PEELI NG METHOD FOR PEELI NG OFF SUBSTRATE FROM SUPPORT

PLATE

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a peeling nethod
for peeling off a substrate or the |like provided over a
front surface of a support plate through a peel |ayer
fromthe support plate.

Description of the Related Art

In an el ectroni c apparatus such as a nobil e phone
and a personal conputer, a device chip provided with a
devi ce such as an electronic circuit is an indispensable
conponent. The device chip is obtained, for exanple, by a
method in which a front surface of a wafer fornmed froma
sem conductor material such as silicon is partitioned
into a plurality of regions by division |lines (streets),
then a device is fornmed in each of the regions, and
thereafter the wafer is divided along the division |ines.

The devi ce chip obtained by the aforenentioned
nmethod is fixed, for exanple, to a nother substrate for
chip size package (CSP), is electrically connected by
such a method as wire bonding, and is thereafter seal ed

with a nolding resin. Wth the device chip thus seal ed



with the nolding resin to forma package device, the
device chip can be protected fromexternal factors such
as shocks, light, heat, and water.

In recent years, a packaging technol ogy called fan-
out wafer |evel packaging (FOALP) in which package
termnals are forned outside the region of a device chip
by use of a re-wiring technique on a wafer |evel has cone
to be adopted (see, for exanple, Japanese Patent Laid-
open No. 2016-201519). 1In addition, a packagi ng
technol ogy cal |l ed fan-out panel |evel packaging (FOPLP)

i n whi ch package devi ces are nanufactured collectively on
the level of a panel (typically, a glass substrate used
for manufacture of a liquid crystal panel) larger than
the size of a wafer has al so been proposed.

In the FOPLP, for exanple, a wiring |layer (RDL:
redistribution layer) is formed over a front surface of a
support plate (carrier plate) serving as a tenporary
substrate through a peel |ayer (tenporary adhesion |ayer),
and a device chip is joined to the wring layer. Next,
the device chip is sealed with a nolding resin, to obtain
a seal ed substrate (package panel). Thereafter, the
seal ed substrate is thinned by such a nethod as grindi ng,
after which the sealed substrate is divided, to conplete

package devi ces.



SUMVARY OF THE | NVENTI ON

In the aforenmenti oned FOPLP, for exanple, after the
seal ed substrate is divided into package devices, the
support plate is renoved fromthe package devices.
Specifically, each package device is picked up fromthe
support plate. However, since the adhesive force of the
peel layer is strong to a certain extent, it has been
difficult to peel off the package device fromthe support
pl ate wi thout damaging the wiring layer or the like in
t he package devi ce.

On the other hand, it nay be contenplated to pee
of f and renove the support plate fromthe seal ed
substrate before dividing the seal ed substrate into
package devices. However, in this case, also, it has been
difficult to peel off the sealed substrate fromthe
support plate without damagi ng the support plate or the
seal ed substrate including the wiring | ayer and the |ike.

It is therefore an object of the present invention
to provide a peeling nethod by which a substrate or the
i ke can be easily peeled off froma support plate.

In accordance with an aspect of the present
i nvention, there is provided a peeling nmethod for peeling

of f a substrate provided over a front surface of a

3



support plate through a peel layer from the support plate,
the peeling nethod including: a first holding step of
hol di ng one of the support plate and the substrate by a
first holding unit; a start point region formng step of
blowwng a fluid to an end portion of the peel |ayer
exposed at an end portion of the support plate and the
substrate, to forma start point region which will serve
as a start point when peeling off the substrate fromthe
support plate; a second holding step of holding the other
of the support plate and the substrate by a second
hol ding unit; and a peeling step of relatively noving the
first holding unit and the second holding unit in
directions for spacing away fromeach other, to peel off
the substrate fromthe support plate.

In the descri bed aspect of the present invention,
a side of the front surface of the end portion of the
support plate may be covered with part of a netallic film
or resin filmconstituting the peel |ayer, and the
peeling nmethod may further include a renoving step of
renmoving the netallic filmor resin filmcovering the
side of the front surface of the end portion of the
support plate by a cutting blade or a | aser beam before
the start point region form ng step.

