| LASER PROCESSING APPARATUS WITH POLYGON MIRROR TECHNICAL FIELD 5 The
present invention relates to a laser processing apparatus with a polygon mirror capable of processing
an object by reflecting a laser beam on the polygon mirror. BACKGROUND ART 10 Since
apparatuses using a laser beam have more advantage for cutting silicon wafers than other
mechanical apparatuses, various studies about them have been advanced. One of the most
advanced apparatus for cutting a wafer is an apparatus using a laser beam guided by ejected water
from a high-pressure water jet nozzle. 15 A wafer cutout apparatus employing the high-pressure water
jet nozzle irradiates a laser beam on a wafer with ejecting water through a high-pressure jet nozzle.
As the water jet nozzle jssagily wornauayn dug tothe higly ressute. ity Rezglehas takerchanged
periodically. The periodic change of the high-pressure jet nozzle causes 20 inconveniences in
conducting the wafer cutout process. It also results in lower productivity and higher manufacturing
cost. Also, since it is difficult for a conventional wafer cutout apparatus to offer fine line width, there
are problems irrgdepfigdher appaeagys to high-precision process. 25 Meanwhile a wafer cutout
process using only a laser beam brings

5 The present invention relates to a laser processing apparatus with
a polygon mirror capable of processing an object by reflecting a laser

beam on the polygon mirror.

BACKGROUND ART

10 Since apparatuses using a laser beam have more advantage for
cutting silicon wafers than other mechanical apparatuses, wvarious
studies about them have been advanced. One of the most advanced
apparatus for cutting a wafer is an apparatus using a laser beam guided
by ejected water from a high-pressure water jet nozzle.

15 A wafer cutout apparatus employing the high-pressure water jet
nozzie irradiates a lasér peam on a wafer with ejecting water through a
high-pressure jet nozzle. As the water jet nozzle is easily worn away
due to the high pressure, the nozzle has to be changed periodically.

The periodic change of the high-pressure jet nozzle causes

20 inconveniences in conducting the wafer cutout process. It also results
in lower productivity and higher manufacturing cost.

Also, since 1t is difficult for a conventional wafer cutout
apparatus to offer fine line width, there are problems in adopting the
apparatus to high-precision process.

25 Meanwhile a wafer cutout process using only a laser beam brings



2 about a recasting effect which means vapors evaporated by a laser beam are deposited on cutout
sides of wafer. It interrupts a wafer cutout process. DISCLOSURE OF INVENTION To solve the
aforementioned problems, embodiments of the present invention provide a laser processing
apparatus with a polygon mirror, capable of processipg an. object such as a wafer precisely by

preventing a recasting effect without changing any additional devices. In a first aspect of the present
invention, ther& g‘ﬁr%(ﬁ&@ﬁlﬁgﬁ%“ %l:%‘s%ﬁ%‘% %ﬁ%@tﬁ%@ﬂﬁ‘% %Yy%&%%ﬁ%ﬁ% CSgEEhg an

object by a lasen bem skRpIiGINGE ddager-gpReratokfauemitprg.éee laser beam; a polygon mirror
constructed of a plurality of reflection planes that reflect the laser beam, which is emitted from the
laser generator, thereon while rotating on an axis; a lens for condensing the laser beam reflected on
the polygon mirror and irradiating the laser beam on the object; a stage for settling the object: a stage
transfer unit fo i 4@3@@&% a predetermined direction; and a controller for making
the stage transfer unit transfeplthe staggreueiawied siismdirestioniaidhe pglygen priscor. BRIEF
DESCRIPTION OF THE DRAWINGS FIGs. 1A through 1C are schematic diagrams illustrating
conceptual fedfliEd'sR d’fggéqep?o@éggiﬁﬁoﬁﬁﬁ%@%??%ym@af‘ﬁ%ﬁ%’&?ﬁ Al "incg%%gf:dg ce with
the present invgnitersiidGar? idje@chamatic diagrampilusieating apeonaapival fartumgf diedaser

rocessing a tus emplqying the on.mirror in accordance with the
P g pp\%rtﬁout chareg%)llg gny ad?hc‘)[%%ai dev{ces.

In a first aspect of the present invention, there is provided a laser
processing apparatus with a polygon mirror for processing an object by a laser beam,
comprising: a laser generator for emitting the laser beam; a polygon mirror constructed
of a plurality of reflection planes that reflect the laser beam, which is emitted from the
laser generator, thereon while rotating on an axis; a lens for condensing the laser
beam reflected on the polygon mirror and irradiating the laser beam on the object; a
stage for settling the object: a stage transfer unit for transferring the stage toward a
predetermined direction; and a controller for making the stage transfer unit transfer

the stage reverse 1o a rotating direction of the polygon mirror.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGs. 1A through 1C are schematic diagrams illustrating conceptual
features of a laser processing apparatus employing a polygon mirror in accordance
with the present invention.

FI1G. 2 is a schematic diagram illustrating a conceptual feature of

the laser processing apparatus employing the polygon mirror in accordance with the
present inveniion,

FIG. 3 is a diagram illustrating overlapping laser beams in



present invention. FIG. 3 is a diagram illustrating overlapping laser beams in s accordance with the
present invention. FIG. 4 is a diagram illustrating an exemplary embodiment of the laser processing
apparatus with the polygon mirror in accordance with the present invention. 5 FIG. 5 is a diagram
illustrating another embodiment of the laser processing apparatus with the polygon mirror in
accordance with the present invention. FIG. 6 is a flow chart explaining a procedure of processing an
object in accordance with the present invention. 10 FIG. 7 is a schematic diagram illustrating a
configuration ofAV&FEF 35Ttessiti by the'faserPirotdssing 4ppLiratus with the polygon mirror in
accordance with the present invention. DETAILED DESCRIPTION OF THE INVENTION 15 FIGs. 1A
through 1C are schemfatié dfagraind iMEEHRIAGUS LEHBEpRIRITEATEPA3H a5 HiBe8ssig Bpparatus
employing a polygon mirror in accordance with the present invention. As shown in FIGs. IA through |
C, the laser prote$simy piarates* 19 e5mprisEH bf & polfd S8 Mirfe 10 having e piafity B teflection
20 planes and rotating at an axis 11, and a telecentric f-theta lens 20 condensing laser beams
reflected from tH&Sr&RBEEdN BIEFRE Mereon.

h

FIG. 5 1s a diagram illustrating another embodiment of the laser
processing apparatus with the polygon mirror in accordance with the
present invention.

