WO 2006/080815 PCT/KR2006/000309 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- conddctor manufacturing process.
Backewudast Art [2] In general, a semiconductor manufacturing-RIRRESS 0309
mainly divided into a fabrication process and an assembly process.

During the fabrication process, integrated circuits are designed on a

silicon wafer, thereby forming af3esay thdan chip. In addition, during

the assembly process, a package strip is fabricated by sequentiall
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package strip or the 1nd1v1dua1 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 15
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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 predetermine@l depth, the package strip is diced

W ndivededl packages. [7] Such a process for dicing the pa¢kagrRsto0309
into individual packages is carried out by means of a sawing machine.
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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,
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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 i€ provided an apparatus for
Randieisseng an absorption pad used for a semiconductor pcT/KR2006/000309
manufacturing process, the apparatus comprising: a workpiece transfer
device on which a workpiece is mounted; a laser generator installed
aboveapsblepsirplsaiingnafessd dpecanhevéisispacest Kpyare #byorptien pad by
work pieserichnaig tideabsephyrappddd stgiounedicintands;a dibmiac Widrfor
moviq%h&%mgg@bqﬁ?ig nsfer device and the laser generator relative to
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each other; and a controller for controlling the laser generator. [13] The
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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 the



aligning the workpiece relative to a laser generator; and irradiating a laser
onto the 4 WO 2006/080815 PCT/K112006/000309 workpiece 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 informatiorfincluding a size and a shape of

e Peérkasid be formed on the workpiece; setting informatiopaglageshé@oosos
an intensity of the laser; and. setting processing information including a
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[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:



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: 5

WO 2006/080815 PCT/KR2006/000309 setting pattern information

including a size and a shape of the patfern to be formed on the
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view iigstrgtiigferie structure of a laser generator shown in FIG. 2; [38]
FIG. BiteR Diesisijstioit oftEhéD e Rigycture of a controller shown in FIG.
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[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;



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; 6 WO

2006/080815 PCT/KR2006/000309 [41§ FIG. 8 is a sectional view taken
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illustrating an apparatus for manufacturing an absorption pad used for a

semiconductor manufacturing process according to anther embodiment of
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illustrating the structure of a laser enerator accordlng to one embodiment
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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 41 made of rubber, sponge or
silicon is mounted, a laser generator 45 irradiating a laser onto the workpiece 41 so as
to form a desired pattern on the workpiece 41, and a controller 61 (see, FIG. 5) for
controlling the laser generator 45.

[51] The workpiece 41 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 41
is made of rubber, such as natural rubber or elastomer. Preferably, the workpiece 41 is

made of natural rubber, synthetic rubber, or elastic plastic (low-density polyethylene



[51] The workpiece 41 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 41 is made of rubber, such as
natural rubber or elastomer. Preferably,the workpiece 41 is made of

RE 5@#}%@@ synthetic rubber, or elastic plastic (low-density,
po%ljet Ylene 7 WO 2006/080815 PCT/KR2006/000309 flexibls vinyt o 000309

chloride plastic). In addition, the workpiece 41 can be made of NBR
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transfer device 43 in a,Z-axis.directign. [53]. As shown in FIGS. 2 and 3,
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Workpi%cg1 fra fer device 43 is moved by means of the guide rails and
the ball sc?ev??%%eg'wise, a cylinder can be provided to move the
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and 53 ganobel riaesly dtallisiedildahAaSbaBW Gihdwiie Befinder can
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[55portion afstitmwoikpiEtet, tiariafer gerviceod 35 inaotlisionsaresslierserslefs ir-

45d iz aeeamnmeadatedindfocess the workpiece 41 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 41 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 10W YAG (yttrium aluminum garnet) laser having frequencies of
about 150000Hz is employed. The YAG laser is a solid-state laser, which is oscillated



processing head 45b so as to guide the laser onto the workpiece 41 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
oonestofdhe workpiece 41. According to the present embogigiekr8o6/000309
diode pumping type | OW YAG (yttrium aluminum garnet) laser having
frequencies of about 150000Hz is employed. The YAG laser is a,
solidvéhardighiencngyidhagpbisdifiatedd Which 20p8BeoBLEdoping Nd”™ onto YAG
PCT&@&Q&%@D&)&QQMWQN energy is applied to a rod, which is
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[59 e controller 6 includes 4 processing con tion setting unit
rocessmg condl on se |ng anit or establishing processing
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61a, 4aR r@iay tREGIHST b&(ﬁ%ﬁ%ﬂ%ﬁhﬁg' IS9P AGEAIRING 10 dhe
proces én&% é%gglmﬁmrgép%l% [60] The processing condition setting

unit 61 a Iincltides a patt etting part 63a, a laser output setting part
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of therlRIQLer PR Se ting 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 the



