WAFER DI VI DI NG METHOD AND WAFER DI VI DI NG APPARATUS

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a wafer di viding
method and a wafer dividing apparatus dividing a wa fer
having starting points of division formed along div iding
lines into individual chips and maintaining an inte rval

between adjacent chips.

Description of the Related Art

A plurality of devices such as integrated c ircuits
(ICs) and large-scale integration circuits (LSIS) a re
individually formed in a plurality of regions parti tioned
along a plurality of crossing dividing lines on a f ront

surface of a wafer, and the wafer thus obtained has

starting points of division formed along the plural ity of
dividing lines by being irradiated with a laser bea m by a
laser processing apparatus. Then, an external forc e is
applied to the wafer, resulting in dividing the waf er
into individual device chips, so that each of the d evice
chips thus divided are used for electrical equipmen t such

as a mobile phone or a personal computer.
Examples of laser processing apparatuses in clude

the following types (1) to (3), and a suitable lase r



processing apparatus is selected depending on a kin
workpiece, a processing accuracy, or the like.

(1) A type in which grooves serving as star
points of division are formed through ablation proc
by applying, to a workpiece, a pulsed laser beam of
wavelength having absorptivity to the workpiece (se
Japanese Patent Laid-open No. Heil0-305420, for exa

(2) A type in which modified layers serving
starting points of division are formed inside a wor
by having a focal point of a pulsed laser beam of a
wavelength passing through the workpiece positioned
inside the workpiece and then applying the pulsed |
beam to the workpiece (see Japanese Patent No. 3408
for example).

(3) A type in which a plurality of shield t
serving as starting points of division and each inc
a fine hole and an amorphous region formed around t
fine hole for shielding the fine hole are formed by
having a focal point of a pulsed laser beam of a
wavelength passing through the workpiece positioned
inside the workpiece and then applying the pulsed |
beam to the workpiece (see Japanese Patent Laid-ope
2014-221483, for example).

Thus, a wafer in which the starting points
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division are formed along the dividing lines are di

into individual device chips by a dividing apparatu
Japanese Patent Laid-open No. 2005-129607, for exam
When a wafer is divided into individual device chip
dividing apparatus described in Japanese Patent Lai

No. 2005-129607, the wafer in which the starting po

of division are formed along the dividing lines are

accommodated in an annular frame having an opening

through an adhesive tape, and the wafer is mounted
wafer holding section of the dividing apparatus whi

annular frame is fixed to a frame fixing section.

the wafer holding section and the frame fixing sect
are relatively moved so as to be separated from eac
other, to expand the adhesive tape, so that a tensi
force is made to act radially on the wafer. In thi
manner, the wafer having the starting points of div
formed along the dividing lines can be divided into
individual device chips, and it is also possible to

an interval between adjacent device chips.

SUVMARY OF THE | NVENTI ON
However, in a state in which the wafer is d
into individual device chips, when a suction force

wafer holding section is made to act on the wafer t
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and hold the wafer on a holding surface of the wafe
holding section and then, the holding surface of th
wafer holding section and a fixing surface of the f
fixing section are brought closer to each other unt
holding surface of the wafer holding section and th
fixing surface of the frame fixing section are on t
same level, a slack occurs in the adhesive tape bet
the wafer and the annular frame in the middle of br
the holding surface of the wafer holding section an
fixing surface of the frame fixing section closer t
other, thereby causing an air leakage between the
adhesive tape and the holding surface to decrease t
suction force on the holding surface. As a result,
adjacent device chips are brought closer, causing a
problem that an interval between the adjacent devic
chips formed upon dividing may not be maintained.

It is therefore an object of the present in
to provide a wafer dividing method and a wafer divi
apparatus capable of dividing a wafer in which star
points of division are formed into individual chips
maintaining an interval between the adjacent chips
upon dividing.