FIG. 6 is a flow chart explaining a procedure of processing an
object in accordance with the present invention,

10 FIG. 7 is a schematic diagram illusirating a configuration of wafer
processing by the laser processing apparatus with the polvgon mirror in

accordance with the present invention.

BETAILED DESCRIPTION OF THE INVENTION

15 FIGs. 1A through 1C are schematic diagrams illustrating a
conceptual feature of a laser processing apparatus employing a polygon
mirror in accordance with the present invention.

As shown in FlGs, 1A through 1C, the laser processing apparatus
is comprised of a polygon mirror 10 having a plurality of reflection

20  planes and rotating at an axis 11, and a telecentric f-theta lens 20
condensing laser beams reflected from the reflection planes thereon.
The lens 20 1s installed in parallel with a stage 30 on which a wafer 40
to be cut out 1s settled, in order to condense laser beams reflected from
the reflection planes thereon. Thus, a laser beam condensed on the lens

25 20 1s irradiated to the wafer in perpendicular, which enables the wafer



The lens 20 is installed in parallel with a stage 30 on which a wafer 40 to be cut out is settled, in order
to condense laser beams reflected from the reflection planes thereon. Thus, a laser beam condensed
on the lens 25 20 is irradiated to the wafer in perpendicular, which enables the wafer 4 40 (e.g., a
semiconductor wafer) to be processed (able to be cut out) in a predetermined shape. While the lens
20 may be composed of a couple groups of lenses, thfs embodiment uses a single lens in
convenience on description. 5 FIGs. A through IC iIIustr$te the features that a laser beam reflected

from the reflect(th Hlahe #25ERBARGNE He WHieh 480 beiiig PEBRASHEED Y Sugh fhe fets B8 while the
polygon mirror 10 is rotating in, an_anti-clockwise direction at the axis 11. Referring to FIG. 1A, laser
beams are refld&tédPros thE10Eetfiififiy part of the reflection plane 12 in accordance with the
rotation of the polygon mirror 10, and then incident on a left end of the lens 20. The reflected laser
beams are condensed oh tRe 8n&e20 didMrddREetOl P2 prédeternfin Bl 5osTRom SIOSf Fesifafer 40 in
perpendicular. Referring to FIG. 113, when the polygon mirror 10 more advances 15 its rotation to
reflect the lasert beafiator Beiras pam PHEréfBtaNC PIEHE I (R lESHaNESEr beams are
incident on a central position of the lens 20 and condensed on the lens 20. The condensed laser
beam on the lens 20 Blifadiated!Brod pheddterthingd P6sitbn $o261 K6 Wwasdr aplaser beam

reflected from the reflection plane 12 is applied to the wafer 40 being
condensed through the iens 20 while the polvgon mirrer 10 is rotating in
an anti-clockwise direction at the axis 11.

Referring to FIG. 1A, laser beams are reflected from the

10 beginning part of the reflection plane 12 in accordance with the rotation
of the polygon mirror 10, and then incident on a left end of the lens 20.
The refiected laser beams are condensed on the lens 20 and irradiated to
a predetermined position S1 of the wafer 40 in perpendicular.

Referring to FIG. 1B, when the polygon mirror 10 more advances

15 its rotation to re;flect the laser beams on a central part of the reflection
plane 12, the reflected laser beams are incident on a central position of
the lens 20 and condensed on the lens 20. The condensed laser beam on
the lens 20 is irradiated on a predetermined position S2 of the wafer 40
in perpendicular.

20 Referring to FIG. 1C, when the polygon mirror 10 further
advances its rotation, more than the case of FIG. 1B, to reflect the laser
beams on a rear part of the reflection plane 12, the reflected laser beams
on the rear part are incident on a right end of the lens 20 and condensed
on the lens 20. The condensed laser beam on the lens 20 1s irradiated

25 on a predetermined position 53 of the wafer 40 1n perpendicular.



in perpendicular. 20 Referring to FIG. 1C, when the polygon mirror 10 further advances its rotation,
more than the case of FIG. 113, to reflect the laser beams on a rear part of the reflection plane 12, the
reflected laser beams on the rear part are incident on a right end of the lens 20 and condensed on
the lens 20. The condensed laser beam on the lens 20 is irradiated 25 on a predetermined position S3
of the wafer 40 in perpendicular. 5 As aforementioned throughout FIGs. 1A to IC, the laser beams are
applied to the predetermined positions S1 to S3 on the wafer 40 in accordance with the anti-clockwise
rotation of the polygon#rirror 10. The #iSt&mce ot S tohssughegardddto ab% dearrting'bdength S,
that means an interval to irradiate the wafer 40 by the reflection plane 12 along the rotation of the
polygon mirror T8SA fesfattiont ritle of thédaser Heant whHith iifrpmed Bistid beginming dhd rear
parts of the reflection plane 12 is referred to as a scanning angle 0. Hereinafter, the theoretical feature
of the present invéhtiort Wil 28 berdesesbedtih Mhere dbtail OFIGYi2dllusteates erschientaic gon
configuration of the laser processing apparatus employing the polygon mirror in accordance with the
present inventiortiRefertifg t6 FiGd B Lee polygon Mirror 183constagatedewitirn2 15 nepabered

reflection planes rotates in a constant speed at the axis 11in
5 length §, that means an interval to irradiate the wafer 40 by the

reflection plane 12 along the rotation of the polygon mirror 10. A
reflection angle of th.e iaser beam, which is formed by the beginning and
rear parts of the reflection plane 12 is referred to as a scanning angle 6.
Hereinafter, the theoretical feature of the present invention will

10 be described in more detail.

FIG. 2 illustrates a schematic configuration of the laser
processing apparatus empieymg the polygon mirror in accordance with
the present invention.

Referring to FIG. 2, the polygon mirror 10 constructed with »n-

15 numbered reflection planes rotates in a constant speed at the axis 11 in
an angular velocity of @ and a cycle period 7. A laser beam incident
thereon is reflected from the reflection plane 12 and irradiated on the
wafer 40 through the lens 20,

in the polygon mirror 10 having the m-numbered reflection planes

20 12, the scanning angle 8 of the laser beam when one of the reflection

planes 12 is rotating is summarized as the following Equation 1.

