REMOVAL METHCOD OF CARRI ER PLATE

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a renoval nethod
of a carrier plate used when the carrier plate is renoved
froma workpi ece bonded to a surface of the carrier plate
by a tenporary bondi ng | ayer.

Description of the Related Art

In el ectronic equipnent typified by nobile phones
and personal conputers, a device chip including a device
such as an electronic circuit is an essential constituent
el enent. The device chip is obtained by segnenting a
surface of a wafer conposed of a sem conductor nateria
such as silicon into plural regions by planned dividing
lines (streets) and form ng devices in the respective
regions and thereafter dividing the wafer along these
pl anned dividing lines, for exanple.

For exanple, the device chip obtained by a nethod
i ke the above-described one is fixed to a nother
substrate for a chip size package (CSP) and is
el ectrically connected to a termnal or the like of this
not her substrate by a nethod such as wi re bondi ng and

then is sealed by a nold resin. A package device is



formed through sealing the device chip by the nold resin
as above. This makes it possible to protect the device
chip fromexternal factors such as shock, |ight, heat,
and wat er.

In recent years, a package technique called the
fan-out wafer |evel package (FOALP), in which package
termnals are forned outside the region of a device chip
by using a wafer-level redistribution technique, has
begun to be enpl oyed (for exanple, refer to Japanese
Pat ent Lai d-open No. 2016-201519). Furthernore, a package
techni que called the fan-out panel |evel packagi ng
(FOPLP), in which package devices are collectively
manuf actured at a | evel of a panel (typically glass
substrate used for manufacturing of a liquid crystal
panel) with a larger size than the wafer, has al so been
pr oposed.

In the FOPLP, for exanple, a redistribution |ayer
(RDL) is fornmed over a surface of a carrier plate that
serves as a tenporary substrate with the internedi ary of
a tenporary bondi ng | ayer and device chips are joined to
this redistribution layer. Next, the device chips are
sealed by a nold resin to obtain a package panel.
Thereafter, the package panel is thinned by a nmethod such

as grinding and then this package panel is divided.



Ther eby, the package devices are conpl et ed.

SUVMVARY OF THE | NVENTI ON

In the above-descri bed FOPLP, for exanple, after
t he package panel is divided into the package devi ces,
the carrier plate is renoved fromthese package devi ces.
Specifically, each package device is picked up fromthe
carrier plate. However, when the size of the package
device is small, it is difficult to pick up this package
device fromthe carrier plate.

On the other hand, it is also conceivable that the
carrier plate is separated fromthe package panel to be
renoved before the package panel is divided into the
package devices. However, the bonding force of the
tenporary bonding layer is strong to sone extent and
therefore it is difficult to separate the carrier plate
fromthe package panel w thout damagi ng the package pane
and the carrier plate.

Thus, an object of the present invention is to
provi de a renoval nethod of a carrier plate that can
easily renove the carrier plate froma workpi ece such as
a package panel .

In accordance with an aspect of the present

i nvention, there is provided a renoval nethod of a
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carrier plate used when the carrier plate is renoved from
a wor kpi ece bonded to a region excluding an outer rim
part in a front surface of the carrier plate by a
tenporary bondi ng | ayer di sposed on the whole of the
front surface of the carrier plate. The renoval nethod

i ncludes a tenporary bonding | ayer renoval step of
renmoving part or all of an outer rimpart of the
tenporary bonding |layer, a holding step of holding the
wor kpi ece fromthe upper side by a holding unit after
renoving part or all of the outer rimpart of the
tenporary bonding layer, and a carrier plate renpoval step
of renoving the carrier plate fromthe workpiece by

appl ying a downward force to the outer rimpart of the
carrier plate fromthe side of the front surface of the
carrier plate by a push conmponent and noving the carrier
plate in such a direction as to get further away fromthe
wor kpi ece in a state that the workpiece is held fromthe
upper si de.

In the aspect of the present invention, in the
carrier plate renoval step, the downward force is applied
to the outer rimpart of the carrier plate and the
carrier plate is renoved fromthe workpi ece after a fluid
is sprayed between the workpiece and the carrier plate or

while the fluid is sprayed between the workpi ece and the
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carrier plate, in some cases.

