
Description APPARATUS AND METHOD FOR MANUFACTURING
ABSORPTION PAD Technical Field [1] The present
invention relates to an apparatus and a method for
manufacturing an absorption pad used for picking up a
semiconductor package or a strip during a semi
conductor manufacturing process. Background Art [2] In
general, a semiconductor manufacturing process is
mainly divided into a fabrication process and an
assembly process. During the fabrication process,
integrated circuits are designed on a silicon wafer,
thereby forming a semiconductor chip. In addition,
during the assembly process, a package strip is
fabricated by sequentially performing various steps of
attaching the semiconductor chip to a lead frame,
electrically connecting the semiconductor chip to the
lead frame using wires (or forming a solder ball), and
molding the semiconductor chip with resin, such as
epoxy. [3] Such a package strip is mounted on a
workpiece transfer section of a sawing machine and a
vacuum force is applied to the package strip so as to
secure the package strip onto the workpiece transfer
section. Then, the package strip is transferred to a
dicing device, so that the dicing device dices the
package strip into individual packages by using a
rotating blade. The individual packages are
transferred to another place, such as a package
stacker, by means of a transfer picker. The workpiece
transfer section and the transfer picker are provided
with absorption pads, which pick up the package strip
or the individual package by using a vacuum. [4] The
present invention is not only applicable for such an
absorption pad of the sawing machine, but also
applicable for absorption pads used in Pick & Place
equipment and various semiconductor manufacturing
devices. For the purpose of convenience, the present
invention will be described while forcing on the
absorption pad used in the sawing machine. [5]
According to one of methods for fabricating the
absorption pad, rubber is inputted 



into a mold and heat and pressure are applied to the
mold. Hereinafter, description will be made in
relation to the absorption pad fabricated through the
above method with reference to FIG. 1. [6] FIG. 1 is a
view illustrating the absorption pad used for picking
up a semiconductor package. The absorption pad
includes a plurality of package absorption cavities 11
in the form of a matrix. A vacuum hole 13 is formed at
the center portion of each package absorption cavity
11. The package absorption cavities 11 are defined by
recesses 15having predetermined depths for receiving
rotating blades used for dicing the semi conductor
package. In a state in which a package strip is
mounted on the absorption pad, if the rotating blades
are rotated until the rotating blades are accommodated
in the recesses 15 within a predetermined depth, the
package strip is diced into individual packages. [7]
Such a process for dicing the package strip into
individual packages is carried out by means of a
sawing machine. The sawing machine employs the
absorption pad so as to prevent the package strip from
being damaged when the sawing machine picks up the
package strip by using a vacuum. In addition, the
absorption pad is also attached to a picker used for
transferring the package strip to the sawing machine
or transferring the individual packages from the
sawing machine to another place, such as a package
stacker. In order to fabricate the absorption pad,
rubber is inputted into the mold and heat and pressure
are applied to the mold. Disclosure of Invention
Technical Problem [8] However, the above method causes
excessive cost and time consumption because a mold
must be separately fabricated corresponding to the
type and the shape of the absorption pad to be
fabricated. [9] In addition, when the absorption pad
fabricated through the above method is detached from
the mold, the temperature of the absorption pad may be
suddenly dropped down, so that the absorption pad is
shrunk due to the characteristic of rubber. In this
case, the size of each package absorption cavity may
be reduced or the package absorption cavities may be
deformed. Of course, in order to prevent the above 



problem, the mold can be fabricated in a relatively
large size by taking the shrinkage of rubber into
consideration. However, this may degrade the quality
of the absorption pad in view of precision. In
particular, when considering the current tendency that
the size of the semiconductor package has been
gradually reduced due to high integration of the
semiconductor package, the above method is not
suitable for fabricating an absorption pad requiring
high precision in vacuum holes or package absorption
cavities. [10] The present invention has been made in
view of the above-mentioned problems, and it is an
object of the present invention to provide an
apparatus and a method for manu facturing an
absorption pad used for a semiconductor manufacturing
process, capable of precisely manufacturing the
absorption pad, which is used in package transferring
and dicing processes, by using a laser. [11] Another
object of the present invention to provide an
apparatus and a method for manufacturing an absorption
pad used for a semiconductor manufacturing
process,capable of minimizing process time and
manufacturing cost for the absorption pad by
manufacturing the absorption pad in various patterns
and sizes using a laser. Technical Solution [12] In
order to accomplish the above object, according to one
aspect of the present invention, there is provided an
apparatus for manufacturing an absorption pad used for
a semiconductor manufacturing process, the apparatus
comprising: a workpiece transfer device on which a
workpiece is mounted; a laser generator installed
above the workpiece transfer device while being spaced
apart from the workpiece transfer device by a
predetermined distance; a driving unit for moving the
workpiece transfer device and the laser generator
relative to each other; and a controller for
controlling the laser generator. [13] The controller
is connected to the laser generator through a
communication cable and includes a processing
condition setting unit for establishing processing
conditions for the workpiece and a processing program
used for controlling the laser generator according to
the processing conditions established by the
processing condition setting unit. 



[14] The processing condition setting unit includes a
pattern setting part for setting pattern information
of the workpiece, a laser output setting part for
setting information related to an intensity of a laser
irradiated from a laser oscillator of the laser
generator, and a processing information setting part
for setting information related to a speed of the
workpiece transfer device and a repetition number of
laser irradiation. [15] The absorption pad
manufacturing apparatus further includes a dust
removal device for removing dust generated while the
workpiece is being processed, wherein the dust removal
device includes an air blower installed adjacent to
the laser generator in order to spray high-pressure
air toward the workpiece, a suction hood installed in
opposition to the air blower so as to receive dust
removed from the workpiece by means of the air sprayed
from the air blower, and a dust collector for
collecting dust discharged from the suction hood. [16]
The workpiece transfer device is movable in X and
Z-axis directions. [17] The laser generator repeatedly
irradiates the laser onto the workpiece several times
so as to form patterns having a predetermined depth on
the workpiece or so as to form holes in the workpiece.
[18] A pair of workpiece transfer devices are
provided. [19] According to another aspect of the
present invention, there is provided a method for
manufacturing an absorption pad used for a
semiconductor manufacturing process, the method
comprising the steps of: setting processing conditions
for a workpiece; aligning the workpiece relative to a
laser generator; and irradiating a laser onto
theworkpiece according to the processing conditions,
thereby forming desired patterns on the workpiece.
[20] The step of setting the processing conditions
includes the substeps of: setting pattern information
including a size and a shape of the pattern to be
formed on the workpiece; setting information related
to an intensity of the laser; and setting processing
information including a movement direction and a
processing speed of a workpiece transfer device and a
repetition number of laser irradiation. [21] In the
step of forming the desired patterns on the workpiece,
the laser generator repeatedly irradiates the laser
onto the workpiece several times so as to form
patterns 



