VACUUM LAMINATION SYSTEM AND VACUUM LAMINATION METHOD

BACKGROUND OF THE INVENTION

Field of the Invention
[0001]

The present invention relates toavacuum lamination system
and a vacuum lamination method, in which after a laminate film
and a laminate base item are laminated, the laminate film is
cut off fromthe laminated itemhaving the laminate filmlaminated
thereon.

Description of Related Art
[0002]

As the technique for laminating a laminate film such as
NCF to a laminate base item such as semiconductor wafer and then
cutting the excessive portion of the laminate film off the wafer
having the laminate film laminated thereon, it has been known
that the techniques described in Japanese Patent Application
Laid-Open (JP-A) No. 2009-32853 (0017 to 0019, FIG. 1), JP-A
No. 2002-134438A (0045 to 0049, FIGs. 11 and 13) and so on.
According to JP-A No. 2009-32853 (0017 to 0019, FIG. 1), the
adhesive sheet is directly cut in accordance with the shape of
wafer by the cutting blade at the position where the adhesive
sheet is pressed and adhered to thewafer. In JP-ANo. 2009-32853
(0017 to 0019, FIG. 1), however, the position where the adhesive

sheet is pressed to a wafer and the position where the adhesive
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sheet is cut are the same, and a cutting unit is disposed at
the outer peripheral side of the pressing unit. Therefore,
limitations are imposed on the pressing of the adhesive sheet
to a wafer or constraints are applied to the cutting of the
excessive portion of the adhesive sheet from the wafer having
the adhesive sheet adhered thereto. Specifically, as described
in FIG. 1 of JP-A No. 2009-32853 (0017 to 0019, FIG. 1), the
portion to be cut by the cutting unit is positioned in the outside
of the area to be pressed and adhered by the first rubber-like
pressingunit. Therefore, in JP-ANo. 2009-32853 (0017 to 0019,
FIG. 1), while air between the adhesive sheet and the wafer is
expelled, at the portion closer to the outside of the wafer,
by the rotatably moving press roller, the adhesive sheet and
the wafer are affixed. In the method for affixing an adhesive
sheet to a wafer in two stages as described above, however, it
cannot be expected that the adhesive sheet is affixed uniformly
to the entire surface of the wafer. Further, in JP-A No.
2009-32853 (0017 to 0019, FIG. 1), there is no description that
pressing by an elastic rubber sheet is performed in a vacuum
state, and it is not expected that use of a press roller leads
to a good affixation with air being completely expelled.
[0003]

In JP-A No. 2002-134438 (0045 to 0049, FIGs. 11 and 13),
a die bond tape is affixed to a wafer using an application roll

on a wafer mounting table, and after the application roll is
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moved, the tape is, in the same position, cut by the cutting
blade in accordance with the shape of the wafer. In JP-A No.
2002-134438 (0045 to 0049, FIGs. 11 and 13), however, affixation
of wafer is performed by the application roll, and there have
been problems described below. There has been aproblem inwhich
since the application roll can compress only a limited area at
a time, a high-pressure compression is partially applied to a
wafer. In addition, there has been a problem in which when
pressure is applied to a round-shape wafer from one side toward
the other side by the application roll, the compression force
applied by the application roll differs among at the starting
portion, the ending portion and the middle portion because the
length of compressed wafer is differed. Furthermore, the
application roll moves from one side toward the other side of
the wafer surface, and in the case where a wafer has projections
such as bumps, a lateral force is applied to the wafer and the
projections fall down.

[0004]

In recent years, there have been cases in which laminations
under stricter conditions than the conventional lamination
conditions are required, such as lamination of film to wafers
having fine projections such as bumps, lamination of film to
wafers which are much thinner than conventional wafers or
lamination to conventional wafers requiring a higher precision

anduniformqualitywithout void. But in some of the above cases,
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the conventional laminating devices cannot fully satisfy the
conditions. Therefore, use of a batch type vacuum laminating
device as described in JP-A No. 2008-272899 (Claim 1, FIG. 1)
for lamination of wafer has been considered. In the case of
JP-A No. 2008-272899 (Claim 1, FIG. 1), a continuous belt-shaped
material to be laminated and a laminate material are laminated
by the vacuum laminating device while being sandwiched between
the upper and lower carrier films, and then the upper and lower
carrier films are delaminated. Thereafter, the belt-shaped
laminated item is cut in a predetermined length.