Furthernore, in the aspect of the present invention,
in the carrier plate renoval step, the dowward force may
be applied to the outer rimpart of the carrier plate in
a state that the workpiece and the carrier plate are
imersed in aliquid. In addition, a surfactant may be
contained in the |iquid.

Moreover, in the aspect of the present invention,
in the carrier plate renoval step, the dowward force nay
be applied to the outer rimpart of the carrier plate
while vibration is given to the push conponent in a state
that the workpiece and the carrier plate are imersed in
the |iquid.

Furthernore, in the aspect of the present invention,
in the carrier plate renoval step, the dowward force may
be applied to the outer rimpart of the carrier plate
while vibration is given to the liquid in a state that
the workpi ece and the carrier plate are inmersed in the
l'i quid.

In the renoval nethod of a carrier plate according
to the aspect of the present invention, by renoving at
| east part of the outer rimpart of the tenporary bondi ng
| ayer, a part firmy fixed to the carrier plate in the

outer rimpart of the tenporary bonding |ayer is isol ated
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fromthe central part of the tenporary bonding | ayer that
bonds the carrier plate and the workpiece.

Thus, by hol ding the workpi ece fromthe upper side
by the holding unit and applying the downward force to
the outer rimpart of the carrier plate, the carrier
pl ate can be easily renpoved fromthe workpiece w thout
being affected by the part firmy fixed to the carrier
plate in the outer rimpart of the tenporary bondi ng
| ayer. Furthernore, the gravitational force that acts on
the carrier plate can be used in addition to the downward
force applied to the outer rimpart of the carrier plate
and therefore a large force is not needed when the
carrier plate is renoved fromthe workpi ece.

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 wll best be understood froma study of
the followi ng description and appended clains with
reference to the attached draw ngs show ng preferred

enbodi nents of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1A is a sectional view depicting a

configuration exanple of a conposite substrate including



a carrier plate and a workpi ece;

FIG 1B is an enlarged sectional view depicting
part of FIG 1A

FIG 2A is a sectional view depicting how part of
an outer rimpart of a tenporary bonding |ayer is
renoved;

FIG 2B is a sectional view depicting the state in
whi ch part of the outer rimpart of the tenporary bondi ng
| ayer has been renoved;

FIG 3Ais a sectional view depicting how the
wor kpi ece is held fromthe upper side;

FIG 3B is a sectional view depicting how a
downward force is applied to an outer rimpart of the
carrier plate;

FIG 3Cis a sectional view depicting the state in
whi ch the carrier plate has been renoved fromthe
wor kpi ece;

FIG 4A is a sectional view depicting how the
carrier plate is renoved fromthe workpi ece by a renova
nmet hod of a carrier plate according to a first
nodi fi cati on exanple; and

FIG 4B is a sectional view depicting how the
carrier plate is renmoved fromthe workpi ece by a renpva

met hod of a carrier plate according to a second



nodi ficati on exanpl e.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

An enbodi nent according to one aspect of the
present invention will be described with reference to the
acconpanying drawings. FIG 1A is a sectional view
depicting a configuration exanple of a conposite
substrate 1 used in a renoval nethod of a carrier plate
according to the present enbodinent. FIG 1B is an
enl arged sectional view depicting part of FIG 1A The
conposite substrate 1 includes a carrier plate 3 forned
of an insulator material such as soda gl ass, borosilicate
gl ass, or quartz gl ass.

The carrier plate 3 has a first surface (front
surface) 3a that is substantially flat and a second
surface (back surface) 3b on the opposite side to the
first surface 3a, and the shape thereof as viewed from
the side of the first surface 3a or the side of the
second surface 3b is forned into a rectangular flat plate
shape. For exanple, the thickness of the carrier plate 3
Is equal to or smaller than 2 mm typically 1.1 mm

Al t hough the carrier plate 3 conposed of an
insulator material such as soda gl ass, borosilicate gl ass,

or quartz glass is used in the present enbodi nent, there
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is no particular limt to the material, shape, structure,
size, and so forth of the carrier plate 3. For exanple,
it is also possible to use a plate conposed of a materi al
such as a sem conductor, ceramc, resin, or netal as the
carrier plate 3. A circul ar-disc-shaped plate such as a
sem conductor wafer may be used as the carrier plate 3.