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

GhedaaarQf overlap between laser beam spots). [61] That jg¢R8k2006/000309
processing condition setting unit 61 a establishes processing conditions

required for processing the workpiece 41, such as information of the
pattewotkpiee gilocesbe dratmssetensitlifth eoftkepracessitige onditéomsetapished by
the |a§@b@¢H§MH§6(fﬁa[ﬁdH§et{ﬁ@eﬁI@§§ﬂﬁat0r 45a, and the speed of the

[62 orkpleggclg éecg ‘?r?e (fgsélﬂ?l 1§U&Q1Hﬂa tt@ %lgo ‘ﬁ‘é@g&?eoc@]&?@ﬁ %-’e pattern setting

CTIKR2006/0 0309 kpiece 41 can be proce ?s'?gcegccor |n

procé’§§‘iﬁé%%ﬁ&ﬁ%ﬁ@‘é?ﬁé‘iﬁug%moﬂf&tﬁ%%ﬁ ma%c H}ﬁﬁ‘ﬁ‘ﬁ?f“’n
61a. fetinaseireiadneuthearenesitthat Eitipiicrniseiing passbtenygesigpitern in-

the paitertiseting pahecde antstedqso drgsingrinie by piassetlingl s processing

63c qf fheRrenssain &Q@@ﬂé@@m&ﬁgw&w&@&&%@e%@@a&s tbatdh@efined
patter n ﬁettl ﬂ!%}?art n_}%set tern formatlo SucC

H 1ece acKkage él n sec OI'lS pnce%) tween
and sha e pa ern FES ces ep rocessmg |n ormation

settirRf PaaceleospiontecEsnte F@H&ﬁdﬁd]@&bégélﬁéé?ﬁmﬂ? gepsrhaving a
definghirahitthef paaliqpeebsdipdausabenefqpd chags absobptiore s atiprnkagee
dlstaas&%weg%%a&k@a@ ABOHRHQR HELHIBEN RS ) YHRGE feRR6KASRg speed
absorpton grolps NAYING. 2R '%é% ytEfP GKAgS AR PBP&??%%QQ%uS‘E‘%'or
the distance between the pac |on groups as we

p rocéggﬁlfgq?ﬁé}?ﬁﬁﬁﬁﬁsgl&:‘i’?%‘ f?féhﬁrB?f&gl ﬁﬁ%ﬁ@é&@?‘fﬁ@%&%plece
[63FransferMenisdil3 atiserdipstitibn presnbesrdiddiseents fudationt fisctispe eifyhaparately

the ppasaasing slepihuef e pakigtn idbthiRhabtehingdegkes ofaBé workpiece and
Meaqu%césgﬁweae%moﬂ%@% SRR RAREINRVBR Y SGHIPIS AR o inpur
sepa v| eq? low the usF {&to Input |nforr($ tion about th do £ "
patte CEBRBPHRE BHOLR SR RGHR ee%{Sﬁe,s%&%mo e toreac
resp@ﬁ@é?;bm&@éi}' P18 HIRG Eﬁfé%le to input the information about
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transfbapsiatiessi¥® antis3proaestingalswimeliibalatietablibhedtiersgimbitativmkpiece
with the THhepembhasiztandihepinsastoideptl of thgRadiatndRRvice,

patte{ﬁﬁﬁé%rbm%"‘é%mh%ﬁ?dl glth?b%lium%@&Y%&EE%@&E%&%’QQ&M&

devices WOI’ %ece transfer device, transfer plates, etc%lncu In

optinfTRT NS D SRV BE R SR {fb"é’ﬂ"y Sé’s%ﬁ%ﬁéﬁ”&%% F&P{é“d}%‘i establish the
processiRfite Shanyas theptresing aendiberseaaysn Medijtiondbiksprmible to

intensiaivhaneyedilye iapeassipgiconditiohsdihiaggee phoaelditigroiidisions. For

poss%@a@e, 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 es-
tablished when forming the pattern on the workpiece.

