other words. the
purpose, the rotation of a motor turning the convey-  peeling direction
setting plate 5 serves to peel the ance drive roller 2 is stopped in
accordance with  cover film 1D so that the peeled cover film 1d the signal
generated as a result of the detection of  extends nearly perpendicularly
to the surface of the the leading end of the printed circuit board 1, and a
printed circuit board 1. The bottom of the peeling pneumatic or hydraulic
cylinder (not shown) is ac-  45  direction setting plate 5, which is
located near the tivated at the same time as the stoppage of the   position
of the peeling of the cover film 1 D, is rotation of the motor to place the
L-shaped braking  rounded with a small radius of curvature to avoid push
plate 2C of a brake mechanism into contact   damaging or destroying the
photosensitive resin with the board push-down roller 2A to press it to
layer 1C. The radius of curvature is 3 mm or less. surely pinch the printed
circuit board between the  50  The plate 5 is located at such a distance
from the rollers 2 and 2A.                                 cover film 1D on
the photosensitive resin layer 1C The lift-up member 3A of the thin film
lift-up  on the printed circuit board 1 that the cover film unit 3 is
vibrated and pushed onto the end of the  does not come into contact with
the plate at the stratified body consisting of the photosensitive res-
time of the conveyance of the board and the peel- in layer 1C and the cover
film 1D on the printed  55  ing of the cover film during the conveyance so
as circuit board 1, to lift-up the cover film at the end  not to damage or
destroy the photosensitive resin thereof from the resin layer to create the
gap   layer. therebetween. The fluid is then blown into the gap 7    
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upper peeling direction set-  of the peeling direction setting plate 5, an
electro- ting plate 5 and the top of the lower peeling direc-  static force
acts between the cover film and the tion setting plate 5, which are located
near the  plate so that the power of the holding of the film on positions
of the peeling of the cover films 1D, are  the plate is increased.
Therefore, the peeled cover placed into tight contact with the cover films
at the   5   film 1d is surely moved onto the thin film holding time of the
lifting-up and peeling thereof so as to  surface of the plate 5. The plate
6 may comprise pinch the printed circuit board 1. For that purpose,  only
the electroconductive portion 5A and the sup- the plates 5 can be moved
toward and away from    port portion 5D made of an electric insulator such
the printed circuit board conveyance passage A-A  as resin, so as to
dispose the electroconductive so as to pinch the printed circuit board 1 by
the   10  portion in an electrically insulated state on the bottom of the
upper plate 5 and the top of the    support portion. The electroconductive
portion 5A lower plate 5 when the plates are moved toward    acts as one of
the electrodes of a capacitor. The the passage. In other words. the peeling
direction  plate 5 has a thin film suction hole 5E extending setting plates
5 are moved into or out of contact  through the portions 5A, 5B, 5C and SD
and con- with the printed circuit board 1 in conjunction with  15  nected
to a vacuum suction unit 5H through a the action of the braking push plate
2C which is  suction pipe 5 as shown in Fig. 11. A suction force pushing
the printed circuit board push roller 2A.  is thus applied to the cover
film 1d to adhere it to The plates 5 pinch the printed circuit board 1
while  the plate 5 to hold the film thereon. The plate 5 the roller 2A and
the conveyance drive roller 2   may have a plurality of such thin film
suction holes pinch the board. Since the plates 5 are moved   20  5E to
increase the suctioning force. Since the cov- toward the board conveyance
passage A-A, the      er film 1d is thus surely held on the thin film fluid
blown from the nozzle units 4A of the fluid  holding surface of the plate
5, the film is surely blowers 4 is less likely to be directed to the back
pinched by the conveyance belts of the thin film of the plates. For that
reason, the cover films 1 D  conveyor 6 to surely convey the film while
peeling are more surely moved onto the plates 5 and the   25  it from the
photosensitive resin layer 1C, to dis- conveyance belts of the thin film
conveyor 6 and  charge the film. The thin film suction hole 5E and held on
the plates and the belts. Each peeling    the vacuum suction unit 5H thus
act to surely peel direction setting plate 5 has a prescribed length in
the cover film 1D from the photosensitive resin the direction of the
peeling of the cover film 1 D, at  layer 1C. the entire width of the
printed circuit board convey-  30  The suction pipe 51 connecting the thin
film ance passage A-A or that of the stream of the     suction hole 5E to
the suction unit 5H is provided blown-off fluid. Since each peeling
direction setting  with a suction pressure detector 5J at a prescribed
plate 5 is constituted as described above, the fluid  portion of the pipe
to detect the suction pressure blown from the nozzle means 4A as shown by
an     for the cover film 1d. For example, the detector 5J arrow K in Fig.
10 is less likely to be directed to  35  is made of an elastic material
such as a diaphragm the back of the plate, so that the cover film 1 D is
and a bellows. It can be found out through the more surely peeled from the
photosensitive resin  detector 5J whether or not the peeled cover film 1d
layer 1 C and the peeled cover film 1d is more   is held on the thin film
holding surface of the surely moved onto the plate and the conveyance
peeling direction setting plate 5. When the suction belts and held thereon.