A workpiece 7 is bonded to the first surface 3a of
the carrier plate 3 with the internmediary of a tenporary
bondi ng | ayer 5. The tenporary bonding layer 5 is
di sposed on substantially the whole of the first surface
3a by overlapping a netal film insulator film or the
li ke, for exanple. The tenporary bonding |layer 5 is
formed of a resin filmor the like that functions as an
adhesive in sonme cases.

For exanple, the thickness of the tenporary bondi ng
layer 5 is equal to or smaller than 20 um typically 5 um
The tenporary bonding layer 5 includes a central part 5a
that bonds the carrier plate 3 and the workpiece 7 and an
outer rimpart 5b that covers the outer rimpart of the
first surface 3a of the carrier plate 3, and so forth.
That is, the workpiece 7 is bonded to the region
excluding the outer rimpart of the first surface 3a in
the carrier plate 3. Part of the outer rimpart 5bis

firmy fixed to the carrier plate 3 and does not easily



peel off.

When the carrier plate 3 is separated and renoved
fromthe workpiece 7, the central part 5a of the
tenporary bonding layer 5 is split into a first part 5c
(see FIG 3C) in tight contact with the side of the
carrier plate 3 and a second part 5d (see FIG 3C) in
tight contact wwth the side of the workpiece 7. Before
the carrier plate 3 is separated fromthe workpi ece 7,
part of the outer rimpart 5b firmy fixed to the carrier
plate 3 is isolated fromthe central part 5a in order for
the central part 5a to be properly split.

The workpiece 7 is referred to al so as package
panel , package wafer, and so forth, for exanple, and
i ncludes a redistribution |ayer (RDL) (not depicted) in
contact with the central part 5a of the tenporary bondi ng
| ayer 5, plural device chips 9 joined to the
redistribution layer, and a nold resin layer 11 that
seal s each device chip 9. The workpiece 7 is forned into
a flat plate shape simlar to the carrier plate 3, for
exanpl e.

Furthernore, the size of the workpiece 7 when the
wor kpiece 7 is viewed fromthe side of a first surface
(front surface) 7a (on the opposite side to the tenporary

bonding layer 5) is smaller than the size of the carrier
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plate 3 when the carrier plate 3 is viewed fromthe side
of the first surface 3a or the side of the second surface
3b. In addition, for exanple, the thickness of the

wor kpiece 7 is equal to or smaller than 1.5 nm typically
0.6 mMm

The side of the first surface 7a of the workpiece 7
may be processed by a nethod such as grinding.
Furthernore, planned dividing lines are set in regions
bet ween the device chips 9 adjacent in the workpiece 7.
For exanple, by cutting the workpiece 7 along any pl anned
dividing lines, the workpiece 7 is divided into plura
wor kpi ece pi eces each including one or plural device
chi ps 9.

Mor eover, when the workpiece 7 (or workpiece
pieces) is cut along all planned dividing |ines, plural
package devi ces corresponding to the respective device
chips 9 are obtained. However, there is no particul ar
limt to the material, shape, structure, size, and so
forth of the workpiece 7. For exanple, the workpiece 7 is
conposed mainly of the redistribution | ayer and does not
i nclude the device chips 9, the nold resin |layer 11, and
so forth in sone cases.

In the renoval nethod of a carrier plate according

to the present enbodinent, first, at |east part of the
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outer rimpart 5b of the tenporary bonding layer 5 is
renoved (tenporary bonding | ayer renoval step). FIG 2A
is a sectional view depicting how part of the outer rim
part 5b of the tenporary bonding layer 5 is renoved. FIG
2B is a sectional view depicting the state in which part
of the outer rimpart 5b of the tenporary bonding |layer 5
has been renoved.

When part of the outer rimpart 5b is renoved, a
| aser processing apparatus 2 depicted in FIG 2A is used.
The | aser processing apparatus 2 includes a chuck table 4
for holding the conposite substrate 1. For exanple, the
chuck table 4 includes a circular cylindrical frane body
6 conposed of a netal material typified by stainless
steel and a holding plate 8 that is conposed of a porous
material and is disposed at the upper part of the frane
body 6.