[65] According to the absorption pad manufacturing apparatus having the above
structure, the workpiece 41 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, the



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 stbres the repetition number of
igeetoiasiation corresponding to the predetermined depth ofdgeRRIBEMG0309
in such a manner that the repetition number of laser irradiation can be
automatically es- tablished when forming the pattern on the workpiece.
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adjusentrdlingdissinjensithel fuclastianshBedontive afdrsfarpiindermmng he

numbkenwéllager irradiation by using the controller, thereby improving the
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Thusfhﬁwmf*l%ﬁ@%éf@ie&‘&ﬁ e the FSRP PRE ekt fé%ﬂd&ﬁ%a@@
wheritit ebseptigigedsdbidp rooegseniby nsimgstipeodhetibdn addition, since
[6sthe shapgrai@isiae pksthe dasteimiahRresessrReadIRaHY QBRSNS transfer de

dept'%%% e d&ﬁteec'i%g’}rl%‘% %tﬂ{‘{%%ﬁ'%jﬁ Hl:%t S%P‘i”@x?ﬁﬂ?e&@&%? the Z-axis

manufactured In_mas roauction fhe present embodiment

has %ﬁ%@%@%ﬁ?ﬁ%%&bl ce ?r%lﬁ% eﬂ*e“\}?caéswﬁsé%lf‘e{?u%i‘é?ﬁ‘“’ew
moveuore the Isepgsrgiiasertibh inlike K-axis directiton tbe theds didectifinautibe Z-axis
whiledife fiageb ge repatossd thisvasiqgetixad  hisealzownbsikie tamadeativiely/43 is

move,the 18S6T SeREIALRE 43:B8vlRer ﬂ%@&%@ﬁi‘ﬁ%&lﬁﬁg Yhé‘i%@e{j E&fé}%&{s to
the Z- aX|s dij ec#eon s .as to g%?st e, work |ec

workBI&Ee Tralstef tie vite ™ R ChM RIS axés ec‘%%‘éﬁi““ be
mec%ﬁYﬂﬁ%ﬁ@mﬂgﬁﬁ@%ﬁﬁ%ﬁé@%ﬁ% hg constructed by using guide rails, ball

screws and cylinders. The reason for moving the workpiece transfer device 43 in the Z-
axis 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 when



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 Z- axis direction is to adjust the
processing depth of the pattern and to tbrrect the focus of the laser.

Hovsyess@astually, the processing depth of the pattern is very sk 58 /000300
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
movesdceshim Ktz orkaies: 4irsetiodniand)the laser generator 45 moves in
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presé}i‘ﬁ WRAERiRSE Mdid3hcludes the steps of setting processing
[74¢onditiobisfd b Té) wolkjeiebe slb{EF0O4] setliggipettne workpitos ditmate
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abso SeCtI tance etween age a sections;

the nwhgpmg%ﬁg&eugﬁg&&%wm when the package strip is sawed in the sawmg

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 the



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 absorptitdn pad attached to the picker for
i e package strip or individual package. Further

a sgég%}’dogn&ggd used for the sawing machine may be differer:% Wgsmoosw
absorption pad attached to the picker according to the size of the
packagekpibessrith @noiptien siRfapeastansingrkpidiljandoreach peackagadis is
estahjishach ERIRRABSELIN TGRSR the package having a large size,
if is not necessary to precisely process, the absorption pad, the laser is
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[78ipser cagyhes R aMBticAlKSES Ragesi andReBALSER HIOURAIe R HARe:

related to the inte Si§/8 the las r.hav& heer; stcgfed n the database .
%enera OF. {1s{%¥) 7 %, eworgplec 11s ﬁne on eworftjﬂglzce tra.qnsfer device

corrﬁon mgﬁtlg e material and“pattern of tie “workpiece. Thus, the

procéSsity) LiaenseieewerkpistecanitigtifeedaRoifit migatpasition as the

currewbekpitthd fregueacy ohthedysencesstdat tuelabsorpio thpachaher lverkpiece

precigebarPseessadtiléll proasidision, the repetition number of laser

irradiati ifyi i t t 2d af ..
7 e oo S BB O DL T8 et 0 L AR T 1R laing

the sf?ﬁﬁ?éﬁr&‘&"eﬁf’n&% AR TP S P PFE e PR HNS A i HE. the
so asherkitigee theihernesiced agcordiagve tere thredesséns dfauaration. Iseheys the speed
57020 flie: workpieeadisferaligieddarib ehe/aiqece ttaisfesfdessctraifation for