40  pressure for the cover film 1d is high enough, the As shown in Fig. 10,
each peeling direction    detector 5J sends out a detection signal showing
setting plate 5 comprises an electroconductive por-  that the film is
surely held on the thin film holding tion 5A constituting the cover film
holding surface  surface of the plate 5. When the suction pressure onto
which the peeled cover film 1d is held, an  is insufficient, the detector
5J sends out a detection electrically insulating portion 5B, another elec-
45  signal showing that the cover film 1d is not se- troconductive portion
5C, and a support portion 5D.  curely held on the thin film holding
surface. The The portions 5A, 5B and 5C are secured to the     detection
signal from the detector 5J is converted support portion 5D by an adhesive.
The electrocon-  into a pneumatic signal or an electric signal by a ductive
portions 5A and 5C are shaped as sheets,  differential transformer or the
like. The pneumatic and made of metal having very low electrical resis-  50
signal or the electric signal is then applied to a tance such as copper and
stainless steel. The     control circuit 5K or a display unit 5L. The
detec- electrically insulating portion 5B is also shaped as  tion signal
from the detector 5J may be applied to a sheet. The support portion 5D is
made of a metal  the control circuit 5K or the display unit 5L through such
as stainless steel. The electroconductive por-  a linkage mechanism. The
detector 5J, the circuit tion 5A is thus disposed in an electrically
insulated   55  5K or the display unit 5L constitute a thin film state.
When the cover film 1d electrically charged  peeling condition monitoring
device. As shown in at the time of being peeled from the printed circuit
Fig. 1, the control circuit 5K is provided at the board 1 is held on the
electroconductive portion 5A  central portion of the body 7 of the cover
film 8    
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the display unit 5L is pro-  made of the reflection type or the
transmission vided at the upper portion of the machine body 7  type, and
attached to the machine body 7 as so as to be easily seen by the person
operating the  shown in Fig. 3. machine.
Since the peeling direction setting plate 5 The control circuit 5K
regulates the rotation of   5   serves to stabilize the position of the
peeling of the the conveyance drive roller 2 and the peeling of  cover film
1D and apply a uniform peeling force to the cover film 1 D on the basis of
the detection  the film, the fluctuation in the position of the peel-
signal from the suction pressure detector 5J. When  ing and the nonuniform
distribution of peeling the control circuit 5K has received the detection
stress in the film are prevented to keep the pho- signal indicating that
the cover film 1d is not prop-  io  tosensitive resin layer 1C from being
damaged or erly peeled, the circuit acts to place the thin film  destroyed.
conveyor 6 out of action and cause the conveyance   Depending on conditions
such as the material drive roller 32 to convey the defective printed cir-
of the cover film 1D, the pressure of the fluid from cuit board 1 to a
prescribed place where the board  the fluid blower 4 and the speed of the
conveyance can be removed out of the printed circuit board  15  of the
printed circuit board 1, the thin film holding conveyance passage A-A by a
defective board      surface of the peeling direction setting plate 5 may
remover 18 so as not be conveyed to a developing  be designed such that the
angle between the still- machine provided next to the cover film peeling
unpeeled cover film 1D and the already-peeled machine.
cover film 1d is obtuse. Besides, the direction of The display unit 5L is
made of a sounding  20  the thin film holding surface of the plate 5 may be
device such as a buzzer or a light emitter such as  changed by a driver
such as a pneumatic cylinder. a lamp. The display unit 5L can give the
operating  The position or direction of each of the fixed con- person a
signal to remove the defective printed  veyance belt units of the thin film
conveyor 6 may circuit board from the passage A-A to prevent the  be
altered depending on the change in the direc- board from being conveyed to
the developing ma-  25  tion of the thin film holding surface of the plate
5. chine.                                              The thin film
holding surface of the peeling It is preferable that a plurality of thin
film suc-  direction setting plate 5 may be provided with a tion holes 5E
are provided in the thin film holding  plurality of grooves extending
across the direction surface of the peeling direction setting plate 5 and
of the conveyance of the printed circuit board 1 or thin film peeling
condition monitoring devices are  30  extending in the same direction as
the already- provided at the holes, respectively, in order to  peeled cover
film 1d, and a plurality of thin film enhance the accuracy of monitoring of
the con-   suction holes 5E may be provided in the thin film dition of
peeling of the cover film 1d.          holding surface and the bottoms of
the grooves Since the defective printed circuit board from  and connected
to vacuum suction units. With this which the cover film 1 D has failed to
be properly  35  constitution, the peeled cover film 1d can be surely
peeled can be removed from the printed circuit   moved onto the thin film
holding surface of the board conveyance passage A-A so as not to be
plate 5 and held thereon, and thereafter instanta- conveyed to the
developing machine, as described  neously separated from the surface so as
to be above, the board can be used again to improve the  transferred to the
thin film conveyor 6 and surely yield of production of finished printed
circuit  40  conveyed thereby. boards.
The cover film 1d moved onto the thin film As shown in Fig. 10, the thin
film holding    holding surface of the plate 5 and held thereon by surface
of the peeling direction setting plate 5 has  the fluid blower 4 in advance
is completely peeled a thin film peeling condition monitoring hole 5F  from
the photosensitive resin layer 1C while being extending through the plate.
