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SPECI FI CATI N TI TLE OF THE | NVE IO\I Sheet 'Bofadu@_y;t hod BACKGROUND OBCFHE> o

| N\VENTI ON Fiel d of the Inventio present invention relates to a
sheet - bondi ng nmet hod and nore p rt¢& Iﬁ?%ﬂx?qwadﬁnEet bondi ng nethod for

bondi ng -a dicing sheet to a workpiece ma C Qa breakabl e mater SHED
cerami c to be used to conpose a plezoeﬁect & enment , wi t hout jgﬂﬁr _
bubbl es therebet ween. Descri pti of the Prlor Art Flg. 5 is a}process

S BEEN -

e

illustrative view showi ng an
SPECIFICATION
TITLE OF THE INVENTION
Sheet-Bonding Method
BACKGROUND OF THE INVENTION

Field.of the Invention

The present invention reiates to a Sheetebonding method
and more particuiarly to a sheet-bonding method for bonding
a dicing sheet td'a workpiece made of a breakable material
such as ceramic to be used to compose a piezoelectric
element, without generating bubbles therebetween.
Description of the Prior Art

Fig. 5 is a process illustrative view showing an
example of a conventional sheet-bonding methéd which forms
the background of the present invention. A workpiece 1 is a
thin plate made of ceramic or the like. As a pre-process in
dicing the wofkpiece 1 to a predetermined configuration, a
dicing sheet 2 made of plastic film or the like is bonded to
a main surface of the workpiece 1 to prevent'a cutting blade
from damaging a table on which thelworkpiecé 1 has been
placed and prevent the cut workpiece 1 from being scattered
in cutting the workpiece 1 by means of a dicer. Pressure
sensitive adhesive agent 'is applied to the to-be-bonded side

of the dicing sheet 2 before it is bonded to the workpiece

1 L]
The generation of bubbles between the workpiece 1 and
’ 1
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exanpl e; of a conventi onal sheet-bondi ng nmet hod which forns the background

of the present

I nvention. A workpiece 1 is a thin plate nade _of ceram c _or -

the like. As a pre-process in dicing the workpiece 1 to a prkﬁmggmggﬂyﬁigggq

configuration,

a dicing sheet 2 nade of plastic filmor the like Iggpixeged

to a main surface of the workpiece 1 to prevent a cutting bl ade from
damagi ng a table on which the workpiece 1 has been placed and prevent the
cut workpiece 1 frombeing scattered in cutting the workpiece 1 by neans of
a dicer. Pressure sensitive adhesive agent is applied to the to-be-bonded

side of the di Gy sheeing hgfoie 14 [8-00NEdqt & 10G YUKRLEET Tt aix

generation of bubbl es between t

e wor kpl ece
therebetween in bonding the dicing sheet 2 to the workpiece

1 causes the workpiece 1 to be separated from the dicing
sheet 2 or cracked or broken in dicing the workpiece 1 with
the dicer. 1In the sheet-bonding method shown in Fig. 5, a
pressing roller 3 is used to press the dicing sheet 2
against the workpiece 1 so as to prevent the occurrence of
this problem, i.e., so as to.prevent bubbles from being
generated between the workpiece'l and the dicing sheet 2.
Fig. 6 is a process illustrative view showing another
example of a conventional sheet-bonding method. 1In this
sheet-bonding method, the workpiece 1 is held on the lower
end surface of a pressurizing head 4. The pressurizing head
4 is moved toward the diéing sheet 2 to press the workpiece

1 against a main surface of the dicing sheet 2 and bond the

- former to the latter. In the sheet-bonding method shown in

Fig. 6, the pressurizing head 4 is used to press the
workpiece 1 against the dicing sheet 2 so as to prevent
bubbles from being generated therebetween.

The sheet-bonding methods have, however, problems that
the pressing roller 3 or the pressurizing head 4 applies a
great stress to the workpiece 1, thus causing the workpiece

1 to be cracked or broken if the workpiece 1 made of ceramic

is thin.
SUMMARY OF THE INVENTION
. : 2
i




REPLACEMENT SHEET 2 the dicing sheet 2 resulting fromperneatiqQn.of _air
t herebetween in bonding the dicing sheet 2 to the workpiece 1 tausefetN8as BEEN
wor kpiece 1 to be separated fromthe dicing sheet 2 or cracked; or bgepkgtep N

dicing the workpiece 1 with the dicer. In the sheet-bonding thod-shown
in Fig. 5 a pressing roller 3 is used to press the dicing sheet 2 against
the workpiece 1 so as to prevent the occurrence of

It is , therefore , the primary object of the present
invention to provide a sheet-bonding method which prevents
bubbles from being generated and a workpiece from being
cracked or broken to a possible highest degree.

A sheet-bonding method accofding to the present
invention comprises the steps of: holding a workpiece;
holding a sheet to be bonded to one main surface of the
workpiece; forming a first space substantially sealed and .

. including the space between the sheet and the workpiece
accommodated therein; forming a second space opposed to the
first space, with the sheet sandwiched therebetween; sétting
an atmospheric pressure in the first space to be lower than
that in the second space; and bonding the sheet to the main
surface of the workpiece by pressing the sheet against the
main surface thereof, by utilizing the difference between
the atmospheric pressure in the first space and that in the
second space. |

The difference between the atmospheric pressure in the
first space and that in the second space may be generated by
increas;ng the atmosphericlpressure in the second space in
carrying out the step of bonding the sheet to the main
surface of the workpiece by pressing the sheet against the
main surface thereof, by utilizing the difference between
the atmospheric pressure in the first space and that in the

second space.

-_
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this problem

i.e., so as to prevent bubbles from being generated between

the workpiece 1 and the dicing sheet 2. Fig. 6 is a process iII@éLL%ﬁk

vi ew showi ng anot her exanple of a conventional sheet-bondi ng ne? ;HASBEE“
this sheet-bonding nethod, the workpiece 1 is held on the |ower end sur

Rtz

of a pressurizing head 4. The pressurizing head 4 is noved toward the
dicing sheet 2 to press the workpiece 1 against a main surface of the

di cing sheet 2 and bond the former to the latter. In the sheet-bonding

met hod shown in Fig. 6, the pressurizing head 4 is used to press the

wor kpi ece 1 agaunstThémﬂfoatgpe&é@étﬁhéﬁ)fwetatﬁbepneflbupBEESuiéoathm@g
gener at ed t her ebet ween.

first space and that in the second space may be generated by
reéucing the atmospheric pressure in the first space in
carrying out the step of bonding the sheet to the main
surface of the workpiece by pressing the sheet against the
main surface thereof, by utilizing the difference between
the atmospheric pressure in the first space and that in the
second space. In this case, the atmospheric pressure in the
second space may be increased simultaneously with the
operation of reducing the atmosbheric pressure in the first
space.

A step of reducing the atmospheric pressure in the
first spacte and that in the second space may be performed
before carrying out the step of bonding the sheet to the
main surface of the workpiece by pressing the sheet against

the main surface thereof, by utilizing the difference

between the atmospheric pressure in the first space and that

in the second space.

A porous permeable material may be provided in the
second space sO as to prevent the sheet from being flexed
into the second space.

A step of preventing a tensile force from being applied
to the sheet by moving the workpiece toward the sheet so as
to prevent the sheet from being separated from the workpiece

by the tensile force may be performed after carrying out the

T
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The sheet - bondi ng net hods have, however, problens that the pressing roller

3 or the pressurizing head 4 applies a great stress to the workdi,éce_ T
t hus causing the workpiece 1 to be cracked or broken if the morkﬂfﬁ% Hf';gggsﬁau
made of ceramic is thin. SUMWARY OF THE INVENTION It is , thdrefol& -

the primary object of the present invention to provide a sheet-bonding
nmet hod whi ch prevents bubbl es from being generated and a workpi ece from
bei ng

step of bonding the sheet to the main surface of the
workpiece by pressing the sheet against the main surface
thereof, by utilizing the difference between the atmospheric
pressure in the first space and that in the second space.

According to the present invention, the first and
second spaces are formed in such a manner that both spaces
are'opposed to each other, with the sheet sandwiched
therebetween. The workpiece is held in the first space.
fhe sheet is flexed into the first space by setting the
atmospheric pressure in the first'space to be iowef ehan
that in the second space. The flexed sheet is brought into
contact with the workpiece gradually in the order from the
center of the main surface thereof to the periphery of tﬁe
main surface thereof and pressed against the workpiece and
boﬁded to the main surface of the workpiece due to the
difference between the atmospheric pressure in the first
space and that in the second space.

In the sheet-bonding method according to the present
"invention, the flexed sheet is brought into contact with the
main surface of the workpiece and bonded thereto gradually
from the vicinity of the lowermost éoint of the flexed
portion thereof to the periphery thereof. Thus, the sheet-
bonding method prevents bubbles from being generated between
the sheet and the wopkpiece. Further, the sheet is pressed

against the workpiece by utilizing the difference between

is Sheet Has Been Reilaced
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cracked;or broken to a possible highest degree. A sheet-bondi ng_net hod
according to the present invention conprises the steps of: hol di {gis@ueeT HAS BEEN
wor kpi ece; holding a sheet to be bonded to one main surface of {he gepLacED

wor kpi ece; forming a first space substantially sealed and including the
space between the sheet and the workpiece acconmpdated therein; formng a
second space opposed to the first space, with the sheet sandw ched

t herebetween; setting an atnospheric pressure in the first space to be

| ower than that in the second space; and bonding the sheet to the nmain

surface of the ther lgtimerspher inr gosisapneheirshided Bigastnsépdde amd Nclbak f paethe

thereof, by utilizing the difference between
second space. Therefore, the entire to-be-bonded surface of

the sheet can be uniformly pressed against the workpiece,
and further, an excessive stress can be prevented from.being
applied to the workpiece. Accordingly, there is little
possibility that the workpiece is crackled or broken.