For referaies, dReWorkniRcs BT ek JaMiaR, 43 returns to its initial

osition as the. Worki%iece 41 has been c%mpletgly rocessed in such.a
[8 n%entm{xﬁd OVGk the a Sﬂl?tlon ad 1S maae ot rubber. sponge or S n, SO the
anner that another workpiece can‘be consecutively proce sed.][

Step S RiPePRSHEY IR Grdlerterteti the ipene eifineatroikineséshy Thus, the

irraditiechaviegagelatntty thewoekpigde @peardiydgtadiaepoocessimgrkpiece

condifiQBsi AhHISHENGotRghg 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 non-
processing 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,



workpiece 41 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 p&# may be easily burned if the
Wisnpigoskibe laser is too high. Thus, the laser having a relatitabkbowg/000309
intensity is repeatedly eradiated. onto the workpiece several times when
forming the pattern having a predetermined depth on the workpiece. [81]
The prdeeds Copdlitioats apduesedithic tsdrprid morkpigamgttevdsiipiaaa be
Thatdssragted. irradiating the laser onto a processing area of the rubber

[s2Pad or §NONKLCRSIAAPIER AiRHRRGPREASRLHING 1R RUQARDing the
conditions, the processin .arefghor tlflgeqlgnhfa;gc%gsel:n Qrea.are | O%egtedth
by usiitg the s olﬁnl?ispeact’i%ﬁ &Vice ahd thentng" procd INg area or the™®
- PHOEISSI Al BRI S8 e HERSORS FHEogh Rstsyon the Tiducil
competkating footeetergoho pluiomdhibecasepibesriilretipadizaprdvess conditions
manyfactiiesnadilesMPREpRREAGHOWEIR fEERT Value thereof, so the

recisi ee of the rubber an be improved. In order to .
18300r o e Gl e bOEE RS EER SRR (BE PR Rorfpicce

gendteRiting i BeRBIRRTE QudBisrsTiRe SReach e s uarrt Qe Yaser (YAG
WO 2686/68084 5oBEA/KRL006/0DpRSebht e ¥ duovdinkpiecealiies wibber is

the lagses andevsipiree, trapsieicle pieeeaaihd eratasraréasoiglde wRs iséon is
the WQrRieqe aligren! slgR-6a0 PR BHIQURGHIAL (& %%ﬁ%@& WPfen sponge

process conditions. That Is_if the reference marks have already hbeen =

form&diT e %&Rﬁﬁ%@&?mﬁg\frgﬁfﬁ“ﬁ%ﬁé‘&%n WelARESEhighd GHED » & mark "A

workpsipigeehtasetigbHymeus icianakakks initrecatsrreedhganbagoaikioR ofegresents

workpiegegodtier that, the process conditions are established in order to
[84process the workpiece. [83] Tables 1 to 9 are experimental data

[Sséeprese[ﬂg% Ehe state of the workpiece according to the frequer_my and
rocessirg speed when the current of the laser (YAG laser) is fixed to
[8688A. Table 1 to 3 present the state of the workpiece when rubber is used
as therworkpiece;Table 4 1o § present the state of the workpiece when
- Material Frequency | Speed | Processing [ Depth | Time State
S|I|coq he warkpiece, and| Table 7 [o 9 present the state of the
(Rz} {mt/s) umoer mm) | {sec) Exte Bottom [ Workability
workp ponge |is used as the wporkp ece, Far reference, a mark
"X" ref Jg;rgo & mgrk A" Tepresents| slightly raugh”, 8 mark "0
repregents and a m_ark a” repyesents Tvery gqodk. [84]-[83L Table
[86] Material Darrent !'reyziencgy Speed Prnceesiny Depii Tinestate
100 3 0.06 | a1 @) A Q
6 0.13 78 O O O
9 0.18 115 O O O
150 3 0.05 21 O O O
6 0.11 40 O O O
9 0.14 61 O O O
360 3 0.02 13 @ @ @
[ 0.04 25 @ @ @
9 0,06 40 @ @ @
450 3 0.01 10 @ @ @
6 0.02 | 19 @] © O
Ed 0.03 28 @ @ O
[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 the



IA) IHz) (nm/s) nuNpr (nv) Is.) 7:1 nal Bcttcm Workability state boer 36
10000503 0.2066 06 0.41124010 0.62 1910 jz~-110 100 3 0.06 41
0060.137800 90.1811500 15030.0521000.1140000.14610
0/~0 30030.0213(c)OC)VJ 1160.04250~(c)e50.0640~J10C
45D 30.01 ~100%' (c) .vO ~I 60.02%419~090.0312801'0[87]