[Equation 1]



an angular velocity of ar and a cycle period T. A. laser beam incident thereon is reflected from the
reflection plane 12 and irradiated on the wafer 40 through the lens 20. In the polygon mirror 10 having
the n-numbered reflection planes 20 12, the scanning angle 0 of the laser beam when one of the
reflection planes 12 is rotating is summarized as the following Equation 1. [Equation 116 o0=2(a,-a
I)ra=0+ui--2 r2;raz=+4/-+n 4,7 e= From the Equation 1, it can be seen that the scanning
angle O is twice the cetral angle (2'r) an.the reflection plane 12 of the polygon n 5 mirror 10.
Therefore, the scanning length SL , that is.a range of irradiation on the wafer 40 by the reflected laser
beam applied from thedreflect%rﬁ‘p%ne*l%of the polygon mirror 10, is determined by a

s 2x
o, = ¢ +y - —+
- 2 n
4
LB o=
M

From the Equation 1, it can be seen that the scanning angle @ is

. 2r .
twice the central angle (<4) on the reflection plane 12 of the polygon
#

5 mirror 10, Therefore, the scanning length §,, that is a range of

irradiation on the wafer 40 by the reflected laser beam applied from the
refiection plane 12 of the polygon mirror 10, is determined by a

morphological characteristic of the lens 20, as follows,

10 [Equation 2]

4y

I

8, =fx6

S, : Scanning length
f : Focal distance
£: Scanning angle
15
According to Equation 2, a laser beam reflected from each of the

reflection planes 12 of the polvgon mirror 10 while the polygon mirror

10 is rotating is irradiated on the wafer 40 by the length of S,. In other

words, the scanning length S, of a laser beam irradiated on the wafer 40

20 in accordance with the rotation of the polygon mirror 10 is obtained



morphological characteristic of the lens 20, as follows. 10 [Equation 2] a SL=.fx0=tz SL Scanning
length f: Focal distance 0: Scanning angle 15 According to Equation 2, a laser beam reflected from
each of the reflection planes 12 of the polygon mirror 10 while the polygon mirror 10 is rotating is
irradiated on the wafer 40 by the length of SL. In other words, the scanning length SL of a laser beam
irradiated on the wafer 40 20 in accordance with the rotation of the polygon mirror 10 is obtained 7

from a product Ohtgglfoaca% ﬁggm f @fnq}}Qe %%limrqng \%?@lgle of1 5h asercbeam reflected fréarrg %he

reflection plane 12 of th ygon mirror 1 ay, a the polygon Y FRirror T Ras theis

-numbered 5 reflection planes 12, an n-times scanning with the scanning length SL is available in
every one cycle 6$ Yotdtich %ﬁ?‘n@ pSlygon % irtbf o geﬁtfé’gbrpdégﬁw irfadiatélicom thEshrer 40 is

applied to the wafer 40 by the scanning length SL, overlapplng in the wafer 40 by the number of
mirror .

By the way, as the polygon mirror 10 has the » -numbered

5 reflection planes 12, an n-times scanning with the scanning length Sy is
available in every one cycle of rotation of the polygon mirror 10. That

1s, a laser beam irradiated on the wafer 40 is applied to the wafer 40 by

the scanning length Sy, overlapping in the wafer 40 by the number of

the reflection planes 12 of the polygon mirror 10 when the polygon

1¢  mirror 10 rotates one time. A scanning frequency during a unit time

interval (e.g., one second) may be obtained from the following Equation

3.

[Eguation 3]

- wn  n
15 Scanning frequency w?—:w
bia

T

@ : Angular velocity of the polygon mirror

T : Cycle period of the polygon mirror

From Equation 3, in the condition with the n-numbered reflection

20 planes 12 on the polygon mirror 10, it is pessible to adjust the scanning
frequency by controlling the cycle period or the angular velocity of the
polygon mirror 10. [n other words, the scanning length S, is
controllable in desired times of overlapping by varying the cycle period

I or the angular velocity @ of the polygon mirror 10.



the reflection planes 12 of the polygon mirror 10 when the polygon 10 mirror 10 rotates one time. A
scanning frequency during a unit time interval (e.g., one second) may be obtained from the following
Equation 3. [Equation 3] 15 Scanning frequency = own n 2zr T w Angular velocity of the polygon
mirror T : Cycle period of the polygon mirror From Equation 3, in the condition with the n-numbered
reflection 20 planes 12 on the polygon mirror 10, it is possible to adjust the scanning frequency by
controlling the cycle peri [ th lar v Io ty of th p%lg mirror 10. In o i&er words th
scanning length SL is cgﬁtr%lfa %etin gés}]r% tlm‘es of o%/er ap nnglg t%/o\r/lazrlfnlrl\égt g cylégleC perio aél T or the
angular velocity ce of the]po ror 10. 8 Ifthe a a velocit g) of the po nmirror, 10 is
constant, a relatl\e}e wa té? io\%%gnnﬁn% Ss(’paenen %%tﬁ%ﬁaéﬁ eamelre e}{c d foht ec){gglygon mirtor 10 is

enhanced by transfflarrln%the sta & Oi on V\é gu% fer 4Q is settlea towardt dlrectlcghr}égverse
to the rotating 5 direction of the polygoﬁ; mitrSr L6 3 &7 WordS ihen thet %gag 0 it rred to

the direction reverse to the rotating dire t| n of the polygon mirrar 10, a wafer 40 scanning speed of
the laser beamS%ges? 4{% 9 seft e towarfP tl‘\(g glrectlon reverse to t%e rotating

5 direction of the polygon mirror 10. In other words, when the stage 30 is
transferred to the direction reverse to the rotating direction of the
polygon mirror 10, a wafer 40 scanning speed of the laser beam Sy gets
faster compared to the wafer 40 scanning speed of the laser beam when
the stage 30 is standing without moving.

10 Such overlaps with the scanning length §,, as illustrated in FIG.
3, progress along the direction reverse to the transfer direction of the

stage 30 where the wafer 40 is settled. As a result, the wafer 40 on the

stage 30 is scanned and cut out by the laser beam along the direction
reverse to the transfer direction of the stage 30. During this, the

15 scanning lengths S, continuously overlap from each other in a uniform
range, in which the number of overlapping times may be adjustable by
controlling the transfer speed of the stage 30.

Provided that a migration distance by the scanning length §, is /

along the transfer of the stage 30, an overlapping degree N of the
20 scanning length may be represented in S, /1.
The migration distance / denotes a dimension by which the stage
30 with velocity v moves for a time until one of the reflection planes 12
completes to rotate, being summarized in the following Eguation 4. The
overlapping degree N is represented in Equation 5.