Bubbles can be prevented from being generated to a
higher degree by reducing the atmospheric pressure in the
first and second spaces before bonding the sheet to the
workpiece.

A porous permeable material may be provided in the
second space to suck the sheet thereto, thus preventing the
sheet from being flexed into the second space.

The sheet can be prevented from being separated from
the workpiece by preventing a tensile force from being
applied to the sheet by moving the workpiece toward the
sheet after carrying out the step of bonding the sheet to
the main surface of the workpiece by pressing the sheet
against the main surface thereof by utilizing the difference
between the atmospheric pressure in the first space and that
in the second space.

The above and further objects, features, aspects, and
advantages of the present invention will be more fully
apparent from the following detailed description with the

accompanying drawings.
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the atnpspheric pressure in the first space and that in the second.space

The difference between the atnospheric pressure in the first

in the second
in the second

space may be generated by increasing the atnospheri cREpRSEDIr €

paseHaPdHAS BEEN

space in carrying out the step of bondi ng the shkeet—te—the

mai n surface of the workpiece by pressing the sheet against the main
surface thereof, by utilizing the difference between the atnospheric
pressure in the first space and that in the second space.

BRIEF DESCRIPTION OF THE DRAWINGS

"Fig. 1 is a process illustrative view showing an
embodiment of the_present invention.

Fig. 2 1is a perspeétive view showing a sheet-holding
member according to the embodiment shown in Fig. 1.

Fig. 3 is a sectional view showing a sheet-bonding
apparatus according to another embodiment of the present
invention.- |

Fig. 4 is a sectional view showing a sheet-bonding
apparatus according to still another embodiment of the
present invention.

Fig. 5 is a process illustrative view showing an
example of a conventional sheet-bonding method which forms
the background of the present invention.

Fig., 6 is a process illustrative view showing another
example of a conventional sheet-bonding method which forms
the background of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 is a process illustrative view showing an
embodiment of the present invention. First, a sheet-sucking
apparatus to be used in carrying out the sheet-bonding
method is described below. A sheet-bonding apparatus 10
according to this embodiment comprises a base member 12
approximately U-shaped in section. A sucking hole 14 .

serving as a workpiece-holding means .is formed at

This Sheet Has Been Replaced




4 The di.fference between the atnospheric pressure in the firg
that in the second space may be generated by reducing the at rrﬂ'@thASBEEN.
pressure in the first space in carrying out the step of bondiing tﬂ@ﬂsﬁﬂbt
to the main surface of the workpiece by pressing the sheet agalrnst—tire—n
surface thereof, by utilizing the difference between the atnospheric
pressure in the first space and that in the second space. |In this case,
t he atnospheric pressure in the second space may be increased

sinmul taneously with the operation of reducing the atnospheric pressure in
the first approximately the center of the bottom wall of the base

member 12. The sucking hole 14 is for sucking -and holding
workpiece 1. The sucking hole 14 is connected with a
sucking device(not shown). The workpiece 1 to be used in
this embodiment is a plate-shaped sheet made of ceramic or
thé like used to compose a piezoelectric element.

A first atmospheric pressure-adjusting héle 16 is
formed alongside of the sucking hole 14 formed on the bottom
wall of the base member 12. The first atmospheric pressure-
adjusting hole 16 is connectgd with a atmospheric pressure-
adjusting device(not shown) which adjusts.the atmospheric
pressure in a first space 20 by sucking air present therein
or supplying air therein. The atmospheric pressure-adjusting
device will be described later.

A sheet-holding member 18 rectangular frame-shaped in a
plan view is placed on the base member 12. The sheet-holding
membef 18 holds the dicing sheet 2 by bonding the dicing
sheet 2 thereto. The sheet-~holding member 18 is sandwiched
between the base member 12 and a hood member 22 which will
be described later. Fig. 2 is a perspective view showing
the sheet-holding member 18 according to the embodiment
shown in Fig. 1. The outer dimension of ‘the sheet-holding
member 18 is set to be identical to that of the base member
12. A rectangular through-hole, the outer dimension of

which is greater than that of the workpiece 1 is formed on

This Sheet Has Been R¢ﬂlaced
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space. A step of reducing the atnospheric pressure in the first space and

bondi ng the sheet to the main surface of the workpi ece by presgi'

that in the second space nmay be perforned before carrying out he s&ﬁg
sheet against the main surface thereof, by utilizing the differenc

ACED

AS BEEN

bet ween the at nospheric pressure in the first space and that in the Second
space. A porous perneable material may be provided in the second space so
as to prevent the sheet frombeing flexed into the second space. A step of
preventing a tensile force from being applied

—

the sheet-holding member 18.

The dicing sheet 2 is bonded to a main surface of the
sheet-holding member 18, The dicing sheet 2 is made of a
material such as a plastic film flekible and airtight. A
pressure sensitive adhesive layer 2a is formed on a to-be-
bonded surface of the dicing sheet 2. When the dicing sheet
2 has been bonded to the sheet-holding member 18 by means of
the adhesive layer 2a of the dicing sheet 2, the unbonded
region of the adhesive layer 2a is uncovered in the through-
hole formed in approximately the center of the sheet-holding
member 18. The sheet-holding member 18 is placed on the
base member 12, with the adhesive layer 2a opposed to a main
surface of the workpiece 1. Consequently, the first space
20 surrounded and substantially sealed with the base member
12, the sheet-holding member 18, and the dicing sheet 2 is
formed.

As shown in Fig. 1, the hood member 22 approximately U-
shaped in section is placed on the sheet-holding member 18
in such a manner that the hood member 22 covers the dicing
sheet 2. Consequently, a second space 24 surrounded and
substantially sealed with the hood member 22 and the dicing
sheetlz is forﬁed. At this time, the dicing sheet 2 is held
by the hood member 22 and the sheet-holding member 18 by
being sandwiched therebetween.

A second atmospheric pressure-adjusting hole 26 is

-
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to the sheet by noving the workpiece toward the sheet so as to prevent the

performed after carrying out the step of bondi ng the sheet {RISE

sheet from being separated fromthe workpiece by the tensile force ngg ﬁﬁBEH“

surface of the workpi ece by pressing the sheet against the main su :
t hereof, by utilizing the difference between the atnospheric pressure in
the first space and that in the second space. According to the present

i nventi on,
bot h spaces

the first and second spaces are formed in such a manner that

formed on the hood member 22 at approximately the center

thereof. The second atmospheric pressure-adjusting hole 26

is connected with an atmospheric pressure-adjusting
device(not shown) which adjusts the atmospheric pressure in
the second space 24 by sucking air present therein or
supplying air to therein. As the atmospheric pressure-
adjusting device, a compressor, a vacuum pump or the like is
used.

The sheet-bonding method éccording to this embodiment
is described below with reference.to Fig. 1. First, as
shown in Fig. 1(A), the workpiece 1 is held on the base
member 12 by being sucked by the sucking hole 14 positioned
at approximately the center of the base member 12. The
dicing sheet 2 is bonded to the'sheet-holding member 18,
The sheet-holding member 18 is placed on the base member 12,
with the adhesive layer 2a of the dicing sheet 2 opposed to
the workpiece 1. Consequently, the first space 20 1is
formed. Then, the hood member 22 is placed on the sheet-
holding member 18 to form the second space 24. The dicing
sheet 2 and the sheet-holding member 18 are held by the hood
member 22 and the base member 12 by being sandwiched
therebetween.

Then, the air in the first space 20-is sucked through
the first atmospheric pressure-adjusting hole 16 to reduce

the atmospheric pressure therein. At the same time, the air

T
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are opposed-to each other, with the sheet sandw ched therebet p
wor kpiece is held in the first space. The sheet is flexed |nt-ﬂﬂ&8HEEﬁ§&sBEav
space by setting the atnospheric pressure in the first space fto béE'nuub
than that in the second space. The flexed sheet is brought inTO

wi th the workpi ece gradually in the order fromthe center of the naln
surface thereof to the periphery of the main surface thereof and pressed

agai nst the workpi ece and bonded to the main surface of the workpi ece due

to the difference between the atnospheric pressure in the first space and

that in the sedandehpacsecbhndt hepsbeet2 hondi ngueridwdtacei¢hne e B ona
pr esent

atmospheric pressure-adjusting hole 26 to reduce the
atmospheric pressure therein. The reason for reducing the
atmospheric pressure in the first space 20 and the second
space 24 simultaneously is to prevent the air from
permeating between the workpiece 1 and the dicing sheet 2,
i.e., to prevent bubbles ffom being generated therebetween
to a possible highest degree.

Then, the sucking of the air in the second space 24 is
stopped, while the atmospheric pressure-reduced state in the
first space 20 is maintained. Then, air is gradually fed
into the second space 24 to increase the atmospheric
pressure therein. Consequently, the atmospheric pressure in
the second space 24 becomes gradually higher, thus exceeding
the atmospheric pressure in the first space 20. As a
result, as shoﬁn in Fig.- 1(B), the dicing sheet 2 is flexed
into the first space 20 to form a bow configuration in
sectionf Because the dicing sheet 2 is held by the sheet-
holding member 18 having an area greater than that of the
workpiece 1 to which the dicing sheet 2 is bonded, the
dicing sheet 2 is flexed to the greatest degree.at
approximately the center thereof. The center of one main
surface of the dicing sheet 2, namely, the lowermost point
of the sectionally bow-shaped portion of the maiﬁ surface

thereof is initially brought into contact with the center of

11
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I nvention, the flexed sheet is brought into contact with the main surface

of the workpi ece and bonded thereto gradually from the vycinity.ﬁL T HAS BEEN
| ower nost point of the flexed portion thereof to the periphery } ? t ACED

Thus, the sheet- bondi ng nmet hod prevents bubbles from bei ng gengra
bet ween the sheet and the workpiece. Further, the sheet is pressed egalnst
the workpiece by utilizing the difference between 6 the atnospheric
pressure in the first space and that in the

the main surface of the workpiece 1 and pressed against the
workpiece 1, because the atmospheric pressure in the second
space 24 is higher than that in the first space 20.