Tab ok /ahRws the state of the workpiece (rubber) according ¥ -t#RRr2006/000309

P

rocessing speed and processing number when the current and the

frequency of the laser are fixed to 38A and 10000Hz, respectively.
AccofeiquetsyTolties lashraustfire dfa 38 Avari f YRz gespersilglimPrieguoasssing
the pkpeessiRgEPaSs: BGRAseo0NIRR ehewRMARPTRRhde, Obottom state, and

2006/48 %ﬁﬁ’iﬁ%’&ﬁ?&’&ﬁ!@@@@&é "SR ALICRIRTL AR 0KCH 42 3essing

and 10000Hz, re ectlvelgl. §3f
excedBEY GHOFHHAILR OT (eSS

rocessjng speed is equal to or
e:% E)eéafié%‘é’ét,gfﬂ%l BRREBHATSEatBe BRtjoREate, and

workabtligpartibinel ks stekpiece arregathilinprsoEet. In addition, if the

[88)

rocessing speed is equal to or exceeds 300mm/sec, the external

[ggﬁppearaqggletge bottom state, and the workability of the workpiece are

[9

Cxterna}.l:[*Blu ttot. jorkebifi™y a eararc e gtatejwebber 38 T0000 50 3
0.54 68" X0" 6108 T56%|0°1.64 9D AX A -
(A (Rz} (mn/s) | nomber {(my | (sec) | External | Bottom | Workability
‘ appearance | state
Rubber | 38 20000 50 3 0.54 | 68 AN X o
6 1.08 | 126 JAN X Q
5 1.64 | 100 JAN X O
100 3 0.16 | 40 Fay X O
6 0.38 | 77 O X O
9 0.53 | 114 N X Q
150 3 013 | 22 Jay X @)
6 0.26 | 40 AN X O
5 0.38 | 62 JAN X O
300 3 0.06 | 14 O X O
§ 0.13 | 25 @ X O
9 0.19 | 40 O X O
450 3 0.03 | 1 ®) o O
6 0.06 | 19 O L O
9 0.09 | 27 O A O

[91]

[92]
[93]
[94]

reatly improved. [88] [89] Table 2 [90] Material Currant Frequency
peed Processing Depth TLra State (A) (Hz inmBI 1 nuttbar ('n) (see)

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.

Table 3



100301640d X0 60.3877nX0 90.53114nx015030.1322A X0
60.2640A X0 j90.3862AX030030.06140x0 60.13250x0 9
0.19400x09S030.031100 50.06190d0 90.09290A0][91]

Table 2 shows the state of the workpiece (rubber) according to the
processing speed and processing nuniBer when the current and the
HasibRee¥eishe laser are fixed to 38A and 20000Hz, respechiy@¥r2006/000309
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-arg fixeqto-38A and 20000t iz tr.stf'2=e|ctiveiy However, the
bottom Sta “rfeff:temq.“e"ﬂy(oféege iSTough or slightly TougfT i generar192]
[93] Table 3 [84][15 WO %c 6/880815 PL TIKR2006/000309 Matéfial
NarrentFret Uercy bfP FPT cessm De 1Q5| Seiga?f:e A}j Z) (@rz/3} miter
IM) (Q6UTE tefnal sett. Workat omty rgiﬁ;-g state ,Roper, 393080050 3
0,90 +..65 X X 0 6 1.00125 XX ;J 9 le'.ss ‘ﬁ%}? XXOT00, 303040 A X 0
60.64771In,x0 90.95 Ijg“l]n )&3 0 130010 02122 X0 Q0A3 40 X0
9 0.65 61 0[X 0 300 3 0.p914/0X0 =6 0. T2EOXP 9028390 x0
6 0,64 17
9 0.95 | 115 TaN X O
150 3 0.21 | 22 VAN X O
5 0,43 | a1 JAN X C
5 0.65 | 61 AN X O
300 3 0.03 | 14 O X O
6 017 | 26 O] X O
9 0.28 | 39 O X O
450 3 0.06 | 10 O X O
6 0.11 | 18 O X O
9 0.4 | 2 O X O
[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 38 A 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 38 A and 10000Hz, respectively.