25



faster compared to the wafer 40 scanning speed of the laser beam when the stage 30 is standing
without moving. 10 Such overlaps with the scanning length SL, as illustrated in FIG. 3, progress along
the direction reverse to the transfer direction of the stage 30 where the wafer 40 is settled. As a result,
the wafer 40 on the stage 30 is scanned and cut out by the laser beam along the direction reverse to
the transfer direction of the stage 30. During this, the 15 scanning lengths Sr continuously overlap from

each other in a uniform %1%%“ vy ich the number of overlapping times may be adjustable by
controlling the transfer gp e oi%\egé%ge 30. Provided that a migration distance by the scanning
length SL is | along the teadiste of 4 stage 30, an overlapping degree N of the 20 scanning length
may be represented in SL/T. Th& midtation distance | denotes a dimension by which the stage 30 with
velocity v moves for a time {ntil one of the reflection planes 12 completes to rotate, being summarized
in the following Equation 4. The overlapping degree N is represented in Equation 5. 25 9 [Equation 4]
vvT 21rv nnno) T

[Equation 3]

5 Overlapping degree {( N) :%’Lmﬂljgj—m%@f_
v v

By summarizing the aforementioned description, the angular
velocity @ of the polygon mirror 10 with the overlapping degree N
while the wafer 40 is cutting out in the velocity v results in Equation 6

10 as follows.

[Equation 6]
Ny
0=—
2f
As represented in Equation 6, the angular velocity is obtained by
15 dividing a product of the overlapping degree N of the laser beam and
the cutout velocity v with a double value of the focal length / of the
lens 20, where the cutout veloecity v corresponds to the transfer speed of
the stage 30 settiing the wafer 40 thereon.
While this embodiment uses a polygon mirror shaped with eight
20 reflection planes (1.e., n = &) in eight corners, other polygonal patterns
may be available in modification under the scope of the present

invention.

FIG. 4 illustrates an exemplary embodiment of the Ilaser



[Equation 5] 5 Overlapping degree S~_ 47f _ 20)f CN) =1 vT v By summarizing the aforementioned
description, the angular velocity w of the polygon mirror 10 with the overlapping degree N while the
wafer 40 is cutting out in the velocity v results in Equation 6 10 as follows. [Equation 6] Nv w= 2f As
represented in Equation 6, the angular velocity is obtaingd by 15 dividing a product of the overlapping
degree N of the laser beam and the cutout velocity v with a double value of the focal length f of the

lens 20, where the cutoytvelogity v.corespongs toghe trapsier speed of . the siage 30 seitling the

wafer 40 thereon. While this embodiment uses a polygon mirfor shaped with eight 20 reflection planes

(i.e., n = 8) in eight;commers, other polyggnal patterns may be available in modification under the scope
of the present invention. FIG. 4 illustrates an exemplary embodiment of the laser 10 processing

apparatus with the po'@@f‘e?}iﬁ%r ipoaclgf’(ﬁqaﬁ?ethe laser processing apparatus with the

pelygon mirror according to the present invention is comprised of a
5 controller 110 for conducting an overall operation, an input unit 120 for
entering control parameters and control commands, a polygon mirror
driver 130 for actuating the polvgon mirror 10, a laser generator 140 for
emitting laser beams. a stage transfer unit 150 for transferring the stage
30, on which the wafer 40 is settled, in a predetermined direction, a
10 display unit 160 for informing the external users of current operating
states, and a storage unit 170 for storing data relevant thereto.
The polygon mirror driver 130 includes a plurality of the
reflection plane 12, being configured to make the polygon mirror 10,
which has multiple planes, rotate in a predetermined velocity at the axis
15 il. The polygon mirror 10 uniformly rotates at the axis 11 in the
predetermined velocity by means of a motor (not shown) under control
of the controllier 110.
The laser generator 140 is configured to emit the laser beams to
process the wafer 40 as an object settled on the stage 30, generating
20 ultraviolet-ray laser beams under control of the controlier 110 in this
embodiment.
The stage transfer unit 150 is configured to transfer the stage 30,
on which the wafer 40 as an object to be treated i1s settled, in a
predetermined velocity.

25 In the structure of the laser processing apparatus, laser beams



with the present invention. Referring to FIG. 4. the laser processing apparatus with the polygon mirror
according to the present invention is comprised of a 5 controller 110 for conducting an overall
operation, an input unit 120 for entering control parameters and control commands, a polygon mirror
driver 130 for actuating the polygon mirror 10, a laser ggnerator 140 for emitting laser beams, a stage
transfer unit 150 for transferring the stage 30, on which txne wafer 40 is settled, in a predetermined

direction, a 10 display unit.160 fqr informing the external u of current,operating, state rUanda
storage unit 170 ?ogﬁégnné‘rgé?a%el%\?gﬁf thérets! z#hog poly:gfg%lir)1S milrror ¢ r%\glgrngBIjln%Fu“dé)sozgﬁlﬂpality of
the reflection plane‘12,g ing configured to e the polygon mirror 10, which has multiple. planes,
rotate in a prede{g}rlﬁﬁl]e @/el%g‘lﬁ/r a%% Ergidg 19?‘?&1 %@I%oﬁ@ﬂirr@gig\/ fito r%m%tgﬁéj‘sﬁg’[@he axis
11 in the predetefrmi ed veiocifgy bémeans C{)famotorf%lots own) ur%de copntrol gf th contrloller 110.
The laser generatdr 140 I HRAGuIBETS Emit td ad& 5EARTS {8 Hbtebithe Wafer 46 48ah hject
settled on the stage.30,.generatin ultraviqlet-ray laser beams under control of the controller 110 in
S B taaTes dnt 18 i

this embodiment. dtrahs %nit“fl BonfigUAdS RBISEYE 38168 Rtk The

wafer 40 as an object to be treated is settled, in redetermined velocity.
5 ?130(: Wpf?lln the range of tgepscanmrng ang?@ GY The laser beams

reflected from the reflection planes 12 are condensed on the lens 20,
and the condensed laser beam 1is irradiated on the wafer 40 in
perpendicular.

The laser beam being irradiated on the wafer 40 while one of the

10 reflection planes 12 of the polygon mirror 10 is rotating migrates by the
scanning length S, along the direction reverse to the transfer direction
of the stage 30.

FIG. 5 illustrates another embodiment of the laser processing

apparatus with the polygon mirror in accordance with the present
15 invention.

Referring to FIG. 5, the laser processing apparatus with the
polygon mirror, in accordance with ancther embodiment of the present
invention, is basically comprised of a controller 110 for conducting an
overall operation, an input unit 12¢ for entering control parameters and

20 control commands, a polygon mirror driver 130 for actuating the
polygon mirror 10, a laser generator 140 for emitting laser beams, a
stage transfer unit 150 for transferring the stage 30, on which the wafer
40 1s settled, in a predetermined direction, a display unit 160 for
informing the external users of current operating states, and a storage

25 - unit 170 for storing data relevant thereto.