having a predetermined depth on the workpiece or so as
to form holes in the workpiece. [22] The current and
the frequency of the laser vary depending on a
material of the workpiece. [23] The laser includes a
YAG laser. [24] The current is set to 38A, the
frequency is set to 10000Hz, and the processing speed
is set in a range of 100 to 450mm/sec. [25] In the
step of setting the processing conditions, the
processing conditions are auto matically set according
to the pattern information including the size, the
shape and a processing depth of the pattern to be
formed on the workpiece, by previously storing the
processing information including an optimum intensity
of the laser, and optimum movement direction and
processing speed of the workpiece transfer device in a
database based on the pattern information. [26] In the
step of setting the processing conditions, the
processing speed of the workpiece transfer device is
automatically set according to the intensity of the
laser by previously storing an optimum processing
speed of the workpiece transfer device in a database
based on the intensity of the laser. [27] The method
further includes a step of forming a plurality of
solder ball recesses along peripheral portions of the
absorption pad after fabricating the absorption having
the desired patterns by irradiating the laser onto the
workpiece. [28] According to still another aspect of
the present invention, there is provided a method for
manufacturing an absorption pad used for a
semiconductor manufacturing process, the method
comprising the steps of: primarily processing a
workpiece using a mechanical processing device
including a mold; setting secondary processing
conditions for the workpiece based on a state of the
workpiece; aligning the workpiece, which has been
primarily processed, relative to a laser generator;
and irradiating a laser onto the workpiece according
to the secondary processing conditions, thereby
forming desired patterns on the workpiece. [29] The
step of setting the secondary processing conditions
includes the substeps of:setting pattern information
including a size and a shape of the pattern to be
formed on 



the workpiece; setting an intensity of the laser
according to a material of the workpiece; and setting
processing information including a processing speed of
a workpiece transfer device and a repetition number of
laser irradiation. Advantageous Effects [30] As
described above, the apparatus and the method for
manufacturing the absorption pad used for the
semiconductor manufacturing process according to the
present invention have advantages as follows: [31]
First, the package absorption cavities, vacuum holes
and recesses of the absorption pad can be precisely
fabricated because they are formed by means of a
laser. Thus, it is possible to enlarge the size of the
package absorption cavities, in which the package is
rested, within a maximum size thereof, so that the
sawing machine used for sawing the package strip or
the picker used for transferring individual packages
to a relevant place can stably pick up the package
strip or the individual packages by using a vacuum.
[32] In addition, the absorption pad can be precisely
fabricated in various patterns and sizes according to
the purpose of use for the absorption pad and the size
of the package, and the absorption pad can be
standardized, so that the process time and man
ufacturing cost for the absorption pad can be
minimized. [33] Furthermore, since optimum process
conditions for the absorption pad can be stored in a
database according to the purpose of use and the size
of the absorption pad, it is possible to simply and
effectively manufacture the absorption pad having the
uniform size and pattern. Brief Description of the
Drawings [34] FIG. 1 is a perspective view
illustrating a conventional absorption pad used for a
semiconductor manufacturing process; [35] FIG. 2 is a
perspective view illustrating an apparatus for
manufacturing an absorption pad used for a
semiconductor manufacturing process according to one
embodiment of the present invention; [36] FIG. 3 is a
side view illustrating an apparatus for manufacturing
an absorption pad shown in FIG. 2; 



[37] FIG. 4 is a block view illustrating the structure
of a laser generator shown in FIG. 2; [38] FIG. 5 is a
block view illustrating the structure of a controller
shown in FIG. 2; [39] FIG. 6 is a flowchart
illustrating the procedure for manufacturing an
absorption pad used for a semiconductor manufacturing
process by using an absorption pad manu facturing
apparatus shown in FIG. 2; [40] FIG. 7 is a
perspective view illustrating an absorption pad
manufactured by an absorption pad manufacturing
apparatus shown in FIG. 2;[41] FIG. 8 is a sectional
view taken along line A-A shown in FIG. 7; [42] FIG. 9
is a perspective view illustrating an apparatus for
manufacturing an absorption pad used for a
semiconductor manufacturing process according to
anther embodiment of the present invention; [43] FIG.
10 is a flowchart illustrating the procedure for
manufacturing an absorption pad used for a
semiconductor manufacturing process by using an
absorption pad manu facturing apparatus shown in FIG.
9; [44] FIG. 11 is a perspective view illustrating an
apparatus for manufacturing an absorption pad used for
a semiconductor manufacturing process according to
still anther embodiment of the present invention; [45]
FIG. 12 is a flowchart illustrating the procedure for
manufacturing an absorption pad used for a
semiconductor manufacturing process; [46] FIG. 13 is a
plan view illustrating an absorption pad manufactured
according to the procedure shown in FIG. 12; and [47]
FIG. 14 is a partially enlarged perspective view of an
absorption pad shown in FIG. 13. Best Mode for
Carrying Out the Invention [48] Hereinafter, an
apparatus and a method for manufacturing an absorption
pad used for a semiconductor manufacturing process
according to the present invention will be described
with reference to accompanying drawings. [49] FIG. 2
is a perspective view illustrating an apparatus for
manufacturing an absorption pad used for a
semiconductor manufacturing process according to one
embodiment of the present invention, FIG. 3 is a side
view of FIG. 2, and FIG. 4 is a 