Light emitted from a   45  conveyed by the thin film conveyor 6 shown in
photosensor 11 proceeds through the monitoring   Figs. 1, 2 and 12, so that
the film is discharged. hole 5F to determine whether or not the cover film
Simultaneously, the plate 5 determines the position 1d is being held on the
thin film holding surface of  of the peeling of the cover film 1 D, and
assists the the plate 5. When the monitoring hole 5F is closed  peeling.
with the cover film 1d, the light is reflected by the  50  As shown in Fig.
2, the thin film conveyor 6 is film and detected by the photosensor 11 to
regard  chiefly composed of an upper section provided the film as being
held on the thin film holding  over the printed circuit board conveyance
passage surface of the plate 5. The defective printed circuit  A-A, and a
lower section provided under the pas- board 1, which has not confirmed by
the monitor-  sage. The upper section comprises a first thin film ing hole
5F and the photosensor 11 that the cover  55  conveyance means 6A and 6B
and a second thin film is held on the thin film holding surface of the
film conveyance means 6D. The first thin film con- plate, is removed from
the printed circuit board  veyance means includes a fixed conveyance belt
conveyance passage A-A. The photosensor 11 is    unit 6A and a movable
conveyance belt unit 6B.    17               EP 0 339 570 B1
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The fixed conveyance belt unit 6A comprises roll-  volved by the rollers
6Ac and 6Bc of the fixed and ers 6Aa supported on the driven shaft, rollers
6Ab  the movable conveyance belt units BA and BB supported on another drive
shaft, rollers 6Ac sup-  when the cover film 1d is conveyed from the first
ported on a driving shaft, and belts 6a wound on  thin film conveyance
means 6A and 6B to the the rollers. The movable conveyance belt unit 6B   5
second thin film conveyance means 6D. comprises rollers 6Ba supported on a
driven shaft,  As shown in Fig. 2, fluid ejectors 12 and an rollers 6Bb
supported on another driven shaft, roll-  electricity remover 15 are
provided near the guide ers 6Bc supported on a driving shaft, and belts 6b
members 6Ca and 6Cb. The fluid ejector 12 pro- wound on the rollers. As
shown in Fig. 2, the rollers  vided near the guide members 6Ca ejects a
fluid in 6Ba can be rotated in a direction L about the driven  10  a
direction N, while the other fluid ejector 12 pro- shaft supporting the
rollers, to easily move the  vided near the guide members 6Cb ejects a
fluid in peeled cover film 1d onto the peeling direction  a direction 0.
The ejected fluids flow along both setting plate 5 and hold the film
thereon and to  sides of the cover film 1 d conveyed by the first thin
pinch the film between the fixed and the movable  film conveyance means 6A
and 6B, so that the film conveyance belt units 6A and 6B. The cover film
15  is smoothly conveyed to the second thin film con- 1d held on the thin
film holding surface of the plate  veyance means 6D and is prevented from
being 5 is pinched by the belts 6a of the fixed convey-  effected by the
rollers 6Ac and 6Bc of the fixed ance belt unit 6A and those 6b of the
movable    and the movable conveyance belt units 6A and BB conveyance belt
unit 6B so that the film is con-  when being conveyed from the first thin
film con- veyed upward nearly perpendicularly to the surface  20  veyance
means 6A and 6B to the second thin film of the printed circuit board 1 by
the belt units while  conveyance means 6D. The electricity remover 15 being
peeled further from the board. The cover film  reduces static electricity
generated on the cover 1d is pinched between the fixed and the movable
film 1d at the time of the peeling or conveyance conveyance belt units 6A
and 6B and notches 5G  thereof. provided in the peeling direction setting
plate 5, as  25  After the cover film 1d is conveyed from the shown in Fig.
10. The notches 5G serve so that the  first thin film conveyance means 6A
and 6B to the fixed and the movable conveyance belt units 6A   second thin
film conveyance means 6D, the film is and 6B can reach the cover film 1d,
of which the  conveyed out by the second thin film conveyance position and
direction of the peeling and the angle  means, as shown in Figs. 1, 2, 12
and 13. The of the peeling to the surface of the printed circuit  30
second thin film conveyance means 6D comprises board 1 are set by the
peeling direction setting  a base 6Da, thin film guide members 6Db and 6DC
plate 5, and the belt units can surely pinch the  and a fluid blowing
nozzle 6Dd. The base 6Da is cover film.