[97]

[98] Table 4

[99]



4503 0.06100x0 60.11 --Lo-0x 0 90.14 29 0 x 0 [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 imptéved as the processing speed
Woeangsen the current and the frequency of the laser arg fxed 306000300
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 isjpossihtetonranufacture-the—absorgtionmpad ndvmg the highrguality

by inct&&Eihg the" protessi ﬁeg SpeEd Tt the ¢uifert—and me?e querncy of the
laser are fixed t predéter%”lﬁed“imvel* TWheR thé Elirreft a k’f'hmy
£ fppearance L state
frequencyofrthetgser arefixetty set o384 anprIgOuaHg, ESRSCII ely,
the stat& 6F théworkiiece 1§ \_Ullclollly(:l:;zu roved:Fhestaterof the
workplece is| remarkably {mprgved-if-thé-processingsp gpHisegyato or
exceefls 300mm/sec. In additionif-thefledtre ey f the dager S increased
in a range of 20000 to 30000Hzthe-hottdm State 9 the frgrkepiecs is

S ol 10200, 77

rough leven if the processing speed-srhighty increase /6x,w|db|gi '

h

. . . 3. O
when the wdrkpiece is made-afrubberitis-Hteferred-to 1A wifgcture the
workpjece with the procesShg-speed 6£306mmtmfse

-t
mmfsee-white setting the
current and frequency of the lasette- 382 affd-16G064
[971 [98] Table 4 |[991 16— AD

. 4oy g
Z, fespectively.

U

DN

Ane Ng 1 nr\-f Fallla) o)
LVAVAV AV 6]V 0N e i im W | [\HL\dU OUtoU
ra o linha
A>3 T

)Nterial current f r tfiw.ncygpze Freteveing C‘b“@ it et tetAHZ)
(mm/s] nWflder Imnl (sac)| exterraf Seftde W Y-abili-ty—ahte State

Silicon 38 10000 50 3 0.327210-02-6-9.64-140-0-e50 ,:U‘SZ@BO X0
100 30.1341 U 0/0 6[Q.2%2 1740°0-0-991.0:39-114-1-AR-B-0 lE@SC.1026
/(c)/ 00 601198 49 00 /{0 0 9-0.30-7L %&0%0 © g

9 0.03 28 © @

[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 10()mm/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]



3003 0.0713(c) (c) 1 (c)(c) 60.13 26 (c) (c) (c) 90.23 37 (c) (c)(c)/~
0OC) 4503 0.0111 (c) (c) 60.24 17(c) 9 0.03 28/ 00 (0 [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, ré&pectively. According to Table 4,
Wg siaipdakthe workpiece is generally improved as the procggsingsReRboz00
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
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[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]
[107]

Table 6



9 0.20 27 0 0 0 [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 incréases when the current and the
GrobiRpeYesisthe laser are fixed to 38A and 20000Hz, respectivgdr2006/000309
However, although the external appearance and the workability of the
workpiece are generally |mproved the bottom state of the Workp|ece is

roughpn-generatf-theprocess is-towertharm456mmfsec; [105]
[106] TaBte |[1o7| I8 WO 204 061000809-Material
Curreht Frequé‘hcy Sheedio (AT (7S
numbetrtami-tedr)-txtematBptt i —a%pp arance State] Silicon
30 3008550 3°1.12 2 X XD 16223 H K X-6—93-36- 510X %3.00 3
0.56 41 n AD E 1.12 77|IL A p-9°4-722545' 8 A-6-550 869528 ¢~ A EO
60,59490| 0 9/1.03 7HAA-EC300 361128 AA%6-02625 Aé\ A190.38
37 A A A 45D 3 0.09 13 0 A0 16-6-19{38 0 Ale1-9-028126 0 A 61168] Table
6 shows the|state|of the workpieee-{sicbm)-ae orfﬁng tethe praeessing
speed and processing npmberwhen{thB-edirent 4hd hélfruqu%iey of the
laser are fix¢d to 38A and*30800Hz-r&3pedth elySAccofdingteFable 6,

the state of the workpiece is genéraly ith
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increases when the current-and-the re ] to
38A ahd 30000Hz, respectiVely-—HewetErn-the-external %‘ppcargnc 2, the
bottom state and the workability-gfthe\tordiace Sre
9 0.38 | 37 Ay A Ay
450 3 0.00 | 13 O A O
6 0.i9 | 18 @ A O
5 0.28 | 28 O A O

[108]

[109]

[110]
[111]

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.