block view illustrating the structure of a laser
generator according to one embodiment of the present
invention. [50] As shown in FIGS. 2 and 3, the
apparatus for manufacturing the absorption pad used
for the semiconductor manufacturing process mainly
includes a workpiece transfer device 43, which is
selectively movable in an X-axis direction, a Y-axis
direction or a Z-axis direction and on which a
workpiece 4 1 made of rubber, sponge or silicon is
mounted, a laser generator 45 irradiating a laser onto
the workpiece 4 1 so as to form a desired pattern on
the workpiece 41, and a controller 6 1 (see, FIG. 5)
for controlling the laser generator 45. [51] The
workpiece 4 1 is a raw material for the absorption
pad, which is attached to the workpiece transfer
device 43 used for dicing a package strip into
individual packages or attached to a picker used for
transferring the individual packages. The workpiece 4
1 is made of rubber, such as natural rubber or
elastomer. Preferably, the workpiece 4 1 is made of
natural rubber, synthetic rubber, or elastic plastic
(low-density polyethyleneflexible vinyl chloride
plastic). In addition, the workpiece 4 1 can be made
of NBR (nitrile butadiene rubber), fluoro rubber,
silicon rubber, or silicon foam rubber (silicon
sponge). Sponge can also be used for the workpiece 41.
[52] The apparatus for manufacturing the absorption
pad used for the semiconductor manufacturing process
also includes a first transfer unit for moving the
workpiece transfer device 43 in a Y-axis direction, a
second transfer unit for moving the workpiece transfer
device 43 in an X-axis direction, and a third transfer
unit for moving the workpiece transfer device 43 in a
Z-axis direction. [53] As shown in FIGS. 2 and 3, the
workpiece transfer device 43 is fixedly installed on a
first transfer plate 49, which moves in the Y-axis
direction along first guide rails 47 extending in the
Y-axis direction. In addition, the first transfer
plate 49 is fixedly installed on a second transfer
plate 53, which moves in the X-axis direction along
second guide rails 5 1 extending in the X-axis
direction. Lower portions of the first and second
transfer plates 49 and 53 are screw-coupled with ball
screws (not shown) installed along the first and
second guide rails 47 and 51, so that the first and
second transfer plates 49 and 53 may move in the X and
Y-axis directions, respectively, as the 



ball screws are rotated by means of a motor (not
shown). That is, the first transfer unit consists of
the first guide rails 47, the first transfer plate 49,
and the ball screw, and the second transfer unit
consists of the second guide rails 51, the second
transfer plate 53 and the ball screw. [54] In
addition, the workpiece transfer device 43 is movable
in the Z-axis direction. Similar to the first and
second transfer plates 49 and 53, the workpiece
transfer device 43 is moved by means of the guide
rails and the ball screw. Otherwise, a cylinder can be
provided to move the workpiece transfer device 43. The
movement mechanism for the workpiece transfer device
43 and the first and second transfer plates 49 and 53
can be variously established. [55] As shown in FIG. 4,
the laser generator 45 includes a laser oscillator 45a
for ir radiating a laser so as to process the
workpiece 4 1 under the control of the controller, and
a reflecting mirror 45c for reflecting the laser
irradiated from the laser oscillator 45a toward a
processing head 45b aligned at a front upper end
portion of the workpiece transfer device 43. In
addition, a condenser lens 45d is accommodated in the
processing head 45b so as to guide the laser onto the
workpiece 4 1 by condensing the laser when the laser
is introduced thereto from the reflecting mirror 45c.
[56] The intensity of the laser (the current, the
frequency, etc.) irradiated from the laser generator
45 can be various adjusted depending on the material
and processing depth of the pattern formed on the
workpiece 41. According to the present embodiment, a
diode pumping type 1OW YAG (yttrium aluminum garnet)
laser having frequencies of about 150000Hz is
employed. The YAG laser is a solid-state laser, which
is oscillatedwhen light energy is applied to a rod,
which is prepared by doping Nd + onto YAG crystal,
from a Xenon lamp. [57] The laser generator 45 can use
a CO gas laser instead of the YAG laser. The CO gas
laser uses CO gas as a gain medium. The gain medium
includes N gas in addition to CO gas. The CO gas laser
selectively employs optical pumping excitation or
discharge excitation as an excitation scheme thereof.
Besides above, various types of laser generators can
be used in the present invention. [58] The controller
for controlling the laser generator 45 includes a PC
(personal 



computer), which is equipped with a processing program
and makes communication with the laser generator 45.
Preferably, the controller is connected to the laser
generator 45 through various communication cables
(RS-232C cables, LAN lines, etc.) such that the
controller can control the laser generator 45 even in
a remote place. In addition, the controller is also
connected to a motor controller through a cable so as
to control various motors and cylinders used for
moving the first and second transfer plates 49 and 53
and the workpiece transfer device 43. Meanwhile, the
controller can be designed such that it is directly
attached to a panel of the laser generator 45. [59] As
shown in FIG. 5, the controller 6 1 includes a
processing condition setting unit 61a for establishing
processing conditions. A processing program 61b is
executed according to the processing conditions
established by the processing condition setting unit
61a, thereby properly controlling the laser oscillator
45a according to the processing mechanism program.
[60] The processing condition setting unit 61a
includes a pattern setting part 63a, a laser output
setting part 63b and a processing information setting
part 63c. The pattern setting part 63a is used for
setting pattern information, such as the size and
shape of a pattern to be processed, the center of each
package absorption section defined in the workpiece,
the number of package absorption sections, the
distance between package absorption sections, the
number of package absorption groups having a plurality
of package absorption sections, and the distance
between the package absorption groups. The laser
output setting part 63b is used for setting the
intensity of the laser, such as the frequency, the
current outputted from the laser oscillator 45a. The
processing in formation setting part 63c is used for
setting processing information, such as the repetition
number of laser irradiation for specifying the
processing depth of the pattern, the movement
direction and speed of the workpiece transfer device
43, and the hatching degree (the degree of overlap
between laser beam spots). [61] That is, the
processing condition setting unit 61a establishes
processing conditions required for processing the
workpiece 41, such as information of the pattern to be
processed, the intensity (the frequency, the current
etc.) of the laser outputted from the 