In accordance with an aspect of the present

invention, there is provided a wafer dividing metho
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dividing a wafer, which is accommodated in an annul
frame having an opening accommodating the wafer thr
an adhesive tape and has starting points of divisio
formed along a plurality of crossing dividing lines

individual chips and maintaining an interval betwee
adjacent chips. The method includes a mounting ste
mounting the wafer accommodated in the annular fram
through the adhesive tape on a dividing apparatus
including a wafer holding section having a holding
surface sucking and holding the wafer through the
adhesive tape, a frame fixing section having a fixi
surface fixing the annular frame on a same level as
holding surface, and separating means relatively
separating the wafer holding section and the frame

section from each other to expand the adhesive tape
dividing the wafer into individual chips. The meth

includes an expanding step of expanding the adhesiv

by operating the separating means in a state in whi

suction force of the wafer holding section is appli

the wafer mounted on the dividing apparatus to divi

wafer into individual chips and to form an interval
between adjacent chips. The method further include
sucking and holding step of applying a suction forc

the wafer holding section with the adhesive tape ex
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to suck and hold the wafer through the adhesive tap e, and

a shrinking step of bringing the wafer holding sect ion
and the frame fixing section relatively closer to e ach
other until the holding surface and the fixing surf ace
are on a same level and heating a slaked portion of the
adhesive tape between the wafer and the annular fra me to
shrink. In this method, the shrinking step include s a
leak preventing sub-step of heating a slacked porti on of
the adhesive tape to shrink so as not to generate a n air
leakage on the holding surface on a way where the h olding

surface and the fixing surface are on the same leve l.
Preferably, the Ileak preventing sub-step is

performed when a value of a pressure meter disposed in

the wafer holding section is changed. It is prefer red

that the leak preventing sub-step is performed at a

timing set in advance. Preferably, the leak preven ting

sub-step is performed in a state in which approach

between the holding surface and the fixing surface is
stopped.

In accordance with another aspect of the pr esent
invention, there is provided a wafer dividing appar atus
dividing a wafer, which is accommodated in an annul ar
frame having an opening accommodating the wafer thr ough
an adhesive tape and has starting points of divisio n



formed along a plurality of crossing dividing lines
individual chips and maintaining an interval betwee
adjacent chips, the wafer dividing apparatus includ
wafer holding section having a holding surface suck
and holding the wafer through the adhesive tape, a
fixing section having a fixing surface fixing the a

frame on a same level as the holding surface, separ
means relatively separating the wafer holding secti

the frame fixing section from each other to expand
adhesive tape and dividing the wafer into individua
chips, heating means heating a slacked portion of t
adhesive tape between the wafer and the annular fra
shrink, and controlling means. The controling mea
performs expanding control expanding the adhesive t
operating the separating means in a state in which
suction force of the wafer holding section is appli

the wafer mounted on the wafer holding section to d

the wafer into individual chips and to form an inte

between adjacent chips, sucking and holding control

applying a suction force of the wafer holding secti

with the adhesive tape expanded to suck and hold th

wafer through the adhesive tape, and shrinking cont
bringing the wafer holding section and the frame fi

section relatively closer until the holding surface
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the fixing surface are on a same level and heating
slaked portion of the adhesive tape between the waf
the annular frame to shrink. The controlling means

a slacked portion of the adhesive tape to shrink so
not to generate an air leakage on the holding surfa

a way where the holding surface and the fixing surf
are on a same level.

Preferably, the wafer holding section has a
pressure meter disposed therein, and the controllin
means prevents an air leakage by causing the heatin
means to heat a slacked portion of the adhesive tap
shrink when a value of the pressure meter disposed
wafer holding section is changed. Preferably, the
controlling means prevents an air leakage by causin
heating means to heat a slacked portion of the adhe
tape to shrink at a timing set in advance. Prefera
the controlling means causes the heating means to h
slacked portion of the adhesive tape to shrink in a
in which approach between the holding surface and t
fixing surface is stopped.

According to the wafer dividing method of t
present invention, since the shrinking step include
leak preventing sub-step of heating the slacked por

of the adhesive tape to shrink so as not to generat
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air leakage on the holding surface on a way where t he

holding surface and the fixing surface are on the s ame
level, it is possible to divide the wafer having th e
starting points formed therein into individual chip s and

to maintain an interval between adjacent chips form ed
upon dividing.