As shown in Fig. 1(C), the atmospheric pressure in the
second space 24 is kept to be increased. As a result, the
dicing sheet 2 is pressed against the wofkpiece 1 in the
order from the center of the main surface of the workpiece 1
to the periphery of the main surface thereof and bonded to
the entire main surface thereof. After the dicing sheet 2
is bonded to the entire main surface of the workpiece 1, the
operation for reducing the atmospheric pressure in the first
space 20, the operation for increasing the atmospheric
pressure "in the second space 24, and the operation for
sucking the workpiece 1 by means of the sucking hole 14 are
stopped. As a result, the workpiece 1 is moved upward by
the tensile force of the dicing sheet 2, as shown in Fig.
1(D). After the base member 12 and the hood member 22 are
separated from each other vertically, the workpiece 1 to
which the dicing sheet 2 has been bonded is transported to a
pPlace at which a subsequent process is performed, with the
workpiece 1 being held by the sheet-holding member 18.

In the sheet-bonding method according to fhis
embodiment, the flexed dicing sheet 2 is bonded to the main
surface of the workpiece 1 gradually from the point of the

main surface of the workpiece 1 corresponding to the

This Sheet Has Been Repl
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second space. Therefore, the entire to-be-bonded surface of the _sheet can
be uniformy pressed against the workpiece, and further, an excqSHis/€EeT HAS BEEN
stress can be prevented from being applied to the workpi ece. Accor g@epllceEp

there is little possibility that the workpiece is crackled or brigken
Bubbl es can be prevented from bei ng generated to a hi gher degree by
reduci ng the atnospheric pressure in the first and second spaces before
bondi ng the sheet to the workpiece. A porous perneable nmaterial nay be
provided in the second space to suck the sheet thereto, thus preventing the
sheet from bei ngwkkrewed potiatt b€ theorfd ex@dc@ortion of the dicing sheet 2

to the periphery of the main surface of.the workpiece 1.
Thus, the sheet-bonding method prévents air from permeating
between the dicing sheet_z-and the workpiece 1 and hence,
prevents bubbles from being generated therebetween.
Further, the method of pressing the dicing'sheet 2 by
-utilizing the difference between the atmospheric pressure in
the first space'ZO and that in the second space 24 provides
the following advantages: Firstly, the entire dicing sheet
2 is pressed against the main surface of the workpiece 1 at
a uniform pressure; secondly, the force for pressing the
dicing-sheet 2 against the workpiece 1 can be adjusted
easily by adjusting the atmospheric pressure in the first
space 20 and that in the second space 24; and thirdly, an
excessive stress can be prevented from being applied to the
workpiece 1 and thus, there is 1little possibility that the
workpiece 1 is crackled or broken.

Fig. 3 is a sectional view showing a sheet-bonding
apparatus according to another embodiment of the pPresent
invention. The sheet-bonding apparatus 10 comprises a
plate-shaped porous material 28 having permeability. The
porous material 28 is positioned in the second space 24. 1In
order to preVent the dicing sheet 2 from being flexed into
the second space 24 in reducing the atmospheric pressure in

the second space 24, the porous material 28 is in contact

13
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The sheet can be prevented from being separated fromthe workpjiece by
preventing a tensile force frombeing applied to the sheet beqgwbnngthan

wor kpi ece toward the sheet after carrying out the step of bo
to the main surface of the workpiece by pressing the sheet aga#nsp—pheqmy4k~

di ngrtmacebeet

surface thereof by utilizing the difference between the atnospheric
pressure in the first space and that in the second space. The above and

further objects, features, aspects, and advantages of the present invention
be nore fully apparent fromthe foll ow ng detail ed descrlptlon W th

will

t he acconpanylnq:draw

onerﬁgln surface of the dicing sheet 2 opp051te to its
other main surface confronting the workpiece 1. The porous
material 28 having permeability sucks the dicing sheet 2
thereto in reducing the atmospheric pressure in the second
space 24, thus preventing the dicing sheet 2 from being
flexed toward the side opposite to the workpiece-positioned
side and preventing the generation of bubbles to a high
degree in bonding the dicing sheet 2 to the workpiece 1.

Fig. 4 is a sectional view showing a sheet-bonding
apparatus according to still another embodiment of the
present invention. The sheet-bonding apparatus 10 comprises
a workpiece-holding member 30 serving as a workpiece-holding
means and-movable vertically. A second sucking hole 32 for
sucking the workpiece_l is forméd on the workpiece-holding
member 30 in such a manner that the second sucking hole 32
pPenetrates vértically through the center thereof. The
second sucking hole 32 is connected‘with the sucking hole 14
formed on the base member 12 by means of a connection pipé
34 such as a rubber pipe which is elastic. The workpiece 1
is sucked by a sucking device(not shown) connécted with the
sucking hole 14. As a result, the workpiece 1 is held by
the workpiece-holding member 30, with the workpiece 1 being
sucked by the second sucking hole 32, As the sucking
device, a vacuum pump or the like is used.

The workpiece-holding member 30 is vertically movably

is Sheet.Has Been Reﬂlaced
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BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a process illustrative view

showi ng an enbodi nent of the present invention. Fig. 2 isS a pergpect+ye
vi ew showi ng a sheet - hol di ng nenber according to the enbodi nent| Bh®8HEGTHAS BEEN
Fig. 1. Fig. 3 is a sectional view showing a sheet-bondi ng appar at uREFLACED

according to another enbodi ment of the present invention. Fig. 4-$™a
sectional view show ng a sheet-bondi ng ' -

held by a hydraulic cylinder 36. The dicing sheet 2 1is
bonded to the workpiece 1 in a method similar to the above-
described method by moving the workpiece-holding member 30
downward. Thereafter, the workpiece-holding member 30 is
moved upward by the Hydraulic cylinder 36 so as to eliminate
the tensile force applied to the flexed dicing sheet 2. 1In
this manner, the dicing sheet 2 can be prevented from being
separated from the workpiece 1.

In bonding the dicing sheet 2 to the workpiece 1, it is
possible to flex the dicing sheet 2 by gradually reducing
the atmospheric éressure in the firsf space 20, with the
second atmospheric pressure-adjusting hole 26 open.

- Further, in boﬂding the dicing sheet 2 to the workpiece 1,
it is possible to flex the dicing sheet 2 by gradually
increasing the atmospheric pressure in the second space 24,
with the first atmospheric pressure-adjusting hole 16 open.

In holding the dicing sheet 2 on the sheet-holding
member 18, adhesive agent may be applied to one main surface
of the sheet-holding member 18 so as to hold the dicing
sheet 2 by means of the adhesive'agent.

While the present invention has been particularly
described and shown, it is to be understood that such
description s used merely as an illustrative view and

_example rather than limitation, and the spirit and scope of

the present invention are determined solely by the terms of

15
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. \
apparatus according to still another enbodi nent of the present invention.
Fig. 5 1is a process illustrative view show ng an exanpl e of a carvenrtional
sheet - bondi ng net hod which forns the background of the present |r’\7éh‘ﬂ$MHETHAssEE,
Fig. 6 is a process illustrative view show ng anot her exanpl e of ja REPLACED
conventi onal sheet-bondi ng net hod which forns the background of thepreseft——-
i nvention. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Fig. 1 is a process
illustrative view showi ng an enbodi ment- of the present invention. First, a
sheet - sucki ng appagat us to be used in carrying out the sheet-bonding

the appengeq claims,
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nmet hod i s described bel ow. A sheet-bonding apparatus 10 according to thls
enbodi ment conprises a base menber 12 approxi mately U- shaped || e

A sucking hole 14 serving as a workpiece-holding neans is-
8 approximately the center of the bottomwall of the base ne
sucking hole 14 is for 'sucking .and hol di ng workpi ece 1. The_
14 is connected with a sucking deV|ce(not shown) . The workpiece 1 to be
used in