[0005]

It is difficult, however, to use the vacuum laminating
device and the cutting device of JP-A No. 2008-272899 (Claim
1, FIG. 1) for lamination of wafer and cutting of f£film, because
of the reasons described below. In the case of lamination of
wafer, round-shape wafers are conveyed one by one. Therefore,
the process described in JP-A No. 2008-272899 (Claim 1, FIG.
1), by which only the belt-shaped laminated item is taken out
and cut after the carrier film is delaminated, cannot be used.
In addition, it may be possible to move wafers having film
laminated by the vacuum laminating device of JP-ANo. 2008-272899
(Claim 1, FIG. 1) to the cutting device disposed at a different
position by another conveying device different from a carrier
film, Dbut disposition of another conveying device 1is

disadvantageous in terms of cost and space.
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[0006]

Furthermore, the laminatebaseitems in the above-described
configuration are not limited to wafer but include other
non-continuous, single-body laminate base items (suchascircuit
board). The similar problems occur in cutting of the excessive
portion of the laminate film from the laminated circuit board
after lamination by the batch type vacuum laminating device is
completed.

Related Art Documents

[0007]
Patent Document 1: JP-A 2009-32853
Patent Document 2: JP-A 2002-134438
Patent Document 3: JP-A 2008-272899
SUMMARY OF THE INVENTION
[0008]

As described above, in the conventional laminating devices
for wafer, there has been a problem in which wafer cannot be
laminated with a high precision. In the case where laminate
base items such as wafers that are conveyed are laminated using
the batch type vacuum laminating device, the structure and
arrangement of the device for cutting the laminated items after
lamination and the technology for the device for conveying the

laminated items to the cutting device have not been established.

[0009]



Therefore, an object of the present invention is to provide
a vacuum lamination system and a vacuum lamination method, by
which when a laminate film and a laminate base item are laminated
and then the excessive portion of the laminate film is cut from
the laminated item having the laminate film laminated thereon,
a high precision lamination is enabled and the cutting process
including a conveying device for cutting the excessive portion
of the laminate film is simplified. The second object of the
present invention is to provide a vacuum lamination system and
a vacuum lamination method by which in the case where a laminate
base item is a round-shape wafer, when a laminate film and a
wafer are laminated and then the excessive portionof the laminate
film is cut from the wafer having the laminate film laminated
thereon, a high precision lamination to the wafer is enabled
and the cutting process including a conveying device for cutting
the excessive portion of the laminate film is simplified.
[0010]

The vacuum lamination system in accordance with a first
aspect of the present invention is a vacuum lamination system
inwhicha laminate filmand laminate base items that are conveyed
on a lower carrier film are laminated by a batch type vacuum
laminating device and the laminate filmis cut from the laminated
item having the laminate film laminated thereon, and in a state
in which the laminated item having the laminate film laminated

thereon is mounted on the lower carrier film, the excessive



portion of the laminate film is cut off from the laminated item
having the laminate film laminated thereon.
[0011]

In the vacuum lamination system in accordance with a second
aspect of the present invention, the laminate base item, in the
first aspect, is a round-shape wafer, the laminate film is a
continuous laminate filmor a laminate film cut into a rectangle,
and the laminate film is cut in accordance with the shape of
the laminated wafer having the laminate film laminated thereon.
[0012]

In the vacuum lamination system in accordance with a third
aspect of the present invention, the cut-off excessive portion
of the laminate film according to the first or second aspect
is wound up together with the lower carrier film.

[0013]

The vacuum lamination method in accordance with a fourth
aspect of the present invention includes the steps of: laminating
a laminate film and laminate base items that are conveyed on
a lower carrier film by a batch type vacuum laminating device;
and cutting the laminate film from the laminate base item having
the laminate film laminated thereon. In a state in which the
laminated item having the laminate film laminated thereon is
mounted on the lower carrier film, the excessive portion of the
laminate film is cut off from the laminated item having the

laminate film laminated thereon.



[0014]

In the vacuum lamination method in accordance with a fifth
aspect of the present invention, the laminate base item, in the
fourth aspect, is a round-shape wafer, the laminate film is a
continuous laminate filmor a laminate film cut into a rectangle,
and the laminate film is cut in accordance with the shape of
the wafer having the laminate film laminated thereon.

[0015]

In the vacuum lamination method in accordance with a sixth
aspect of the present invention, the cut off excessive portion
of the laminate film in the fourth or fifth aspect is wound up
together with the lower carrier film.

Effects of the Invention
[0016]

In the vacuum lamination system and the vacuum lamination
method of the present invention, whena laminate filmand laminate
base items that are conveyed on a lower carrier filmare laminated
by a batch type vacuum laminating device and then, the laminate
film is cut from the laminated item having the laminate film
laminated thereon, the excessive portion of the laminate film
is cut fromthe laminated item having the laminate film laminated
thereoninastate inwhich the laminated itemhaving the laminate
film laminated thereon is mounted on the lower carrier film,
allowing simplification of the cutting process including a

conveying device.



BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

FIG. 1 is a side view of the vacuum lamination system
according to the embodiment of the present invention;

FIG. 2 is a front view of the vacuum lamination system
according to the embodiment of the present invention; and

FIG. 3 is an enlarged cross-sectional view of the cutting
portion of the vacuum lamination system according to the
embodiment of the present invention.

DETATILED DESCRIPTION OF PREFERRED EMBODIMENT

[0018]

The vacuum lamination system 11l of this embodiment includes,
as shown in FIGs. 1 and 2, a batch type (which is not a continuous
forming method but a forming method where forming and stop of
formation/conveyance are alternately repeated) vacuum
laminating device 12, a cutting device 13 and a conveying device
14 which conveys an NCF as a laminate film and a wafer W as a
laminate base item that are superposed into the vacuum laminating
device 12 and conveys the wafer Wl having an NCF laminated thereon
(hereinafter, simply abbreviated as an NCF laminated wafer W1l)
to the cutting device 13. The types of wafer W1l are broadly
classified into two; wafer made of silicon and wafer made of
glass (sapphire glass). A wafer made of silicon is used for

LSI, D-RAM and so on. A wafer made of glass is used for light
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emitting elements of LLED and so on. To a wafer made of glass,
film such as the above-mentioned NCF or BG tape is affixed. The
conveying device 14 includes upper and lower carrier films C1,
C2, unwinding rolls 15a, 15b that are feed devices of carrier
films, wind-up rolls 16a, 16b and a zipped film conveying device
17. As shown on the right portion of FIG. 1, the mounting stage
S1 is formed, where the lower carrier film Cl is unwound from
the unwinding roll 15a and the film is conveyed in the horizontal
position by a predetermined length via the roller 18a. Then,
a wafer W and a cut-to-size NCF superposed on the upper surface
of the wafer are conveyed from the conveying/superposing device
19 in the preceding process to the mounting stage S1 shown in
FIG. 2 with the details omitted. At the position on the side
toward the vacuum laminating device 12 from the mounting stage
S1, the upper carrier film C2 from the upper unwinding roll 15b
is superposed on the wafer W and NCF via the roller 18b. Then,
the wafer W and NCR in the state of being sandwiched between
the carrier films C1, C2 are conveyed into the batch type vacuum
laminating device 12. It is preferable that the upper and lower
unwinding rolls 15a, 15b are controlled by a torque motor or
a servomotor having a brake function and the carrier films C1,
C2 are conveyed with tension applied thereto.
[0019]

The batch type vacuum laminating device 12 is provided

with a fixedupper plate 20 anda lower plate 21 that is in parallel
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with the upper plate 20 and can be raised and lowered. When
the lower plate 21 is raised, a chamber 22 is formed between
the upper plate 20 and the lower plate 21. The chamber 22 is
sealed and enclosed by a sealing member 23 disposed on at least
one of the lower plate 21 and the upper plate 20 and is vacuumed
using a vacuum pump, not shown, that is connected to the chamber
22. On the upper surface of the lower plate 21, a rubber membrane
body 24 (diaphragm), which is bloated by compressed air supplied
frombelow by a compressor, is disposedwith its periphery fixed.
Also, on the lower surface of the other upper plate 20, a rubber
membrane body 25 is affixed. The upper plate 20 and the lower
plate 21 can be heated by heaters, not shown, respectively. When
the chamber 22 of the vacuum laminating device 12 is opened,
the carrier films Cl, C2 can be moved from the inlet 26a side
toward the outlet 26b side between the upper plate 20 and the
lower plate 21.

[0020]

The vacuum laminating device 12 is not limited to the above
configuration but may be disposed with a rubber film (diaphragm)
which is bloated by compressed air supplied in the upper plate
20 side, and the rubber film may be bloated by normal pressure,
not using compressed air, in the chamber 22 being in a vacuum
state. The vacuum laminating device 12 may be configured to
press wafers by a plate-shape elastic member made of rubber,

porous resin or buffer material, without using a bloated rubber

11



film, in a chamber being in a vacuum state. Alternatively, a
thin metal plate affixed on the compression surface may be used.
Inanycase, inthebatchtype vacuumlaminatingdevice, anuniform
compression can be applied over the entire surface of wafer W
by compressing a laminate base item such as wafer W and a laminate
film such as NCF by an elastic member over a certain period of
time.
[0021]

In the subsequent process of the vacuum laminating device
12, a zipped film conveying device 17 is disposed, which holds
both sides of the carrier films Cl, C2, which have the laminated
NCF laminate wafer W1l (hereinafter, simply abbreviated as NCF
laminatedwaferWl) sandwiched therebetween, fromabove andbelow
and conveyed to the subsequent process. The horizontal moving
amount of the zipped film conveying device 17 agrees with the
distance from the mounting stage S1 to the forming position in
the chamber 22 of the vacuum laminating device 12. 1Inthe present
invention, the zipped film conveying device 17 is not necessarily
required, and the carrier films Cl, C2 may be wound up only by
the wind-up rolls 16, 16b driven by motor or servomotor, not
shown. Alternatively, a servomotor may be used to drive nip
rolls besides wind-up rolls 16, 16b to control the winding amount
of the carrier films Cl1l, C2.
[0022]