The upper surface of the holding plate 8 is a
hol di ng surface 8a for sucking and holding the carrier
plate 3 of the conposite substrate 1. The | ower surface
side of the holding plate 8 is connected to a suction
source 12 through a flow path 6a nmade inside the frane
body 6, a valve 10, and so forth. Thus, when the valve 10
i s opened, a negative pressure of the suction source 12

can be made to act on the hol ding surface 8a.
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The chuck table 4 (frame body 6) is coupled to a
rotational drive source (not depicted) such as a notor
and rotates around a rotation axis substantially
per pendi cul ar to the above-descri bed hol di ng surface 8a
by a force generated by this rotational drive source.
Furthernore, the chuck table 4 (frane body 6) is
supported by a novenent nechani sm (not depicted) and
noves in a processing feed direction substantially
parallel to the above-described hol ding surface 8a and an
i ndexing feed direction that is substantially parallel to
the hol ding surface 8a and is substantially perpendicul ar
to the processing feed direction.

As depicted in FIG 2A, a laser irradiation unit 14
i s di sposed above the chuck table 4. The | aser
irradiation unit 14 includes a | aser oscillator (not
depi cted) that can generate a | aser beam 16 with such a
wavel ength as to be absorbed by the tenporary bondi ng
| ayer 5 and an optical system (not depicted) that guides
the | aser beam 16 to the conposite substrate 1 held by
t he chuck table 4.

When part of the outer rimpart 5b is renoved,
first, the carrier plate 3 of the conposite substrate 1
is held by the chuck table 4 and the side of the

wor kpi ece 7 i s exposed upward. That is, as depicted in
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FIG 2A, the second surface 3b of the carrier plate 3 is
brought into contact wth the holding surface 8a of the
chuck table 4. Thereafter, the valve 10 is opened and a
negati ve pressure of the suction source 12 is nade to act
on the hol ding surface 8a.

After the conposite substrate 1 is held by the
chuck table 4, the outer rimpart 5b of the tenporary
bondi ng | ayer 5 exposed upward is irradiated with the
| aser beam 16 and part 5e of the outer rimpart 5bis
renoved as depicted in FIG 2B. Specifically, while the
| aser beam 16 is emtted downward froma | aser beam
em ssion port of the laser irradiation unit 14, this
| aser beam em ssion port of the laser irradiation unit 14
is relatively noved along the part 5e of the outer rim
part 5b of the tenporary bonding | ayer 5.

The part 5e of the outer rimpart 5b as the target
of renoval is set at a position at a distance of 1 mMmto
3 mmfromthe outer rimof the tenporary bonding | ayer 5
(or carrier plate 3) in such a manner as to surround the
central part 5a of the tenporary bonding |layer 5, for
exanple. That is, an annular region that surrounds the
central part 5a is set as the target of renoval. However,
there is no particular Iimt to the position of the part

5e of the outer rimpart 5b. Furthernore, the condition
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of the irradiation with the |laser beam 16 is adjusted in
a range in which the part 5e of the outer rimpart 5b can
be renoved by abl ati on.

Due to this, as depicted in FIG 2A, the part 5e of
the outer rimpart 5bis irradiated wth the | aser beam
16 fromthe upper side and the part 5e of the outer rim
part 5b can be renoved. That is, part of the outer rim
part 5b firmy fixed to the carrier plate 3 is isolated
fromthe central part 5a, so that it becones possible to
easily separate the carrier plate 3 fromthe workpi ece 7.
Al t hough only the part 5e of the outer rimpart 5b is
renoved in the present enbodi nent, the whole of the outer
rimpart 5b may be renoved.

After the part 5e of the outer rimpart 5b of the
tenporary bonding | ayer 5 has been renoved, the workpiece
7 of the conposite substrate 1 is held fromthe upper
side (holding step). FIG 3Ais a sectional view
depi cting how the workpiece 7 is held fromthe upper side.
When the workpiece 7 is held fromthe upper side, a
separating apparatus 22 depicted in FIG 3A and so forth
is used. The separating apparatus 22 includes a hol di ng
unit 24 for holding the workpiece 7 of the conposite
substrate 1 fromthe upper side.