25 In the structure of the laser processing apparatus, laser beams Il emitted from the laser generator
140 are incident on the polygon mirror 10 under control of the controller 110. The laser beams applied
to the polygon mirror 10 are reflected toward the lens 20 from the reflection planes 12, which are
rotating by the polygon mirror driver 5 130, within the raﬂzge of the scanning angle 8. The laser beams
reflected from the reflection planes 12 are condensed ornr'the lens 20, and the condensed laser beam
is irradiated on the wafer, 40 in perpendicular. The laser beam being irradiated on the wafer 40 while
one of the 10 reflectior?[rﬁ%\?]eess%?g?‘fﬁ8Sp8la€/rg]6ﬁniﬁ'or 1638 rBfatigmigratt By tie $chhning length
SL along the direction reverse to the transfer direction of the stage 30. FIG. 5 illustrates another
embodiment of teliﬁéifasz&ﬁp %rsgiﬁ%c%?ﬁbﬁgaﬁl’é’\%ﬁﬁ%‘me%%dgﬁ R rSE P aCdoraanBelwith th&spresent
15 invention. Referring to FIG. 5, the laser processing apparatus with the polygon mirror, in
accordance with &0ther Ebdithent bf thRSHBs S vEtion, |s BasRAIRF brepALed BrRacSritroller
110 for conducting an  overall operation, an input unit 120 for entering control parameters and 20

control command® & PBR/ g ThirbsiaHy et 18050 r HQatiy thé Spbiyiats Ftver 160 aaadetimerator

140 for emitting laser beams, a _
5 ~ applying the enlarged laser beams to the polygon mirror 10, and a beam

transformer 220 for converting the laser beam, which is condensed on
the lens 20 after being reflected from the polvgon mirror 10, into an
elliptical pattern. At this time the beam transformer 220 may be easily
implemented by emploving a cylindrical lens.

10 The enlarged laser beams incident on the polygon mirror 10 are
reflected toward the lens 20 on the reflection planes 12 of the polvgon
mirror 10 within the range of the scanning angle 6. The laser beam
reflected from the reflection planes 12 is condensed on the lens 20,
converted inte an elliptical pattern by the beam transformer 220 in

15 sectional view, and then irradiated on the wafer 40 in perpendicular,

As the irradiated laser beam has elliptical sectional pattern, a
iong diameter of the elliptical section corresponds to a direction of
cutout processing while a short diameter of the elliptical section
corresponds to a width of cutout processing.

20 When one of the reflection planes 12 is rotating on the axis 11,
the laser beam irradiated on the wafer 40 ig shifted as the scanning
length §, along the direction reverse to the transfer direction of the
stage 30.

Hereinafter, it will be described in detail about a procedure of

25  processing an object (i.e., the wafer 40} by means of the laser



stage transfer unit 150 for transferring the stage 30, on which the wafer 40 is settled, in a
predetermined direction, a display unit 160 for informing the external users of current operating states,
and a storage 25 unit 170 for storing data relevant thereto. 12 These structures of FIG. 5 are as same
as those of FIG. 4. But, the laser processing apparatus with the polygon mirror in FIG. 5 is further
comprised of a beam expander 210 for enlarging diametérs of pointing laser beams emitted from the
laser generator 140 and then 5 applying the en{grg d laser beams to the polygon mirror 10, and a
beam transformér %%631%}180n685 t(ﬁ% lag8f eaﬁ)f’ whidh’is’ e8hdBn5ed (§r¥ W@Ié‘hs? ﬁé‘aﬁrter being
reflected from the polygﬁ?ég]ir or 10,(if1to an elliﬁtical attern, At this tir&e the heam transformer 220
may be easly implemehtddl By SmpIOyiG & BfhcieRI BHEI& G TRE GRHFGE A Thser BEaHE fnéiflent on
the polygon mirror 10 are reflected toward the lens 20 on the reflection planes 12 of the polygon
mirror 10 within th8&fgd b B ECamping Hhgl © PTH Hsth Bt reflected from the reflection planes
12 is condensed on the lens 20, converted into an elliptical pattern by the beam transformer 220 in 15
sectional view, and therRifrsdiats HhIfﬁgrw%lfew@%ﬁ%e?%elhmeaﬁr.tﬁ@ thélfradidtedtaset 08&m has
elliptical sectional pattern, a long diameter of the elliptical section corresponds to a direction of cutout
processing while Wadsridiamister Brthe eigtidarsgggpriers for a rotation velocity of the

polygon mirror 10 and a transfer velocity of the stage 30 in the input
unit 120 are established, in accordance with a type of the wafer 40 to be
processed (step S10). Such setting operations may be simply carried
out by retrieving information menus from the storage unit 170 after
16 registering the information, that has been preliminarily designed for
wafer types and processing options (e.g., cutting, grooving, and so on),

in the storage unit 170.
After completing the establishment for the control parameters, the

controller 110 enables the peolyvgon mirror driver 130 to rotate the

[
Ln

polygon mirror 10 in a rotation velocity that has been predetermined at
the step S10 (step S20), and also enables the stage transfer unit 150 to
transfer the stage 30 in a predetermined velocity (step S30). At this
point the controller 110 makes the laser generator 140 emit the laser
beam (step S40),

20 Then, the laser beam emitted frem the laser generator 140 is
incident on the polygon mirrer 10 with being enlarged in its sectional
diameter after passing through the beam expander 210. The laser beam
incident on the polygon mirror 10 is reflected from the reflection piane
12 of the polygon mirror 10 rotating at the axis 11, toward the lens 20

25 within the range of the scanning angle 8.



corresponds to a width of cutout processing. 20 When one of the reflection planes 12 is rotating on the
axis it, the laser beam irradiated on the wafer 40 is shifted as the scanning length SL along the
direction reverse to the transfer direction of the stage 30. Hereinafter, it will be described in detail
about a procedure of 25 processing an object (i.e., the wafer 40) by means of the laser 13 processing
apparatus with the polygon mirror shown in FIG. 5. PIG. 6 is a flow chart explaining a procedure of

processing an object, i gecargancs Withh Hie, present i”"efla.t%%@- REIENing 19, E1G. 6. ip orderfo

process the wafer, i.e., to cut the 5 wafer 40 out, first control parameters for a rotation velocity of the

polygon mirror 18,¢0d g ranefer valgeity of thesiage A0 e Joaut i 120 arg estaplished In

accordance witha typge of the wafer 40 to be processed (step uc s%]ttlng operations may be

simply carried oyt by relrievind infoymationmenus from e storage Lnit 470 afterd0.registering the
information, that has been preliminarily designed tor water types and proceéssing options (e.g-, cutting,
grooving, and so,gn) 0.1 siorage Lt 179, Afte comeleting the estapishment for i contro
parameters, the co troffer 110 enables e polygon mirror driver T30'to Yotate the 1 po‘Iygonf’mirror

10 In a rotatipn VFalggf'tybtgaarEnh%Sng?le}p Irjep % n%!:)net%gtwafer 40 has a elliptical sectional

pattern in which the long diameter accords to the cutout direction of the
wafer 40, i.e,, a progressing direction of processing, which extends an
irradiation range of the laser beam over the wafer 40 a time, while the
short diameter corresponds to a cutout thickness, i.e.. a cutout width of

10 processing.