At the position on the side toward the subsequent process
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from the zipped film conveying device 17, the upper carrier film
C2 is delaminated from the NCF laminated wafer W1l by the upper
roller 27b and the upper carrier filmC2 is wound up by the wind-up
roll 16b. On the other hand, the lower carrier film Cl on which
the NCF laminated wafer Wl is mounted is horizontally conveyed,
with tension being applied, by a predetermined length, to the
cutting stage S2. The cutting stage S2 is provided with the
cutting device 13.

[0023]

The cutting device 13 includes a cutting mechanism 28
disposed in the position higher than the lower carrier film C1
and a film tension mechanism 29 disposed in the position lower
than the lower carrier film Cl. On both sides of the conveying
direction of the lower carrier film Cl, a plurality of support
columns 30 are disposed in the vertical direction. On the top
of the support columns 30, two beam members 31 are horizontally
disposed along the direction B orthogonal to the conveying
direction A of the lower carrier film Cl. As shown in FIG. 2,
the beammembers 31 extend lengthwise fromabove the lower carrier
film C1l toward above the convey-out stage S3 of NCF laminated
waferW2 after the excessiveportionof NCFiscut off (hereinafter,
simply abbreviated as NCF laminated wafer W2). On the upper
surface of the beam members 31, the rails 32 for linear guide
are disposed. On the rails 32, a carriage 34 having a housing

35 for linear guide onboth sides of the lower surface is disposed.
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The housing 35 is configured so that the carriage 34 is moved
by being guided by the rails 32.
[0024]

On the top of two support columns 30, 30 at one side of
the lower carrier £filmCl, a beammember 36 is disposed inparallel
with the conveying direction A of the lower carrier film C1l.
On the bracket projecting from the beam member 36 laterally,
a servomotor 37 for moving the carriage 34 1is provided.
Alternatively, by a bearing disposed on the upper surface of
the beam member 36, the ball screw 38 is supported pivotally
and one end of the ball screw 38 and the drive shaft of the
servomotor 37 are connected by coupling. The other end of the
ball screw 38 is supportedpivotallyby the beammember 39 disposed
over the convey-out stage S3 of NCF laminated wafer W2. A ball
screw nut 40 is movably installed to the ball screw 38, and the
ball screw nut 40 is fixed to the carriage 34. Therefore, when
the drive shaft of the servomotor 37 is rotated, the ball screw
38 is rotated in the same position, and the ball screw nut 40
and the carriage 34 moves linearly along the axial direction
of the ball screw 38.

[0025]

On the upper surface of the carriage 34, two rails 41 for
linearguidearedisposedinparallelwiththeconveyingdirection
A of the lower carrier £film Cl, and the portion between the rails

41 of the carriage 34 is open by a certain area. On the rails

14



41, the upper moving member 42 having the housings 43 for linear
guideonbothsidesof thelower surfaceisdisposed. Thehousings
43 are configured to be guided by the rails 41 and move the upper
moving member 42. On the bracket projecting from the carriage
34 toward the lateral side, a servomotor 44 for moving the upper
moving member 42 is disposed. Alternatively, by a bearing
disposed on both sides of the upper surface of the carriage 34,
the ball screw 45 is supported pivotally and one end of the ball
screw 45 and the drive shaft of the servomotor 44 are connected
by coupling. A ball screw nut 46 is movably installed to the
ball screw 45, and the ball screw nut 46 is fixed to the upper
moving member 42. Therefore, when the drive shaft of the
servomotor 44 is rotated, the ball screw 45 is rotated, and the
ball screw nut 46 and the upper moving member 42 moves linearly
along the axial direction (conveying direction A) of the ball
screw 45.
[0026]

Therefore, with the operation of the two servomotors 37,
44, the ball screws 38, 45 of the ball screw mechanism and the
ball screw nuts 40, 46, the upper moving member 42 can move in
the XY direction (in the horizontal direction) at the position
above the cutting stage S2 of the lower carrier £filmCl. Acutting
blade 33 of the cutting mechanism 28 or the like is mounted
downwardly from the upper moving member 42. Specifically, on

the upper surface of the upper moving member 42, an electric
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cylinder 47 is fixed with the rod 47a pointing downward. The
electric cylinder 47 operates with the rod 47a being closed-1loop
controlledbyaservomotor or the like and enablesahighprecision
raising and lowering control in micron units. On the lower
surface of the upper moving member 42, two guide members 48 are
disposedinparallelwiththerod47a. Themember 49 horizontally
fixed to the tip end side of the rod 47a has guide holes, and
the guide members 48 are inserted through the guide holes of
the member 49 so that the member 49 can be raised and lowered
along the guide members 48. The rod 47a and the guide members
48 project downwardly from the space that is open between the
rails 41 of the carriage 34.