In accordance wth another aspect of the present



i nvention, there is provided a peeling nmethod for peeling
of f a substrate provided over a front surface of a
support plate through a peel layer fromthe support plate
after dividing the substrate into a plurality of snmal
pi eces, the peeling nmethod including: a first hol ding
step of holding the support plate by a first hol ding
unit; a dividing step of causing a cutting bl ade to cut
into the substrate, or applying a | aser beam of such a
wavel ength as to be absorbed in the substrate to the
substrate, along division lines set on the substrate, to
di vide the substrate into the plurality of small pieces;
a start point region formng step of blowng a fluid to
the peel |ayer exposed at an end portion of a small piece
anong the plurality of small pieces, to forma start
poi nt region which will serve as a start point when
peeling off the small piece fromthe support plate; a
second hol ding step of holding the small piece by a
second holding unit; and a peeling step of relatively
nmoving the first holding unit and the second hol ding unit
in directions for spacing away from each other, to pee
off the small piece fromthe support plate.

In the peeling nethods according to the aspect and
anot her aspect of the present invention, a fluid is bl own

to an end portion of the peel layer, to formthe start



poi nt region which will serve as a start point when
peeling off the substrate, or each of snmall pieces
obt ai ned by dividing the substrate, fromthe support
plate. Therefore, the substrate or the small piece can be
easily peeled off fromthe support plate, with the start
poi nt region as a start point.

The above and ot her objects, features and
advant ages of the present invention and the manner of
realizing themw || becone nore apparent, and the
invention itself will best be understood froma study of
the followi ng description and appended clains with
reference to the attached drawi ngs showi ng a preferred

enbodi nent of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1A is a sectional viewillustrating a
configuration exanple of a conposite substrate including
a support plate and a substrate;

FIG 1B is a sectional viewillustrating a first
hol di ng st ep;

FIG 2Ais a partly sectional side view
illustrating a start point region form ng step;

FIG 2B is a partly sectional side view

illustrating a second hol di ng step;



FIG 3 is a partly sectional side viewillustrating
a peeling step;

FIG 4A is a sectional viewillustrating, in an
enlarged form a state of an end portion of the support
pl ate before a renoving step i s perforned,

FIG 4B is a partly sectional side view
illustrating the renoving step

FIG BAis a sectional viewillustrating a
configuration exanple of a conposite substrate used in a
peel i ng met hod according to a nodification;

FIG 5B is a partly sectional side view
illustrating a first holding step and a dividing step of
the peeling nmethod according to the nodification;

FIG 6Ais a partly sectional side view
illustrating a start point region formng step and a
second hol ding step of the peeling nethod according to
t he nodification; and

FIG 6B is a partly sectional side view
illustrating a peeling step in the peeling nethod

according to the nodification.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT
An enbodi ment according to an aspect of the present

invention will be described referring to the attached



drawi ngs. A peeling nmethod according to the present
enbodi nent is a peeling nmethod for peeling off a
substrate (seal ed substrate) provided over a front
surface of a support plate (carrier plate) through a pee
| ayer (tenporary adhesion |ayer) fromthe support plate,
and includes a first holding step (see FIG 1B), a start
point region formng step (see FIG 2A), a second hol di ng
step (see FIG 2B), and a peeling step (see FIG 3).

In the first holding step, one of the support plate
and the substrate (in the present enbodi nent, the
substrate) is held by a chuck table (first holding unit),
and the other (in the present enbodi nent, the support
plate) is exposed. In the start point region formng step,
a fluid is blown to an end portion of the peel layer, to
forma start point region which will serve as a start
poi nt when peeling off the substrate fromthe support
pl at e.

In the second holding step, the other of the
support plate and the substrate (the support plate) is
hel d by a suction pad (second holding unit). In the
peeling step, the first holding unit and the second
hol ding unit are relatively noved in directions for
spaci ng away from each other, to peel the substrate from

the support plate. The peeling nethod according to the
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present enbodi ment will be described in detail bel ow

FIG 1A is a sectional viewillustrating a
configuration exanple of a conposite substrate 1 used in
the present enbodi nent. The conposite substrate 1
i ncl udes a support plate (carrier plate) 3 forned from an
insulating material such as, for exanple, soda gl ass,
borosilicate glass, or quartz glass. The support plate 3
i ncludes, for exanple, a roughly flat first surface
(front surface) 3a, and a second surface (back surface)
3b on the side opposite to the first surface 3a, and is
rectangul ar in shape in plan view fromthe first surface
3a side or the second surface 3b side. The thickness of
the support plate 3 is, for exanple, not nore than 2 mm
and is typically 1.1 mm

Note that while the support plate 3 forned fromthe
i nsulating material such as soda gl ass, borosilicate
glass or quartz glass is used in the present enbodi nent,
the material, shape, structure, size, and the |like of the
support plate 3 are not particularly limted. For exanple,
a substrate or the like forned froma material such as,
for exanple, a sem conductor, a ceramc, aresin or a
netal may al so be used as the support plate 3. A disk-
shaped sem conductor wafer or the |ike my also be used

as the support plate 3.



