SEPARATING DEVICE AND METHOD THEREOF

FIELD OF THE INVENTION

The present invention relates to a separating device and method thereof,
and more particularly to an automated separating device and method,
with which an electronic main body can be automatically separated from
a substrate bonded thereto and collected while being horizontally moved

forward on the machine.

BACKGROUND OF THE INVENTION

Conventionally, to clean an electronic main body, such as a
semiconductor wafer, a solar cell, or a panel, the electronic main body is
transferred using a robot to a cleaning section. After that, the
electronic main body is further transferred by a robot to a drying section
to dry any liquid remained on the electronic main body. After being dried,
the electronic main body is then transferred to a storage section for

storing by a robot.

In the above-described conventional manner of cleaning an electronic
main body, a series of procedures from preparing, cleaning, drying to
storing are independently performed without being integrated. As a
result, the cleaning operation is not continuous, which leads to waste of

time and increased equipment and maintenance costs. Moreover, in the



conventional cleaning operation, only one single wafer is processed in
each procedure. That is, the conventional cleaning operation fails to
clean a whole batch of electronic main bodies in a mass-production

manner, and therefore has relatively low efficiency.

On the other hand, it is a trend to develop a thinner and thinner
electronic main body. In order to avoid damage to the extremely thin
electronic main body, it is necessary to additionally bond a substrate to
the electronic main body for safely transporting and handling the
electronic main body. The currently available cleaning devices for
cleaning electronic main bodies do not comprise any devices for

separating the electronic main body from the substrate bonded thereto.

It is therefore tried by the inventor to develop an improved separating
device and method to overcome the problems of the aforementioned

manner for cleaning the electronic main body.

SUMMARY OF THE INVENTION

One primary object of the present invention is to provide a separating
device and method, with which a large quantity of electronic main bodies
each having a substrate bonded thereto can be automatically separated
from the substrates by a platform comprising a dissolving section, a

cleaning section, a drying section and a collecting section.



Another object of the present invention is to provide a separating device,
with which an electronic main body can be automatically separated from
a substrate bonded thereto by a slot provided on a partition plate for

separating a dissolving section and a cleaning section.

To achieve the above and other objects, the present invention is to
provide a separating device for separating an electronic main body from
a substrate bonded thereto, the separating device comprises a platform,
on which a conveying section, a dissolving section, a cleaning section,
and a first partition plate are provided. The conveying section is
disposed on the platform for moving the bonded electronic main body
and the substrate. The dissolving section is disposed on the platform
for spraying a solvent onto the bonded electronic main body and
substrate. The cleaning section is also disposed on the platform for
cleaning the electronic main body. The first partition plate is located
between the dissolving section and the cleaning section, and is provided
with at least one first slot, which allows only the electronic main body
but not the substrate to pass through, so that the electronic main body is

separated from the substrate at the first partition plate.
Furthermore, the present invention is further provided a separating
method for separating an electronic main body from a substrate bonded

thereto, comprising following steps:

(i) providing a platform comprising a conveying section, a dissolving



(ii)

(iii)

(iv)

v)

(vi)

section, a pushing-substrate section, a cleaning section, and a first
partition plate disposed thereon, and the first partition plate being

located between the dissolving section and the cleaning section;

moving the electronic main body and the substrate bonded thereto

using the conveying section toward the first partition plate;

spraying a solvent from the dissolving section to dissolve an

adhesive applied on the electronic main body;

passing the electronic main body through the cleaning section using
the first slot provided on the first partition plate, while making the
substrate stopped by the first slot, so that the electronic main body

is separated from the substrate at the first partition plate;

guiding the separated substrate by the pushing-substrate section to
pass through a second slot provided on the first partition plate into

the cleaning section; and

using deionized water, isopropyl alcohol (IPA) or a chemical
cleaning agent spraying from the cleaning section to clean the
separated electronic main body and substrate and remove the

dissolved adhesive from the electronic main body and the substrate.