At the lower part of the holding unit 24, a hol ding
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surface 24a having a size equivalent to the size of the
first surface 7a of the workpiece 7 is forned. A suction
source (not depicted) is connected to the holding surface
24a through a flow path (not depicted), a valve (not
depicted), and so forth. Thus, a negative pressure of the
suction source acts on the holding surface 24a when the
val ve is opened. Furthernore, the holding unit 24 is
supported by a rising-lowering mechani sm (not depicted)
and noves in the vertical direction.

When the workpiece 7 is held fromthe upper side,
as depicted in FIG 3A, for exanple, in the state in
whi ch the workpiece 7 is positioned above the carrier
plate 3, the holding surface 24a of the holding unit 24
I's brought into contact with the first surface 7a of the
wor kpi ece 7. Then, the valve is opened and a negative
pressure of the suction source is made to act on the
hol di ng surface 24a. Thereby, the workpiece 7 of the
conposite substrate 1 is held by the holding unit 24 from
t he upper side.

In the present enbodi nment, the first surface 7a of
the workpiece 7 is brought into direct contact with the
hol di ng surface 24a of the holding unit 24. However, a
porous sheet or the |ike my be made to intervene between

the first surface 7a of the workpiece 7 and the hol di ng
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surface 24a of the holding unit 24. This nmakes it
possi bl e to prevent damage, contam nation, and so forth
of the workpiece 7 attributed to the contact with the
hol di ng surface 24a.

After the workpiece 7 is held fromthe upper side,
the carrier plate 3 is separated and renoved fromthe
wor kpi ece 7 by applying a dowmward force to an outer rim
part of the carrier plate 3 (carrier plate renoval step).
FIG 3B is a sectional view depicting how a downward
force is applied to the outer rimpart of the carrier
plate 3. FIG 3Cis a sectional view depicting the state
in which the carrier plate 3 has been renoved fromthe
wor kpi ece 7. Wen the carrier plate 3 is separated and
renoved fromthe workpiece 7, continuously the separating
apparatus 22 i s used.

As depicted in FIG 3B, on a |lateral side of the
hol ding unit 24, a bar-shaped push conponent 26 is
di sposed at a position corresponding to the outer rim
part of the carrier plate 3 of the conposite substrate 1
hel d by the holding unit 24. For exanple, the push
conponent 26 is supported by a different rising-Ilowering
mechani sm (not depicted) fromthe rising-Ilowering
mechani sm that noves the holding unit 24 and noves in the

vertical direction independently of the holding unit 24.

17



When the carrier plate 3 is renoved fromthe
wor kpi ece 7, first, the holding unit 24 and the push
conmponent 26 are both noved upward and the conposite
substrate 1 held by the holding unit 24 is lifted up.

That is, the side of the second surface 3b of the carrier
plate 3 is exposed downward. Next, the push conponent 26
I's nmoved downward with the position of the holding unit
24 kept, and the |lower end of the push conponent 26 is
brought into contact wwth the outer rimpart of the
carrier plate 3. That is, a dowward force is applied to
the outer rimpart of the carrier plate 3 by the push
conponent 26.

As descri bed above, the workpiece 7 of the
conposite substrate 1 is held by the holding unit 24 from
t he upper side. Thus, when a downward force is applied to
the outer rimpart of the carrier plate 3 by the push
conponent 26, the carrier plate 3 is separated fromthe
wor kpi ece 7, with the tenporary bonding |ayer 5 being the
boundary, and drops. That is, the carrier plate 3 noves
in such a direction as to get further away fromthe
wor kpi ece 7. In the present enbodi nent, part of the outer
rimpart 5b firmy fixed to the carrier plate 3 is
isolated fromthe central part 5a and therefore the

carrier plate 3 can be easily separated and renoved from
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t he wor kpi ece 7.

As described above, in the renoval nethod of a
carrier plate according to the present enbodi nent, the
tenporary bonding layer 5 is irradiated with the | aser
beam 16 wth such a wavel ength as to be absorbed by the
tenporary bonding layer 5 and at |east the part 5e of the
outer rimpart 5b of the tenporary bonding |layer 5 is
renoved. Thereby, the part firmy fixed to the carrier
plate 3 in the outer rimpart 5b of the tenporary bondi ng
layer 5 is isolated fromthe central part 5a of the
tenporary bonding layer 5 that bonds the carrier plate 3
and the workpi ece 7.