WHAT IS CLAIMED IS:
1. A sheet-bonding method comprising the steps of:

holding a workpiece; |

holding a sheet to be bonded to one main surface of the
workpiece;

forming a first space substantially sealed and including
the space between the sheet and the workpiece accommodated
therein; |

forming a second space opposed to the first space, with
the sheet sandwiched therebetween;

setting an atmospheric pressure in the first space to be
lower than that in the second space; and

bonding the sheet to the main surface of the workpiece by
pressing the sheet against the main surface thereof by
utilizihg the difference between the atmospheric pressure in
the first space and that in the second space.
2. The sheet-bonding method according to claim 1, wherein a
step of reducing the atmospheric pressure in the first space
and that in the second space is performed, before carrying
out the sﬁep of bondiné the sheet to the main surface of the
workpiece by pressing the sheet agains£ the main surface
thereof by utilizing the difference between the atmosphefic
pPressure in the first space and_that in the second space.
3. The sheet-bonding method according to claim 1, wherein a

porous material having permeability is provided in the
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this enbodi nent is a plate-shaped sheet nade of ceramic or the |ike used to
conpose a piezoelectric element. A first atnospheric pressure-adju
hole 16 is formed al ongsi de of the sucking hole 14 formed on th ‘_hgt_;ggmHAsBEEN
wal | of the base member 12. The first atnospheric pressure- adjustirepLiefe
16 is connected with a atnospheric pressure- adjusting device(n
whi ch adjusts the atnospheric pressure in a first space 20 by sucking air
present therein or supplying air therein. The atnospheric
pressure-adj usting device will be described |ater. A sheet-holding menber
18 rectangul ar franme-shaped in a plan view is placed on the base rrenber 12.
The sheet - hol di ng

second space so as to prevent the sheet from being flexed

into the second space.
4. The sheet-bonding method according to claim 1, further
comprising a step of preventing a tensile force from being
applied to the shéet by moving the workpiece toward the
sheet so as to érevent the sheet from being separated £from
the workpiece by the tensile force to be performed after
carrying out the step of bonding the sheet to the main
surface of the'workpiece by pressing the sheet against the
main surface thereof by utilizing the difference between the
atmospheric pressure in the first space and that in the
second space.
5; A sheet-bonding method comprising the steps of:

holding a workpiece;

holding a sheet to be bonded to one main surface of the
workpiece;

forming a first space substantially sealed and including
the space between the sheet and the workpiece accommodated
therein;

forming a second space opposed to the first space, with
the sheet sandwiched therebetween;
| setting an atmospheric pressure in the first space to be
lower than that in the second space; and
bonding the sheet to the main surface of the workpiece“£y$

pressing the sheet against the main surface thereof, by

18.
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mermber 18 hol ds the di.cing sheet 2 by bonding the dicing sheet 2 théreto.-
The sheet - hol di ng nmenber 18 is sandw ched between the base nenber 12 a
hood nmenber 22 which will be described |ater. Fig. 2is a per%ﬁ%ﬁ{&iiﬁ?ﬁg:;;:
vi ew showi ng the sheet-hol di ng member 18 according to the embodi HEPIQVIED
in Fig. 1. The outer -di nension of the sheet-hol ding membér 18 is_set. to-be—"
I dentical to that of the base nenber 12. A rectangul ar through- hole, the
outer dinension of which is greater than that of the workpiece 1 is forned
on

increasing the atmospheric pressure in the second space.

6. The sheet-bonding method according to claim 5, further

comprising a step of reducing the atmospheric pressure in

the first space and that in the second space to be performed

before carrying out the step. of bonding the sheet to the

mailn surface of the workpiece by pressing the sheet against

the main surface thereof,-by increasing the atmosphérid

pressure in the second space.

7. The-sheet—bonding-method according to claim 5, wherein a

porous material having permeability is provided in the

second space so as to prevent the sheet from being flexed

into the second space.

8. The sheet—bondiAg method according to claim 5, further

comprising a step of preventing a tensile force from being

applied to the sheet by moving the workpiece toward the

sheet so as to prevent the sheet from being separated from

the workpiece by the tensile force to be performed after

carrying out the step of bonding the sheet to tﬁe main

surface of the workpiece by pressing the sheet against the

main surface thereof, by increasing the atmospheric pressure

in the second space.

9. A sheet-bonding method comprising the steps of:

holding a workpiece;
holding a sheet to be bonded to one main surface of the

workpiece;

19
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the sheet-hol di ng menber 18. The dicing sheet 2 is bonded to a main surface
of the sheet- hol di ng nmenber 18. The dicing sheet 2 is nade of T aeen
such as a plastic filmflexible and airtight. . A pressure seHQMSFMEETH“
adhesive layer 2a is formed on a to-be- bonded surface of the'd|C|ﬁ§1§ﬁ%%t
2. \Wen the dicing sheet 2 has been bonded to the sheet-hol di
by nmeans of the adhesive |ayer 2a of the dicing sheet 2, the unbonded .
regi on of the adhesive layer 2a is uncovered in the through- hole fornmed in
approxi mately the center of the sheet-holding nmenber 18.  The _
sheet - hol di ng nmenber 18 is placed on the base nenber 12, with the adhesive
| ayer 2a opposed to a main oo '

forming a first space substantially sealed and including

the space between the sheet and the workpiece accommodated
therein;

forming a second space opposed to the first space, with
the sheet séndwiched therebetween;

setting an atmospheric pressure in the first space to be
lower than that in.the second space; and

bonding the sheet to the main surface of the workpiece by
pressiné the sheet_against the main surface thereof, by
further reducing the atmospheriq pPressure in the first
space. | |
10. The sheet-bonding method according to claim 9, further
comprising a step of reducing the atmospheric pressure in
the first space and that in the second space to be performed
before carrying out ;he step of bonding the sheet to the
main surface of the workpiece by pressing the sheet against
the main surface thereof, by further reducing the
atmospheric pressure in the first space.
11. The sheet-bonding method according to claim 9, wherein a
porous material having permeability is provided in the
second space sO as to preveht the sheet from being flexed
into the second space.
12. The sheet-bonding method according to claim 9, further
comprising a step of preventing a tensile forée from being

applied to the sheet by moving the workpiece toward the

—_—
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surface of the workpiece 1. Consequently, the first space 20 surrounded Wiy
and. substantially seal ed with the base nenber 12, the sheet- ho:dung_nenhaL_;;;”
18, and the dicing sheet 2 is forned. As shown in.Fig. 1, the hpad sweebrAS BEEN

22 approximately U shaped in section is placed on the sheet-hol di nlysmotmr

18 in such a manner that the hood nmenber 22 covers the dicing Sheet—2
Consequently, a second space 24 surrounded and substantially sealed with
t he hood nenber 22 and the dicing sheet 2 is forned. At this tine, the
dicing sheet 2 is held by the hood nenber 22 and the sheet hol di ng menber
18 by bei ng sandw ched t herebet ween.

'sheet so as to prevent the sheet from being separated from
the workpiece by the tensile force to be performed.after
carrying out the step of bonding the sheet to the main
surface of the workpiece by pressing the sheet against the
main surface thereof, by further reducing the atmospheric

pressure in the first space.

This Sheet Has Been Rei 21
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A second atnospheric pressure-adjusting hole 26 is 10 formed on the :hood
nenber 22 at appr oxi nat el y the center thereof. The second atnospheric
pressure- adjustlng ‘hole 26 is connected with an atnospheric
pressure-adj usting devi ce(not shown) which adjust's the"atnnsﬁﬂ@ﬁggigﬁ$§§ﬁﬁ% S
In the second space 24 by sucking air present therein or supplyi

therein. As the atnospheric pressure- adjusting device, a conpressor

vacuum punp or the like is ' : o

FIG.1(A)
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used. The sheet-bondi ng nethod according to this enbodlnent i s_descri bed - :
bel ow with reference to Fig. 1. First, as shown in Fig. 1(A), .
wor kpi ece 1 #s held on the base nenber 12 by bei ng sucked by tﬁgn?ﬂéETHASBEH“
hol e 14 positioned at approximately the center of t he. base ne .12, e“
dicing sheet 2 is bonded to the sheet-hol ding menmber 18. The sheet-holding -
menber 18 is placed on the base nember 12, with the adhesive |ayer 2a of

t he dicing sheet 2 opposed to the morkplece 1. Consequently, the first
space 20 is forEeF zihen, t he hood nenber 22 is placed on the sheet-
hol di ng menber g% ormthe second space 24. ZThe dicing1g8
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sheet 2 and t he sheet - holdlng menber 18 are held by the hood nenber 22 and

t he base menber 12 by bei ng sandw ched t herebetween. Then, th I —
first space 20 is sucked through the first atnospheric pressu
hole 16 to reduce the atnospheric pressure therein. At the s&
air in the second space 24 is sucked through the second at nospheric
pressure-adjusting hole 26 to reduce the atnospheric pressure therein. The
reason for reducing the

FIG.5
3
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\
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atnDspheric pressure in the first space 20 and the second spa< 4
simul taneously is to prevent the air from perneating betmeeZTH@Q»m@f
1 and-the dicing sheet 2, i.e., to prevent bubbles from being gemEpigé
t her ebetween to a pOSSIb|e hi ghest degree. Then, the suckin
t he second space 24 is stopped, while the atnDspherlc pressure-reduced
state in the first space 20 i s naint h Is gradual ly fed
into the second space-24 to increaséﬁ%ﬁﬁggym@@pﬁgwp pressure therein.
Consequently, the atnospheric pressure in the second space 24 becones

gggggaggy hl%ge;, t hus exceedlngBéggAgtnnsp@gélglgéfgggég in the first

A sheet-bonding method according to the present
invention comprises the steps of: holding a workpiece;
holding a sheét to be bonded to one main surface of the
workpiece; forming a first space substantially sealed and
including the space bétween the sheet and the workpiece
accommodated therein; forming a second space opposed to the
first space, with the sheet sandwiched therebetween; setting
an atmospheric pressure in the first space to be lower than
that in the second space; and bonding the sheet to the main
surface of the workpiece by pressing the sheet against the
maip surface thereof, by utilizing the difference between
the atmospheric pressure in the first space and that in the

second space.
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result, as shown in Fig. 1(B), the dicing sheet 2 is flexed into the fj rs;w}
space 20 to forma bow configuration in section. Because the dicing sheet/

2 |% hel d by the sheet- hol ding nenber 18 haV|ng an area gre fepL$F Q-&iEEFET

of .the workpiece 1 to which the di ci ng sheet 2 is bonded, théRg

2 is flexed to the greatest degree at approxi mately the cent
The center of one main surface of the d|C|ndLsheet 2, nanely

poi nt of the sectionally bow shaped portion of the main surf Ce thereof i S

|n|t|aIIy brought into contact with the center of

SPECIFICATION
TITLE OF THE INVENTION
Sheet-Bohdihg_Method
BACKGROUND OF THE INVENTION

Field of the Invention

r

17 AR 19861

The present invention relates to a sheet-bonding method

and more particularly to a sheet-bonding method for-bdnding

a dicing sheet to a'wofkpiece made_ofia breakable material -

such as ceramic to be used to compose a piezoelectric

element, without generating bubbles:therebetween.