A substrate (seal ed substrate) 7 is provided on the
first surface 3a side of the support plate 3 through a
peel |ayer (tenporary adhesion |ayer) 5. The peel layer 5
I's provided on substantially the whole part of the first
surface 3a by stacking a netallic film an insulating
material filmor the like, for exanple, and has a
function of adhering the support plate 3 and the
substrate 7 to each other. |In addition, the peel layer 5
may include a resin filmor the |ike which functions as
an adhesi ve.

The thickness of the peel layer 5 is, for exanple,
not nmore than 20 um and is typically 5 um Wen the
substrate 7 is peeled off fromthe support plate 3 in the
peeling step described |later, the peel layer 5 is
separated into a first portion 5a (see FIG 3 and the
like) in close contact wwth the support plate 3 side, and
a second portion 5b (see FIG 3 and the like) in close
contact with the substrate 7 side.

The substrate 7 is called, for exanple, a package
panel, a package wafer or the like, and includes a wiring
| ayer (RDL) (not illustrated) in contact wwth the pee
| ayer 5, a plurality of device chips 9 joined to the
wiring layer, and a sealing material (nolding resin

| ayer) 11 for sealing each of the device chips. The
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substrate 7 is configured in substantially the sanme size
and shape as the support plate 3 in plan view. The
t hi ckness of the substrate 7 is, for exanple, not nore
than 1.5 mm and is typically 0.6 mm

Note that the first surface (front surface) 7a side
of the substrate 7 may be processed by such a nethod as
grinding. In addition, in those regions of the substrate
7 which are between the adjacent chips 9, division |lines
(cutting lines) (streets) are set. By cutting the
substrate 7 along arbitrary division lines, the substrate
7 is divided into a plurality of small pieces each
i ncluding one or a plurality of device chips 9.

When the substrate 7 (or the small chips) is cut
along all the division lines, a plurality of package
devi ces corresponding to the device chips 9 are obtai ned.
It is to be noted, however, that the material, shape,
structure, size, and the like of the substrate 7 are not
particularly limted. For instance, the substrate 7 may
include mainly the wring layer, and may not include the
device chips 9, the sealing material 11 or the |ike.

In the pealing nethod according to the present
enbodi nent, first, a first holding step of holding the
substrate 7 side of the aforenenti oned conposite

substrate 1 and exposing the support plate 3 side is
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performed. FIG 1B is a sectional viewillustrating the
first holding step. Note that in FIG 1B, part of the
conmponents is depicted in terns of functional bl ocks.

The first holding step is carried out using a
peel ing apparatus 2 depicted in FIG 1B and the |ike. The
peel i ng apparatus 2 has a chuck table (first hol ding
unit) 4 for holding the conposite substrate 1. The chuck
table 4 includes a cylindrical frame body 6 formed froma
nmetallic material represented by stainless steel, for
exanpl e, and a holding plate 8 that is forned froma
porous material and is di sposed on the upper side of the
frame body 6.

An upper surface of the holding plate 8 is a
hol di ng surface 8a for suction holding the substrate 7
side of the conposite substrate 1. A |ower surface side
of the holding plate 8 is connected to a suction source
12 through a passage 6a provided inside the frame body 6,
a valve 10, and the like. Therefore, with the valve 10
opened, a negative pressure of the suction source 12 can
be made to act at the holding surface 8a.

The chuck table 4 (frame body 6) is connected to a
rotational drive source (not illustrated) such as a notor,
and is rotated around a rotational axis which is

substantially parallel to the aforenentioned hol di ng
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surface 8a. In addition, the chuck table 4 (franme body 6)
IS supported by a noving nechanism (not illustrated), and
is noved in a direction substantially parallel to the

af orenenti oned hol di ng surface 8a.

In the first holding step, as depicted in FIG 1B
for exanple, the first surface 7a of the substrate 7 is
put into contact with the hol ding surface 8a of the chuck
table 4. Then, the valve 10 is opened, to cause the
negati ve pressure of the suction source 12 to act at the
hol di ng surface 8a. By this, the substrate 7 side of the
conposite substrate 1 is suction held by the chuck table
4. Thus, the second surface 3b side of the support plate
3 is in an exposed state.

After the first holding step, a start point region
formng step is conducted in which a fluid is blown to an
end portion of the peel layer 5 to forma start point
region which will serve as a start point when peeling off
the substrate 7 fromthe support plate 3. FIG 2Ais a
partly sectional side viewillustrating the start point
region formng step. Note that in FIG 2A, also, part of
the conponents is depicted in terns of functional bl ocks.