provided on the machine body 7 and located in a The cover film 1d, pinched
and conveyed by   position, to the vicinity of which the cover film 1d is
the fixed and movable conveyance belts 6A and  35  conveyed in the
direction M by the first thin film 6B, is guided in a direction M by guide
members  conveyance means 6A and 6B. 6Ca and 6Cb so that the film is
conveyed to the     The base 6Da is made of a metal plate such as second
thin film conveyance means 6D. The guide  stainless steel or a synthetic
resin, and has a members 6Ca and 6Cb act to change the direction  surface
parallel to the printed circuit board convey- of the conveyance of the
cover film 1d from being  40  ance passage A-A and having a major edge ex-
vertical to being horizontal, to convey the cover  tending across the
passage nearly perpendicularly film in a direction parallel with the
printed circuit  thereto. board conveyance passage A-A but inverse to the
The thin film guide member 6Db acts to deter- direction A of the conveyance
of the printed circuit  mine the horizontal direction Q of conveyance of
board 1. Each of the guide members 6Ca and 6Cb   45  the cover film 1d. As
shown in Figs. 12, 13 and 14, is shaped as a rod to minimize the area of
contact  the thin film guide member 6Db is shaped as a between the guide
member and the cover film 1d.  rectangular parallelepiped and disposed on
the A plurality of guide members 6Ca and 6Cb are     base 6Da. The other
thin film guide member 6DC provided along directions extending across the
is attached to one side of the thin film guide printed circuit board
conveyance passage A-A. The  so  member 6Db, and acts to change the
direction of guide members 6Ca and 6Cb are made of an         conveyance of
the cover film 1d from horizontal to electroconductive material such as
stainless steel  vertical as shown by an arrow Q'. The thin film to remove
static electricity generated on the cover  guide member 6Db is shaped as a
sectorial box. film at the time of the peeling or conveyance    The thin
guide members 6Db and 6DC are made thereof. However, the guide members 6Ca
and 6Cb  55  of a transparent synthetic resin or the like so that may be
made of an electrically insulating material  the operator can monitor the
condition of convey- such as resin. The guide members 6Ca and 6Cb     ance
of the cover film 1d in the guide members. act to prevent the cover film 1d
from being in-  However, the guide members 6Db and 6Dc may be 10    19
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made of an opaque synthetic resin or light alloy.  bodiment, a plurality of
such nozzles may be pro- The guide 6Db and 6Dc extend to surround nearly
vided on the side of the thin film guide member the entire cover film 1d
conveyed into the guide  6Db or along the conveyance passage for the
members by the first thin film conveyance means  cover film 1 d. Since the
fluid is blown from the 6A and 6B. The thin film guide member 6Db is not
5   nozzle 6Dd to the cover film 1d in the direction U, confined to the
rectangular parallelepiped form  the film is conveyed in the directions Q
and Q' shown in Fig. 14, but may be shaped as a polygon  more rapidly than
it is conveyed by a belt means. or curved as shown in Figs. 15 and 16.
Although     The second thin film conveyance means 6D is the function of
the thin film guide member 6Db   located over the printed circuit board
conveyance shaped as shown in Figs. 15 and 16 is not substan-  10  passage
A-A, upstream to the position of the peel- tially different from that of
the thin guide member  ing of the cover film 1 D or the position of the
shaped as shown in Fig. 14, it is slightly more  peeling direction setting
plate 5, so that an extrane- difficult to manufacture the member to the
form  ous substance clinging to the peeled cover film 1d shown in Figs. 15
and 16 than to the form shown in  or an extraneous substance coming from
the sec- Fig. 14.                                     15  ond thin film
conveyance means 6D is less likely to As shown in Figs. 12 and 13, the
fluid blowing  cling to the surface of the photosensitive resin nozzle 6Dd
blows a fluid in a direction U to the  layer 1C from which the cover film
is already cover film 1d conveyed by the first thin film con-  peeled.
Since the second film conveyance means veyance means 6A and 6B, to convey
the film in   6D is located as described above, it is easy to directions Q
and Q'. The nozzle 6Dd is connected   20  perform maintenance work on the
thin film lift-up to a fluid source such as a compressor through a  unit 3,
the fluid blower 4, a defective printed circuit fluid feed pipe 6Dg. The
nozzle 6Dd is made of a  board remover 18 and so forth, which are provided
metal, and the pipe 6Dg is made of a rubber of   downstream to the position
of the peeling of the synthetic resin, for example. The nozzle 6Dd is
cover film 1D. attached with a nozzle support member 6Df to  25    The
cover film 1d conveyed in the directions Q another side of the thin film
guide member 6Db,  and Q' by the second thin film conveyance means which is
located opposite the other thin film guide  6D is discharged in a direction
R through a dis- member 6Dc. The nozzle 6Dd is secured to the     charge
guide member 6E provided at a side of the support member 6Df by a bolt, a
nut and a washer.  printed circuit board conveyance passage A-A. The A
nozzle reinforcing member 6De is provided ar-  30  discharged cover film 1d
is placed into a dis- ound the slender nozzle 6Dd to mechanically re-
charged thin film container 13 extending across the inforce it. The
reinforcing member 6De is made of  passage A-A and slightly overhanging it.