During the procedure, as the polygon mirror 10 rotates with a
constant speed, a plurality of the laser beam irradiated on the wafer 40
are overiapped in predetermined times by a plurality of the scanning
length S, over the wafer 40.

In addition, as the stage 30 settling the wafer 40 thereon is
transferred in the direction reverse to the rotation direction of the
polygon mirror 10, a relative speed of irradiation with the scanning
length by the laser beam on the wafer 40 becomes faster which makes
the wafer cutout process efficient {step S50).

20 On the other hand, the laser beam emitted from the laser
generator 140 is directly irradiated on the wafer 40 when it skips the
steps of the beam expander 210 and the beam fransformer 220.

FIG. 7 illustrates a configuration of processing the wafer 40 by
the laser processing apparatus with the polvgon mirror in accordance

25 with the present invention.



the step S10 (step S20), and also enables the stage transfer unit 150 to transfer the stage 30 in a
predetermined velocity (step S30). At this point the controller 110 makes the laser generator 140 emit
the laser beam (step S40). 20 Then, the laser beam emitted from the laser generator 140 is incident
on the polygon mirror 10 with being enlarged in its sectipnal diameter after passing through the beam
expander 210. The laser beam incident on the polygon mirror 10 is reflected from the reflection plane

12 of the polygon mirror, 10 rofafing.at the, axis 11.foward fhe.lens,29,,25 withip.the rapgg ofthe

scanning angle 0. 14 The lens 20 condenses the laser beam reflected from the polygon mirror 10, and

the condensed lagerheam qn.theens20.is g‘{lgggiiﬁ dt%?étl%ﬂ"atfﬁé 49éalﬂea%gqia%@rﬁf@fgein9

converted into an elliptical pattern in sectional view by the béam transformer 220. The 5 laser beam

finally applied to dhe afer 40 bzs 3 slipvigal sectional patigrpdnyuhish e Jong, dameter acgords to

the cutout direction of the wafer 4 ., a progressing direction of processing, which extends an

o e U R A0 Al Marea s e e i s o
rotates with a C‘%B%&%@&.Sﬁ%e%f’f‘sp%aéiy t(?fetk}%ﬁésce i%%aglirﬂ%diaiegfo &%h%(\)’\f%fgegrﬁ cl)nirror 16
that is rotating. The lens 20 condenses the laser beam. The las&_r beam
condensed on the lens 20 is shaped into a sectional elliptical pattern by
the beam transformer 220 and then irradiated on the wafer 40.
During this, as the laser beam irradiated on the wafer 40 has the

10 sectional elliptical pattern, the long diameter of the ellipse is associated
with a progressing direction on the wafer 40 by the laser beam while the
short diameter of the ellipse is associated with a cutout width on the
wafer 40 by the laser beam.

As illustrated in FIG. 7, the elliptical laser beam irradiated on the

15 wafer 40 is progressing along the direction of its long diameter,
accompanying with the cutout width by its short diameter. In other
words, the cutout width 41 of the wafer 40 is adjustable by controlling
the short diameter of the elliptical section of the laser beam, which is
established by the beam transformer 226.

20 During the irradiation on the wafer 40 by the laser beam,
evaporation may be occurred at places on which the laser beam is
irradiated. However, the progressing direction of the laser beam is
reverse to the transfer direction of the wafer 40, as aforementioned, so

that the relative scanning speed of the laser beam becomes faster and

25 the long diameter of the laser beam is arranged to the processing



are overlapped in predetermined times by a plurality of the scanning length SL over the wafer 40. 15
In addition, as the stage 30 settling the wafer 40 thereon is transferred in the direction reverse to the
rotation direction of the polygon mirror 10, a relative speed of irradiation with the scanning length by
the laser beam on the wafer 40 becomes faster which magkes the wafer cutout process efficient (step
S50). 20 On the other hand, the laser beam emitted from the laser generator 140 is directly irradiated

on the wafer 40 whenif skips the. stepsiatthe beagy expapdear2id,and the bean transformer,220.
FIG. 7 illustrates a configuration of processing the wafer 40 by the laser processing apparatus with the

polygon mirror in;gecoydance, 25 withdhe preggahinventian 1. s gfgrementiongd, the laser, beam

enlarged with its sectional diameter after passing through the beam'expander 210 is incident on the

polygon mirror 10, The: laset heamdngident,an the . palygan, rﬂﬂfé%@dﬁ%%&?%‘?%’&“ﬂ@&‘%J%‘%ﬁe of

the scanning angle 0°5 toward the lens 20 on the reflection plane 12 of the polygon mirror 10 that is

rotating. The leng.20 sandenses fie asel baan. Misiaserbeam aendensed on.ihe lens s shaped

into a sectional elliptical pattern by the beam transformer 220 and then irradi e wafer 40,
During this, as tq%éag%pg@gn irradiated on the wafer 40 has the

Moreover, since the rapid overlapping with the laser beam along
the processing direction makes the cutout portion of the wafer 40 be
swiftly evaporated, the wafer processing is carried out easily without
such as a recasting effect for which vapors from the wafer material are

10 deposited on the cutout wall 43 of the wafer 40,

Although the aforementioned embodiments 1is exemplarily
describes as being applicable to processing a semiconductor wafer, the
present invention is also available to processing other substrates or
boards such as plastics, metals, and so on.

15 As described above, the laser processing apparatus with the
polygon mirror in accordance with the present invention needs not any
change of additional devices because a laser beam is enough to perform
the cutout process, which enables the process to be rapidly carried out
in easy and efficiency. Furthermore, since the present invention

20 provides an efficient technique to able to control the cutout width by
adjusting the short diameter of the elliptical laser beam and to prevent a
recasting effect that causes vapors escaping from an object to be cut
out, it is advantageous to processing a wafer in highly precise
operations, as well as normal objects.

