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[Fig. 1]

part.

(57) Abstract: Provided is an apparatus for slicing an ingot. The apparatus
for slicing the ingot includes a mounting part on which the ingot is moun-
ted, a wire saw disposed under the mounting part, a slurry supply part sup-
plying slurry from an upper side of the wire saw, and a slurry blocking part
disposed on the mounting part. The slurry blocking part includes a fixing
part coupled to one side of the mounting part and a slurry collection part to
which a central portion thereof is coupled to a lower portion of the fixing
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Description

Title of Invention: APPARATUS FOR SLICING INGOT

Technical Field

Embodiments relates to an apparatus for slicing an ingot.

Background Art

In general, wafers such as silicon are manufactured by slicing a single crystal silicon
ingot into a thin thickness. The single crystal silicon ingot is sliced by an apparatus for
slicing a single crystal ingot.

In an apparatus for slicing a single crystal ingot according to a related art, an ingot
descends to a wire saw rotated at a high speed to perform a slicing process. A slurry
(abrasive + oil) acting as an ingot slicing material and a lubricating agent is supplied
into the wire saw.

However, a portion of the slurry supplied into the ingot during the slicing process of
the ingot is rolled up along the wire saw to collide with a mounting part for fixing the
ingot. The slurry colliding with the mounting part drops down and then is permeated
between the sliced ingots. Thus, a warpage phenomenon of a sliced surface of the ingot
may occur.

The warpage phenomenon may cause poor quality and inferiority of a substrate man-

ufactured from the sliced ingot.
Disclosure of Invention

Technical Problem
Embodiments provide an apparatus for slicing an ingot, which effectively slices the

ingot to manufacture a wafer having improved quality.

Solution to Problem

In one embodiment, an apparatus for slicing an ingot includes: a mounting part on
which the ingot is mounted; a wire saw disposed under the mounting part; a slurry
supply part supplying slurry from an upper side of the wire saw; and a slurry blocking
part disposed on the mounting part, wherein the slurry blocking part includes: a fixing
part coupled to one side of the mounting part; and a slurry collection part to which a
central portion thereof is coupled to a lower portion of the fixing part.

In another embodiment, an apparatus for slicing an ingot includes: a work plate; a
beam fixing the ingot to a lower portion of the work plate; a slurry blocking part
disposed under the work plate and at one side of the beam; a wire saw for slicing the
ingot; and a slurry supply part for supplying slurry onto the wire saw.

In further another embodiment, an apparatus for slicing an ingot includes: a work

plate supporting the ingot; a beam disposed between the work plate and the ingot; a
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slurry blocking part disposed at one side of the beam and between the ingot and the
work plate; and a wire saw disposed under the work plate.
Advantageous Effects of Invention

In the current embodiment, the slurry blocking part may be provided on the one side
of the mounting part to prevent the scattered slurry from being introduced again into
the ingot.

Also, the slurry induction part may be disposed on the one side of the slurry
collection part to stably collect the scattered slurry into the slurry collection part.

Also, the blocking part may be disposed on the other side of the slurry collection part
to prevent the slurry from flowing into the working space by overflowing toward the
rear side of the slurry collection part.

Also, the discharge part may be disposed on the side surface of the slurry collection
part to stably discharge the slurry collected into the slurry collection part to the outside.
Brief Description of Drawings

Fig, 1 is a view of an apparatus for slicing a single crystal ingot according to an em-
bodiment.

Fig. 2 is a perspective view of a slurry blocking part mounted on the apparatus for
slicing the single crystal ingot according to an embodiment.

Fig. 3 is a sectional view of the slurry blocking part mounted on the apparatus for
slicing the single crystal ingot according to an embodiment.

Fig. 4 is a view illustrating an operation of the apparatus for slicing the single crystal
ingot according to an embodiment.

Fig. 5 is a comparison graph illustrating warpage degrees of substrates after a process
is performed according to an embodiment and a related art.

Mode for the Invention

Hereinafter, embodiments will be described in detail with reference to the ac-
companying drawings.

Fig, 1 is a view of an apparatus for slicing a single crystal ingot according to an em-
bodiment. Fig. 2 is a perspective view of a slurry blocking part mounted on the
apparatus for slicing the single crystal ingot according to an embodiment. Fig. 3is a
sectional view of the slurry blocking part mounted on the apparatus for slicing the
single crystal ingot according to an embodiment. Fig. 4 is a view illustrating an
operation of the apparatus for slicing the single crystal ingot according to an em-
bodiment. Fig. 5 is a comparison graph illustrating warpage degrees of substrates after
a process is performed according to an embodiment and a related art.