According to the wafer dividing apparatus o f the
present invention, since the controlling means perf orm
shrinking control of heating the slacked portion of the
adhesive tape to shrink so as not to generate an ai r
leakage on the holding surface on a way where the h olding
surface and the fixing surface are on the same leve l, it

is possible to divide the wafer having the starting
points formed therein into individual chips and to
maintain an interval between adjacent chips formed upon
dividing.

The above and other objects, features and
advantages of the present invention and the manner of
realizing them will become more apparent, and the
invention itself will best be understood from a stu dy of
the following description and appended claims with
reference to the attached drawings showing a prefer red

embodiment of the invention.



BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG. 1 is a perspective view schematically
illustrating a dividing apparatus of a wafer accord ing to
an embodiment of the present invention;

FIG. 2 is a cross-sectional view of the div iding
apparatus illustrated in FIG. 1,

FIG. 3 is a cross-sectional view of the div iding
apparatus illustrating a state in which a mounting step
is performed,;

FIG. 4 is a cross-sectional view of the div iding
apparatus illustrating a state in which an expandin g step
is performed,;

FIG. 5 is a cross-sectional view of the div iding
apparatus illustrating a state in which a leak prev enting

step in a shrinking step is performed,;

FIG. 6 is a cross-sectional view of the div iding
apparatus illustrating a state in which a slack of an
adhesive tape is eliminated after the leak preventi ng

step is performed;

FIG. 7 is a cross-sectional view of the div iding
apparatus illustrating a state in which another sla ck of
the adhesive tape occurs and the leak preventing st ep is

performed again; and

FIG. 8 is a cross-sectional view of the div iding

10



apparatus illustrating a state in which a holding s urface
of a wafer holding section and a fixing surface of a

frame fixing section are on the same level.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT
An embodiment of a wafer dividing method an d a
wafer dividing apparatus according to the present

invention will be described with reference to the

attached drawings. FIG. 1 illustrates a wafer 2 wh ich can

be divided into individual chips by the wafer divid ing
method and the wafer dividing apparatus according t o the
present invention. The disc-like wafer 2 is accomm odated

in an annular frame 4 having an opening 4a for

accommodating the wafer 2 through an adhesive tape 6.
More specifically, a peripheral edge of the adhesiv e tape
6 is fixed to the annular frame 4 so as to cover th e
opening 4a, a back surface 2b of the wafer 2 is att ached
to the adhesive tape 6. A front surface 2a of the wafer 2
Is partitioned into a plurality of rectangular regi ons by

a plurality of dividing lines (reference character

omitted) in a grid pattern, and the plurality of

rectangular regions have a plurality of devices 8 s uch as
ICs or LSIs formed therein, respectively. Also, th e wafer
2 has starting points of division 10 in a grid patt ern

11



formed therein along the dividing lines by an appro
laser processing apparatus. The starting points of
division 10 may be formed of grooves formed in the
surface 2a of the wafer 2 through ablation processi
modified layer formed inside the wafer 2, a plurali
shield tunnels each including a fine hole and an
amorphous region formed around the fine hole for
shielding the fine hole, or the like. Alternativel
starting point of division 10 may be a cut groove f
in a cutting apparatus rotatably mounted with a cut
blade. As another alternative, the adhesive tape 6
may be formed from a polyvinyl chloride (PVC) and t
like has a heat shrinking property of shrinking whe
heated at a predetermined temperature or more. The
annular frame 4 is formed from an appropriate metal
material having a heat resistance, such as a stainl
steel.

Referring to FIG. 1 and FIG. 2, a descripti
be given regarding a wafer dividing apparatus confi
according to the present invention. A dividing app
12 includes a wafer holding section 14 having a hol
surface to hold and suck the wafer 2 through the ad
tape 6, a frame fixing section 16 having a fixing s

to fix the annular frame 4 on the same level as the
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holding  surface, separating means 18 relatively

separating the wafer holding section 14 and the fra me
fixing section 16 from each other to expand the adh esive
tape 6, thereby dividing the wafer 2 into individua I
chips, heating means 20 heating a slacked portion o f the
adhesive tape 6 between the wafer 2 and the annular frame

4 to shrink, and controlling means 22 (see FIG. 2).