laser oscillator 45a, and the speed of the workpiece
transfer device 43, such that theworkpiece 4 1 can be
processed according to the processing conditions
established by the processing condition setting unit
61a. [62] According to the present invention, it is
also possible to design the pattern setting part 63a
and the processing information setting part 63c of the
processing condition setting unit 61a in such a manner
that the pattern setting part 63a only sets pattern in
formation, such as the size and shape of the pattern
to be processed, and the processing information
setting part 63c sets the center of each package
absorption section defined in the workpiece, the
number of package absorption sections, the distance
between package absorption sections, the number of
package absorption groups having a plurality of
package absorption sections, and the distance between
the package absorption groups as well as the
processing information, such as the processing speed
of the workpiece transfer device 43, the repetition
number of laser irradiation for specifying the
processing depth of the pattern, and the hatching
degree. [63] Meanwhile, according to the present
embodiment, two input sections are separately provided
to allow the user to input information about the
pattern of the workpiece and the processing mode for
each pattern, respectively. However, it is also
possible to input the information about the pattern of
the workpiece and the processing mode for each pattern
by using only one input section. [64] The above
processing conditions are registered in a database, so
that processing in formation, such as the intensity of
the laser, the movement direction and speed of the
workpiece transfer device 43, and the movement
direction of the first and second transfer plates 49
and 53, can be automatically established in
combination with the shape, the size and the
processing depth of the pattern to be patterned on the
workpiece 41. That is, the movement mechanism of the
devices (workpiece transfer device, transfer plates,
etc.) including the optimum intensity can be
automatically established according to the processing
conditions, so that it is not necessary to newly
establish the intensity whenever the processing
conditions change. In addition, it is possible to
obtain high-quality absorption pads by standardizing
the processing conditions. For instance, since the
processing depth of the pattern is proportional to the
repetition 



number of laser irradiation, if the worker wants to
form the pattern having a pre determined depth on the
workpiece, the worker calculates and stores the
repetition number of laser irradiation corresponding
to the predetermined depth of the pattern in such a
manner that the repetition number of laser irradiation
can be automatically e s tablished when forming the
pattern on the workpiece. [65] According to the
absorption pad manufacturing apparatus having the
above structure, the workpiece 4 1 made of rubber,
sponge or silicon is mounted on the workpiece transfer
device 43, and then the processing condition is set
(or, pre determined items are selected according to
processing conditions). After that, theworkpiece
transfer device 43 is moved based on the vision
inspection result so as to align the workpiece 41. In
this state, the power is applied to the laser
generator 45 so that the laser generator 45 irradiates
the laser having the predetermined intensity. The
laser irradiated from the laser generator 45 is
reflected from the reflecting mirror 45c and guided
onto the workpiece 4 1 through the condenser lens 45d
of the processing head 45b, so that the workpiece 4 1
is processed according to the processing mechanism
program. [66] At this time, since the laser has the
high temperature, the surface of the workpiece 4 1 may
be melted. In this case, the surface uniformity of the
workpiece 4 1 is de teriorated. To solve the above
problem, the present invention properly adjusts the
intensity of the laser, the speed of the transfer
plates and the number of laser irradiation by using
the controller, thereby improving the surface
uniformity of the workpiece 41. In addition, it is
also possible to adjust the processing depth of the
pattern by controlling the intensity of the laser and
the number of laser irradiation using the controller.
[67] Thus, the workpiece 4 1 can be precisely
processed as compared with when the workpiece 4 1 is
processed by using the mold. In addition, since the
shape and size of the pattern to be processed and the
processing depth of the pattern can be standardized,
the absorption pads can be manufactured in
mass-production. [68] Although the present embodiment
has been described that the workpiece transfer de vice
43 is selectively moved in the X-axis direction, the
Y-axis direction or the Z-axis 



direction while the laser generator 45 is being fixed,
it is also possible to selectively move the laser
generator 45 in the X-axis direction, the Y-axis
direction or the Z-axis direction so as to process the
workpiece 4 1 while the workpiece transfer device 43
is being fixed. In this case, a movement mechanism
allowing the laser generator 45 to move in the X-axis
direction, the Y-axis direction or the Z-axis
direction must be provided. Such a movement mechanism
can be constructed by using guide rails, ball screws
and cylinders. The reason for moving the workpiece
transfer device 43 in the Zaxis direction is to adjust
the processing depth of the pattern and to correct the
focus of the laser. However, actually, the processing
depth of the pattern is very small, so there is no
problem even if the workpiece transfer device 43
cannot move in the Z-axis direction. [69]
Alternatively, the workpiece transfer device 43 moves
in the X and Y-axis directions and the laser generator
45 moves in the Z-axis direction. The movement
direction of the above elements can be variously
modified. [70] Meanwhile, according to the present
embodiment, the laser is irradiated from the laser
generator 45 in the Y-axis direction within a
predetermined range without moving the laser generator
45 and workpiece transfer device 43 in the Y-axis
direction whenprocessing the workpiece 4 1 (see, FIG.
11). [71] Hereinafter, the procedure for manufacturing
the absorption pad by using the absorption pad
manufacturing apparatus having the above structure
according to the present invention will be described.
[72] FIG. 6 is a flowchart illustrating the procedure
for manufacturing the absorption pad used for the
semiconductor manufacturing process by using the
absorption pad manu facturing apparatus according to
the present invention. [73] As shown in FIG. 6, the
method for manufacturing the absorption pad according
to the present invention mainly includes the steps of
setting processing conditions for the workpiece 4 1
(S701), aligning the workpiece 4 1 made of rubber,
silicon or sponge relative to the laser generator 45
(S702), and selectively irradiating the laser onto the
workpiece 4 1 according to the process condition,
thereby forming a desired pattern on the workpiece 4 1
(S703). 



[74] Step (S701) includes the substeps of setting
pattern information, setting the intensity of the
laser and setting processing information. [75] Pattern
information is set during the substep of setting the
pattern information, in which the pattern information
includes the size, shape and processing depth of the
pattern (herein, the pattern refers to a package
absorption cavity for mounting the package thereon, a
vacuum hole for making the package absorption cavity
in a vacuum state, a blade receiving recess for
receiving a part of the blade and a ball receiving
recess for receiving a ball of a BGA package), the
center of each package absorption section defined in
the workpiece, the number of package absorption
sections, the distance between package absorption
sections, the number of package absorption groups
having a plurality of package absorption sections, and
the distance between the package absorption groups.
The size and shape of the absorption pad used for
picking up the package strip using a vacuum when the
package strip is sawed in the sawing machine may be
different from the size and shape of the absorption
pad attached to the picker for transferring the
package strip or individual package. Furthermore, the
absorption pad used for the sawing machine may be
different from the absorption pad attached to the
picker according to the size of the package. Thus, the
optimum processing condition for each package is
established. For instance, in the case of the package
having a large size, it is not necessary to precisely
process the absorption pad, so the laser is irradiated
only when forming the package absorption cavities and
the remaining parts of the workpiece are formed
through the grinding or molding process. In contrast,
the package absorption cavities can be formed through
the grinding or molding process while processing
remaining parts of the workpiece by using the laser.
In addition, in the case of the package having a small
size, it is necessary to precisely process the
absorption pad, so the package absorption cavities, an
outer surface of theworkpiece and an inner surface of
the workpiece, into which a picker holder is inserted,
are processed by using the laser. [76] The intensity
of the laser irradiated from the laser oscillator 45a,
that is, the current, the frequency etc. are set
during the substep of setting the intensity of the
laser. At this time, the intensity of the laser can be
set by manually inputting the current, the 