"

Description of the Prior Art | ¢

Fig. 5 is a proceé$'i11ustrative view showing an

example of a cohventionél sheet-bondihg method which forms
the baekgfound of'the'present_invention;_ A workbiece 1.is a
thih plate made of ceramic or the like. Ae a pre-process in
dicihg the workpiece 1_t6.a predetermined configuration, a
dicing-sheet 2 made of plastic film or the like is bonded to
a main surface of the.WO:kpiece'l to'éreVeht a-cutting blade
from damaging a tabie onIWhich the workpiece 1 has been

placed and prevent the cut workplece 1 from being scattered

- in cutting the workplece 1 by means of a dicer. _Pressure

sen51t1ve adhe51ve agent is applied to the’ to—be—bonded side

.0f the dicing sheet 2 befqre it is bonded to the workpiece

1.

‘The generation of bubbles between the workpiece 1 and

-

},J
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12 the main surface of the workpiece 1 and pressed agai nst the workpi-ece 1,

because the atnospheric pressure in .the second space 24 is - ﬂEET
inthe first space -20. As shown'in Fig. 1(C), the atnospher ﬁ&ﬁﬁg Eﬂ}é
the second space 24 is kept to be increased.  As a result, et
2 is pressed against the -workpiece 1 in the grder fromthe "iﬂéﬂ?ﬁ@ﬂgﬂﬁgf
mai n surface of the workpiece 1 to the peripgery of the mai plsurface

t hereof and bonded to the entire main.surface thereof. ﬁﬁtér t he di ci ng

IV'I\

sheet 2 is bonded to the entire main surface of. the workpi ece I, TNE
the dicing.sheetlz,resulting from.permeatien ef air
tﬁerebetween inpbpnding.the dicing sheet 2 te the workpiece_'
1 causes the workpiece 1 to be separatedlfrom the dicing
sheet 2 or cracked or broken 1n d1c1ng the workplece 1 w1thl
the dicer. In the sheet bondlng method shown in Flg 5, a
pressing roller 3 is used to press_the di01ng sheet 2
..aéaiest the workpiece 1 so as to prevent the occurrence of
" this problem; i.e., SO.as to prevent bubbles from being
geherated between the'ﬁerkpiece'l and the'dicing sheet 2..
Fig. 6 1s a process 111ustrat1ve view show1ng another
example of a_convent;onal sheet boqdlng method. In thls
sheet-bonding.method,:the workpieee l'is held on the lower
'eﬁd surfaCe of a pressurizing head 4. 'fhe pressurizing_head_
f4 is‘meved toward the dicing sheet 2 to press the'workpiece
1 against.a'maip surface of the dieing sheet'2'end bond the
.former to the latter. In the steet-bonding'method'shown in
Fig. 6, the pressurizing head 4.is usee to press the
workpiece 1 against the dicipg sheet-2 s0 as to prevent
N bubbles from being generated therebetWeen. |
| The sheet—bonding methods have, however, problems that
.the pressing reller 3 or the.pressprising head 4 app;ies a
great stress to the workpiece 1,-thﬁs-causing the'workpieCe
1 to be creeked or broken if the workpiece 1 made of ceramic
is thin. |

'SUMMARY OF THE INVENTION



operation for reducing the atnospheric pressure in the first-space ru TNHE
operation for. increasing the atnospheric pressure in the srerAGEMFETS

and the operation for sucking the workpiece 1 by neans of e sucki n €o|
14 are stopped. As a result, the workpiece 1 is nmoved up EyMAH g
tensile force of. the dicing sheet 2, as shown in Fig.- 1(D.. After t he ba
menber 12 and the hood menber 22 are separated from each ¢tiher—vertically,.
the workpiece 1 to which the dicing sheet 2 has been bonddd is t+ansperted
to a place at which a subsequent process is per forned, with the morkplece 1
bei ng hel d by the sheet-hol ding menber 18. In the sheet-bonding nethod "
according to thist is , therefore , the primary object of the present

1%

invention to provide a sheet-bonaing method which prevents
bubbles-from being geherated'and a workpiece from being
cracked or broken to a possible hlghest degree.- |
A sheet- bondlng method accordlng to the present
invention comprlses the steps of: 'holdlng a workplece,'
holdlng a sheet to be bonded to one main surface of the
workpiece; forming a first space substantially sealed and
includiné the space between the sheet ahﬁ the workpiece
- accommodated therein; formihg a second space opposed to the '
first space, with the sheet sandwiched therebetween;'settihg
an atmospheric pressure'in the first space to be lower than
that in the second spacer and bonding the sheet tc the main
surface of the WOrkpiece by pressing.the.sheet against the
.ﬁain surface thereOf, by'utilizing the difference between
the atmospheric pressure.in'the first.space'and that in thepg
‘second space. |
 The difference between_the atmospheric pressure_in'the
- first space and that ih the'second'space_may'be generated by
increasing'the atmospheric pressure.in the secohd space_in
carrying out the step of bonding'the sheet to the main
surface of the workpiece by‘pressing_the sheet against.the
‘main surface thereof, by utiliZing the'difference between
- the atmospherlc pressure 1n the f1rst space and that in the

second space.



enmbodi nent ,

the flexed dicing sheet 2 is bonded to the main surface of
wor kpi ece 1 gradually fromthe point of the main surface K 4@#@@@
corfesponding to the 1 3 lowernost point of the erxe%UT $* = St—+h
di cing sheet 2 to the periphery of the main surface of t (Wej Cﬁmﬁ
Thus, the sheet-bondi ng nethod prevents air fron1perneat|n ét&@g
d|C|ng sheet 2 and the workpi ece 1 and hencé£ prevents b‘b | 'es fron1he|
gener ated t herebet ween, - :

The dlfference between the atmospherlc pressure in the

flrst space and that in the second space may be generated by

reduc1ng the atmospherlc pressure 1n the first space in

carrying out the steo of bonding the sheet to the main_
sﬁrface_of:the Workpiece by pressing the sheet against.the
main surface thereof, by_utilizing the difference'between
the atmospheric pressure in the first.space and that rn the
second space; In this case, the_atmosphericdpressure in the
second space may be increased simu;taneouslylwith the'
operation of-redﬁcing the atmospheric pressure_in the first
space. - o

A step of reducing the atmospheric pressure in the

.first space and that'iﬁ the second space may be performed

before carrying out the step of bonding the sheet to.the
main surface ofhthe workpiece by'pressing the sheet against
the main surface thereof;.by ﬁtiiizing the difference
between the atmospheric pressure_in'the first'space and that
in the second space. | |

A porous permeable mater1a1 may be prov1ded in the

. second space sO as-to prevent the sheet from being flexed

into the second'space.
- A step of preventing a tensile force from'being'applied-

to the sheetjby moving the workpiece toward the sheet so as

to prevent the'sheet from being separated from the workpiece

| by the tensile force may be performed after carrying out the




Further, the nethod of pre55|ng the dicing sheet 2 by ut|||7|nn t-he ~
dlfference bet ween the atnospheric pressure in the first s @EPLQOEMnﬂTﬁﬂ v

in Yhe second space 24 provides the foll ow ng advant ages: rTStly, the
entire dicing sheet 2 is pressed against the main surface df % MARK18%%ce
1 at a uniformpressure; secondly, the force for pressing th i¢ing sheet

2 against the workpiece 1 can be adjusted easily by adjustlngﬁrnc

at nospheric pressure in the first space 20 and that .in the gecond Space—24-
and thirdly, an excessive stress can be prevented from being applled to the
wor kpi ece 1 and thus, there i.s little p055|b|I|ty that the workpiece 1 is
crackl ed or'bggg%p

of bondlng the sheet to the main surface of the
workpiece. by pre551ng'the sheet agalnst the main surface
thereof, by utilizing the difference between the atmospheric
pressure in the first space and that in the_second spaceﬂ. .
According to the.present'invention, the first.and-
second spaces are formed in such a manner that both'spaces
are opposed to”each'other,-with.the'sheet sandwiched
therebetween. The_workpiece is_held in the first spacen
The sheet is fiexed into'the.first space by setting the
atmospherlc pressure in the flrst space to be lower than
.that in the second space.' The flexed sheet is brought into
contact with the workplece gradually in the order from the
center of’ the main surface thereof to the perlphery of the
‘main surface thereof and pressed_agalnst the workpiece and
~bonded to the.main surface of”the-workpiece due tolthe
difference between the atmospheric pressure in.the first
space and that in the second space. | |
In the sheetebonding method according to the present
invention, the'flexed sheet is brought into contact with the
main surface of the WOrkpiece and bonded thereto gradualiy
from the.ViCinity.of thellonermost point of the flexed
portion thereof to the periphery thereof. Thus,'the_sheet-_
bonding method prevents bubbles from being generated between
_the‘sheet-and'the workpiece. Furthery the sheet is pressed

agalnst the workplece by utlllzlng the dlfference between
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Fig. 3 is a sectional view showi ng a sheet-bondi ng apparatui

anot her enbodi nent of the present invention. ‘The . sheet - bop &
10 ‘conpri ses a pl ate-shaped.porous naterial 28 having perne
porous material 28 is positioned in the second space 24. I
prevent the dicing sheet 2 fron1be|ng flexedinto the second bpace 24 in
reduci ng the atnospheric pressure in the second space 24, t e porous

material 28 is in contact 14 3

the atmospheric pressure in”the first space and that.in.the'
second.space.' Therefore, the'entire to-be—bonded surface of
the_sheet'can be uniformly.pressed against the'workpiece,
and further, an'ekcessive-stress can be prevented from being
applied to the workpiece; .Accordingly, there is little_-
pOSSlblllty that the workpiece is crackled or broken.