The wafer holding section 14 includes a cir cular
base 24 (see FIG. 1), a cylindrical support column 26
extending upward from an upper surface of the base 24, a
circular porous suction chuck 28 fixed to an upper end of
the cylindrical support column 26, and a suction so urce
32 connected with the suction chuck 28 through a fl ow

path 30 (see FIG. 2). As illustrated in FIG. 2, a

diameter of the suction chuck 28 is larger than a

diameter of the wafer 2 and is smaller than an inne r
diameter of the annular frame 4. In the flow path 30 of
the wafer holding section 14, disposed are a pressu re
meter 34 measuring a pressure in the flow path 30, and a
valve 36 opening/closing the flow path 30. Then, i n the

wafer holding section 14, the suction source 32 is
operated in a state in which the valve 36 is opened to
generate a suction force on an upper surface of the

suction chuck 28, so that the wafer 2 mounted on th e

13



upper surface of the suction chuck 28 can be sucked
held. In other words, in the present embodiment, t
upper surface of the suction chuck 28 functions as
holding surface to suck and hold the wafer 2 throug
adhesive tape 6.

The frame fixing section 16 and the separat
means 18 will be described below. In the present
embodiment, as illustrated in FIG. 1, the separatin
means 18 includes a plurality of electric cylinders
extending upward from a peripheral edge portion of
upper surface of the base 24 at an interval in a
circumferential direction. The plurality of electr
cylinders constituting the separating means 18 is ¢
with the frame fixing section 16 at an upper end of
of the electric cylinders, and the separating means
causes the frame fixing section 16 to move with res
to the wafer holding section 14 in an upward and do
directions and to stop at an arbitrary position. T
frame fixing section 16 includes an annular elevati
piece 38 coupled with the upper end of the separati
means 18, and a plurality of clamps 40 each arrange
an outer peripheral edge of the elevating piece 38
interval in the circumferential direction. As illu

in FIG. 1 and FIG. 2, an inner diameter of the elev
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piece 38 is larger than an outer diameter of the su

column 26 of the wafer holding section 14, and ther

gap between an inner peripheral surface of the elev

piece 38 and an outer peripheral surface of the sup
column 26. Also, the inner diameter and an outer d

of the elevating piece 38 are formed in a manner
corresponding to an inner diameter and an outer dia

of the annular frame 4, respectively, and the annul
frame 4 may be mounted on an upper surface of the
elevating piece 38. Then, in the frame fixing sect

it is possible to fix the annular frame 4 mounted o

upper surface of the elevating piece 38 with the
plurality of clamps 40. In other words, in the pre
embodiment, the upper surface of the elevating piec
functions as the fixing surface of the frame fixing
section 16 on which the annular frame 4 is fixed on
same level as the holding surface of the wafer hold
section 14. Moreover, the separating means 18 move
frame fixing section 16 downward with respect to th
wafer holding section 14 so as to be separated from

other in a state in which the annular frame 4 is fi

the frame fixing section 16, thereby expanding the
adhesive tape 6 to divide the wafer 2 into individu

device chips 8. Note that, although the separating
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18 in the present embodiment causes the frame fixin g
section 16 to be separated from the wafer holding s ection

14, it is sufficient only if the separating means

relatively separate the wafer holding section and t he
frame fixing section from each other, and according ly,
the separating means may have a configuration in wh ich
the wafer holding section is moved upward so as to be
separated from the frame fixing section, in an oppo site
manner to the present embodiment. Alternatively, t he

separating means may include an air cylinder.

As illustrated in FIG. 2, the heating means 20
includes a heater nozzle 42 in a circular plate sha pe as
a whole, a heater 46 connected with the heater nozz le 42
through a flow path 44, and a valve 48 opening/clos ing
the flow path 44. The heater nozzle 42 is formed w ith an
annular ejecting port 42a at a lower surface thereo f, and
the ejecting port 42a is disposed above a portion b etween

the suction chuck 28 and the elevating piece 38

(specifically, above the adhesive tape 6 between th e
wafer 2 and the annular frame 4 upon mounting the w afer 2
to the dividing apparatus 12). Then, the heating m eans 20
operates the heater 46 with the valve 48 opened to eject
an air at a high temperature (at 600°C, for example ) from
the ejecting port 42a of the heater nozzle 42, ther eby

16



heating a slacked portion of the adhesive tape 6 be
the wafer 2 and the annular frame 4 to shrink.