25 Although the present invention has been described in connection



10 sectional elliptical pattern, the long diameter of the ellipse is associated with a progressing
direction on the wafer 40 by the laser beam while the short diameter of the ellipse is associated with a
cutout width on the wafer 40 by the laser beam. As illustrated in FIG. 7, the elliptical laser beam
irradiated on the 15 wafer 40 is progressing along the digection of its long diameter, accompanying
with the cutout width by its short diameter. In other words, the cutout width 41 of the wafer 40 is
adjustable by coptrallingrthe shost.diamater of the gliptical saction of the jassr bearm. whigh is,
established by the beam transformer 220. 20 During the irradiation on the wafer 40 by the laser beam,
evaporation may pe ecHiFer At Rlaces.en whichthe jaserbeamsisy irradiated V\HQ%%V%@JQ?M
progressing direction of the laser beam is reverse to the transfer direction of the wafer 40, as

aforementioned, 50 thatthe [alagive.seanning speed of ing;laserbramhecomes fasigrand,ga the

long diameter of the laser beam is arranged to the processing 16 direction (i.e., the cutout direction).
As a result, a cutgutn sectign 42-hasa slepeHinyghout e GHIoHLRRocesS; by, whigh vaners gscaping
from the wafer material due to the irradiation of the laser beam are easily discharged without
depositing on theygutout plane 42 during 5 the process. Moreover, since the rapid overlapping with the
laser beam along



the processing direction makes the cutout portion of the wafer 40 be swiftly evaporated, the wafer
processing is carried out easily without such as a recasting effect for which vapors from the wafer
material are 10 deposited on the cutout wall 43 of the wafer 40. Although the aforementioned
embodiments is exemplarily describes as being a @Iicable to processing a semiconductor wafer, the
present invention is also available to processing other substrates or boards such as plastics, metals,
and so on. 15 As described above, the laser processing apparatus with the polygon mirror in
accordance with the present invention needs not any change of additional devices because a laser
beam is enough Wiérohih he’ditblithid¢ess, which enables the process to be rapidly carried out in
easy and efficiency. Furthermore, since the present invention 20 provides an efficient technique to
able to control thesclateubwitthiby sadinstingiitieashaifidiamater éfitheellifitigallasprcbeam land to

prevent a reca%tlnI% effect that causes vapors escaping from an object to be cut out, it is
COMPrISIN g
advantageous o processing atwafer in highly precise operations, as well as normal objects. 25

Although the preseat merm@mfhasmmetangdbsmbeddmmonnectlon 17 with the embodiment of the
present invention llusyajed in, (g.ascomaanyina rawingss isnenimiisdere@ltuilhgapparen

to those skilled in the a ‘various su stitution, modi |cat|ohs an
laser beam, which is emitted from the laser generator, thereon while rotating on an

axis;

a lens for condensing the laser beam reflected on the polygon mirror and
irradiating the laser beam on the object;

a stage for settling the object:

a stage transfer unit for transferring the stage toward a predetermined direction;
and _

a controlier for making the stage transfer unit transfer the stage reverse to a

rotating direction of the polygon mirror.

2. The laser processing apparaius with the polygon mirror according to
claim 1, which further comprises a polyvgon mirror driver rotating the polygon mirror in
a constant speed io make the reflection planes revolve with a predetermined

angular velocity.

3. The laser processing apparatus with the polygon mirror according to



changes may be thereto without departing from the scope and spirit of 5 the invention. 18 WHAT IS
CLAIMED IS: 1. A laser processing apparatus with a polygon mirror for processing an object by a laser
beam, comprising: a laser generator for emitting theglaser beam; a polygon mirror constructed of a
plurality of reflection planes that reflect the laser beam, which is emitted from the laser generator,
thereon while rotating on an axis; a lens for condensing the laser beam reflected on the polygon
mirror and irradiating the laser beam on the object; a stage for settling the object: a stage transfer unit
for transferring the stage toward a predetermined direction; and a controller for making the stage
transfer unit transfer the stage reverse to a rotating direction of the polygon mirror. 2. The laser

processing apparafusiwith thie petygenrsnrasacearsing 4ansiaimm dy whichfustheLcomprisgs a polygon
mirror driver rotating the p‘olyggn mirror in a constant speed to make the reflection planes revolve with

a predetermined*ShgufAr UEIBERY P52 T HE LS8 T Sleléilg Hppift &g \iRgs the polygon mirror

according to 19

4.The laser processing apparatus with the polygon mirror according to
claim 3, wherein the controlier makes the beam transformer convert the laser
beam to be shaped with the sectional pattern as the ellipse whose long diameter is
arranged along a processing direction and then irradiates the converted laser beam

on the object.

5.The laser processing apparatus with the polygon mirror according to
claim 4, wherein the controlier controls a short diameter of the elliptical section of

the converted laser beam for adjusting the processing width by the iaser beam.

6.The laser processing apparatus with the polygon mirror according to claim 1,

wherein  an  object processed by the laser beam is &  wafer



claim 1, which further comprises a beam transformer for converting a sectional pattern of the laser
beam condensed on the lens into an ellipse. 4.The laser processing apparatus with the polygon mirror
according to claim 3, wherein the controller makes the beam transformer convert the laser beam to
be shaped with the sectional pattern as the ellipse hose long diameter is arranged along a
processing direction and then irradiates the converted laser beam on the object. 5.The laser
processing apparatus with the polygon mirror according to claim 4, wherein the controller controls a
short diameter of the elliptical section of the converted laser beam for adjusting the processing width
by the laser beam. BliEhéalasepproeessing appatatus withothidmolygon! iiros aceardingerelaim 1,
wherein an object rocesssedp {ggenll%sr%g ?%rgrl a V\é%a O1 7. The laser. rocessm aratus

~ according to claim w%lghpﬁjrtﬁer Coprisas polyGoH mirrdF ifver %’r% atthdthe” 88£§6 mirror in
a constant spe@gettﬁn’takelﬂi@ réflectidie plame spievelve with e preidetermingelangutar avelogity, 8. The
laser processing,gga%;atus with the polygon mirror according to claim 6, which further comprises a
beam transformer for converting a sectional pattern of the laser beam condensed on the lens into an
ellipse. 9. The laser processing apparatus with the polygon mirror according to claim 8, wherein the
controller makes the heam dransiauncr ComGHANG A5 PRAM R RB.INIRFANIULIBRAEFTpnal patiem

as the ellipse whose long diameter is arranged
claim 6, which further comprises a beam transformer for converting a sectional

pattern of the laser beam condensed on the lens into an ellipse.