BRIEF DESCRIPTION OF THE DRAWINGS

The structure and the technical means adopted by the present invention
to achieve the above and other objects can be best understood by
referring to the following detailed description of the preferred

embodiments and the accompanying drawings, wherein

Fig. 1 is a perspective view of a separating device according to a

preferred embodiment of the present invention;

Fig. 2 shows a first operating schematic view of a separating device

according to the present invention,;

Fig. 3 shows a second operating schematic view of the separating device

according to the present invention;

Fig. 4 shows a third operating schematic view of the separating device

according to the present invention;

Fig. 5 shows a fourth operating schematic view of the separating device

according to the present invention;

Fig. 6 shows a fifth operating schematic view of the separating device

according to the present invention;



Fig. 7 shows a sixth operating schematic view of the separating device

according to the present invention;

Fig. 8 shows a seventh operating schematic view of the separating device

according to the present invention; and

Fig. 9 is a flowchart showing the steps comprised in a separating method

according to a preferred embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Please refer to Fig. 1, which is a perspective view of a separating device
1 according to a preferred embodiment of the present invention. The
separating device 1 is used to separate an electronic main body 11 from a
substrate 12 bonded thereto. The electronic main body 11 can be a
wafer, a solar cell, a panel, or any other electronic component separably
bonded to a substrate. In the illustrated embodiment, the electronic
main body 11 is, but is not limited to, a wafer. The separating device 1
comprises a platform 2, a conveying section 21, a dissolving section 22,
a pushing-substrate section 23, a cleaning section 24, a first partition
plate 25, a drying section 26, a second partition plate 27, and a
collecting section 28. The conveying section 21 is disposed on the
platform 2 and comprises a roller assembly 211 and a fluid stream 212
supplied onto the platform 2, so as to move the electronic main body 11

and the substrate 12 forward. The roller assembly 211 is located in the



dissolving section 22, the cleaning section 24, and the drying section 26.
The fluid stream 212 is supplied onto the dissolving section 22 and the
cleaning section 24 on the platform 2. In the event that the supplied
fluid stream 212 does not submerge the bonded electronic main body 11
and substrate 12, the roller assembly 211 can cooperate with the first
nozzles 222 and the second nozzles 242 provided two ends of the roller
assembly 211 to drive the electronic main body 11 and the substrate 12
forward. On the other hand, when the fluid stream 212 submerges the
bonded electronic main body 11 and substrate 12, the fluid stream 212
can also be used along with the roller assembly 211 to drive the
electronic main body 11 and the substrate 12 forward in addition to the
roller assembly 211. In the illustrated embodiment, the roller assembly
211 and the fluid stream 212 are used simultaneously to drive the
electronic main body 11 and the substrate 12 forward. However, it can
be understood that the electronic main body 11 and the substrate 12 are
not necessarily driven forward using the roller assembly 211 and the

fluid stream 212 at the same time.

The dissolving section 22 is disposed on the platform 2 and comprises a
solvent supply device 221 and a plurality of first nozzles 222. A type
of solvent 223 is supplied from the solvent supply unit 221 to the first
nozzles 222, so that the solvent 223 is sprayed onto the bonded
electronic main body 11 and substrate 12 to dissolve an adhesive 13 that
bonds the electronic main body 11 to the substrate 12. The solvent 223

is obliquely sprayed from the first nozzles 222 onto the bonded



electronic main body 11 and the substrate 12, so as to move the bonded
electronic main body 11 and substrate 12 forward. The pushing-substrate
section 23 is located in front of the first partition plate 25 for guiding the
substrate 12, which has already separated from the electronic main body
11, to a second slot 252 provided on the first partition plate 25. The
cleaning section 24 is disposed on the platform 2, and comprises a
cleaning agent supply device 241 and a plurality of second nozzles 242
for cleaning the electronic main body 11 and the substrate 12 to remove

the dissolved adhesive 13 therefrom.

The first partition plate 25 is disposed between the dissolving section 22
and the cleaning section 24, and is provided with at least one first slot
251 and at least one second slot 252. The first slot 251 is provided for
only the electronic main body 11 passing therethrough, while the second
slot 252 is provided for the substrate 12 to pass therethrough. The
conveying section 21 together with the obliquely sprayed solvent 223
drives the electronic main body 11 and the substrate 12 forward since the
adhesive 13 between the electronic main body 11 and the substrate 12 is
dissolved by the solvent 223. When reaching at the first partition plate
25, the substrate 12 is stopped by the first partition plate 25 from moving
forward while the electronic main body 11 passes through the first slot
251 and keeps moving forward. As a result, the electronic main body
11 is fully separated from the substrate 12 while it is moving, and is
further moved toward the drying section 26. The position and height of

the first slot 251 and the second slot 252 may be determined according to



the thickness of the electronic main body 11 and of the substrate 12.