[0027]

Under the member 49, another rod 52 is fixed pointing
downward, and the round-shape cutting blade 33 or the like is
fixed to the rod 52 with the cutting blade pointing downward.
The cutting blade 33 cuts off the excessive portion NCFa of NCF
from the NCF laminated wafer Wl. The cutting blade 33 1is
replaceable according to the diameter of a wafer Wto be laminated
or wear of the cuttingblade. The cuttingblade 33 of the cutting
mechanism 28 is not limited to the blade having the structure
shown in the drawing, but it may be configured so that the cutting
blade which is disposed at a certain distance from a rotation
shaft core and has a blade formed on the lateral side moves on

a round-shape arc along the outer periphery of NCF laminated
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wafer Wl. The upper cutting blade 33 may not lower to cut the
laminate f£ilm, but the mounting plate 50 may be raised to raise
the NCF laminated wafer W1l to cut the excessive portion NCFa
of the laminate film such as NCF from the NCF laminated wafer
W1l by the cutting blade 33. Furthermore, the laminate film such
as NCF may be fusion cut by a heated blade or may be cut with
the use of a cutting mechanism such as laser.
[0028]

Inside of the round-shape cutting blade 33, a plurality
of (four pieces in this embodiment) of sucking devices 51
consisting of rubber pads are disposed downward. Inside of the
rubber pad is sucked by a negative pressure unit not shown. The
sucking devices 51 are stretched by springs not shown. In the
initial state, the sucking devices project to a lower position
than the cutting blade 33. When the cutting mechanism 28 is
further lowered after the sucking devices come into abutting
contact with the NCF laminated wafer Wl, the sucking devices
become retracted to a higher position than the cutting blade
33.

[0029]

To the member 49 of the cutting mechanism 28, a CCD camera
53, which is a detection mechanism for NCF laminated wafer W1,
is attached. The CCD camera 53 can detect the position in the
cutting stage S2 where the NCF laminated wafer W1l conveyed by

the lower carrier film Cl has stopped. Instead of CCD camera,
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an optical, electronic or mechanical detection mechanism may
be used. Under the lower carrier film Cl between the support
columns 30 of the cutting device 13, the film tension mechanism
29, whichimparts tensiontothe lower carrier filmCl, isprovided.
The film tension mechanism 29 is provided with a round-shape
mounting plate 50 which has an area larger, by a certain degree
or above, than the area of the NCF laminated wafer W1l conveyed
after lamination. In this embodiment, the mounting plate 50

ismadeofametallicflatplatehavingahighdegree of smoothness.

It may be formed with another member such as glass plate affixed
to the surface or another member removably affixed. Furthermore,
it may have a center portion bloated or groove formed at the

position corresponding to the position of the cutting blade.

[0030]

The mounting plate 50 can be raised higher than the fixed
position of the lower carrier film Cl by raising the rod 55a
of the air cylinder 55 which is disposed to the board 54 mounted
at a position lower than the lower carrier film Cl between the
support columns 30. In this embodiment, the mounting plate 50
cannot move in the horizontal direction, but it may be configured
so that themounting plate 50 canmove in the horizontal direction
according to the position of NCF laminated wafer Wl as is the
case of the cutting blade 33 of the cutting mechanism 28.
[0031]

The servomotors 37, 44, the electric cylinder 47, the
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negative pressure unit of the sucking devices 51, the CCD camera
53 and the drive mechanism of the air cylinder 55 of the film
tension mechanism 29 in the cutting device 13, as well as the
batch type vacuum laminating device 12 and the conveying device
14 including the preceding process and the subsequent process,
are connected to a control device not shown and sequentially
controlled by the control device.

[0032]

Next, the vacuum laminationmethod by the vacuum lamination
system of the present invention will be described. There is
no limitation on the laminate base item used in the present
invention, but in this embodiment, lamination of wafer W made
of silicon will be described. The diameters of wafers W are
4, 8, 12, 16 inches and so on, and most of wafers are round-shape.
The thicknesses of wafers W are about from 0.025 mm to 0.8 mm.
In view of the relationship with the cutting device 13, however,
it is preferable that wafers having the same shape are
continuously formed. 1In the present invention, since the batch
type vacuum laminating device 12 is used, wafers W having bumps
of 0.01 mm to 0.04 mm in height formed can be laminated in good
quality. Wafers W having such bumps formed are difficult to
be laminated in good quality by a roll laminator because a roll
laminator may apply an excessively strong compression force,
bumps may fall down due to a lateral force applied to them or

voids may be formed between the bumps and the wafer. But the
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batch type vacuum laminating device 12, especially, the vacuum
laminating device 12 (laminator) which applies compression by
the compressed rubber membrane body 24 (diaphragm) can provide
lamination in good quality.