The controlling means 22 made up of a compu
includes a central processing unit (CPU) performing
operational processing according to a control progr
read only memory (ROM) storing the control program
the like, a readable/rewritable random access memor
(RAM) storing a result of operation and the like (a
them are not illustrated). The controlling means 2
electrically connected to the suction source 32 and
valve 36 of the wafer holding section 14, the separ
means 18, and the heater 46 and the valve 48 of the
heating means 20 to control operation of the suctio
source 32 and the valve 36 of the wafer holding sec
14, the separating means 18, and the heater 46 and
valve 48 of the heating means 20. Also, the contro
means 22 is electrically connected to the pressure
34 of the wafer holding section 14, and a value of
pressure in the flow path 30 which is measured by t
pressure meter 34 is sent to the controlling means

Next, a wafer dividing method according to
present invention will be described. In the presen
specification, a wafer dividing method using the ab

mentioned dividing apparatus 12 will be described.
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wafer dividing method using the dividing apparatus
first, a mounting step of mounting the wafer
accommodated in the annular frame 4 through the adh
tape 6 to the dividing apparatus 12 will be perform

the mounting step as llustrated in FIG. 3, the
separating means 18 is first operated to have the u
surface of the elevating piece 38 positioned on the

level as the upper surface of the suction chuck 28.

with the front surface 2a of the wafer 2 facing upw

the wafer 2 is mounted on the upper surface (holdin
surface) of the suction chuck 28 of the wafer holdi
section 14, while at the same time, the annular fra

is mounted on the upper surface (fixing surface) of
elevating piece 38 of the frame fixing section 16.

the clamps 40 fix the annular frame 4.

After the mounting step is performed, the

controling means 22 performs expanding control

(expanding step) in which the separating means 18 i
operated in a state in which no suction force of th
wafer holding section 14 is applied to the wafer 2

mounted on the wafer holding section 14 of the divi

apparatus 12 to expand the adhesive tape 6, thereby

dividing the wafer 2 into individual chips as well

forming an interval between adjacent chips. In the
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expanding control (expanding step), first, the suct
source 32 of the wafer holding section 14 is not op
or the valve 36 of the wafer holding section 14 is
S0 as not to apply the suction force of the suction
28 to the wafer 2. Next, as illustrated in FIG. 4,
separating means 18 moves the elevating piece 38 do
to separate the upper surface of the elevating piec
from the upper surface of the suction chuck 28. As
result, the annular frame 4 moves downward together
the elevating piece 38, so that the adhesive tape 6
to the annular frame 4 at the peripheral edge there
expanded and a tensile force is radially act on the
2. Accordingly, it is possible to divide the wafer
having the starting points of division 10 formed al
the dividing lines into the individual device chips
form an interval between adjacent chips.

After the expanding control (expanding step
performed, the controlling means 22 performs suckin
holding control (sucking and holding step) of apply

suction force of the wafer holding section 14 with

adhesive tape 6 expanded to suck and hold the wafer

through the adhesive tape 6. In the sucking and ho

control (sucking and holding step), with the adhesi

tape 6 expanded, the valve 36 of the wafer holding
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section 14 is opened, and the suction source 32 is
operated, thereby generating a suction force on the
surface of the suction chuck 28. Accordingly, it i
possible to apply the suction force of the suction
28 to the wafer 2 which is divided into the individ
device chips 8 to suck and hold the wafer 2 through
adhesive tape 6.