The guide a metal or a resin, and is shaped as a funnel but  member 6E
serves to define the discharge pas- not confined thereto. The fluid blown
from the   sage for the cover film 1d so as to discharge it nozzle 6Dd is
pressurized air which may be sup-  35  down into the container 13 within a
minimized plied from the same fluid source as the fluid blow-  space. The
guide member 6E is made of stainless ers 4. Since the pressurized air does
not need to  steel, but not confined thereto. be recovered like a liquid
such as water, the con-  The discharged thin film  container 13 is
stitution of a fluid blowing means including the  shaped as a rectangular
parallelepiped, and ex- nozzle 6Dd is simple. Although the pressurized air
40  tends across the printed circuit board conveyance is not appropriate as
the fluid, a liquid such as  passage A-A. The container 13 has such size
and water or an inert gas may be used as the fluid.  form that not only the
cover film 1d conveyed by As shown in Figs. 12, 13 and 17, the fluid    the
upper thin film conveyor section but also the blowing nozzle 6Dd is
attached to the central por-  cover film 1d conveyed by the lower thin film
tion of the side of the thin film guide member 6Db   45  conveyor section,
which is the third thin film con- in such a manner that the tip of the
nozzle is   veyance means of the thin film conveyor, are dis- oriented
obliquely downward. As a result, the effi-  charged into the container. The
container 13 is ciency of the conveyance of the cover film 1d is  made of a
lightweight metal such as an aluminum higher than in the case that the tip
of the nozzle  alloy, a metal such as stainless steel, resin, wood 6Dd is
oriented as shown in Fig. 18 or 19. In the  50  or the like. The walls of
the container 13 have case shown in Fig. 18, the nozzle 6Dd is attached
oblong air outlet openings 13A for releasing the air to the central portion
of the side of the guide  out of the container when the cover film 1d is
member 6Db, and the tip of the nozzle is horizon-  discharged into the
container. However, the open- tally oriented. In the case shown in Fig. 19,
the  ings 13A may be circularly shaped. nozzle 6Dd is attached to the lower
portion of the  55  As shown in Fig. 2, the lower section of the thin side
of the guide member 6Db, and the tip of the  film conveyor 6 includes a
fixed conveyance belt nozzle is horizontally oriented. Although the single
unit 6F and a movable conveyance belt unit 6G. fluid blowing nozzle 6Dd is
provided in this em-  The fixed conveyance belt unit 6F comprises roll-
21                EP 0 339 570 B1                   22 ers 6Fa and 6Fb
supported on driven shafts, re-   circuit board conveyance passage A-A.
Since the 



spectively, rollers 6Fc supported on a driving shaft,  length of the
pinched cover film conveyance pas- and belts 6f wound on the rollers. The
movable    sage in the first thin film conveyance means 6A conveyance belt
unit 6G comprises rollers 6Ga and  and 6B is reduced by the length of the
second thin 6GC supported on driven shafts, respectively, roll-   5   film
conveyance means 6D, the cover film is less ers 6Gb supported on a driving
shaft, and belts 6g  likely to undergo improper conveyance such as wound on
the rollers. The movable conveyance      jamming in the discharge passage
for the film. belt unit 6G can be rotated as shown by an arrow  Besides,
the second thin film conveyance means in Fig. 2. The lower thin film
conveyor section   6D is primarily made of fluid blowing nozzle 6Dd conveys
the lower cover film 1d while peeling it  10  so that the means does not
include a large number from the lower photosensitive resin layer 1 C on the
of components such as a roller and a belt. For that printed circuit board 1
for which the position and  reason, the number of components of the second
direction of the peeling of the film are set by the  thin film conveyance
means 6D is diminished, and lower peeling direction setting plate 5, and
dis-  the constitution of the device is simplified. This charges the film
downward in a direction S.  15  results in decreasing the cost of
production of the The belts 6a and 6B of the upper thin film    cover film
peeling machine and simplifying the conveyor section and those Of and 6g of
the lower  maintenance work thereon. thin film conveyor section are toothed
rubber belts.  Since the second thin film conveyance means The rollers 6Aa,
6Ab, 6Ac, 6Ba, 6Bb, 6Bc, 6Fa,    6D is located over the printed circuit
board convey- 6Fb, 6Fc, 6Ga, 6Gb and 6GC of the upper and the   20  ance
passage A-A, upstream to the position of the lower thin film conveyor
sections are toothed pul-  peeling of the cover film 1D, the extraneous
sub- leys. Therefore, the belts are surely revolved. The  stance clinging
to the peeled cover film 1d or that belts and the rollers may be toothless
rubber belts  coming from the second thin film conveyance having rough
surfaces for high friction, and tooth-  means 6D is less likely to cling to
the surface of less rollers having rough surfaces having reticulate  25
the photosensitive resin layer 1C on the printed thin grooves or the like,
respectively.           circuit board 1. For that reason, the yield in the
As shown in Fig. 2, a fluid ejector 12, which  production of the finished
printed circuit board 1 is ejects a fluid to the lower cover film 1 d in
the  improved. direction of the discharge thereof is provided near  Since
the discharged thin film container 13, a cover film conveyance passage
defined by the   30  into which the cover film 1 d conveyed by the