[0033]

First, an NCF that was cut by the cutter in the
conveying/superposing device 19 in the preceding process not
shown is superposed on the wafer W. One side of the cut NCF
is larger than the diameter of the wafer W, and the entire surface
of the wafer W is covered by the NCF. The NCF in the state of
preservation has protection films such as PET (polyethylene
terephthalate) laminated on both sides of the adhesive layer.
The protection film on one side is delaminated, and the NCF is
superposedonthewaferWwith the adhesive layer beinginabutting
contact with the wafer W. At this time, either the case where
the wafer W and a part of the adhesive layer are temporarily
adhered or the case where they are not temporarily adhered is
assumed.

[0034]

In the present invention, a laminate film, which is
laminated on a laminate base item, may be a film other than NCF,
and a laminate material such as ABF film and a photosensitive
film may not necessarily be excluded. For the type of resin,
thermosetting film, plastic resin film or a mixture of

thermosetting resin and thermoplastic resin may be used. In
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the present invention, there is no limitation on the thickness
of a laminate film, and a material called sheet is also included
in the laminate film. Furthermore, in this embodiment, the
laminate film is cut into a rectangle having a predetermined
length and superposed on an individual laminate base item for
laminate molding, but a continuous belt-shaped film may be used.
In that case, the laminate film is unwound from the unwinding
roll and is laminated on a laminate base item by the vacuum
laminating device 12, the peripheral portion other than the
portion superposed on the laminate base item is cut by the cutting
device 13, and the cut laminate film (which is belt-shaped and
has holes punched) is wound by the wind-up roll. In the cutting
device 13, in the case where the cut laminate film is divided,
the cut laminate film may be wound up together with the lower
carrier film Cl. Moreover, the laminate film, either in the
case where it is cut or the case where it is in a continuous
belt-shaped form, may be mounted on the lower surface with a
laminate base itembeingmountedon the film for laminate forming.
Furthermore, the laminate film may be superposed on the top and
the bottom of a laminate base item and be affixed on both sides
of the laminate base item so as to sandwich the item. 1In that
case, two laminate films are cut at the same time by the cutting
device.

[0035]

By the conveying/superposing device 19 in the preceding
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process, the set of a wafer Wand an NCF is placed on the mounting
stage S1 on the lower carrier film Cl. Next, with the chamber
22 of the batch type vacuum laminating device 22 being open,
the brakes for the unwinding rolls 15a, 15b of the upper and
lower carrier filmsCl, C2 arereleased, themotors for thewind-up
rolls 16a, 16b are driven, the side ends of the upper and lower
carrier films Cl, C2 are pulled toward the subsequent process
by the zipped film conveying device 17 in the case where the
zipped film conveying device 17 is mounted. Thus, the set of
wafer W and NCF on the lower carrier film Cl is moved to the
vacuum laminating device 12. On the set of wafer W and NCF,
the lowercarrier £filmC2 is superposed fromtheroller 18b located
halfway, and the set of wafer W and NCF is conveyed into the
lamination position in the chamber 22 of the batch type vacuum
laminating device 12 while being sandwiched between the upper
and lower carrier films Cl1l, C2.
[0036]

Next, the lower plate 21 of the vacuum laminating device
12 is raised, the chamber 22 is sealed, and then the inside of
the chamber 22 is vacuumed. At that time, since the upper plate
20 and the lower plate 21 are heated, melting of the adhesive
layer of NCF progresses even if the upper and lower plates are
not directly in abutting contact with the wafer W and NCF. When
the degree of vacuum reaches a predetermined value, compressed

air is supplied to under the rubber membrane body 24 (diaphragm)

22



on the lower plate side to bloat the rubber membrane body 24,
and the wafer Wand the NCF are pressed toward the rubber membrane
body 25 on the upper plate side. The preferable compression
force to be applied at this time is 0.1 MPa to 1.5 MPa as an
example, but it is not limited to this. The preferable hardness
of rubber for the rubber membrane body 24 (diaphragm) of the
vacuum laminatingdevice 12 is, as anexample, the Type Adurometer
hardness (Shore A hardness) of 10 to 40 degrees by the measurement
according to (JIS K-6253), but it is not limited to this. The
preferable hardness of the rubber membrane body 25 on the upper
plate 20 side to be pressed is 40 to 70 degrees, as one example,
but it is not limited to this, and the hardness of the rubber
membrane body 25 on the upper plate 20 is higher.