Referring to Fig. 1, an apparatus for slicing a single crystal ingot according to an em-

bodiment includes a mounting part 100 on which an ingot I is mounted, a wire saw 200
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disposed under the mounting part 100, a slurry supply part 300 supplying slurry from
an upper side of the wire saw 200, and a slurry blocking part 400 disposed on the
mounting part 100.

The mounting part 100 is disposed above the ingot I. The mounting part 100 may be
vertically moved in a state where the mounting part 100 fixes an upper portion of the
ingot I. For this, a separate driving part (not shown) for moving the mounting part 100
may be further disposed on one side of the mounting part 100. The ingot I may be a
silicon ingot I.

The mounting part 100 includes a work plate 110 and a beam 120. The work plate
110 supports the beam 120. In detail, the beam 120 is fixed and supported to a lower
portion of the work plate 110.

The ingot I may be fixed to the work plate 110 through the beam 120. That is, the
ingot I may adhere to the beam 120 through an epoxy adhesive, and the beam 120 may
be fixed to the work plate 110. The beam 120 may be fixed to the work plate 110 by a
bolt. The beam 120 is disposed between the ingot I and the work plate 110.

The wire saw 200 is disposed under the mounting part 100. The wire saw 200
includes a rotated and reciprocated wire 200 and guide rollers 240 disposed facing
each other to wind the wire 200 therearound. The wire 200 may be provided in
plurality to slice the ingot I into a plurality of substrates. Here, one of the guide rollers
240 may be a driving roller for driving the guide rollers.

Thus, the wire saw 200 may slice the ingot I having a cylindrical shape to a thin
thickness to manufacture the plurality of substrates.

The slurry supply part 300 is disposed above the wire saw 200. The slurry supply
part 300 may supply slurry onto the wire 220 proceeding at a high speed on the guide
rollers 240 to slice the ingot I using the supplied slurry.

The slurry supply part 300 may be disposed above each of the guide rollers 240
rotating the wire 220. Here, the slurry supply part 300 may supply the slurry onto all of
the wire 220 and the guide rollers 240.

A plurality of nozzles (not shown) for injecting the slurry may be disposed on a
lower portion of the slurry supply part 300. The slurry may be manufactured by mixing
finely pulverized abrasives with oil at a predetermined concentration.

As described above, the slurry may cause a friction force on a surface of the ingot I
while being moved together with the wire 220 to allow the wire 220 to easily slice the
ingot L.

The slurry blocking part 400 according to an embodiment is disposed on one side of
the mounting part 100. In detail, the slurry blocking part 400 is disposed under the
work plate 110. The slurry blocking part 400 is disposed between the work plate 110
and the ingot I. Also, the slurry blocking part 400 is disposed at one side of the bean



WO 2012/115462 PCT/KR2012/001384

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

120.

The slurry blocking part 400 prevents the slurry scattered onto a top surface of the
ingot I to be sliced from flowing again toward the ingot I. In detail, the slurry blocking
part 400 prevents the slurry scattered toward the mounting part 100 from flowing
downward toward the ingot 1.

As shown in Figs. 2 and 3, the slurry blocking part 400 according to an embodiment
includes a fixing part 420 and a slurry collection part 440 coupled to the fixing part
420.

The fixing part 420 includes a first fixing part 422 and a second fixing part 424. The
first fixing part 422 has a rectangular plate shape. Also, the first fixing part 422 has one
surface fixed to an outer surface of the mounting part 100. In detail, the first fixing part
422 may be fixed to a side surface of the work plate 110 by a bolt.

The second fixing part 424 is coupled to an under surface of the mounting part 100.
The second fixing part 424 has a bar shape extending vertically from one surface of the
first fixing part 422. The second fixing part 424 may be fixed to an under surface of the
work plate 110. The second fixing part 424 may be provided in plurality. The plurality
of second fixing parts 424 may be disposed on one surface of the first fixing part 422
so that the second fixing parts 424 are spaced from each other.

The fixing part 420 may support the outside and the under surface of the work plate
110 at the same time to more stably fix and support the slurry blocking part 400 to the
mounting part 100 while the mounting part 100 is moved.

The slurry collection part 440 for collecting the scattered slurry is disposed under the
fixing part 420. The slurry collection part 440 includes a plate having a bar shape. The
slurry collection part 440 has a length L in a length direction to correspond to that of
the ingot I.