discharge portions of the fixed and the movable   second thin film
conveyance means 6D is dis- conveyance belt units 6F and 6G. The fluid
ejector  charged, is provided at the side of the printed 12 is made of a
pipe having a fluid ejection port.  circuit board conveyance passage A-A
under it, it Gas such as pressurized air and inert gas is used  is easy to
handle the container to perform the as the fluid. A liquid such as water
may be used as  35  dumping of the discharged cover film or do the the
fluid.                                        like. Since not only the
upper peeled cover film but As shown in Fig. 2, an electricity remover 15
also the lower peeled cover film are discharged and an iron diffuser 16 are
provided near the fixed  into the container 13, the size of the cover film
and the movable conveyance belt means 6A and      peeling machine is
smaller than the case that the 6G. The electricity remover 15 emits ions to
reduce   40  upper and the lower peeled cover films would be the
electrification of the cover film 1d at the time of  discharged into
separate containers, respectively. the peeling or conveyance thereof. The
ion diffuses  As shown in Fig. 1, a centering unit 17 for 16 the ions
emitted from the electricity remover 15,  causing the width center line of
the printed circuit to efficiently reduce the electrification of the cover
board conveyance passage A-A and that of the film 1d. The ion diffuser 16
diffuses the ions by a   45  printed circuit board 1 to coincide with each
other fluid such as pressurized air.                   is provided at the
printed circuit board conveyance As mentioned above, a portion of the cover
film  passage, upstream to the position of the peeling of 1D adhered to the
photosensitive resin layer 1C on  the cover film 1 D. the printed circuit
board 1 is peeled from the resin  As shown in Fig. 1, the defective printed
circuit layer, and the peeled cover film 1d is discharged   50  board
remover 18 for removing the defective print- into the container 13. The
first thin film conveyance  ed circuit board 1 from the conveyance passage
A- means 6A and 6B pinches the peeled portion of     A in a direction T to
put the board into a discharge the cover film 1d to peel the entire cover
film from  section 18A is provided at the passage, down- the resin layer 1C
and convey the film upward over  stream to the position of the peeling of
the cover the printed circuit board 1. The second thin film   55  film 1D.
conveyance means 6D then conveys the cover film      Fig. 20 shows the
second thin film conveyance 1d by blowing the fluid to the film, so that
the film  means 6D of a cover film peeling machine which Is moves in a
direction extending across the printed  the other one of the embodiments.
The second thin 12    23                EP 0 339 570 B1
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nozzles 6Dd provided at the top and bottom of a           the direction of
the first conveyance thin film guide member 6Db or at the front and rear
means (6A, 6B), wherein said second thereof. The side of the thin film
guide member           conveyance means (6D) comprises film 6Db, which is
located behind the nozzles 6Dd, is   5      guide members (6Da, 6Db, 6Dc)
for open, so that air is suctioned into the guide mem-        guiding said
film (1 D) in the direction of a ber in a direction U' as a fluid is blown
off from the    guide member (6E) defined to discharge nozzles in
directions U. For that reason, the con-        the film into the container
within a mini- veyance of a cover film 1d, which is performed by
mized space, blowing the fluid from the nozzles 6Dd, is acceler-  10  at
least one fluid blowing nozzle (6Dd) being ated. Since the side of the
guide member 6Db is      arranged at one side of the second thin film open,
the number of the components of the mem-       conveyance means (6D) for
conveying said ber is diminished and the constitution of the mem-   film in
the passage defined by said guide ber is simplified and the cover film 1d
jammed in    members (6Da, 6Db, 6Dc, 6E). the member can be easily removed
therefrom and  15 the maintenance work on the member is facilitated.  2.
The thin film peeling apparatus according to The present invention is not
confined to the      claim 1, wherein the fluid blown out of the
above-described embodiments, but may be em-          nozzle (6Dd) is air or
water. bodied or practiced in other various ways without departing from the
scope of the claimed invention.  20   3. The thin film peeling apparatus
according to For example, the present invention may be em-        any of
claims 1 or 2, wherein said thin film bodied as a machine for peeling a
protective film    guide member (6Db) is made of a transparant from an
ornamental building material.                material. According to the
present invention, a thin film peeling machine, in which a thin film is
made less  25  4. The thin film peeling apparatus according to likely by a
simple construction to undergo improper  any of the preceeding claims,
wherein said conveyance and a thin film container, into which a   second
thin film conveyance means (6Db) is thin film is discharged, can be
efficiently handled,  disposed above the conveyance passage of is provided.
said base plate (1A) and upstream of the posi- 30     tion in which said
thin film (1D) is initially Claims
peeled. 1. A thin film peeling apparatus in which a portion
Patentanspriche of a thin film (1D) adhered to a base plate (1A) is
initially lifted and subsequently peeled there-  35  1.