Bubbles can be prevented from being generated to a
higher degree by reducing the atmospheric pressure in ‘the
first and second spaCeS;before bonding the_sheet.to the
workpiece. | |

A_porous.permeableimaterial may be provided in the
second space_to'suck‘the sheet thereto, thus preventing the
sheet from being flexed into the second space.

The sheet can be prevented from being separated'from
the workpiece by preventing a tensile force from being
applied to the sheet,by.moving the workpiece toward the

- sheet after carrying out the'step of bonding the sheet to
-the main surface of the workpiece by press1ng the sheet
against . the main surface thereof by utilizing the difference
between the atmospheric_pressure in the first space and that
in the second space. | |

The above and'further objects, featﬁresj aspects, and
advantages of the present 1nvention will be more fully
-apparent from the follow1ng detailed description w1th the

accompanying draw1ngs.



with one main surface of the dicing sheet 2 opposite toits ;ot-her~mai’n HE ET.
surface confronting the workpiece 1. The por ous material 2§ hawvn&mCNT° =
perneablllty sucks the dicing sheet 2 thereto in reducing the atnDs qfégss
pressure in the second space 24, thus preventing the .dicing ishe@t?

bet ng fl exed toward the side opp05|te to the7morkp|ece posi tj dned S|de and
preventing the generation of bubbles to a high degree in bon rng The dicing
sheet 2 to the workpiece 1. Fig. 4 is a sectional view show kg .
sheet - bondi ng appar.atus according to still another enbodlnent of the
present invention. -The sheet-pondi-ng apparatus 10 conprises a

wor kpi ece- hol di ng rrenber iﬂkmwmmﬂwrd@plm DHlwHNEG

Flg. 1 1s .a process 111ustrat;ve y1ew_shbwing an
embodlment of the present 1nventlon.

Fig. 2 is a perspectlve v1ew show1ng a sheet- holdlng

" member accordlng to the embodlment shown in Flg. 1.
 Fig. 3 is a.sectional'vieW'showing'a Sheet-bonding
'apperatus according to.another_embodiment.of the preSent_
invention. | | |

Fig. 4_is a sectionai'vien showing a sheetebonoing'
apparetus'aCCording'to still anotber'embodiment of the
present invention,- | B

Fig.'S is a-process iilustrative view showing an'
example of a conventlonal sheet- bondlng method which forms_
the background of the present invention.

Fig. 6 is a process 1llustrat1ve view showlng.another.
'example of a conventlonal sheet -bonding method which forms
the background of the present 1nvent10n.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

fig. 1 is a process 1llustret1ve view showing an
_enbodiment of the present.inﬁention.' First, a sheet-sucking
.apperatﬁs_tO-bepusedbin Carrying out the"sheet—bonding
method is described below; A sheet-bonding.epperatus 10
accordlng to this embodlment comprlses a base member 12
_approxlmately ‘U-shaped in sectlon. A sucklng_hole 14

serving as a workplece-holdlng means  is formed at




v

means and novabl e vertically. A second sucking hole 32 for
wor kpiece 1 is fornmed on the workpi ece-hol ding nmenber 30 in

that the second sucking hole 32 penetrates vertically through
t her eof . The second sucking hole 32 is connected with theis
formed on the base nenber 12 by neans of a %onnection pi pe 34

rubber. pi pe.which is-elastic. The workpiece=l is sucked by a

sFlerllgEt’P PEET

J;Eﬁhiﬁ@%ﬁgml4
such as_a :
sucklng

devi ce( not shomm) connected with the sucking hole 14. ~ As a ¥esutt—tfe
wor kpiece 1 is held by the workpi ece-hol di ng .nenber- 30, with the workpiece

1 being sucked by the second suck{ng hole 32. - As the sucking device, a.
vacuum punp Oipph@xlindtésyUsh@ center of the bottom wall of the base

member 12.  The sucking hole 14 is for.sﬁcking.ahd,helding
workpiece 1. 'The_suekiﬁg hole 14 is,cennected Wiih.a
sucking device(not shown). The workéiece 1 to be used in
this embodiment is a élate-sheped'éheet'made of ceramic-or"
the like used to compose a piezoelectric elemeﬁt.'

| A firét;atmespheric'ﬁressufeQadjusting hole 16 1is
formed eiOngéide.of the sucking hele 14 formed'on'the bottom
wall.of the base member 12.. The first atmospheric pressure-
adjustlng hole 16 is connected with a atmospherlc pressure-
adjusting devlce(not shown) whlch.adjusts the_atmospherlc

pressure in'a first space 20 by sucking air present therein

or suppiyihg air therein. The atmospheric pressureeadjusting

device will be described later.
" A sheet-holding member 18'rectengu1ar frame-shaped'in a

plan view is placed on the base member 12. The shee£4holding

.member 18 holds the dicing sheet 2 by bonding the dicing

sheet 2 thereto. The sheet-holding member 18 is sandwiched
between the base member 12 end a hoodlmember 22 which will
be described laﬁer. Fig. é'is a.perspective view showing
the sheet-ﬁolding member ;8 according td the eﬁbodimeht'
shown in Fig. 1. The outer dimehsien of the éheetfholdiﬁg

member 18 is set to be identical to that of the base-member'

12. A rectangular_through-ﬁole, the outer dimensioﬁ of

which”is greater than Ehat df the workpiece 1 is formed on



.

The wor kpi ece- hol di ng nenber 30 is vertically novably : 15iq§5g EEM@NTSHEET'
hydraul i c cylinder 36.  The dicing sheet 2 is bonded to thg prece=—TT

a nethod simlar to the above- described nethod by noving the} 1996
wor kpi ece- hol di ng nmenber 30 downward.. = Thereafter, the workp egez Mﬁ%. ng.
menber 30 is noved upward by the hydraulic cylinder 36 so asi e 5
the tensile force applied to the flexed diciig'sheet 2. In'hhis manner ,

the dicing sheet 2 can be prevented from being o

the sheet-holding member 18.

The diciﬁg'sﬁeqt 2 is bondédlto'a main surface of the
'sheetéholding'member 18. 'The dicing sheet 2 is.made*of a
matgrial sudh as a_plastiélfilm flexible and airtight. a
preésure sénsitive-adhe#ive layer 2a is formed on 5 toFbe-
bonded suffacelof:the.dicing sheet 2. When the dicing sheet
2 has been bohdg& to the sheet—holdinglmember 18 bf méans of.
the adhesive layer 2a of_the'dicing sheet 2, the unbonded
region of the'adhesive layer 2a is uncovered in the through-

" hole formed in apprbximately the center of the sheet-holding
“membef 18. Thg sheet-holding member 18 is placed on the
‘base member 12, with the adhesive layer 2a oppoéed tb a main
surface'of.the workpiece 1;_-Cohseqﬁently, the first'space
20 surrounded-and substantiaily sealed with the base member
12, the sheet-holding:membe;'ls, and;the aicing sheet 2 is'
formed. -

As shown in Fig. l, the hooﬁ member'zz,approﬁimately U-
- shaped in section is piaced on the sheet-holding member 18
in such a mahner that the'hood member 22 covers thé.dicing
sheet 2. .Cdnsequentiy; a second space 24 surrounded and
substantiaily sealed with the hoéd member 22.aﬁd thé dicing
sheet 2 is forﬁed. At this time, the dicing sheet 2 is held
by the hood member 22 and the sheet-holding member 18 by
being-sandwiched therebetween. | |

A second atmospheric_preésure-adjusting'hqle 26;is



separated fromthe workpiece 1. I'n bonding the dicing sheet 2] REPYAREMENT SHEET
wor kpiece 1, it is possible to flex the dicing sheet 2 by grapgally

reduci ng the atnospheric pressure in the first space 20, with h@ B4R 1995
at nospheri c-pressure-adjusting. hole 26 open. -Further, in bond|{ng the dicing
sheet 2 to the workpiece 1, it is possible {p flex the dicing|steet—2"0y }
gradual |y increasing the atnospheric pressure in the second space—24-—wth—-
the first atnospheric pressure-adjusting hole 16 open. In holding the -
di ci ng sheet 2 on the sheet-holding menber 18, : adhésive agent may be
applied to one main surface of the sheet-holding nenber 18 so as to hold
the.dicing formed on the hood member 22 at approximately the center

thereon' The seéond.atmosphgric.press@re-adjuSting hole-26
is_connecte& wiﬁh*én_atmospheric pressure—a&justing
device(not shown) which adjusts the atmo#pheric p:essﬁre_in
the_seqdhd_spaée 24 by éﬁcking'air_éreéent thérein”or--”.
supplying air to thergin._ As:the atmospheric pressure-
adjusting device,_a compréssor,.a,vacuum pump 6r the like is
used.:

:The sheetfﬁonding method according to'this'embodimeht'
is described below with reference to Fig. 1. 'Fi;st, as
shown in Fig. 1(A), the workpiece 1 is held dn_the_base
mémber 12 by‘béing.sucked by the'sucking.hoié 14 poéitioned:
at approximateiy the ;enter_of the base member 12. The
dicing sheeﬁ'z.is bonded:td the sheet?holdihg.member 18.
‘The sheet—hbiding meﬁber-;a is pléced”on the_base member 12,
with the adhesi#e'layér 2a of the dicing sheet 2 opposed to
the'workﬁigCe i. Conseqﬁently,.the first space 20 is

-~ formed. Then, ﬁhe hood membér 22 is placedIOﬁ the sheet-
. holding mémbe; 18 to“form the second space 24. The dicing
~sheet 2 and the sheet-holding mémbef 18 are held by the hood
_member 22 and the base membe: 12 by being sandwiched
_;hergbetween. | o | |