Here, the fixing part 420 may be coupled to a central portion of the slurry collection
part 440. A cutting part 423 cut with a predetermined area may be defined in an under
surface of the fixing part 420 so that the slurry collected from the slurry collection part
400 does not interfere with the fixing part 420.

That is, the fixing part 420 may divide the slurry collection part 440 into two areas.
That is, the slurry collection part 440 may be divided into a first area and a second area
by the fixing part 420. In detail, the first fixing part 422 may define the slurry
collection part 440 into the two areas.

Here, the cut part 423 may be defined in the first fixing part 422, and the first and
second areas may be connected to each other through the cut part 423. That is slurry on
the first area may freely flow onto the second area.

A slurry induction part 460 may be disposed on one side of the slurry collection part

440, i.e., one side of the slurry collection part 440 closest to the ingot 1.
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The slurry induction part 460 may be inclined upward from the slurry collection part
440 toward the outside. Also, the slurry induction part 460 may induce scattered slurry
S so that the slurry S is stably induced into the slurry collection part 440. Here, an in-
clination O of the slurry induction part 460 may be inclined at an angle of about 20° to
about 60° with respect to the slurry collection part 440, i.e., a horizontal plane. In
detail, the slurry induction part 460 may be inclined at an angle of about 30° to about
60°.

Also, one end of the slurry blocking part 400, particularly, one end of the slurry
induction part 460 may be spaced from the beam 120. The one end of the slurry
induction part 460 may be spaced from a side surface of the bean 120. Here, a distance
D1 between the one end of the slurry induction part 460 and the side surface of the
beam 120 may be about Imm to about 10 mm.

Also, the one end of the slurry blocking part 400, particularly, the one end of the
slurry induction part 460 may be spaced from the work plate 110. The one end of the
slurry induction part 460 may be spaced from the under surface of the work plate 110.
Here, a distance D2 between the one end of the slurry induction part 460 and the under
surface of the work plate 110 may be about Imm to about 10 mm.

Also, a blocking part 470 for preventing the collected slurry from overflowing
toward a rear side may be further disposed on the other side of the slurry collection
part 440 on which the slurry induction part 460 is disposed.

The blocking part 470 may extend upward from the other side of the slurry collection
part 440. Thus, the blocking part 470 may prevent the collected slurry from flowing
over the slurry collection part 440 into a working space, e.g., the wire saw 200.

Also, a discharge part 480 for discharging the collected slurry may be further
disposed on a side surface of the slurry collection part 440.

The discharge part 480 may be inclined downward from the slurry collection part
440 toward the outside. Thus, the slurry collected into the slurry collection part 440
may be easily discharged through the side surface of the slurry collection part 440.
Here, the discharge part 480 may be disposed on both sides of the slurry collection part
440. Alternatively, the discharge part 480 may be disposed on only at least one surface
of the slurry collection part 440.

The slurry blocking part 400 may extend in one direction on the whole. That is, the
slurry blocking part 400 may extend to correspond to a direction in which the ingot I
extends. That is, the slurry blocking part 400 may extend in the same direction as that
of the ingot I.

Hereinafter, an operation of the apparatus for slicing the single crystal ingot
according to the current embodiment will be described with reference to Fig. 4.

Referring to Fig. 4, when the ingot I supported by the mounting part 100 descends to
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exceed a point corresponding to about 1/2 of a diameter of the ingot I, slurry S stained
on the surface of the travelling wire 220 is moved in an arrow direction along a top
surface of the ingot I and a side surface of a lower portion of the mounting part 100.

The moved slurry S is collected into the slurry collection part 440 along the slurry
induction part 460 of the slurry blocking part 400 disposed on one side of the mounting
part 100. That is, the slurry S injected through the slurry supply part 300 may be
stained on a surface of the wire 220. Then, the slurry S may be scattered into a space
between the beam 120 and the one end of the slurry induction part 460. The slurry S
introduced into the space between the beam 120 and the one end of the slurry induction
part 460 may be introduced into the slurry collection part 440 through a space between
the work plate 110 and the slurry induction part 460.

The collected slurry S is discharged along the discharge part 480 disposed on the side
surface of the slurry collection part 440, but a rear side of the slurry collection part
440.

Here, since the slurry supply part 300 is disposed above the guide roller 240 for
rotating the wire 220, the slurry supply part 300 does not interfere with the descending
slurry blocking part 400.

Also, since the slurry collection part 440 has a length corresponding to that of the
ingot I, the slurry collection part 440 does not interfere with the wire saw 200 even
through the slurry S is discharged through the side surface of the slurry collection part
440.