frequency etc. of the laser using the input section,
or the intensity of the laser can be automatically set
based on the pattern information if data related to
the intensity of the laser have been stored in the
database corresponding to the material and pattern of
the workpiece. Thus, the processing state of the
workpiece can be adjusted by controlling the current
and the frequency of the laser, so that the absorption
pad can be precisely processed. [77] In addition, the
repetition number of laser irradiation for specifying
the processing depth of the pattern, the speed of the
workpiece transfer device 43, and the hatching degree
are set during the substep of setting processing
information. [78] Step S702 is performed so as to
align the workpiece 4 1 relative to the laser
generator. In step S702, the workpiece 4 1 is aligned
on the workpiece transfer device 43. For reference,
the workpiece transfer device 43 returns to its
initial position as the workpiece 4 1 has been
completely processed in such a manner that another
workpiece 4 1 can be consecutively processed. [79]
Step 703 is performed in order to form the pattern on
the workpiece by irradiating the laser onto the
workpiece according to the processing conditions. At
this time, the workpiece 4 1 is processed according to
the processing information, such as the speed of the
workpiece transfer device 43 and the repetition number
of laser irradiation for specifying the processing
depth of the pattern. [80] As mentioned above, the
absorption pad is made of rubber, sponge or silicon,
so the absorption pad may be easily burned if the
intensity of the laser is too high. Thus, the laser
having a relatively low intensity is repeatedly
irradiated onto the workpiece several times when
forming the pattern having a predetermined depth on
the workpiece. [81] The process conditions are
established prior to aligning the workpiece. That is,
after irradiating the laser onto a processing area of
the rubber pad or a non-processing area of the rubber
pad according to the process conditions, the
processing area or the nonprocessing area are
inspected by using the vision inspection device, and
then the processing area or the non-processing area
are compared with fiducial marks, thereby 



compensating for the error value. In this case, the
rubber pad can be manufactured while compensating for
the error value thereof, so the precision degree of
the rubber pad can be improved. In order to compensate
for the error value, X and Y coordinate values of the
laser generator 45 or the workpiece transfer device 43
can be corrected,or the X-Y coordinate values of the
laser and workpiece transfer device can be corrected.
[82] In contrast, the workpiece alignment step can be
performed prior to establishing the process
conditions. That is, if the reference marks have
already been formed in the workpiece, the vision
inspection device aligns the workpiece based on the
fiducial marks while correcting the position of the
workpiece. After that, the process conditions are
established in order to process the workpiece. [83]
Tables 1 to 9 are experimental data representing the
state of the workpiece according to the frequency and
processing speed when the current of the laser (YAG
laser) is fixed to 38A. Table 1 to 3 present the state
of the workpiece when rubber is used as the workpiece,
Table 4 to 6 present the state of the workpiece when
silicon is used as the workpiece, and Table 7 to 9
present the state of the workpiece when sponge is used
as the workpiece. For reference, a mark "x" represents
"rough", a mark "D " represents "slightly rough", a
mark "O" represents "good" and a mark "(r)" represents
"very good". [84] [85] Table [86] [87] Table 1 shows
the state of the workpiece (rubber) according to the
processing speed and processing number when the
current and the frequency of the laser are fixed to
38A and 10000Hz, respectively. According to Table 1,
the state of the workpiece is generally improved as
the processing speed increases when the current and
thefrequency of the laser are fixed to 38A and
10000Hz, respectively. If the processing speed is
equal to or exceeds lOOmm/sec, the external
appearance, the bottom state, and the workability of
the workpiece are generally improved. In addition, if
the processing speed is equal to or exceeds 300mm/sec,
the external appearance, the bottom state, and the
workability of the workpiece are greatly improved. 



[88] [89] Table 2 [90] [91] Table 2 shows the state of
the workpiece (rubber) according to the processing
speed and processing number when the current and the
frequency of the laser are fixed to 38A and 20000Hz,
respectively. According to Table 2, the state of the
workpiece is generally improved as the processing
speed increases when the current and the frequency of
the laser are fixed to 38A and 20000Hz, respectively.
However, the bottom state of the workpiece is rough or
slightly rough in general. [92] [93] Table 3 [94][95]
Table 3 shows the state of the workpiece (rubber)
according to the processing speed and processing
number when the current and the frequency of the laser
are fixed to 38A and 30000Hz, respectively. According
to Table 3, the state of the workpiece is generally
improved as the processing speed increases when the
current and the frequency of the laser are fixed to
38A and 30000Hz, respectively. However, the bottom
state of the workpiece is rough in general. [96] As
can be understood from Tables 1 to 3, it is possible
to manufacture the absorption pad having the high
quality by increasing the processing speed if the
current and the frequency of the laser are fixed to
predetermined levels. When the current and the
frequency of the laser are fixedly set to 38A and
10000Hz, respectively, the state of the workpiece is
generally improved. The state of the workpiece is
remarkably improved if the processing speed is equal
to or exceeds 300mm/sec. In addition, if the frequency
of the laser is increased in a range of 20000 to
30000Hz, the bottom state of the workpiece is rough
even if the processing speed is highly increased.
Accordingly, when the workpiece is made of rubber, it
is preferred to manufacture the workpiece with the
processing speed of 300mm/sec while setting the
current and frequency of the laser to 38A and 10000Hz,
respectively. [97] 



[98] Table 4 [99][100] Table 4 shows the state of the
workpiece (silicon) according to the processing speed
and processing number when the current and the
frequency of the laser are fixed to 38A and 10000Hz,
respectively. According to Table 4, the state of the
workpiece is generally improved as the processing
speed increases when the current and the frequency of
the laser are fixed to 38A and 10000Hz, respectively.
If the processing speed is equal to or exceeds
lOOmm/sec, the external appearance, the bottom state,
and the workability of the workpiece are generally
improved. In addition, if the processing speed is
equal to or exceeds 300mm/sec, the external
appearance, the bottom state, and the workability of
the workpiece are greatly improved. [101] [102] Table
5 [103][104] Table 5 shows the state of the workpiece
(silicon) according to the processing speed and
processing number when the current and the frequency
of the laser are fixed to 38A and 20000Hz,
respectively. According to Table 5, the state of the
workpiece is generally improved as the processing
speed increases when the current and the frequency of
the laser are fixed to 38A and 20000Hz, respectively.
However, although the external appearance and the
workability of the workpiece are generally improved,
the bottom state of the workpiece is rough in general
if the processing speed is lower than 450mm/sec. [105]
[106] Table 6 [107][108] Table 6 shows the state of
the workpiece (silicon) according to the processing
speed and processing number when the current and the
frequency of the laser are fixed to 38A and 30000Hz,
respectively. According to Table 6, the state of the
workpiece is generally improved as the processing
speed increases when the current and the frequency of
the laser are fixed to 38A and 30000Hz, respectively.
However, the external appearance, the bottom state and
the workability of the workpiece are degraded in
general. 