[0037]

Since the wafer W and NCF are compressed via the upper
and lower carrier films Cl, C2, the NCF adhesive layer will not
adhere to the rubber membrane bodies 24, 25 of the wvacuum
laminating device 12 even when the NCF adhesive layer is molten.
In the case where the laminate filmis a film that does not adhere
to the device side or in the case where the vacuum laminating
device 12 has a mechanism for preventing or removing adhesion
of molten resin, the upper carrier film C2 is not necessarily
required and only the lower carrier £film Cl for conveying wafers
W or the like is required. 1In the case where the upper carrier

film C2 is not used, mainly, NCF or BG tape is unwound from the
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unwinding roll onto the upper surface of the wafer W, the portion
that has not been adhered to the wafer after the lamination is
cut and wound up by the wind-up roll.

[0038]

After apredetermined compressiontime lapses, compression
by the rubber membrane body 24 is ended and vacuum break in the
chamber 22 is performed. Then, the lower plate 21 is lowered
and the chamber 22 is opened. The laminated item, such as wafer,
having the laminate film such as NCF laminated thereon (NCF
laminated wafer W1l) is conveyed to the next process. It goes
without saying that at the time when the NCF laminated wafer
Wl is conveyed, the wafer W and NCF which are laminated next
are conveyed from the mounting stage S1 into the chamber 22 of
the vacuum laminating device 12 as described above. In this
embodiment, the zipped film conveying device 17 is disposed to
perform an accurate conveyance. Therefore, the NCF laminated
wafer Wl is stopped at the initial position where it is conveyed
while being sandwiched between the upper and lower carrier films
Cl, C2. The zipped film conveying device 17 may not be disposed,
but the upper carrier film C2 may be delaminated by the roll
27b before the position to which it is first conveyed and the
excessive portion NCFa of NCF may be cut from the NCF laminated
wafer Wl at the position to which it is first conveyed.
[0039]

In this embodiment, the upper carrier film C2 is removed
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from the NCF laminated wafer W1l at a position between the first
positionwhere it is conveyed out and stopped after the lamination
is completed and the second position where it is conveyed and
stopped (cutting stage S2). Next, in the cutting stage S2, the
NCF laminated wafer Wl is stopped. Each time the NCF laminated
wafer Wl is conveyed, the position in the cutting stage S2 where
it stops slightly varies due to an error in the feed rate of
the lower carrier film Cl or a slight difference in the stretch
rate of the lower carrier film Cl. 1In the cutting stage S2,
when the NCF laminated wafer W1l is stopped, first, the upper
surface of the mounting plate 50 of the film tension mechanism
29 in the cutting device 13 is raised to a position higher than
the lower carrier film Cl and stops. As a result, a certain
degree or more of tension is applied to the lower carrier film

Cl, and at the same time, the position of the NCF laminated wafer

Wl is fixed.

[0040]

When the position of the NCF laminated wafer W1l is fixed,
the CCD camera 53 of the upper cutting mechanism 28 detects the
positional information of the NCF laminated wafer W1, the
servomotors 37, 44 are individually driven corresponding to the
positional information of the NCF laminated wafer Wl, and the
upper moving member 42 of the cutting mechanism 28 is moved.
Since the upper moving member 42 and the cutting blade 33 and

the like are freely movable in the XY direction on the horizontal

25



plane as described above, a round-shape cutting blade 33 having
a diameter slightly larger than the outside diameter of the wafer
portion of the NCF laminated wafer Wl can be moved to the position
in which the blade becomes concentric with the outer periphery
of the wafer portion. Alternatively, in the device having a
higher precision of the CCD camera or the conveying device, the
inside diameter of the cutting blade 33 and the outer diameter
of the wafer portion may be made much closer so that the portion
of NCF that lies off to the outer periphery of the wafer portion
in the NCF laminated wafer W2 after being cut is eliminated or
reduced.

[0041]

After the positions of the upper moving member 42 and the
cutting blade 33 are determined, the rod 47a of the electric
cylinder 47 is extended to be brought the sucking devices 51
into abutting contact with the upper surface of the NCF portion
of the NCF laminated wafer W1, which is sucked by the negative
pressureunit. When theelectriccylinder 47 is extended further,
the springs of the sucking devices 51 are retracted and the
round-shape cutting blade 33 comes into abutting contact with
the NCF portion of the NCF laminated wafer Wl. At this time,
the cutting blade 33 is located on the outer peripheral side
of thewaferW. AsshowninFIG. 3, thepositionof the round-shape
cutting blade 33 is controlled by closed-loop control so as to

stop at a position where the NCF portion is completely cut, but
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a portion or all of the lower carrier film Cl is prevented from
being cut. Thus, the entire lower carrier film Cl is left in
a belt-shaped state and no round-shape cut-off piece is produced.
The NCF portion that was originally a rectangle is punched off
along the shape of the wafer and the excessive portion NCFa of
NCF is remained on the lower carrier film Cl.