Thus, by hol ding the workpiece 7 fromthe upper
side by the holding unit 24 and applying a dowmward force
to the outer rimpart of the carrier plate 3, the carrier
plate 3 can be easily renpved fromthe workpiece 7
wi t hout being affected by the part firmy fixed to the
carrier plate 3 in the outer rimpart 5b. Furthernore,
the gravitational force that acts on the carrier plate 3
can be used in addition to the downward force applied to
the outer rimpart of the carrier plate 3 and therefore a
| arge force is not needed when the carrier plate 3 is
renoved fromthe workpiece 7.

The present invention is not limted to the
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description of the above-described enbodi nent and can be
carried out with various changes. For exanple, in the
above-descri bed enbodi nent, at |east the part 5e of the
outer rimpart 5b is renoved by the nethod in which
irradiation with the |aser beam 16 is executed fromthe
side of the workpiece 7 on the upper side. However, it is
al so possible to renove at | east the part 5e of the outer
rimpart 5b by a method in which irradiation with a |aser
beamis executed fromthe side of the carrier plate 3 on
the lower side. In this case, a |aser beamw th such a
wavel ength as to be transmtted through the carrier plate
3 and be absorbed by the tenporary bonding |layer 5 is
used.

Simlarly, in the above-described enbodi nent, at
| east the part 5e of the outer rimpart 5b of the
tenporary bonding layer 5 is renoved by the nethod in
whi ch the tenporary bonding layer 5 is irradiated with
the | aser beam 16. However, at |east the part 5e of the
outer rimpart 5b may be renoved by anot her nethod. For
exanpl e, at |least the part 5e of the outer rimpart 5b
can be renoved by a nethod in which a cutting bl ade or
the like is nmade to cut into the tenporary bondi ng | ayer
5.

Furt hernore, for exanple, the push conponent 26 in
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t he above-descri bed enbodi nent is configured to be
capable of nmoving in the vertical direction independently
of the holding unit 24. However, it suffices that the
push conponent 26 can nove at |east relative to the
hol di ng unit 24.

Therefore, for exanple, the push conponent 26 may
be fixed to a casing (not depicted) of the separating
apparatus 22 or the like and the push conponent 26 nay be
noved relative to the holding unit 24 by noving only the
hol ding unit 24. Furthernore, although one push conponent
26 is used in the above-described enbodinent, it is also
possi bl e to use plural push conponents 26.

Moreover, it is also possible to spray fluid onto
the tenporary bonding | ayer 5 exposed between the carrier
plate 3 and the workpiece 7 when the carrier plate 3 is
separated and renoved fromthe workpiece 7. FIG 4Ais a
sectional view depicting howthe carrier plate 3 is
renoved fromthe workpiece 7 by a renoval nethod of a
carrier plate according to a first nodification exanple.
A large part of the renoval nethod of a carrier plate
according to the first nodification exanple is in common
with the renoval nethod of a carrier plate according to
t he above-descri bed enbodi nent. Thus, in the follow ng, a

description will be made mainly about the difference and
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detai |l ed description of the common part is omtted.

As depicted in FIG 4A, a nozzle 32 is disposed on
a lateral side of the holding unit 24 of the separating
apparatus 22 used in this first nodification exanple. A
supply source (not depicted) of fluid 34 is connected to
the nozzle 32 through a flow path (not depicted), a valve
(not depicted), and so forth.

After the fluid 34 is sprayed fromthe nozzle 32
onto the tenporary bonding | ayer 5 exposed between the
carrier plate 3 and the workpiece 7 or while the fluid 34
is sprayed onto the tenporary bonding | ayer 5 exposed
between the carrier plate 3 and the workpiece 7, a
downward force is applied to the outer rimpart of the
carrier plate 3 by the push conponent 26. This can
separate the carrier plate 3 fromthe workpiece 7 nore
easily. As the fluid 34 sprayed between the carrier plate
3 and the workpiece 7, air, water, or the |ike can be
used, for exanple. However, there is no particular limt
to the kind and so forth of the fluid 34.