The drying section 26 serves to dry the separated electronic main body
11 and substrate 12. The second partition plate 27 is disposed between
the cleaning section 24 and the drying section 26, and is provided with a
third slot 271 and a fourth slot 272. A cleaning agent 243 supplied
from the cleaning agent supply device 241 is supplied to the second
nozzles 242, so that the cleaning agent 243 is sprayed onto the separated
electronic main body 11 and substrate 12 to wash off the adhesive 13
dissolved between the electronic main body 11 and the substrate 12.
The cleaning agent 243 may comprise deionized water, isopropyl alcohol
(IPA) or other chemicals. The second nozzle 242 is obliquely sprayed
onto the electronic main body 11 and the substrate 12. The collecting
section 28 is used to collect the cleaned electronic main body 11 and

substrate 12 respectively.

The separating device 1 of the present invention can further comprise a
clamping section 31 and an exhausting system 32 according to the actual
need. The clamping section 31 is used to clamp and position the
bonded electronic main body 11 and substrate 12 onto the platform 2.
The exhausting system 32 is provided above the platform 2 for sucking
and then exhausting chemical gases produced in a series of procedures

performed on the separating device 1.

Figs. 2 to 8 show different operating stages on the separating device of



the present invention, and Fig. 9 is a flowchart showing the steps
comprised in a method of the present invention for separating an
electronic main body 11 from a substrate 12 bonded thereto. In a
preferred embodiment of the present invention, the electronic main body
11 is a wafer. However, it is understood that the electronic main body
11 is not limited to a wafer, but can be otherwise a solar cell, a panel, or

any other electronic element separably bonded to a substrate 12.

Please refer to Fig. 9 along with Figs. 1 to 8. The separating method of

the present invention comprises the following steps:

In step S20, a platform 2, a conveying section 21, a dissolving section 22,
a pushing-substrate section 23, a cleaning section 24, a first partition
plate 25, a drying section 26, a second partition plate 27, and a
collecting section 28, as well as an optional clamping section 31 and an
optional exhausting system 32 disposed thereon as shown in Fig. 1 is

provided;

In step S21, the clamping section 31 clamps and positions the bonded
electronic main body 11 and substrate 12 onto the dissolving section 22

on the platform 2;

In step S22, a roller assembly 211 and a fluid stream 212 of the
conveying section 21 together move the bonded electronic main body 11

and substrate 12 from the dissolving section 22 toward the first partition
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plate 25, as may be seen in Fig. 1;

In step S23, a type of solvent, such as alcohol, IPA, or other suitable
chemical solvents, is sprayed via a first nozzle 222 to dissolve an

adhesive 13 applied on the wafer;

In step S24, the electronic main body 11 is driven by the spraying of the
first nozzles 222 or the driving of the fluid stream 212 to move through a
first slot 251 on the first partition plate 25 into the cleaning section 24,
meanwhile, the substrate 12 is stopped by the first partition plate 25
from passing through the first slot 251, and is therefore fully separated
from the electronic main body 11; at this point, the pushing-substrate
section 23 guides the separated substrate 12 passing through a second
slot 252 provided on the first partition plate 25 into the cleaning section

24;

In step S25, a cleaning agent is sprayed from a second nozzle 242 onto
the electronic main body 11 and the substrate 12 to remove the dissolved
adhesive (not shown) from the electronic main body 11 and the substrate

12;

In step S26, the roller assembly 211 and the fluid stream 212 of the
conveying section 21 drive the separated electronic main body 11 and
substrate 12 to move from the cleaning section 24 toward the second

partition plate 27;

11



In step S27, the electronic main body 11 and the substrate 12 are driven
by the spraying of the second nozzles 242 or the driving of the fluid
stream 212 to move through a third slot 271 and a fourth slot 272
provided on the second partition plate 27 respectively.to the drying

section 26;

In step S28, the separated electronic main body 11 and substrate 12 are
dried by the drying section 26 while being moved by the roller assembly

211 of the conveying section 21 toward the collecting section 28;

In step S29, the electronic main body 11 and the substrate 12 are

collected at the collecting section 28; and

In step S30, the exhausting system 32 as shown in Fig. 1 sucks and then
exhausts any chemical gases produced in different operational stages on
the platform 2 to complete a series of procedures for separating the

electronic main body 11 from the substrate 12.