As described above, the slurry blocking part 400 according to an embodiment may
sufficiently collect the scattered slurry S. Also, the slurry blocking part 400 may
induce the slurry S toward the side surface thereof, but the rear side, to prevent the
slurry S from flowing again into the working space as well as the ingot 1.

Thus, the apparatus for slicing the ingot according to the current embodiment may ef-
fectively slice the ingot to manufacture a wafer having improved quality.

Referring to Fig. 5, comparing warpage degrees of substrates according to the current
embodiment and a related art to each other, it may be seen that warpage A of the
substrate sliced using the apparatus for slicing the single crystal ingot are very uniform
when compared to warpage B of the substrate according to the related art.

It will be apparent to those skilled in the art that various modifications and variations
can be made in the present disclosure. Thus, it is intended that the present disclosure
covers the modifications and variations of this invention provided they come within the

scope of the appended claims and their equivalents.
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Claims

An apparatus for slicing an ingot, the apparatus comprising:

a mounting part on which the ingot is mounted;

a wire saw disposed under the mounting part;

a slurry supply part supplying slurry from an upper side of the wire
saw; and

a slurry blocking part disposed on the mounting part,

wherein the slurry blocking part comprises:

a fixing part coupled to one side of the mounting part; and

a slurry collection part to which a central portion thereof is coupled to a
lower portion of the fixing part.

The apparatus according to claim 1, wherein the slurry blocking part
further comprises a slurry induction part inclined upward from one side
of the slurry collection part toward the outside.

The apparatus according to claim 2, wherein the slurry blocking part
further comprises a blocking part extending upward from the other side
of the slurry collection part.

The apparatus according to claim 2, wherein the slurry blocking part
further comprises a discharge part inclined downward from a side
surface of the slurry collection part toward the outside.

The apparatus according to claim 1, wherein the fixing part comprises:
a first fixing part fixed to a side surface of the mounting part; and

a second fixing part vertically coupled to the first fixing part, the
second fixing part being fixed to an under surface of the mounting part.
The apparatus according to claim 1, wherein the slurry collection part is
coupled to a lower portion of the first fixing part, and

a portion of the first fixing part is cut.

The apparatus according to claim 1, wherein the slurry collection part
extends in a direction corresponding to a length direction of the ingot.
The apparatus according to claim 1, wherein the wire saw comprises a
wire and a rotation roller supporting both sides of the wire to re-
ciprocate and rotate the wire.

The apparatus according to claim 8, wherein the rotation roller is
disposed on the outside of the slurry blocking part toward the ingot.
An apparatus for slicing an ingot, the apparatus comprising:

a work plate;

a beam fixing the ingot to a lower portion of the work plate;
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a slurry blocking part disposed under the work plate and at one side of
the beam;

a wire saw for slicing the ingot; and

a slurry supply part for supplying slurry onto the wire saw.

The apparatus according to claim 10, wherein the slurry blocking part
comprises:

a slurry collection part facing an under surface of the work plate; and
a slurry induction part extending from the slurry collection part,
wherein the slurry induction part has one end spaced from the beam
and the under surface of the work plate.

The apparatus according to claim 11, wherein the slurry blocking part
comprises a fixing part for fixing the slurry collection part to the work
plate.

The apparatus according to claim 11, wherein slurry supplied from the
slurry supply part is collected into the slurry collection part through a
space between the slurry induction part and the beam and a space
between the slurry induction part and the work plate.

The apparatus according to claim 11, wherein a distance between the
one end of slurry induction part and the beam is about 1 mm to about
10 mm.

The apparatus according to claim 12, wherein the fixing part divides
the slurry collection part into a first area and a second area, and

the fixing part comprises a cut part connecting the first and second
areas to each other.

The apparatus according to claim 11, wherein the slurry collection part
extending in the same direction as a direction in which the ingot
extends.

The apparatus according to claim 12, wherein the fixing part comprises:
a first fixing part disposed on a side surface of the work plate; and

a second fixing part disposed on an under surface of the work plate.
An apparatus for slicing an ingot, the apparatus comprising:

a work plate supporting the ingot;

a beam disposed between the work plate and the ingot;

a slurry blocking part disposed at one side of the beam and between the
ingot and the work plate; and

a wire saw disposed under the work plate.

The apparatus according to claim 18, wherein the slurry blocking part

has one end spaced from a side surface of the beam.
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[Claim 20] The apparatus according to claim 19, wherein the slurry blocking part

has the one end spaced from an under surface of the work plate.
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