The start point region formng step is carried out
usi ng the peeling apparatus 2 successively. As

illustrated in FIG 2A, a nozzle 14 for jetting the fluid
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is disposed on the upper side of the chuck table 4. The
nozzle 14 is supported, for exanple, by a noving
mechani sm (not illustrated), and is noved in a direction
substantially perpendicular to the hol ding surface 8a and
a direction substantially parallel to the holding surface
8a.

In the start point region formng step, for exanple,
the chuck table 4 holding the conposite substrate 1
thereon is rotated, whereby a jet port of the nozzle 14
is oriented to an end portion of the peel layer 5 (or an
end portion of the support plate 3 and the substrate 7).
In addition, the chuck table 4 and the nozzle 14 are
relatively noved, to adjust the distance between the
conposite substrate 1 and the nozzle 14.

Thereafter, while jetting the fluid fromthe jet
port of the nozzle 14 toward the end portion of the pee
| ayer 5, the chuck table 4 and the nozzle 14 are
relatively noved in such a manner that the nozzle 14 is
noved al ong the end portion of the peel layer 5. By this,
the start point region which will serve as a start point
at the time of peeling can be fornmed at the end portion
of the peel |ayer 5.

The start point region is desirably fornmed al ong

the whol e circunference of the conposite substrate 1 (or
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the whole part of the end portion of the peel l|ayer 5).
This permits the substrate 7 to be suitably peeled off
fromthe support plate 3. It is to be noted, however
that the start point region may be forned at only a part
of the end portion of the peel layer 5, within such a
range that the substrate 7 can be suitably peel ed off
fromthe support plate 3.

As the fluid jetted fromthe nozzle 14, there may
be used, for exanple, a gas such as air, a liquid such as
water, or a mxed fluid obtained by mxing a gas with a
liquid. Particularly, in the case where a binary fluid
obtained by mxing air with water is used as the fluid,
it is easy to forma suitable start point region. The
di stance between the chuck table 4 and the nozzle 14 is
adjusted within such a range that the start point region
can be suitably fornmed, according to conditions such as
the material of the peel layer 5, the kind of the fluid
jetted fromthe nozzle 14, the pressure at which the
fluid is jetted, etc.

After the start point region formng step, a second
hol ding step is perforned in which the support plate 3
side of the conposite substrate 1, of which the substrate
7 side is held by the chuck table 4, is further held. FIG

2B is a partly sectional side viewillustrating the
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second holding step. Note that in FIG 2B, also, part of
the conponents is depicted in terns of functional bl ocks.

The second holding step is carried out using the
peel i ng apparatus 2 successively. As depicted in FIG 2B
a suction pad (second holding unit) 16 for hol ding the
conposite substrate 1 is disposed on the upper side of
the chuck table 4. A lower surface of the suction pad 16
is a holding surface 16a for suction hol ding the support
plate 3 side of the conposite substrate 1.

The hol ding surface 16a is connected to a suction
source (not illustrated) through a passage (not
illustrated), a valve (not illustrated), and the |ike.
Therefore, wth the val ve opened, a negative pressure of
the suction source can be made to act at the hol ding
surface 16a. The suction pad 16 is supported by a noving
nmechani sm (not illustrated), for exanple, and is noved in
a direction substantially perpendicular to the hol ding
surface 8a and in a direction substantially parallel to
t he hol di ng surface 8a.

In the second holding step, for exanple, the chuck
table 4 holding the conposite substrate 1 thereon and the
suction pad 16 are relatively noved, to bring the hol ding
surface 16a of the suction pad 16 into contact with the

second surface 3b of the support plate 3. Then, the valve
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i's opened, to cause the negative pressure of the suction
source to act at the holding surface 16a. By this, in a
state in which the substrate 7 side of the conposite
substrate 1 is suction held by the chuck table 4, the
support plate 3 side is suction held by the suction pad
16.

After the second holding step, a peeling step is
performed in which the chuck table 4 and the suction pad
16 are relatively noved in directions for spacing away
fromeach other to peel off the substrate 7 fromthe
support plate 3 is perforned. FIG 3 is a partly
sectional side viewillustrating the peeling step. Note
that in FIG 3, also, part of the conmponents is depicted
in terms of functional blocks.

In the peeling step, as illustrated in FIG 3, for
exanple, a force is exerted on the suction pad 16 by the
nmovi ng nmechani smin such a manner that the suction pad 16
is nmoved substantially perpendicularly to the hol ding
surface 8a and in a direction for spacing away fromthe
chuck table 4. As aforenentioned, the substrate 7 of the
conposite substrate 1 is suction held by the chuck table
4, and the support plate 3 of the conposite substrate 1
is suction held by the suction pad 16. |In addition, the

start point region which will serve as a start point at
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the tine of peeling is forned at the end portion of the
peel | ayer 5.