After the sucking and holding control (suck
holding step) is performed, the controling means 2
performs shrinking control (shrinking step) in whic
wafer holding section 14 and the frame fixing secti
are relatively brought closer to each other until t
holding surface and the fixing surface are on the s
level and in which the slacked portion of the adhes
tape 6 between the wafer 2 and the annular frame 4
heated by the heating means 20 to be shrunk. In th
shrinking control (shrinking step) according to the
present embodiment, when the separating means 18 ca
the frame fixing section 16 to move upward with res
to the wafer holding section 14 until the upper sur
(holding surface) of the suction chuck 28 of the wa
holding section 14 and the upper surface (fixing su
of the elevating piece 38 of the frame fixing secti

are on the same level, the controlling means 22 per
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leak preventing control (leak preventing step) of h eating

the slacked portion of the adhesive tape 6 to shrin k by
the heating means 20 so as not to generate an air | eakage
on the upper surface of the suction chuck 28 on a w ay
where the upper surface of the suction chuck 28 and the
upper surface of the elevating piece 38 are on the same
level.

The leak preventing control (leak preventin g step)

may be performed, for example, when a value of the

pressure meter 34 disposed in the wafer holding sec tion
14 is changed. More specifically, the leak prevent ing
step may be performed when a value (0.5 atm, for ex ample)

of the pressure meter 34 at the time of sucking and

holding the wafer 2 on the upper surface of the suc tion
chuck 28 through the adhesive tape 6 is changed by a
predetermined value (by 0.01 atm, for example) or m ore.
It is convenient to perform the leak preventing con trol

(leak preventing step) in a state in which approach

between the upper surface (holding surface) of the

suction chuck 28 of the wafer holding section 14 an d the
upper surface (fixing surface) of the elevating pie ce 38
of the frame fixing section 16 is stopped. In the leak
preventing control (leak preventing step), as illus trated
in FIG. 5, the valve 48 of the heating means 20 is opened,

21



and the heater 46 is operated, whereby an air at a
temperature (at 600°C, for example) is ejected from
ejecting port 42a of the heater nozzle 42 toward th
slacked portion of the adhesive tape 6 between the
2 and the annular frame 4 thereby heating the slack
portion of the adhesive tape 6 to shrink. Accordin
Is possible to maintain the suction force of the su
chuck 28 to the wafer 2 which is divided into the
individual device chips 8 and to maintain an interv
between the adjacent chips formed upon dividing. T
illustrated in FIG. 7, the controlling means 22 per
the shrinking step of heating the slacked portion o
adhesive tape 6 to shrink when the upper surface (h
surface) of the suction chuck 28 of the wafer holdi
section 14 and the upper surface (fixing surface) o
elevating piece 38 of the frame fixing section 16 a
the same level, and as illustrated in FIG. 8, a sla
the adhesive tape 6 is eliminated. Note that the n
of heating the slacked portion of the adhesive tape
shrink may be more than twice, or may be once.

As described above, in the present embodime
expanding control (expanding step), the sucking and
holding control (sucking and holding step), and the

shrinking control (shrinking step) are performed, a
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the shrinking control (shrinking step), the leak
preventing control (leak preventing step) of heatin
slacked portion of the adhesive tape 6 to shrink is
performed so as not to generate an air leakage on t
upper surface (holding surface) of the suction chuc
on a way where the upper surface (holding surface)
suction chuck 28 of the wafer holding section 14 an
upper surface (fixing surface) of the elevating pie
of the frame fixing section 16 are on the same leve
Accordingly, it is possible to divide the wafer 2 h
the starting points of division 10 formed along the
dividing lines into the individual device chips 8 a
maintain an interval between the adjacent chips for
upon dividing.

Note that the Ileak preventing control (leak
preventing step) may be performed at a timing set i
advance. More specifically, the leak preventing co

(leak preventing step) may be performed at a timing

which the separating means 18 moves the frame fixin

section 16 upward toward the wafer holding section

a predetermined amount from a state in which
expanding control (expanding step) has been perform
Regarding a timing at which the leak preventing con

(leak preventing step) is performed, for example, a
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amount by which the frame fixing section 16 moves u pward

when a value of the pressure meter 34 obtained at a time
of sucking and holding the wafer 2 on the upper sur face
of the suction chuck 28 through the adhesive tape 6 is
changed by a predetermined value is acquired in adv ance
by an experiment, the timing at which the leak prev enting
control (leak preventing step) is performed may be set to
a timing at which the separating means 18 moves the frame

fixing section 16 upward by the amount obtained in

advance in the experiment.