[0042]

In this embodiment, along the outer periphery of the wafer
portion of the NCF laminated wafer Wl, the NCF portion is cut.
But the NCF portion may be cut on a portion inside of the outer
periphery of the wafer portion of the NCF laminated wafer Wl.
In this case, the NCF portion is removed from the NCF wafer W2
and the wafer portion is partially exposed. In this embodiment,
the lower carrier film Cl is not cut by control of the electric
cylinder47. Inthevicinityofthecuttingblade 33, aprojection
whose thickness is the same as or smaller than that of the lower
carrier film Cl and which is slightly projected from the cutting
blade 33 may be provided, and when the projection comes in contact
with the mounting plate 50, the cutting blade 33 may be configured
to stop at the position where the lower carrier film C1 is not
at least completely cut off. Alternatively in the vicinity of
the cutting blade 33, a touch surface whose thickness is the
same as that of the NCF and which is retreatedly disposed from
the cutting blade 33 may be provided, and when the touch surface

comes in contact with the surface of the NCF, the cutting blade
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33 may be configured to stop at the position where the lower
carrier £film Cl is not at least completely cut off. When cutting
the excessive portion NCFa of NCF by the cutting device 13, in
parallel, the vacuum laminating device 12 carries out the
following lamination of the wafer W and the NCF.
[0043]

Then, the electric cylinder 47 of the cutting mechanism
28 israised, the cuttingblade 33 is raised, and the NCF laminated
wafer W2 having the round-shape NCF portion affixed thereto is
sucked by the sucking devices 51 and raised. Thereafter, the
servomotor 37 is operated to move the carriage 34 to the position
over the convey-out stage S3 of the NCF laminated wafer W2 which
is the next subsequent process, the electric cylinder 47 is
operated again to lower the sucking devices 51 and stop the
negative pressure suction of the sucking devices 51 and the NCF
laminated wafer W2 is mounted on the conveying device in the
subsequent process. The excessive portion NCFa of NCF is wound
up together with the lower carrier film C1l by the wind-up roll
16a when it is fed by the lower carrier film C1l in the next and
subsequent operations while being affixed to the lower carrier
film Cl. Therefore, a cut film removing device does not need
to be disposed, separately. In the present invention, the
excessive portion of the laminate film can be cut on the lower
carrier film Cl. Therefore, compared to the case where the

cutting device 13 is separately disposed at a position different
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from the lower carrier film Cl, the cutting process can be
simplified by omission of at least one robot for conveyance,
making the installation layout more compact, and so on. In
particular, since these devices are mounted in a clean room,
making the layout of the cuttingprocess compact has asignificant
effect.

[0044]

The vacuum lamination system and the vacuum lamination
method of the present invention are used in the subsequent
processes after the device for affixing the laminate film to
wafer, circuit boardandsurfacehaving fine convexes andconcaves,

and there is no limitation on the type of laminate base item.
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What i1s claimed is:

1. A vacuum lamination system, comprising

a batch type vacuum laminating device configured to laminate a
laminate film and a laminate base item that is conveyed on a lower
carrier film;

a cutting device configured to cut the laminate film from the
laminated item having the laminate film laminated thereon, wherein

the cutting device is configured to cut, in a state in which
the laminated item having the laminate film laminated thereon is
mounted on the lower carrier film, an excessive portion of the
laminate film from the laminated item having the laminate film

laminated thereon.

2. The vacuum lamination system according to claim 1, wherein the
laminate base item is a round-shape wafer and the laminate film is a
continuous laminate film or a laminate film cut into a rectangle,
and wherein the cutting device is further configured to cut the

laminate film in accordance with a shape of the laminated wafer.

3. The vacuum lamination system according to c¢laim 1 or 2,
wherein the cut-off excessive portion of the laminate film is

arranged to be wound up together with the lower carrier film.

4, A vacuum lamination method comprising the steps of: laminating
a laminate film and laminate base items that are conveyed on a lower
carrier film by a batch type vacuum laminating device; and cutting
the laminate film from the laminated item having the laminate film
laminated thereon, wherein

in a state in which the laminated item having the laminate

film laminated thereon is mounted on the lower carrier film,
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anexcessiveportionof thelaminatefilmis cut fromthe laminated
item having the laminate film laminated thereon.

5. The vacuum lamination method according to claim 4 wherein,
the laminate base item is a round-shape wafer and the laminate
film is a continuous laminate film or a laminate film cut into
a rectangle, and wherein the laminate film is cut in accordance
with a shape of the wafer having the laminate film laminated
thereon.

G. The vacuum lamination method according to claim 4 or 5,
wherein the cut-off excessive portion of the laminate film is

wound up together with the lower carrier film.
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