Therefore, when a force substantially
perpendicularly to the holding surface 8a and in the
direction for spacing away fromthe chuck table 4 is
exerted on the suction pad 16, the peel layer 5 is
separated into a first portion 5a in close contact with
the support plate 3 side and a second portion 5b in close
contact with the substrate 7 side. Then, the suction pad
16 is noved substantially perpendicularly to the hol ding
surface 8a and in the direction for spacing away fromthe
chuck table 4, whereby the substrate 7 is peeled off from
t he support plate 3.

As has been descri bed above, in the peeling nethod
according to the present enbodinent, the fluid is bl own
to the end portion of the peel layer 5 to formthe start
poi nt region which will serve as a start point when
peeling the substrate (seal ed substrate) 7 fromthe
support plate 3, and, therefore, the substrate 7 can be
easily peeled off fromthe support plate 3, with the
start point region as the start point. In other words,
the possibility of damagi ng of the substrate 7 or the
support plate 3 at the tine of peeling can be suppressed

to a low | evel
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Note that the present invention is not limted to
t he above-described enbodi nent, and can be carried out
with various nodifications. For instance, while the
substrate 7 side of the conposite substrate 1 is held by
the chuck table 4 in the first holding step and the
support plate 3 side of the conposite substrate 1 is held
by the suction pad 16 in the second holding step in the
above enbodi nent, the support plate 3 side of the
conposite substrate 1 nay be held by the chuck table 4 in
the first holding step and the substrate 7 side of the
conposite substrate 1 may be held by the suction pad 16
in the second hol di ng step.

In addition, while the conposite substrate 1 is
hel d by sucking the substrate 7 side by the chuck table 4
in the first holding step in the above enbodi nent, the
conposite substrate 1 nay be held, for exanple, by a
met hod in which the first surface 7a of the substrate 7
is brought into contact with the chuck table 4 and an
edge or the |like of the substrate 7 is pressed from above
or a lateral side by an arbitrary nenber.

Note that in this case, it is sufficient to press
the edge or the like of the substrate 7 from above or a
| ateral side at |east before the peeling step. Besides,

when hol ding the support plate 3 side of the conposite
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substrate 1 by a simlar nethod, the second surface 3b of
the support plate 3 is brought into contact with the
chuck table 4, and an edge or the |i ke of the support
plate 3 is pressed fromabove or a lateral side by an
arbitrary nenber.

In addition, for exanple, there is a possibility
that the first surface 3a side of an end portion of the
support plate 3 used in the above enbodi nent is covered
with part of the netallic filmor resin filmconstituting
the peel layer 5. In that case, it is difficult to form
the start point region at the end portion of the pee
layer 5, and it is highly possible that the substrate 7
cannot be easily peeled off fromthe support plate 3.

In such a case, therefore, it is recommendable to
performa renoving step of renoving the netallic filmor
resin filmcovering the first surface 3a side of the end
portion of the support plate 3, prior to the start point
region formng step. FIG 4A is a sectional view
illustrating, in an enlarged form a state of the end
portion of the support plate before the renoving step is
perfornmed, and FIG 4B is a partly sectional side view
depi cting the renoving step.

As illustrated in FIG 4A, the first surface 3a

side of the end portion of the support plate 3 used in
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the peeling nmethod according to a nodification is covered
by part 5c of the netallic filmor resin film
constituting the peel layer 5. In this nodification,
therefore, the part 5c of the netallic filmor resin film
Is renoved, to make it easy to formthe start point
region at the end portion of the peel layer 5 in the
subsequent start point region formng step.

Specifically, as depicted in FIG 4B, the part 5c
of the netallic filmor resin filmis renoved by use of a
cutting unit 18 provided in the peeling apparatus 2. The
cutting unit 18 includes, for exanple, a spindle 20 with
a rotational axis substantially parallel to the holding
surface 8a of the chuck table 4. An annular cutting bl ade
22 having abrasive grains dispersed in a binder is
nounted to one end side of the spindle 20.

A rotational drive source (not illustrated) such as
a notor is connected to the other end side of the spindle
20, and the cutting blade 22 nounted to the one end side
of the spindle 20 is rotated by a force transmtted from
the rotational drive source. The cutting unit 18 is
supported, for exanple, by a noving nmechani sm (not
illustrated), and is noved in a direction substantially
per pendi cul ar to the holding surface 8a and in a

direction substantially parallel to the holding surface
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8a.