[109] As can be understood from Tables 4 to 6, it is
possible to manufacture the absorption pad having the
high quality by increasing the processing speed if the
current and the frequency of the laser are fixed to
predetermined levels. When the current and the
frequency of the laser are fixedly set to 38A and
10000Hz, respectively, the state of the workpiece is
generally improved. The state of the workpiece is
remarkably improved if the processing speed is equal
to or exceeds 300mm/sec. In addition, if the frequency
of the laser is increased to 20000Hz and the
processing speed is lower than 450mm/sec, the bottom
state of the workpiece is rough in general. If the
frequency of the laser is increased to 30000Hz, the
external appearance, the bottom state and the
workability of the workpiece are generally degraded.
Accordingly, when the workpiece is made of silicon, it
is preferred to manufacture the workpiece with the
processing speed of 300 to 450mm/sec while setting the
current and frequency of the laser to 38A and 10000Hz,
respectively. [HO] [111] Table 7[112] [113] Table 7
shows the state of the workpiece (sponge) according to
the processing speed and processing number when the
current and the frequency of the laser are fixed to
38A and 10000Hz, respectively. According to Table 7,
if the processing speed is equal to or exceeds
lOOmm/sec when the current and the frequency of the
laser are fixed to 38A and 10000Hz, respectively, the
external appearance, the bottom state, and the
workability of the workpiece are generally improved.
[114] [115] Table 8 [116][117] Table 8 shows the state
of the workpiece (sponge) according to the processing
speed and processing number when the current and the
frequency of the laser are fixed to 38A and 20000Hz,
respectively. According to Table 8, if the processing
speed is equal to or exceeds 300mm/sec when the
current and the frequency of the laser are fixed to
38A and 20000Hz, respectively, the external appearance
of the workpiece is remarkably improved and the bottom
state and the workability of the workpiece are 



generally improved. [118] [119][121] Table 9 shows the
state of the workpiece (sponge) according to the
processing speed and processing number when the
current and the frequency of the laser are fixed to
38A and 30000Hz, respectively. According to Table 7,
the state of the workpiece is generally degraded when
the current and the frequency of the laser are fixed
to 38A and 30000Hz, respectively. However, the
external appearance of the workpiece is remarkably
improved, and the bottom state and the workability of
the workpiece are generally improved when the
processing speed is equal to or exceeds 450mm/sec.
[122] As can be understood from Tables 7 to 9, it is
possible to manufacture the absorption pad having the
high quality by increasing the processing speed if the
current and the frequency of the laser are fixed to
predetermined levels. When the current and the
frequency of the laser are fixedly set to 38A and
10000Hz, respectively, the state of the workpiece is
generally improved. The state of the workpiece is
remarkably improved if the processing speed is equal
to or exceeds lOOmm/sec. In addition, if the frequency
of the laser is increased to 20000Hz and the
processing speed is equal to or lower than 350mm/sec,
the external appearance and the bottom state of the
workpiece is rough in general. If the frequency of the
laser is increased to 30000Hz and the processing speed
is lower than 450mm/sec, the external appearance, the
bottom state and the workability of the workpiece are
generally degraded. Accordingly, when the workpiece is
made of sponge, it is preferred to manufacture the
workpiece with the processing speed of 100 to
150mm/sec while setting the current and frequency of
the laser to 38A and 10000Hz, respectively. [123] In
practice, the worker can properly select the
processing conditions within therange of the
processing conditions shown in Table 1 to 9. As shown
in the Tables, the optimum processing speed may vary
depending on the current and the frequency of the
laser. Thus, if the optimum processing speed of the
workpiece transfer device is previously stored in the
database based on the output parameters of the laser,
the processing speed of the workpiece transfer device
can be automatically established according to the
output parameters of the laser. 



[124] Meanwhile, the current, the frequency and the
processing speed of the laser may vary depending on
the types of the workpiece and the laser. That is,
apparatuses for manufacturing absorption pad using the
laser may be included within the scope of the present
invention. In addition, although the experiment of the
present embodiment has been performed under the
conditions of the current of 38A and the frequency of
10000 to 30000Hz, the experiment can be performed with
various combinations of the current, the frequency and
the processing speed. For example, the experiment can
be performed under the conditions of the current
higher than or lower than 38A, the frequency higher
than 30000Hz or lower than 10000Hz, and the processing
speed equal to or higher than 450mm/sec. [125] FIG. 7
is a perspective view illustrating the absorption pad
manufactured by the absorption pad manufacturing
apparatus according to one embodiment of the present
invention, and FIG. 8 is a sectional view of the
absorption pad taken along line A-A shown in FIG. 7.
[126] As shown in FIGS. 7 and 8, the absorption pad
includes a plurality of package absorption cavities 11
in the form of a matrix, vacuum holes 13 formed at the
center portions of the package absorption cavities 11,
and recesses 15 formed at peripheral portions of the
package absorption cavities 11 in order to receive
blades when dicing the package strip into individual
packages using the blades. If the vacuum holes 13, the
package absorption cavities 11, and the recesses 15
are formed by using the laser, they can be precisely
formed as compared with when they are formed in the
mold. Ac cordingly, a distance (t) between the package
absorption cavity 11 and the recess 15 can be
narrowed, so that the area of the absorption cavity 11
can be enlarged. If the area of the absorption cavity
11 is enlarged, the absorption cavity 11 can stably
pick up the absorption pad by using the vacuum. This
may not be achieved if the vacuum holes 13, the
package absorption cavities 11, and the recesses 15
are formed by means of the mold. [127] In general, the
sequence of forming the vacuum holes 13, the package
absorption cavities 11, and the recesses 15 is not
fixed. Preferably, after forming the package 