9. The laser processing apparatus with the polygon mirrer according to claim 8,
wherein the controller makes the beam transformer convert the laser beam to be
shaped with the sectional pattern as the ellipse whose long diameter is arranged
along a processing direction and then irradiates the converted laser beam on the

wafer.

10. The laser processing apparatus with the polygon mirror according to claim 9,
wherein the controller controls a short diameter of the elliptical section of the

converted laser beam for adjusting the processing width by the laser beam.



along a processing direction and then irradiates the converted laser beam on the wafer. 10. The laser
processing apparatus with the polygon mirror according to claim 9, wherein the controller controls a
short diameter of the elliptical section of the converted laser beam for adjusting the processing width
by the laser beam. 21 11 The laser processing apparatus with the polygon mirror according to claim 8;
which further comprises a beam expander for enlarging a sectional diameter of the laser beam
emitted from the laser generator, the enlarged laser beam being condensed on the lens after reflected
on the polygon mirror and being incident on the beam transformer. 12. The laser processing
apparatus with tHe potygoer minarssicgongingaechaim Ghewhdyeim thertens condegsesdhéniaser beam
thereon and thep,radiales e Iaser. eam.on (e.ualer inperpendicular. Dy The laser progessing
apparatus with the polygon mlrrorpaccor?ilng {0 claim , wherein the controller conc{rorfls a scanning
length of the lagér Desin kpaplieunioicthéramfeh byone pftharefsbtiomFlanes lisactertahoa with the
rotation of ine_RelaIaRIDIKOLAY Brodychalka local disiance. i dans Anda staning angle of the
laser beam reflected from the reflection plane of the polygon hiirror. 14. The laser processing
apparatus with thé frRiger siiefpetaccording to claim 13, wherein the controller controls the scanning
angleof the laser beam to be a reflection angle formed by the beginning and rear parts of the

reflection plane. 15, The laser processing apparatus with the polygon mirror according to claim 6,
12. The laser processing apparatus with the polygon mirror according to claim 6,

wherein the lens condenses the laser beam thereon and then irradiates the laser

beam on the wafer in perpendicular.

13. The laser processing apparatus with the polygon mirror according to claim 6,
wherein the controller controls a scanning length of the laser beam applied to
the wafer by one of the reflection planes in accordance with the rotation of the
polygon mirror by product of a focal distance of the lens and a scanning angle of

the laser beam refiected from the reflection plane of the polygon mirror.

4. The laser processing apparatus with the polygon mirror according to claim 13,
wherein the controller controls the scanming angle of the laser beam to be &

reflection angle formed by the beginning and rear parts of the reflection plape.

15. The laser processing apparatus with the polvgon mirror according to claim 6,

wherein  the laser beam reflected from the reflection plane in



wherein the laser beam reflected from the reflection plane in accordance with the rotation of the
polygon mirror is irradiated on the wafer being overlapped in a predetermined number and the
controller controls the predetermined number of overlapping by adjusting an angular velocity of the
polygon mirror while keeping a transfer velocity of the stage retains constant. 16. The laser processing
apparatus with the polygon mirror according to claim 6, wherein the laser beam reflected from the
reflection plane in accordance with the rotation of the polygon mirror is irradiated on the wafer being
overlapped in a predetermined number and the controller controls the predetermined number of
overlapping by adjusting @ transferhee lozityiohthe stagepwhjlgdeeeping an sangatasvelocitytiaf the
polygon mirror t. 23 RQOC ING. APPARATUS W|TH POLYGON MIRROR
ABSTRACT Th%‘%%%éﬁ%&‘?ﬁﬁ%%‘ 1%(?3 ap gégtré\rlp%gg%s?%n %%p%?‘glt\ﬂ]se g%%%yelﬁgc %{1%8 f/gly%en mirror,
capable of procpssirigrarinsjectsificieritlyy Therppabatusiis Comprised of & laséragenefator for

emitting a laser 3 heamnA-RANGAN MiKRLAaling:al i axis At D9 ARIUIRI AL reflection planes

- =

which reflect the laser beam incident thereon from the lasér generator, and a lens irradiating the laser
beam on an object, e.g., a wafer, that is settled on a stage, after condensing the laser beam reflected

from the polygonemirtarlp.apBidngiheslasenbeam 40 the JRnafeLInacearance with a rotation of the

polygon mirror, the stage on ) .
wherein the laser beam reflected from the reflection plane in accordance with the

rotation of the poiygon mirror is irradiated on the wafer being overlapped in a
predetermined number and the controller controls the predetermined number
of overlapping by adjusting a transfer velocity of the stage while keeping an

angular velocity of the polygon mirror constant.



which the wafer is settled moves to enhance a relative scanning speed of the laser beam, which
enables an efficient cutout operation for the wafer. As it uses only the laser beam to cutout the wafer,
there is no need to change any additional devices, which improves a processing 15 speed and cgtout
efficiency. Further, it is available to control a cutout wvidth and to prevent a recasting effe_ct by which
vapors generated from the wafer during the cutout process are deposited on cutout section of th_e
wafer, resulting in ae¢omiglishihg @RiéNcatalriprdeass is highiy fine and; precisg dimenrsions. Fig. 1A

ABSTRACT
The disclosure is directed to a laser processing apparatus
employing a polygon mirror, capable of processing an object efficiently,

The apparatus is comprised of a laser generator for emitting a laser

i

beam, a polygon mirror rotating at the axis and having a plurality of
reflection planes which refiect the laser beam incident thereon from the
laser generator, and a lens irradiating the laser beam on an object, e.g.,
a wafer, that is settled on a stage, after condensing the laser beam
reflected from the polygon mirror. In applying the laser beam to the
10 wafer in accordance with a rotation of the polygon mirror, the stage on

which the wafer is settled moves to enhance a relative scanning speed of

the laser beam, which enables an efficient cutout operation for the

wafer. As it uses only the laser beam to cutout the wafer, there is no

need to change any additional devices, which improves a processing
15 speed and cutout efficieilcy. Further, it is available to control a cutout
‘width and to prevent a recasting effect by which vapors generated from
the wafer during the cutout process are deposited on cutout section of
the wafer, resulting in accomplishing a wafer cutout process in highly

fine and precise dimensions.

Fig. 1A