In the renoving step, first, the chuck table 4
hol di ng the conposite substrate 1 thereon is rotated,
such that an outer peripheral edge inclusive of the end
portion of the support plate 3 is set perpendicular to
the rotational axis (spindle 20) of the cutting blade 22
in plan view. Then, the chuck table 4 and the cutting
unit 18 are relatively noved, to position the cutting
bl ade 22 on the upper side of an extension |line of the
out er peripheral edge inclusive of the end portion of the
support plate 3 nentioned above. In addition, a | ower end
of the cutting blade 22 is positioned at a position bel ow
the first surface 3a of the support plate 3.

Thereafter, while rotating the cutting bl ade 22,
the chuck table 4 is noved in a direction parallel to the
outer peripheral edge inclusive of the end portion of the
support plate 3. By this, the cutting blade 22 can be
made to cut into the part 5¢c of the netallic filmor
resin filmcovering the first surface 3a side of the end
portion of the support plate 3, and the part 5c of the
metallic filmor resin filmcan be renoved.

As a result, a suitable [am nate structure or the
like of the peel layer 5 is exposed at the end portion of

the peel layer 5, and it becones easy to formthe start
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poi nt region at the end portion of the peel layer 5 in

the start point region formng step conducted later. Wen
the part 5c of the netallic filmor resin filmcovering
the first surface 3a side of the end portion of the
support plate 3 is conpletely renoved by repeating the
above-nentioned operation, the renoving step is conpl et ed.

Note that while the part 5c of the netallic filmor
resin filmcovering the first surface 3a side of the end
portion of the support plate 3 is renoved here by the
nmet hod of causing the cutting blade 22 to cut into the
part 5c, the part 5c of the nmetallic filmor resin film
can al so be renoved by a nethod of applying a | aser beam
of such a wavel ength as to be absorbed in the part 5c.

In addition, while the substrate 7 is peeled off
fromthe support plate 3 before the substrate 7 is
divided into the small pieces such as package devi ces
corresponding to the device chips 9 in the above
enbodi nent, the substrate 7 may be divided into the snal
pi eces such as package devices and then the snmall pieces
may be peeled off fromthe support plate 3.

FIG 5A is a sectional viewillustrating a
configuration exanple of a conposite substrate 1 used in
a peeling nethod according to a nodification. As depicted

in FIG 5A, the basic configuration of the conposite

23



substrate 1 used in this nodification is substantially
the sane as that of the conposite substrate 1 according
to the above enbodinent. It is to be noted, however, that
in the nodification, an unrequired region (for exanple,

an end portion) of the conposite substrate 1 is
prelimnarily renoved by such a nmethod as dicing
conducted using a cutting bl ade.

After the unrequired region of the conposite
substrate 1 is renoved, a first holding step of hol ding
the support plate 3 side of the conposite substrate 1 and
exposi ng the substrate 7 side is perfornmed. FIG 5B is a
partly sectional side viewillustrating the first hol ding
step and a dividing step of the peeling nmethod according
to the nodification. Note that in FIG 5B, part of the
conmponents is depicted in terns of functional bl ocks.

The first holding step is conducted using a peeling
apparatus 2, like the first holding step according to the
above enbodi nent. Specifically, as illustrated in FIG 5B
for exanple, a second surface 3b of the support plate 3
is brought into contact with a holding surface 8a of a
chuck table 4. Then, a valve 10 is opened, to cause a
negati ve pressure of a suction source 12 to act at the
hol di ng surface 8a. By this, the support plate 3 side of

the conposite substrate 1 is suction held by the chuck
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table 4. Thus, the first surface 7a side of the substrate
7 comes into an exposed state.

After the first holding step, the dividing step of
di viding the substrate 7 along division lines into a
plurality of small pieces is perfornmed. As illustrated in
FIG 5B, the dividing step is conducted, for exanple, by
use of a cutting unit 18 of the peeling apparatus 2. The
basic configuration of the cutting unit 18 may be
substantially the same as that of the cutting unit 18
used in the aforenmentioned renoving step, but, in this
di viding step, a cutting blade 22 suited to cutting of
the substrate 7 is used.

In the dividing step, first, the chuck table 4
hol di ng the conposite substrate 1 thereon is rotated,
such that the division line set on the substrate 7 is set
per pendi cul ar to the rotational axis (spindle 20) of the
cutting blade 22 in plan view. Then, the chuck table 4
and the cutting unit 18 are relatively noved, to position
the bl ade 22 on the upper side of an extension |ine of
the division line to be cut.