Then, the air in the first space 20”is.sﬁqked through
the firéﬁ'atmqsphé#ic-pressure—adjﬁéting hple 16 to reducé

the atmospheric pressure therein. At the same time, the air



sheet 2 by neans of the adhesive agent. Wiile the present inyert+omtas
been particularly described and shown, it is to be under st ood REFaACEMENY SHEET
description s used nerely as an i1 lustrative view and exanpl & father th
limtation, and the spirit and scope of the present invention ar27 MAR'%&B
determned solely by the terns of 16 thelappended clalns

-1n the second space 24 is sucked through the second
atmospherlc pressure adjustlng hole 26 to reduce the
atmospherlc pressure thereln. The reason for reduc1ng the
atmospheric pressure in the first space 20 and the second
space'24.simultaneously.is to.prevent the air from
.permeatlng between the workplece 1 and the d1c1ng sheet 2,
i. e., to prevent bubbles from " being generated therebetween
to a possible hlghest degree._ |
'-Then,_the sucking of the air in the second space 24 is
stopped, while_the atmospheric pressure-reduced state in the
first space'zo-is naintained. Then, air is gradually fed
into the second space 24 to increase the atmospherlc
pressure thereln.. Consequently, the atmospherlc pressure in
the second space.§4 becomes gradually hlgher, thus exceedlng
the atmospheric pressure in the first space 20. As a
result, as shown in Eig. 1(B),_the'dicing sheet 2 is flexed
into the first space 26 to form a bow configuration in
section.. Because the dicing sheet 2 is held by the sheet-
holding member 18 having an area dgreater than that of the
workpiece 1 to whlch the d1c1ng sheet 2 is bonded, the
.d1c1ng sheet 2 is flexed to the greatest degree at
_approxlmately the center thereof. .The center of one main
surface of the dicing sheetzé, namely,'the lowermost polnt
of the.sectdonally'bow-shaped portion of the main surface
thereof is initially brought into'contact with the center of



17 WHAT IS CLAIMED I'S: 1. A sheet- bondi ng net hod conpri si ng the.shep§gﬁgﬂg
hol di ng a workpi ece; holding a sheet to be bonded to one main, “SuiFaee—of

the workpiece; forming a first space substantially seal ed anj e
space between the sheet and the workpi ece accomrmodat ed there Qct%ﬂgﬂgggy

second space opposed to the first space mniﬁ

thetmain“surfaCe of the workpiece 1_and_pressed.againstjthe
WOrkpiece 1, becanse the atmospherdc pressure in the second
space 24 is hlgher than that in the first space 20. |
As shown 1n Flg. 1(C), the atmospherlc pressure in the

.second space 24 1s kept to be increased. As'a resuit, the
d1c1ng sheet 2 is pressed agalnst the workpiece 1 1n the
order from the center of the main surface of the workplece 1
to the perlphery of the maln surface thereof and bonded to
the entlre main surface thereof. After the d1c1ng sheet 2
is bcnded to the entire main surface of. the_workplece_l,_the
operation for redncing the'atmospheric.pressure in the fdrst
space 20, the.cperation for_increasing the_atmoSpheric
pressure'in the second spaCe 24, and thepoperation;for
sﬁckinj_the wOrkpiece 1 hy means of the suCking hole.14 are
stopped.ﬂ As a result, the workpfece 1 is moVed upward b§
the tensile force of the-dicing.sheet 2, as shown in Fig.
1(D). - Aftertthe base memher-lz and the hood member 22 are
_separated from each other vertically, the workpiece l.to."
which the diCing.sheet'Z.has'been bonded is transported to'a.
place at which a snhsequent proceSS is performed,-pith the
workpiece-i being.held by the'sheet-holding member 18

| In ‘the sheet bondlng method accordlng to th1s
enbodiment, the flexed d1c1ng sheet 2 is bonded to the main
surface of the workp;ece_l gradual;y from the_p01nt of the

main surface of the workpiece 1 corresponding to the



the sheet sandw ched therebetween; setting an atnospheric pr
first space to be lower than that in the second space; and b
sheet to the main surface of the workpiece by pressing the s
the main surface thereof by utilizing the difference between
at nospheric pressure in the first space andishat in the seco
The sheet - bondi ng et hod according to claim™T, wherein a ste

“hg T he '
ﬁlz PAdAR 4836
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of reducing

the atnospheric pressure in the first space and that in the second space is

perfornmed, before carrying out the step of bonding the sheet

to the main

surface of the workpiece by pressing the sheet against the main surface

lowermost point of the flexed portion of the dicing sheet 2
to the periphery of ;he'main surface 6f thé workpiece l{
Thus, the sheetfbondiqg method prevents air ffﬁm pefmeating
between the dicing Sheet 2 and the workpiece 1 and hence,
prevents ﬁubbies from béing generated therebetWeen.
Furthei, the method of bfessihg £hé dicing'sheet 2 by.
utilizing the difference between the atmospheric preésure in
the first spacé 20 and that in'ihé_second space 24 provides
:the following advantaggs:l Firstiy,'the entire dicing sheet
2.1is préssed agaihst the main surface of.the workpiece 1 at
a uniform,fréssure; secondly, the fofce for pressing the
 dicing.sheet 2 against_the workpiece 1 can be adjusted
easily by adjﬁsﬁing tﬁe'éfmosphéric preééure in the first
-'spaCe 20 and thaﬁ in fhé second space 24; and thirdly, an
exéessive stress can be'éreventéd from being applie& to the
workpiecé_l and thus, there is little possibility that the
workpiece 1 is crackled or'brbken.

Fig. 3 is a sectional view showing a shéet—bonding
apparatus according to another embodiment of the present
invention. The-sheet-bbnding apparatus 10 compriseé.a
plate—shaped pbrous_materiai 28 having permeability; The
porous material 28 is pésitioned'in the second space 24. In
order to preveht the_dicing éheét 2 from being fléxed into
'the‘sééond'space 24 in réduciﬁg the'atmospheric preésure in

the second space 24, the:porous material 28 is in contact



t hereof by utilizing the difference between the atnospheri
first space and that in the second space. 3. The sheet-bo®
according to claim1, wherein a porous material having per aszﬂA b Sha
provided in the . 18 second space so as to prevent the she t 21 ﬁ)g%g
fl exed i nto the second space. 4. The sheet-bondi ng met hod la¢cording to

claim1, further conprising a step of prevelting a tensile\force Trom bei ng

Pressur

SRRt

with:one main suffécé Of'thé_dicing sﬁeet 2 6ppési£e to_its
bther'mainhsurfaée ébhfroﬁting the workpiecéll. The porous
material 28_having éermeability Sucksithe diéing sheet 2
théreto in reducing thé'a€mcépheric preséure in ‘the second
 space 24, thus preventihg'the diéiﬁg sheet 2 from being
flexed'teward the side opposite to the wbrkpiede-pOSitioned
'side and preventing the geheration of buﬁbles to a high
degfee_in bondihg the dicing'sheet 2 to the wo:kpieée 1.
.Fig;.4 is a sectibnal view showing a sheeﬁ—bonding
'apparatus éééording to still another'embodiment of the
?preseht invéntion. The Sheét-bqnding apparatus 10 comprises
a WOrkpiece—holdihg member 30 .serving as a'wofkpiéce—holding_
means and.mCVable verﬁicaliy. A second sucking hole 32 for
suéking the workpiece 1 is.formed on the workpiece-holdihg
member 30 in such a manner that the,secdnd sucking hole 32
penetrates verticaliy thfouéh'the center the:eof. The
second sucking hole 32-is:cohnected with the suéking hole 14
formed on'the_base member'12 by means of a connection_pipe
34 such as a rubber pipe which islelastic._ The workpiece 1
ié sucked by é-suckihg'device(not shown) cqnﬁected with the '
sﬁéking hole'i4; As a result, the workpiece 1 is held by
.thé.workpieceeholding member 30, with_the:workpiecé 1 being
sucked by the_éeéond_suCking hole 32. As the sucking
dévice,'a vacuum pump or the iike'is used.

The WOrkpiéce—hblding member 30 is'vettically movably .




applled to the sheet by noving the workpiece toward the sh eﬁEﬁy@cngNWSHEET
prevent .the sheet from being separated fromthe wor kpi ece Hy
force to be performed after carrying out the step of bondi g t?eqﬂmﬁ@qgmp
the main surface of the workpiece by pressing the sheet agai mal n

pressure in the first space and that in the=%econd space. 5

surface thereof by utilizing the dlfferenceﬂgetmeen the at npspheric
‘ A

sheet - bondi ng met hod conprising the steps of: hol ding a worKpiece; hbldihg
a sheet to be bonded to one nain surface of the wor kpi ece;’ :

held by a hydraullc cyllnder 36. The dicing sheet 2.is_
'bonded to the workplece 1 in a method 51m11ar to the above-
described method-by mov1ng the workp1ece-hold1ng member 30
downward. Thereafter, the workpiece-hdlding member 30 is
moved upwerd by the hydrauiic cylihder‘36 so.as to eliminate
‘the tensile force applied to the flexed'dicing'sheet 2. In
this_menner; “the dicihg sheet 2 can.be prevehted'from beihg
separated from the workpiece 1,

In bondlng the d1c1ng sheet 2 to the workplece 1, it'is.
possible to flex the dicing sheet 2 by gradually redueihg
the atmosphe;ic'pressure_in'the first space 20, with the
'second atmbspherie-p:essure-edjusting hole 26 open.
Further, in bonding the dicing sheet 2 to the workpiece 1,
it is'possible'to.fiex the dicing sheet 2 by gradually
incteasing the atmospheric pressure in the second spece 24,

- with the first atmpspheric pressurefadjusting hole 16 oﬁen.