The present invention is not limited to the details
of the above described preferred embodiment. The s cope of
the invention is defined by the appended claims and all
changes and modifications as fall within the equiva lence
of the scope of the claims are therefore to be embr aced

by the invention.
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WHAT IS CLAI MED | S:

1. A wafer dividing method of dividing a w

which is accommodated in an annular frame having an

opening accommodating the wafer through an adhesive

and has starting points of division formed along a

plurality of crossing dividing lines, into individu

chips and maintaining an interval between adjacent

the method comprising:

a mounting step of mounting the wafer accom

in the annular frame through the adhesive tape on a

dividing apparatus including

a wafer holding section having a ho
surface sucking and holding the wafer
adhesive tape,

a frame fixing section having a fix

through

surface fixing the annular frame on a same level as

holding surface, and

separating means relatively separat

wafer holding section and the frame fixing section

each other to expand the adhesive tape and dividing

wafer into individual chips;

an expanding step of expanding the adhesive

operating the separating means in a state in which

suction force of the wafer holding section is appli
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the wafer mounted on the dividing apparatus to divi
wafer into individual chips and to form an interval
between adjacent chips;

a sucking and holding step of applying a su
force of the wafer holding section with the adhesiv
expanded to suck and hold the wafer through the adh
tape; and

a shrinking step of bringing the wafer hold
section and the frame fixing section relatively clo
each other until the holding surface and the fixing
surface are on a same level and heating a slaked po
of the adhesive tape between the wafer and the annu
frame to shrink,

wherein the shrinking step includes a leak
preventing sub-step of heating a slacked portion of
adhesive tape to shrink so as not to generate an ai
leakage on the holding surface on a way where the h
surface and the fixing surface are on the same leve

2. The wafer dividing method according to

wherein the leak preventing sub-step is per
when a value of a pressure meter disposed in the wa
holding section is changed.

3. The wafer dividing method according to

wherein the leak preventing sub-step is per
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at a timing set in advance.

4. The wafer dividing method according to

wherein the leak preventing sub-step is per
in a state in which approach between the holding su
and the fixing surface is stopped.

5. A wafer dividing apparatus dividing a w

which is accommodated in an annular frame having an
opening accommodating the wafer through an adhesive

and has starting points of division formed along a

plurality of crossing dividing lines, into individu
chips and maintaining an interval between adjacent
the wafer dividing apparatus comprising:

a wafer holding section having a holding su
sucking and holding the wafer through the adhesive

a frame fixing section having a fixing surf
fixing the annular frame on a same level as the hol
surface;

separating means relatively separating the
holding section and the frame fixing section from e
other to expand the adhesive tape and dividing the
into individual chips;

heating means heating a slacked portion of
adhesive tape between the wafer and the annular fra

shrink; and
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controlling means,
wherein the controlling means performs

expanding control expanding the adh

tape by operating the separating means in a state i

which no suction force of the wafer holding section
applied to the wafer mounted on the wafer holding s
to divide the wafer into individual chips and to fo
interval between adjacent chips,

sucking and holding control applyin

suction force of the wafer holding section with the

adhesive tape expanded to suck and hold the wafer t
the adhesive tape, and
shrinking control of bringing the w

holding section and the frame fixing section relati
closer to each other until the holding surface and
fixing surface are on a same level and heating a sl
portion of the adhesive tape between the wafer and
annular frame to shrink,

the controlling means heats a slacked portio
the adhesive tape to shrink so as not to generate a
leakage on the holding surface on a way where the h
surface and the fixing surface are on the same leve

6. The wafer dividing apparatus according
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wherein the wafer holding section has a pre
meter disposed therein, and

the controlling means prevents an air leaka
causing the heating means to heat a slacked portion
the adhesive tape to shrink when a value of the pre
meter disposed in the wafer holding section is chan

7. The wafer dividing apparatus according
S5,

wherein the controlling means prevents an a

leakage by causing the heating means to heat a slac

portion of the adhesive tape to shrink at a timing
advance.

8. The wafer dividing apparatus according
5,

wherein the controlling means causes the he
means to heat a slacked portion of the adhesive tap
shrink in a state in which approach between the hol

surface and the fixing surface is stopped.
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