In addition, a |lower end of the cutting blade 22 is
positioned at such a height that the substrate 7 can be
cut conpletely. Specifically, the | ower end of the

cutting blade 22 is positioned at such a height as to be
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able to at least cut into the peel layer 5. Thereafter,
while rotating the cutting blade 22, the chuck table 4 is
noved in a direction parallel to the division Iine to be
cut.

By this, the cutting blade 22 can be nade to at
| east cut into the peel layer 5 fromthe substrate 7 side
along the division line to be cut, and the substrate 7
can be cut. Such an operation is repeated as required, to
di vide the substrate 7 into small pieces having an
arbitrary size, whereon the dividing step is finished.
Note that in this nodification, the substrate 7 is cut
along all the division |lines, whereby a plurality of
package devices (small pieces) 13 (see FIG 6A)
corresponding to the device chips 9 are forned.

After the dividing step, a start point region
formng step is conducted in which a fluid is blown to an
end portion of the peel layer 5 to forma start point
region which will serve as a start point when peeling off
t he package devices 13 fromthe support plate 3. FIG 6A
is a partly sectional side viewillustrating the start
point region formng step and a second hol ding step of
t he peeling nmethod according to the nodification. Note
that in FIG 6A, also, part of the conponents is depicted

in terns of functional bl ocks.
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The start point region formng step is carried out
usi ng the peeling apparatus 2 successively, like the
start point region form ng step according to the above
enbodi nent. Specifically, for exanple, the chuck table 4
hol di ng the conposite substrate 1 thereon is rotated,
such that a jet port of a nozzle 14 is directed to an end
portion of the peel layer 5 (or an end portion of the
package device 13). In addition, the chuck table 4 and
the nozzle 14 are relatively noved, to adjust the
di stance between the package device 13 and the nozzle 14.

Thereafter, while jetting the fluid fromthe jet
port of the nozzle 14 toward the end portion of the pee
| ayer 5, the chuck table 4 and the nozzle 14 are
relatively noved in such a manner that the nozzle 14 is
noved al ong the end portion of the peel layer 5. By this,
the start point region which will serve as a start point
at the time of peeling can be forned al ong the end
portion of the peel layer 5. Note that the conditions for
the start point region formng step according to the
nodi fication may be simlar to those for the start point
region formng step according to the above enbodi nent.

After the start point region formng step, the
second hol ding step of further holding the package device

13 in a state in which the support plate 3 side is held
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by the chuck table 4 is performed. The second hol di ng
step is carried out using the peeling apparatus 2
successively. As depicted in FIG 6A, a collet (pick-up
tool; second holding unit) 24 for hol ding the package
device 13 is disposed. A lower surface of the collet 24
is a holding surface 24a for suction hol ding the package
devi ce 13.

The hol ding surface 24a is connected to a suction
source (not illustrated) through a passage (not
illustrated), a valve (not illustrated), and the |ike.
Wth the val ve opened, therefore, a negative pressure of
the suction source can be made to act at the hol ding
surface 24a. The collet 24 is supported, for exanple, by
a nmovi ng mechanism (not illustrated), and is noved in a
direction substantially perpendicular to the hol ding
surface 8a and in a direction substantially parallel to
t he hol di ng surface 8a.

In the second holding step, for exanple, the chuck
table 4 holding the conposite substrate 1 thereon and the
collet 24 are relatively noved, such that the hol ding
surface 24a of the collet 24 is put into contact with an
upper surface of the package device 13 or the like. Then,
the valve is opened, to cause the negative pressure of

the suction source to act at the holding surface 24a. By
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this, the package device 13 side is suction held by the
collet 24 in a state in which the substrate 7 side of the
conposite substrate 1 is suction held by the chuck table
4,

After the second holding step, a peeling step is
performed in which the chuck table 4 and the collet 24
are relatively noved in directions for spacing away from
each other, to peel off the package device 13 fromthe
support plate 3. FIG 6B is a partly sectional side view
illustrating the peeling step of the peeling nethod
according to the nodification. Note that in FIG 6B, also,
part of the conponents is depicted in terns of functiona
bl ocks.

As illustrated in FIG 6B, in the peeling step, for
exanple, a force is exerted on the collet 24 by the
novi ng nechani smin such a manner that the collet 24 is
noved substantially perpendicularly to the hol di ng
surface 8a and in a direction for spacing away fromthe
chuck table 4. As aforenentioned, the substrate 7 of the
conposite substrate 1 is suction held by the chuck table
4, and the package device 13 is suction held by the
collet 24. In addition, the start point region which wll
serve as a start point at the tine of peeling is forned

at an end portion of the peel layer 5 that corresponds to
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the end portion of the package device 13.