Furt hernore, when the carrier plate 3 is separated
and renoved fromthe workpiece 7, the carrier plate 3 and
the workpiece 7 may be imrersed in a liquid. FIG 4B is a
sectional view depicting howthe carrier plate 3 is

renoved fromthe workpiece 7 by a renoval nethod of a
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carrier plate according to a second nodification exanple.
A large part of the renoval nethod of a carrier plate
according to the second nodification exanple is in conmon
with the renoval nethod of a carrier plate according to

t he above-descri bed enbodi nent. Thus, in the follow ng, a
description will be nmade nainly about the difference and
detail ed description of the comon part is omtted.

As depicted in FIG 4B, a tank 42 with such a size
as to allow the carrier plate 3 and the workpiece 7 to be
housed therein is disposed below the holding unit 24 of
the separating apparatus 22 used in this second
nodi fication exanple. A liquid 44 such as water is
accunmul ated in the tank 42.

In the state in which the carrier plate 3 and the
wor kpi ece 7 are inmmersed in the liquid 44 in the tank 42,
a downward force is applied to the outer rimpart of the
carrier plate 3 by the push conponent 26 and the carrier
plate 3 is separated fromthe workpiece 7. Thereupon, the
carrier plate 3 separated fromthe workpiece 7 drops in
the liquid 44. As a result, shock acconpanying the drop
beconmes small conpared with the case of causing the
carrier plate 3 to drop in air. This can prevent damage
on the carrier plate 3, vibration of the separating

apparatus 22, and so forth.
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A surfactant may be contained in the liquid 44. As
the surfactant contained in the liquid 44, an anionic
surfactant, cationic surfactant, or the like that easily
enters the tenporary bonding |layer 5 can be used. Through
maki ng the liquid 44 contain the surfactant that easily
enters the tenporary bonding |ayer 5 as above, it becones
easier for the tenporary bonding layer 5 to split from
the region which the surfactant enters and the carrier
plate 3 can be renoved fromthe workpiece 7 nore easily.

Furthernore, in the second nodification exanpl e,
when a downward force is applied to the outer rimpart of
the carrier plate 3 by the push conponent 26 after the
carrier plate 3 and the workpiece 7 are imrersed in the
liquid 44, vibration of ultrasonic waves or the |Iike may
be given to the push conponent 26. Specifically, while
the vibration of ultrasonic waves or the like is given to
t he push conponent 26, the downward force is applied to
the outer rimpart of the carrier plate 3 by the push
conponent 26. In this case, due to action of the
vibration transmtted fromthe push conmponent 26, it
becones possible to separate the carrier plate 3 fromthe
wor kpi ece 7 nore easily.

Simlarly, vibration of ultrasonic waves or the

li ke may be given to the liquid 44 when a downward force
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is applied to the outer rimpart of the carrier plate 3
by the push conponent 26 after the carrier plate 3 and
the workpiece 7 are immersed in the liquid 44.
Specifically, while the vibration of ultrasonic waves or
the like is given to the liquid 44, the dowward force is
applied to the outer rimpart of the carrier plate 3 by
the push conponent 26. 1In this case, due to action of the
vibration transmtted fromthe liquid 44, it becones
possible to separate the carrier plate 3 fromthe

wor kpi ece 7 nore easily.

Furthernore, the first nodification exanple may be
conbi ned wth the second nodification exanple.
Specifically, it is also possible to spray fluid onto the
tenporary bonding | ayer 5 exposed between the carrier
plate 3 and the workpiece 7 before the carrier plate 3
and the workpiece 7 are imersed in the liquid 44 or
after they are immersed. Also, in this case, the carrier
plate 3 can be separated from the workpiece 7 nore easily.

Besi des, structures, nethods, and so forth
according to the above-descri bed enbodi nent can be
i npl emented with appropriate changes w t hout departing
fromthe range of the object of the present invention.