Dannfilm-Abschglvorrichtung, in der ein Ab- from, said film peeling
apparatus comprising      schnitt aines an ainer Basisplatte (1A) anhaf-
means (2) for conveying said base plate       tendon dOnnen Films (1D)
zuerst von ihr ange- (1 A) along a base plate conveyance passage
hoben und nachfolgend abgeschalt wird, wobel (A-A);
die DUnnfilm-Abschllvorrichtung aufweist: - a first thin film conveyance
means (6A,  40      emn Mittel (2) zum Transportieren der Ba- 6B) for
conveying said lifted portion of     sisplatte (1A) entlang einer
Basisplattentrans- said thin film (1D), said first thin film    portpassage
(A-A), conveyance means (6A, 6B) being dis-            ein erstes
Dannfilm-Transportmittel (6A, posed so as to peel said thin film (1D) in
BB) zum Transportieren des angehobenen Ab- a vertical direction
substantially perpen-  4s  schnitts des dannen Films (1D), wobei das
dicular to the direction of conveyance of    DOnnfilm-Transportmittel (6A,
6B) so angeord- said base plate (1A),                        net ist, daB
es den dtnnen Film (1 D) in elne - second thin film conveyance means (SD)
vertikalen Richtung abschflt, die im wesentli- for subsequently conveying
said thin film    chen senkrecht zu der Transportrichtung der (1D) to a
container (13) situated above   5o  Basisplatte (1A) ist, the base plate
conveyance passage (A-           ein zweites DUnnflm-Transportmittel (6D)
A),                                          zum nachfolgenden
Tranportieren des dWnnen characterized in that said second con-       Films
(1D) zu einem BehAlter (13), der ober- veyance means (6D) is conveying said
halb der Basisplattentransportpassage (A-A) film (1D) in a horizontal
direction parallel  55  angeordnet ist, to the surface of said base plate
(1 A) and      dadurch gekennzeichnet, daB substantially perpendicular to
the direc-       das zweite DOnnflm-Transportmittel (6D) tion of conveyance
of said base plate        den Film (1D) in eine horizontalen Richtung 13
23                EP 0 339 570 B1                   24 film conveyance
means 6D includes fluid blowing           (1A), i.e. substantially
perpendicular to nozzles 6Dd provided at the top and bottom of a
the direction of the first conveyance 



thin film guide member 6Db or at the front and rear       means (6A, 6B),
wherein said second thereof. The side of the thin film guide member
conveyance means (6D) comprises film 6Db, which is located behind the
nozzles 6Dd, is   5      guide members (6Da, 6Db, 6Dc) for open, so that
air is suctioned into the guide mem-        guiding said film (1D) in the
direction of a ber in a direction U' as a fluid is blown off from the
guide member (6E) defined to discharge nozzles in directions U. For that
reason, the con-        the film into the container within a mini- veyance
of a cover film 1d, which is performed by         mized space, blowing the
fluid from the nozzles 6Dd, is acceler-  10  at least one fluid blowing
nozzle (6Dd) being ated. Since the side of the guide member 6Db is
arranged at one side of the second thin film open, the number of the
components of the mem-       conveyance means (6D) for conveying said ber
is diminished and the constitution of the mem-   film in the passage
defined by said guide ber is simplified and the cover film 1d jammed in
members (6Da, 6Db, 6Dc, 6E). the member can be easily removed therefrom and
16 the maintenance work on the member is facilitated.  2. The thin film
peeling apparatus according to The present invention is not confined to the
claim 1, wherein the fluid blown out of the above-described embodiments,
but may be em-          nozzle (6Dd) is air or water. bodied or practiced
in other various ways without departing from the scope of the claimed
invention.  20  3. The thin film peeling apparatus according to For
example, the present invention may be em-        any of claims 1 or 2,
wherein said thin film bodied as a machine for peeling a protective film
guide member (6Db) is made of a transparant from an ornamental building
material.                 material. According to the present invention, a
thin film peeling machine, in which a thin film is made less  25  4. The
thin film peeling apparatus according to likely by a simple construction to
undergo improper  any of the proceeding claims, wherein said conveyance and
a thin film container, into which a   second thin film conveyance means
(6Db) Is thin film is discharged, can be efficiently handled,  disposed
above the conveyance passage of is provided.
said base plate (1A) and upstream of the posi- 30     tion in which said
thin film (1 D) is initially Claims
peeled. 1. A thin film peeling apparatus in which a portion
Patentansprflche of a thin film (1 D) adhered to a base plate (1A) is
initially lifted and subsequently peeled there-  3s  1.