When a force substantially perpendicular to the
hol di ng surface 8a and in a direction for spacing away
fromthe chuck table 4 is exerted on the collet 24,
therefore, the peel layer 5 is separated into a first
portion 5a in close contact with the support plate 3 side
and a second portion 5b in close contact with the package
device 13 side, with the aforenentioned start region as a
start point. Then, the collet 24 is noved substantially
perpendi cularly to the holding surface 8a and in the
direction for spacing away fromthe chuck table 4,
wher eby the package device 13 is peeled off fromthe
support plate 3.

Note that in the peeling nmethod according to the
nodi fication, for exanple, it is desirable that the start
poi nt region formng step, the second hol ding step, and
the peeling step are conducted repeatedly until all the
package devices 13 are peeled off fromthe support plate
3. In this case, in the start point region form ng step,
it is sufficient to formthe start point region only at
the end portion of the peel layer 5 that corresponds to
the end portion of the package device 13 to be peel ed off
in the subsequent peeling step.

In addition, while the package device 13
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corresponding to each device chip 9 is peeled off from
the support plate 3 in this nodification, a small piece
divided to an arbitrary size inclusive of a plurality of
device chips 9 can also be peeled off fromthe support
plate 3 by a simlar nmethod. Besides, while the substrate
7 is divided into the small pieces by the nethod in which
the cutting blade 22 is caused to cut into the substrate
7 in the dividing step according to the nodification, the
substrate 7 may be cut and divided into the small pieces
by a nethod in which a | aser beam of such a wavel ength as
to be absorbed in the substrate 7 is applied to the
substrate 7.

Besi des, while the case where the conposite
substrate 1 configured to be rectangular in shape in plan
viewis used is illustrated in the above enbodi nent and
nodi fication, in the cases where a di sk-shaped conposite
substrate is used, the operations of the conponent parts
and the like are nodified according to the shape of the
conposite substrate and the |like factors. For exanple, in
the start point region formng step and the renoving step,
it is sufficient that a fluid is blown to an end portion
of the peel layer 5, or the cutting blade 22 is made to
cut into a part 5¢c of the netallic film while rotating

t he chuck table 4.
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QG her than the aforenentioned, the structures,
net hods, and the like according to the above enbodi nent
can be appropriately nodified, in carrying out the
present invention, within the scope of the object of the
I nvention.

The present invention is not Iimted to the details
of the above described preferred enbodi nent. The scope of
the invention is defined by the appended clains and al
changes and nodifications as fall within the equival ence
of the scope of the clains are therefore to be enbraced

by the invention.
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VWHAT IS CLAIMED | S

1. A peeling nmethod for peeling off a substrate
provi ded over a front surface of a support plate through
a peel layer fromthe support plate, the peeling nethod
conpri si ng:

a first holding step of holding one of the support
plate and the substrate by a first holding unit;

a start point region formng step of blowing a
fluid to an end portion of the peel |ayer exposed at an
end portion of the support plate and the substrate, to
forma start point region which will serve as a start
poi nt when peeling off the substrate fromthe support
pl at e;

a second hol ding step of holding the other of the
support plate and the substrate by a second holding unit;
and

a peeling step of relatively noving the first
hol di ng unit and the second holding unit in directions
for spacing away from each other, to peel off the
substrate fromthe support plate.

2. The peeling nethod according to claiml,

wherein a side of the front surface of the end
portion of the support plate is covered with part of a

netallic filmor resin filmconstituting the peel |ayer,
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and

the peeling nmethod further includes a renoving step
of renoving the netallic filmor resin filmcovering the
side of the front surface of the end portion of the
support plate by a cutting blade or a | aser beam before
the start point region form ng step.

3. A peeling nethod for peeling off a substrate
provi ded over a front surface of a support plate through
a peel layer fromthe support plate after dividing the
substrate into a plurality of small pieces, the peeling
nmet hod conpri sing:

a first holding step of holding the support plate
by a first holding unit;

a dividing step of causing a cutting blade to cut
into the substrate, or applying a | aser beam of such a
wavel ength as to be absorbed in the substrate to the
substrate, along division lines set on the substrate, to
di vide the substrate into the plurality of small pieces;

a start point region formng step of blowing a
fluid to the peel |ayer exposed at an end portion of a
smal | piece anong the plurality of small pieces, to form
a start point region which will serve as a start point
when peeling off the small piece fromthe support plate;

a second holding step of holding the small piece by

34



a second holding unit; and

a peeling step of relatively noving the first
hol di ng unit and the second holding unit in directions
for spacing away from each other, to peel off the smal

pi ece fromthe support plate.
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