absorption cavities by processing a predetermined area
of the workpiece 41, the vacuum holes are formed at
the center portions of the package absorption cavities
while increasing the intensity of the laser or
approaching the workpiece transfer device43 to the
laser generator 45, and then the recesses 15 are
formed around the package absorption cavities. Mode
for the Invention [128] FIG. 9 is a perspective view
illustrating an apparatus for manufacturing an
absorption pad used for a semiconductor manufacturing
process according to anther embodiment of the present
invention. [129] The structure and the operation of
the absorption pad manufacturing apparatus according
to anther embodiment of the present invention are
basically similar to those of the absorption pad
manufacturing apparatus shown in FIG. 2, except that
the absorption pad manufacturing apparatus according
to anther embodiment of the present invention further
includes a dust removal device and the elements of the
absorption pad manufacturing apparatus according to
another embodiment of the present invention are shown
in detail. [130] As shown in FIG. 9, the absorption
pad manufacturing apparatus according to anther
embodiment of the present invention mainly includes a
workpiece transfer device 70 on which the workpiece is
mounted, a laser generator for irradiating the laser
toward the workpiece so as to form a desired pattern
on the workpiece, a controller for controlling the
laser generator, and a dust removal device for
removing dust generated when processing the workpiece.
In addition, a vision inspection device is installed
above the movement path of the workpiece transfer
device so as to properly align the workpiece. [131]
The laser generator includes a laser body 7 1 and a
laser head 72. Similar to the controller according to
one embodiment of the present invention, the
controller (not shown) according to another embodiment
of the present invention includes a process condition
setting unit and a processing program is executed
according to the processing conditions established by
the processing condition setting unit, thereby
properly controlling the laser oscillator according to
the processing mechanism program. 



[132] The dust removal device includes an air blower
73 for spraying high-pressure air toward the
workpiece, a suction hood 74 installed in opposition
to the air blower 73 so as to receive dust removed
from the workpiece by means of the air sprayed from
the air blower 73, and a dust collector 76 for
collecting dust discharged from the suction hood 74.
In addition, an air pump 77 and a hood 78 are
connected to the dust collector 76 and a suction hose
75 is installed between the suction hood 74 and the
dust collector 76. [133] FIG. 10 is a flowchart
illustrating the procedure for manufacturing the
absorption pad by using the absorption pad
manufacturing apparatus shown in FIG. 9. [134] As
shown in FIG. 10, processing conditions, such as the
intensity of the laserirradiated from the laser
generator, the speed of the workpiece transfer device
70 and the repetition number of laser irradiation, are
set according to pattern information, such as the
material of the workpiece, and/or the size and the
shape of the pattern to be formed on the workpiece
(S801). Then, the workpiece transfer device 70, on
which the workpiece is mounted, is moved in the X-axis
direction. At this time, the vision inspection device
79 inspects the alignment state of the workpiece and
then the workpiece transfer device 70 is positioned
below the laser head 72 (S802). When the workpiece
transfer device 70 is positioned below the laser head
72, the laser head 72 irradiates the laser onto the
workpiece so as to form the desired pattern on the
workpiece (S803). At this time, dust generated from
the workpiece is introduced into the suction hood 74
by means of air sprayed from the air blower 73 and is
collected in the dust collector 76 through the suction
hose 75. The dust is filtered while air containing the
dust is passing through a filter (not shown) installed
in the dust collector 76 so that clean air is
introduced into the air pump 77 and is discharged to
the exterior through the hood 78 (S804). [135] FIG. 11
is a perspective view illustrating an apparatus for
manufacturing an absorption pad used for a
semiconductor manufacturing process according to still
anther embodiment of the present invention. [136] The
structure and operation of the absorption pad
manufacturing apparatus according to still anther
embodiment of the present invention are basically
similar to 



those of the absorption pad manufacturing apparatus
shown in FIG. 9, except that the absorption pad
manufacturing apparatus according to still anther
embodiment of the present invention includes a pair of
workpiece transfer devices 70 so as to improve the
processing efficiency of the workpiece. In addition,
the absorption pad manufacturing apparatus according
to still anther embodiment of the present invention
further includes an air pump 8 1 installed between the
suction hose 75 and the dust collector 76 in order to
effectively remove dust. [137] FIG. 12 is a flowchart
illustrating the procedure for manufacturing the
absorption pad used for the semiconductor
manufacturing process according to still anther
embodiment of the present invention. [138] According
to the present embodiment, the pattern is formed on
the absorption pad by means of both a mechanical
processing device and a laser processing device. [139]
As shown in FIG. 12, the method for manufacturing the
absorption pad according to still anther embodiment of
the present invention includes the steps of primarily
processing the workpiece by using the mechanical
processing device, such as a mold (S901), establishing
secondary processing conditions by taking the state of
the workpiece into consideration (S902), mounting the
workpiece, which has been primarily processed, on the
workpiece transfer device 70 (S903), aligning
theworkpiece using the vision inspection device 79
(S904), transferring the workpiece to a position below
the laser generator (S905), and secondarily processing
the workpiece by irradiating the laser onto the
workpiece according to the secondary processing
conditions, thereby forming the desired pattern on the
workpiece (S906). [140] Herein, step 902 includes the
substeps of setting pattern information, such as the
size and the shape of the pattern to be formed on the
workpiece, setting the intensity of the laser
according to the state of the workpiece or the pattern
information, and setting processing information, such
as the movement direction and speed of the workpiece
transfer device and the repetition number of laser
irradiation. [141] FIG. 13 is a plan view illustrating
the absorption pad manufactured according to the
procedure shown in FIG. 12 and FIG. 14 is a partially
enlarged perspective view of the absorption pad shown
in FIG. 13. 