The present invention is not Iimted to the details

of the above described preferred enbodi nents. The scope
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of the invention is defined by the appended clains and
all changes and nodifications as fall within the
equi val ence of the scope of the clains are therefore to

be enbraced by the invention.
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WHAT | S CLAIMED | S:

1. A renoval nethod of a carrier plate used when
the carrier plate is renoved froma workpi ece bonded to a
region excluding an outer rimpart in a front surface of
the carrier plate by a tenporary bonding | ayer di sposed
on a whole of the front surface of the carrier plate, the
renmoval method conpri sing:

a tenporary bonding | ayer renoval step of renoving
part or all of an outer rimpart of the tenporary bondi ng
| ayer;

a holding step of holding the workpiece from an
upper side by a holding unit after renoving part or al
of the outer rimpart of the tenporary bonding | ayer; and

a carrier plate renoval step of renoving the
carrier plate fromthe workpi ece by applying a downward
force to the outer rimpart of the carrier plate froma
side of the front surface of the carrier plate by a push
conmponent and noving the carrier plate in such a
direction as to get further away fromthe workpiece in a
state that the workpiece is held fromthe upper side.

2. The renoval nethod of a carrier plate according
to claim1, wherein

in the carrier plate renoval step, the downward

force is applied to the outer rimpart of the carrier
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plate and the carrier plate is renoved fromthe workpi ece
after a fluid is sprayed between the workpi ece and the
carrier plate or while the fluid is sprayed between the
wor kpi ece and the carrier plate.

3. The renoval nethod of a carrier plate according
to claim1, wherein

in the carrier plate renoval step, the downward
force is applied to the outer rimpart of the carrier
plate in a state that the workpiece and the carrier plate
are immersed in a |iquid.

4. The renoval nethod of a carrier plate according
to claim3, wherein

a surfactant is contained in the |iquid.

5. The renoval nethod of a carrier plate according
to claim2, wherein

in the carrier plate renoval step, the downward
force is applied to the outer rimpart of the carrier
plate in a state that the workpiece and the carrier plate
are imersed in a |liquid.

6. The renoval nethod of a carrier plate according
to claimb5, wherein

a surfactant is contained in the |iquid.

7. The renoval nethod of a carrier plate according

to claim3, wherein
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in the carrier plate renoval step, the downward
force is applied to the outer rimpart of the carrier
plate while vibration is given to the push conponent in a
state that the workpiece and the carrier plate are
i mrersed in the |iquid.

8. The renoval nethod of a carrier plate according
to claim3, wherein

in the carrier plate renoval step, the downward
force is applied to the outer rimpart of the carrier
plate while vibration is given to the liquid in a state
that the workpiece and the carrier plate are imrersed in
the liquid.

9. The renoval nethod of a carrier plate according
to claim4, wherein

in the carrier plate renoval step, the downward
force is applied to the outer rimpart of the carrier
plate while vibration is given to the push conponent in a
state that the workpiece and the carrier plate are
i mrersed in the |iquid.

10. The renoval nethod of a carrier plate
according to claim4, wherein

in the carrier plate renoval step, the downward
force is applied to the outer rimpart of the carrier

plate while vibration is given to the liquid in a state
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that the workpiece and the carrier plate are imrersed in
the liquid.

11. The renoval nethod of a carrier plate
according to claim5, wherein

in the carrier plate renoval step, the downward
force is applied to the outer rimpart of the carrier
plate while vibration is given to the push conponent in a
state that the workpiece and the carrier plate are
i mrersed in the |iquid.

12. The renoval nethod of a carrier plate
according to claimb5, wherein

in the carrier plate renoval step, the downward
force is applied to the outer rimpart of the carrier
plate while vibration is given to the liquid in a state
that the workpiece and the carrier plate are imrersed in
the |iquid.

13. The renoval nethod of a carrier plate
according to claim®6, wherein

in the carrier plate renoval step, the downward
force is applied to the outer rimpart of the carrier
plate while vibration is given to the push conponent in a
state that the workpiece and the carrier plate are
imersed in the |iquid.

14. The renoval nethod of a carrier plate
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according to claim®6, wherein

in the carrier plate renoval step, the downward
force is applied to the outer rimpart of the carrier
plate while vibration is given to the liquid in a state
that the workpiece and the carrier plate are imersed in

the |iquid.
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