DOnnfilm-Abschflvorrichtung, in der ein Ab- from, said film peeling
apparatus comprising      schnitt aines an einer Basisplatte (1 A) anhaf-
means (2) for conveying said base plate       tendon dOnnen Films (1D)
zuerst von ihr ange- (1 A) along a base plate conveyance passage
hoben und nachfolgend abgeschalt wird, wobei (A-A);
die DOnnfilm-Abschilvorrichtung aufweist: - a first thin film conveyance
means (6A,  40      ein Mittel (2) zum Transportieren der Ba- 6B) for
conveying said lifted portion of     sisplatte (1A) entlang eaner
Basisplattentrans- said thin film (1 D), said first thin film   portpassage
(A-A), conveyance means (6A, 6B) being dis-             ein orstes
D~nnfilm-Transportmittel (6A, posed so as to peel said thin film (1D) in
BB) zum Transportieren des angehobenen Ab- a vertical direction
substantially perpen-  45  schnitts des dOnnen Films (1 D), wobei das
dicular to the direction of conveyance of    DOnnfilm-Transportmittel (6A,
6B) so angeord- said base plate (1A),                        net ist, dal
es den dOnnen Film (1 D) in eine - second thin film conveyance means (6D)
vertikalen Richtung abschAlt, die im wesentli- for subsequently conveying
said thin film    chen sankrecht zu der Transportrichtung der (1D) to a
container (13) situated above   50  Basisplatte (1A) ist, the base plate
conveyance passage (A-            ein zweites DOnnfilm-Transportmittel (6D)
A),                                          zum nachfolgenden
Tranportieren des dtlnnen characterized in that said second con-
Films (1D) zu einem Behilter (13), der oboer- veyance means (6D) is
conveying said         halb der Basisplattentransportpassage (A-A) film
(1D) in a horizontal direction parallel  55  angeordnet ist, to the surface
of said base plate (1A) and       dadurch gekennzeichnet, daB substantially
perpendicular to the direc-        das zweite DWnnflm-Transportmittel (6D)
tion of conveyance of said base plate        den Film (1D) in eine
horizontalen Richtung 13    25                EP 0 339 570 B1
26 parallel zu der Oberflache der Basisplatto (lA)        transport de
plaque de base (A-A), und im wesentlichen senkrecht zu der Trans-
caractnris6 en ce quo les seconds moyons portrichtung der Basisplatte (1A)
transportiert,   de transport (BD) transportent le film (1D) sui- 



d.h. im wesentlichen senkrecht zu der Rich-       vant une direction
horizontale qui est parallele tung des erstes DUnnfilm-Transportmittels
(6A,   5  a la surface de la plaque de base (IA) et 6BB), worin das zweite
D1nnfilm-Transportmittel    pratiquement perpendiculaire I la direction de
(6D) Filmf~hrungsglieder (6Da, 6Db, 6Dc) zum      transport de cette plaque
de base (lA), c'est- FUhren des Films (1D) in die Richtung elnes
k-dire pratiquement perpendiculaire A la direc- Fahrungsglieds (6E)
aufweist, das dazu be-        tion des premiers moyens de transport (6A,
stimmt ist. don Film in den Behalter innerhalb  1o  6B), les seconds moyens
de transport (6D) elnes minimierten Raumes abzuladen, wobei
comprenant des @I6ments de guidage de film mindestens eine ein Fluid
ausblasende DUse        (6Da, 8Db, 8Dc) servant a guider le film (1D) (6Dd)
an einer Salte des zweiten Dtrnnfilm-       suivant la direction d'un
@6Iment de guidage Transportmittels (SD) angeordnet ist, um den       (BE)
d6fini de fagon a @vacuer le film dans le Film in der durch die
FUhrungsglieder (BDa,  15   r6cipient en occupant un volume minimal, au
6Db, 6Dc, 6E) definierten Passage zu flhren.      moins une buse de
soufflage de fluide (6Dd) @tant dispos~e sur un c8t@ des seconds 2.
DUnnfilm-Abschalvorrichtung nach Anspruch 1,       moyens de transport de
film mince (6D) pour worin das aus der DUse (BDd) ausgeblasene
transporter le film dans le passage d~fini par Fluid Luft odor Wasser ist.
20      les 6l6ments de guidage (6Ba, 6Db, 6Dc, BE). 3
DOnnfilm-Abschalvorrichtung nach einem der     2. Dispositif de pelage de
films minces solon la Ansprlche 1 oder 2, worin das DUnnfilm-FUh-
revendicatlon 1, dans lequel le fluide souffl6 rungsglied (6Db) aus einem
transparenten Ma-      par la buse (6Dd) est de l'air ou de l'eau. terial
besteht.                           25 3 Dispositif de pelage de films
minces solon 4. DUnnfilm-Abschalvorrichtung nach einem der         l'une
quelconque des revendications 1 et 2, vorangegangenen AnsprOche, worin das
zweite        dans loquel l'Nlment de guidage de film min-
DUnnfilm-Transportmittel (6Db) oberhalb der       ce (8Db) est r6alis6 en
une matibre transparen- Transportpassage der Basisplatte (1A) und   3o
te. stromaufwarts der Position angeordnet ist, in der der dUnne Film (1 D)
anffnglich abgesch~lt  4. Dispositif de pelage de films minces selon wird.
I'une quelconque des revendications prdc~den- tes, dans loquel los seconds
moyens de trans- Revendlcatlons                                35      port
de film mince (6Db) sont dispos6s au- dessus du passage de transport de la
plaque 1. Dispositif de pelage de films minces, dans         de base (IA)
et en amont de la position dans loquel une partie d'un film mince (1 D) qui
laquelle le film mince (1 D) est initialement adhbre a une plaque de base
(IA) est soule-        pele. vAe initialement, puis est separ6e de la
plaque   40 par pelage, le dispositif de pelage de films comprenant: - des
moyens (2) servant a transporter la plaque de base (IA) le long d'un passa-
ge de transport de plaque de base (A-A),  4s - des premiers moyens de
transport de film mince (6A, 6B) servant a transporter la partie soulevee
du film mince (1D), ces premiers moyens de transport de film mince (BA, 6B)
etant dispos~s de   so fagon a paler le film mince (1D) dans une direction
verticale pratiquement per- pendiculaire a la direction de transport de la
plaque de base (IA), - des seconds moyens de transport de  56 film mince
(60) servant a transporter en- suite le film mince (11D) jusqu'k un reci-
pient (13) situe au-dessus du passage de 14    