[142] In order to manufacture the absorption pad shown
in FIGS. 13 and 14, the absorption pad manufacturing
procedure shown in FIG. 12 is employed, in which
vacuum holes 13 are formed by means of the mechanical
processing device, such as the mold, and solder ball
recesses 9 1 aligned around the vacuum holes 13 are
formed by means of the laser processing device. [143]
That is, after forming the vacuum holes 13 having
rectangular shapes (illustrative purpose only, the
shape of the vacuum hole is not limited thereto) on
the workpiece made of rubber, etc. through the molding
process, the solder ball recesses 9 1 having circular
shapes are formed around the vacuum holes 13 by using
the laser generator in such a manner that solder balls
of the package can be aligned around the vacuum holes
13. Since the vacuum holes 13 extend while passing
through the absorption pad, the vacuum holes 13 are
preferably formed by means of the mold. In addition,
since the solder ball recesses 9 1 must be precisely
formed, the laser processing device is employed when
forming the solder ball recesses 91. In this case, the
processing time required for forming the pattern of
the absorption pad can be significantly reduced while
improving the quality of the absorption pad in view of
precision. [144] Preferably, the solder ball recesses
9 1 are formed with the processing speed of 300mm/sec
while setting the current and the frequency to 38A and
10000Hz, r e spectively. In this case, the external
appearance and the bottom state of the solder ball
recesses 9 1 are remarkably improved. However, the
above processing conditions may be changed depending
on the material of the workpiece. [145] In addition,
it is also possible to primarily form some patterns
using the laser processing device and then secondarily
form remaining patterns using the mechanical
processing device, such as the mold. [146] While this
invention has been described in connection with what
is presently considered to be the most practical and
preferred embodiment, it is to be understoodthat the
invention is not limited to the disclosed embodiment
and the drawings, but, on the contrary, it is intended
to cover various modifications and variations within
the spirit and scope of the appended claims. [147] For
instance, the present invention can be used for
manufacturing a strip picker for 



transferring the strip or a package picker for picking
up individual packages at a time or one by one.
Industrial Applicability [148] As can be seen from the
foregoing, the present invention is applicable for
manu facturing the absorption pad used for the sawing
machine. In addition, the method and the apparatus of
the present invention are applicable for semiconductor
package Pick & Place equipment and various
semiconductor manufacturing devices using the
absorption pad.Claims [1] An apparatus for
manufacturing an absorption pad used for a
semiconductor manufacturing process, the apparatus
comprising: a workpiece transfer device on which a
workpiece is mounted; a laser generator installed
above the workpiece transfer device while being spaced
apart from the workpiece transfer device by a
predetermined distance; a driving unit for moving the
workpiece transfer device and the laser generator
relative to each other; and a controller for
controlling the laser generator. [2] The apparatus as
claimed in claim 1, wherein the controller is
connected to the laser generator through a
communication cable and includes a processing
condition setting unit for establishing processing
conditions for the workpiece and a processing program
used for controlling the laser generator according to
the processing conditions established by the
processing condition setting unit. [3] The apparatus
as claimed in claim 2, wherein the processing
condition setting unit includes a pattern setting part
for setting pattern information of the workpiece, a
laser output setting part for setting information
related to an intensity of a laser irradiated from a
laser oscillator of the laser generator, and a
processing information setting part for setting
information related to a speed of the workpiece
transfer device and a repetition number of laser
irradiation. [4] The apparatus as claimed in claim 1,
further comprising a dust removal device 



for removing dust generated while the workpiece is
being processed, wherein the dust removal device
includes an air blower installed adjacent to the laser
generator in order to spray high-pressure air toward
the workpiece, a suction hood installed in opposition
to the air blower so as to receive dust removed from
the workpiece by means of the air sprayed from the air
blower, and a dust collector for collecting dust
discharged from the suction hood. [5] The apparatus as
claimed in claim 1, wherein the workpiece transfer
device is movable in X and Z-axis directions. [6] The
apparatus as claimed in claim 1, wherein the laser
generator repeatedly irradiates the laser onto the
workpiece several times so as to form patterns having
a predetermined depth on the workpiece or so as to
form holes in the workpiece. [7] The apparatus as
claimed in claim 1, wherein a pair of workpiece
transfer devices are provided. [8] A method for
manufacturing an absorption pad used for a
semiconductor manu facturing process, the method
comprising the steps of:setting processing conditions
for a workpiece; aligning the workpiece relative to a
laser generator; and irradiating a laser onto the
workpiece according to the processing conditions,
thereby forming desired patterns on the workpiece. [9]
The method as claimed in claim 8, wherein the step of
setting the processing conditions includes the
substeps of: setting pattern information including a
size and a shape of the pattern to be formed on the
workpiece; setting information related to an intensity
of the laser; and setting processing information
including a movement direction and a processing speed
of a workpiece transfer device and a repetition number
of laser irradiation. [10] The method as claimed in
claim 8, wherein, in the step of forming the desired
patterns on the workpiece, the laser generator
repeatedly irradiates the laser onto the workpiece
several times so as to form patterns having a
predetermined depth on the workpiece or so as to form
holes in the workpiece. 



[11] The method as claimed in claim 10, wherein a
current and a frequency of the laser vary depending on
a material of the workpiece. [12] The method as
claimed in claim 11, wherein the laser includes a YAG
laser. [13] The method as claimed in claim 11, wherein
the current is set to 38A, the frequency is set to
10000Hz, and the processing speed is set in a range of
100 to 450mm/sec. [14] The method as claimed in claim
8, wherein, in the step of setting the processing
conditions, the processing conditions are
automatically set according to the pattern information
including the size, the shape and a processing depth
of the pattern to be formed on the workpiece, by
previously storing the processing in formation
including an optimum intensity of the laser, and
optimum movement direction and processing speed of the
workpiece transfer device in a database based on the
pattern information. [15] The method as claimed in
claim 8, wherein, in the step of setting the
processing conditions, the processing speed of the
workpiece transfer device is auto matically set
according to the intensity of the laser by previously
storing an optimum processing speed of the workpiece
transfer device in a database based on the intensity
of the laser. [16] The method as claimed in claim 8,
further comprising a step of forming a plurality of
solder ball recesses along peripheral portions of the
absorption pad after fabricating the absorption having
the desired patterns by irradiating the laser onto the
workpiece. [17] A method for manufacturing an
absorption pad used for a semiconductor manufacturing
process, the method comprising the steps of: primarily
processing a workpiece using a mechanical processing
device including a mold; setting secondary processing
conditions for the workpiece based on a state of the
workpiece; aligning the workpiece, which has been
primarily processed, relative to a laser generator;
and 



irradiating a laser onto the workpiece according to
the secondary processing conditions, thereby forming
desired patterns on the workpiece. [18] The method as
claimed in claim 17, wherein the step of setting the
secondary processing conditions includes the substeps
of: setting pattern information including a size and a
shape of the pattern to be formed on the workpiece;
setting an intensity of the laser according to a
material of the workpiece; and setting processing
information including a processing speed of a
workpiece transfer device and a repetition number of
laser irradiation. 