In the present invention, since the conveying section 21, the dissolving
section 22, the pushing-substrate section 23, the cleaning section 24, the
first partition plate 25, the drying section 26, the second partition plate
27, and the collecting section 28 are all disposed on the platform 2, a
series of consistent and automated operational procedures for separating

the electronic main body 11 from the substrate 12 and collecting them
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can be completed while the electronic main body 11 and the substrate 12
are horizontally moved on the platform 2. Moreover, the separated
electronic main body 11 and substrate 12 can also be synchronously
processed to thereby enable largely increased productivity and reduced
the cost for the apparatus needed to separate the bonded electronic main

body and substrate.

The present invention has been described with a preferred embodiment
thereof and it is understood that many changes and modifications in the
described embodiment can be carried out without departing from the
scope and the spirit of the invention that is intended to be limited only

by the appended claims.
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Claims

1.

A separating device for separating an electronic main body from a

substrate bonded thereto, comprising:

a platform;

a conveying section disposed on the platform for moving the

electronic main body and the substrate;

a dissolving section disposed on the platform for spraying a solvent

onto the electronic main body and the substrate;

a cleaning section disposed on the platform for cleaning the

electronic main body; and

a first partition plate disposed between the dissolving section and the
cleaning section, the first partition plate being provided with at least
one first slot, and the first slot having a height that allows only the
electronic main body but not the substrate to pass therethrough, so

that the electronic main body is separated from the substrate.

The separating device as claimed in claim 1, wherein the dissolving

section comprises a first nozzle, via which the solvent is sprayed to
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dissolve an adhesive applied between the electronic main body and

the substrate.

The separating device as claimed in claim 1, wherein the cleaning
section comprises a second nozzle, via which a type of cleaning
agent is sprayed to help in driving one of the electronic main body

and the substrate forward.

The separating device as claimed in claim 1, wherein the conveying
section comprises a roller assembly or a fluid stream for moving one

of the electronic main body and the substrate.

The separating device as claimed in claim 1, further comprising a
drying section disposed on the platform for drying one of the

electronic main body and the substrate.

The separating device as claimed in claim 1, further comprising a
collecting section disposed on the platform for collecting one of the

electronic main body and the substrate.
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The separating device as claimed in claim 1, further comprising a
pushing-substrate section disposed on the platform for guiding the

separated substrate to a second slot.

The separating device as claimed in claim 1, wherein the electronic
main body is selected from the group consisting of a wafer, a solar

cell and a panel.

A method for separating an electronic main body from a substrate

bonded thereto, comprising the following steps:

providing a platform, a conveying section, a dissolving section, a
pushing-substrate section, a cleaning section and a first partition
plate; and the first partition plate being located between the

dissolving section and the cleaning section;

moving the bonded electronic main body and substrate toward the

first partition plate using the conveying section ;

spraying a solvent from the dissolving section to dissolve an

adhesive applied on the electronic main body;

passing the electronic main body through a first slot provided on the

16



10.

11.

first partition plate into the cleaning section, while the substrate
being stopped by the first slot, so that separating the substrate from

the electronic main body;

passing the separated substrate through a second slot provided on the
first partition plate into the cleaning section using the

pushing-substrate section; and

cleaning the separated electronic main body and substrate using a
cleaning agent sprayed from the cleaning section for removing the

dissolved adhesive from the electronic main body and the substrate.

The separating method as claimed in claim 9, further comprising a
step in which the cleaning agent sprayed from the cleaning section
drives the electronic main body and the substrate to pass through a
third slot and a fourth slots, respectively, provided on a second

partition plate into a drying section.

The separating method as claimed in claim 9, further comprising a
step of disposing a drying section on the platform to dry respectively

the separated electronic main body and substrate.
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12.

13.

14.

15.

16.

The separating method as claimed in claim 9, further comprising a
step of disposing a collecting section on the platform to collect the

separated electronic main body and substrate.

The separating method as claimed in claim 9, wherein the dissolving
section comprises a first nozzle, via which the solvent is sprayed to
dissolve the adhesive applied between the electronic main body and

the substrate.

The separating method as claimed in claim 9, wherein the cleaning
section comprises a second nozzle, via which a type of cleaning
agent is sprayed to drive one of the electronic main body and the

substrate forward.

The separating method as claimed in claim 9, wherein the conveying
section comprises a roller assembly or a fluid stream for moving one

of the electronic main body and the substrate.

The separating method as claimed in claim 9, wherein the electronic
main body is selected from the group consisting of a wafer, a solar

cell and a panel.
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