In helding:the qieiﬁg sheet 2 on the sheet-holding

' member 18,:adhesive egent may be applied to one main surface -
of the sheet—holding member ié SO'as_to hold the dicing
sheet 2 by means of the adhesive agent. |

While the present'ihvention.has been-particula;iy
'described and shown, it is to be understhdd that such
descriptionhs used merely as an illﬁstratime view and
example rethet thah limitation, and the spirit end scope of

the'ﬁreSent invention are determined'solely'by the'terms of



formng a first space substantially seal ed and i ncl udi ng tﬁﬁgpunuamdmﬂsmﬁem
t he sheet and the workpi ece acconmodat ed t herei n; forning!a- _ space
opposed to the first space wi th the sheet sandw ched theriepe ??ﬂ
an atnospheric pressure in the first space to be-l ower than!t |n t
second space; and bonding the sheet to the 1gai n surface of:t

preSS|ng t he sheet agalnst the mai n. surface*thereof by \

‘the appended claims.



19 |ncrea5|ng t he atnDspherlc pressure in the second space. -6-—Fhe™

sheet - bondi ng met hod according to claimb5, further. conpr|3|ngEeAs¥MENF$ﬂEET
reduci ng the atnospheric¢ pressure in the first space.and t In the. on
space to be performed before carrying out the step of bondiin zﬁeV@Re

the main surface of the workpiece by pressijyg the sheet ag|
surface thereof, by increasing the atnospheﬁic pressure in

space. 7. The sheet - bondi ng method according to claimb5, wh :
mat eri al “having perneability is provided in the second space so as to

prevent the sheet fron1be|ng erxed o

WHAT IS CLAI.MED Is:
1. A sheet- oondlng method comprls ng the steps of:
hold;ng'a workplece,
: hoiding a’ sheet to be bonded to one_hain surface of the
‘workpiece; |
forming a first space Substehtially.seeled_and'including
the séace between the sheet and the workpiece_accomhodated
therein; | !
'forming a secend s?ace opposed to the first space, with
the-sheet.sendwiched therebetween; |
setting an atmospheric pressﬁre in the_first space to be-
lcwer than that in the secdnd.space; and |
- bonding the sheet to the main surface of the workpiece'by
éfessing ehe sﬁeet egainst the main surface thereof_by
uti;izieg the difference'between'the atmospheric pressure in
the first spaCe and that in the second space.
2. The sheet bondlng method accordlng to claim 1, whefeih a
step of reduc1ng the atmospherlc pressure in the first space
and that in the second space is performed, before carrying
out_the.step of'bonding ﬁhe sheeﬁ to.the main surface.of,tﬁe
workpiece by pressing the sheet against the main surface
thereof bY'utilieing”the difference between the atmospheric
pressure in the_first space end thet in the seeond space.
3. The sheet?bonding method according to claim_l,.whe;ein a

" porous material hevihg-permeability is provided in the

N




to‘the sheet by movi ng t he morkplece toward the sheet so
sheet from bei ng separated fromthe ‘wor kpi ece by the tensii g OL
perfornmed after carrying out the step of bonding the sheet{to
surface of the workpiece by pressing the shest against t he
thereof, by increasing the atnospheric pressure in the second space

4AR 4986

e nmain

shéet-bondlng nmet hod conpri sing the steps of: holding a workpiece;

second space so as to_preveht.the'sheet from being flexed .
into the second space. | -
4. The sheet-bohding method according to'claimrl, further
comprising a step of preventing a tehsile force from beihg
applied to_the sheet.by_moving the workpiece toward the
'sheet so as to prevent the'sheet.frOm being.separated from
the workpiece by the-tensile force'to.be performed efter
carrylng out the step of bondlng the sheet to the main
surface of the workplece by press1ng the sheet against the_
main surface_thereof by utilizing the difference between the
athospheric pressure in the first space end that in the
second space.
5..A sheet-bonding method cohprising the steps of:
holding a workpiece; |
holding a sheet to be bonded tofone main surface of the
workpiece; | | |
forming a first space substantialiy sealed and includihq
the space between the sheet and_the'workpiece accommodated
therein;
formlng a second space opposed to the first space, yith
the sheet sandw1ched therebetween,
. settlng an_atmospherlc pressure ;n the first spaCe'to be
lower thah that.in.the second space; and |
-bonding the sheet'to the main.surfece of the workpiece b&

pressing:the sheet against the main surface thereof, by

|




hol ding a sheet to be bonded to one main surface of the Wg%%PLeQ =NT SHEET
formng a first space substantially sealed and incl udi ng }{REE.

the sheet and the workpi ece acconmodated therein; formn sm @e
opposed to the first space, with the sheet sandw ched ther bt ¢ t.
an atmospheric pressure in the first space .0 be \; , _

increasing'the”a;mosphéric pressure in the second space.

6. The'shee£4bonding method acqordiﬂg to claim 5,lfﬁrther'
comprising a step of:reducing'the'athospheric'pressufé in
the first space and that in the second space to be performed
beforé-carrying‘out the stép of bonding the sheet to the
main surface of the workpiece by preésing the sheet against
the main su:face theredf,_by increasiﬂé the atﬁoééhefic
pressiure in the Secdnd spacé. |

-7. The sheet-bonding methbd éccdrding to claim S, wherein a
porous material ha§ing Permeabi;ity is provided in the
second séace sO  as to.pfévént the sheet from being fléxed
into the second space. | |

8. Thé sheet-bonding method 3ccording to claim 5,_further.
comprising‘a step of preventing a tgnsile fofce froﬁ beihg
épplied to'the sheet by moving the workpiecé toward the
~sheet so as,ﬁb_prevent the sheet frpm being separated from
the wo:kpiecé by the'ténsile force to be pe;formed after
carrying out the step of bonding the sheet to the main
‘surface of the_workpiéce by-pressing the sheet against thé
méin surface thereof, by increasing tHe atmdsphe;ic pressufe
in the secoﬁd space. |

9. A sheet-bonding method comprising the steps of:

' holding a workpiece;

'hcldiné a sheet ﬁd be bonded to one main surfaéé of the

workpiece;

* [~ L M S *



| ower than that in the second spaee and bondi ng the shee " n__.1
surface of the workpiece by pressing the sheet agai nst trﬁg MEDIT ‘g
théreof, by further reducing the atnospheric pressure i TTrst space.t

10. The sheet-bondi ng met hod according to claim9, - furth% A&lﬂ&? {
step of reducing the atnospheric pressure in the first s'SLepaggﬂ%ggéﬁﬂé
nding 1§ -

t'he second space to be perforned before car%&ing out the
the sheet to the main surface of the workpiece by preéssi _
against the main surface thereof, by further reducing the
atnDspherlc pressure I n the first space. ' :

-fotming a first space substantially sealed and ihcluding
the space betweeh the sheet and the WOfkpiece.accommodated
-therein; | .

forming'a'secend space.opposed to the first spacé,_with.
the sheet sandwiched therebetheeh; | |

settlng an atmospherlc pressure 1n the.flrst space to be
lower than that in the second space, and | |

bondlng ‘the sheet to the main surface of;the wcrkpiece by
pressing the sheet against the main surface thefeof, by.
furthei reducihg the atmospheric preSSure in the first
space. o |
10. The sheet—bohding method accbrding_to claim 9, further_
'comprising a step'of reducing the atmospheric pressure in
the first space and that in the secohd space to be perferme&
‘before carrying out the.step of . bonding the sheet to the
main surface-of the'workpiece by pressing the sheet against_
the main surface-therecf, by.fﬁrther reducing the
atmospheric pressure in the'first space.

11. The sheet—bondihg method according to claim 9, wherein a
-_porous material hav1ng permeablllty is provided in the

second space so as to prevent the sheet from be1ng flexedi

into the second space. |

12. The sheet-bonding method according to claim 9, further

comprlslng a step of preventlng a tens11e force from belng

"applied to the sheet by mov1ng the workplece toward the

LD llllj-ll I!II




11. The sheet-bondi ng nethod according to claim?9, mhereln
material having permeability is provided in the second spac REP
prévent the sheet from bei-ng flexed into the second space. 1

a Zshf em\% f1g9’a

sheet - bondi ng nethod according to claim9, further conprisin
%El%mlllmu
m bei ng

[0S jENT SHEET

preventing a tensile force frombeing appligd to the sheet b
wor kpi ece toward the . 21 sheet so as to prevent the sheet
separated from | ' -

shegt so as to prevent the sheet frqm being Sepa}at'ed from
the workpieée by the tensile .for'ce to be pé':r_formed"a'fter
carrying out the step of bonding the sheet to the méin
surface of the workpiece by preésing_ the sheet against the
main surface_théreof; by further reducing the atmospheric

pressure in the first space.

R



t he wor kpi ece by the tensile force to be performed after carrying out the -
step of bonding the sheet to the main surface of the workpi

t he sheet against the main surface thereof, by further reducnﬁgLA¢EMENTSHEET
atnnspherlc pressure in the first space. : _ - _
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["REPLACEMENT SHEET

SHEET-BONDING METHOD

ABSTRACT.OF THE DISCLOSURE

A sheet-bonding-method according to the preéent
invention'COmpfi§es the stepéldf: holding a workpiece;
holdinj a sheet'to be.bonded_to one main sﬁrface of ‘the
wd;kpiege; forming a fifst space substantially sealed and
including_the space betweeh the sheet and the workpiece
accommodated theréin; forming a_éecond space opposed to the
first space, with the sﬁeét sandwiched therebetween; setting
an atmospheric'pressure in the first space to be lower than
that in‘the secopd space;'aﬁd_bonding the sheet to the_main
sunface'of the workpiece by pressihg the sheet against the

main surface thereof, by utilizing the difference between

~the atmospheric pressure in the first space and that in the

second space.

Figure 1