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.

Table 7



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!88A and 10000Hz, respectively,
108 sigtaskthe workpiece is generally improved. The state op¢hekra2006/000309
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
[112) 20000Hz and the processing speed is lower than 450mmisee, the
bottom state of the workpiece is rough in general. If the frequency of the
laser |g-irercased o380z rthesexternal-appearancesthe bottom state
and the workability ob therworkpieee pre gerrelaliy-degragedeaeeondingly,
whenithe workpiece is made |of silican, it |s preferree tosmanufacture the
workpiese-withsthe procdssing speed afs306 to 450mimn/Seq while setting
the cyrrent and frequency of the laser 102384 andA10006Hz, reSpegtively.
[110]{[111] Table/7 19 WO 2006/080836| PET/KR2006/H00309 [112]
Matetial Cufrent FrequencyoSpeed Processing p ®TimeSKtate @) ~H21
ImVs) number (m| Isar) External Bottcreworkapili® al0®00e &ate
sponge 38 10000(f SC 3|0.36/70 O 0]0.56|0:%2/13€©0 0 @9|'1.9 2d1 /C)..
0100 0.17 37 Lam./ /0 6 Q33 68:- (Q)«e)|(c} 9 080 10@X(d) (cPlc) a ~ 1st
30.0323 00 O0O[0ONn 6 0.15 Si () (c] 9:0.24 i1 "(©) (c) O3 EW4 1500
L 6000 26{c)00 90.:239 (c) (£) 0/450130.03 12 (c) @ 0 69.09 22 (c)

(c)0190.11132 (c) (c) 0| 300 3 0.00 | 13 ©) © O
6 0.08 | 26 @ © O
8 0.:2 | 39 © © ®)
450 3 0.03 | 12 © © O
€ 0.07 22 @ @ O
9 Q.11 32 @ @ O
[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 100mm/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]



[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
100mm/sec when the current and the f8quency of the laser are fixed to
IF0h4fP90HzZ, respectively, the external appearance, the pi&%ho6/000309
state, and the workability of the workpiece are generally improved. [114]
[115] Table 8 [116] 20 WO 2006/080815 PCT/KR2006/000309 Material
Curzeptirecp”-ney-Speed-Processing-Depth-71--State;AHOU;){mla)
NuoSJEFIAmi ¢} EXtEErB 8ttaR “Wtkability—arange™atate-Spooge 38
20030 56 3 0.97 ]C fX A 81,5435 AKX |A0| 2798 A™X RO 8 0.43

AN O 129006 NV o W Wl Wi 5 i ks 5 WIS 3 ih
36 A X8-60-66-6eAX1H—91360-96-A X163 02172

J

0 A0 |0%83 G9°1D- A’ 3p0°3 6-12-15t48-0-8
0 450 30.04 12/C(c) 0 0 6 0-09°22-{ej% 9
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[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 38 A 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] Table 9

[120]



[119] Table 9 [120] 21 WO 2006/080815 PCTIKR2006/009309 Material
Curren; ectiency speed Prxessui9 Dep h Tire __,. State (A) (1[z) (roil,)

rr'te’l ITT) lees) External Oott. Workability Aarance State Spenye On
300105031.0770 X X 62.13136 X X193.20200 X X X 100 3 0.56
35X XA 61.116]X XA 91.68100x2tIL15030.3526 Ax0 60.]348
WP 2Rendf2d9 d X030030.15130A60.30270A0 904 W&mmg
45030.0912/V~00__60.20221J00 90.3131a00([121] Table 9

shows the state of the workpiece (sponge) according to the processing

speed and-processing-rumberwhen-the-cprrent-and-the-frequeney-of the

laser gre<fixgd 1o BBAENd"30000HTZY réspectivel—Aeccefdihg-te—Tahle 7,
the state of theWwarkfifece & 'ger@rally thegradedien e ctifféhitand the

freque rg\][ ofithe I"celr are-fixed-t0-38A—and 30 3‘%?‘1‘?_‘? éi’sbb}r etiveh-

Howeverrthe extern&i’appearancé-of thé watkpiech-is-rémar

improved, and the| bottom state-ardd-the-#oRabilintof ﬁhéiwar.q,.ec\ are

generally improved whenlthe-processirgisplibd-is-2qual-fo-orefeedds
t

450mm/sec.|[122]|As carn B& undérstaddsftotn Fabfes 7-5-9-i S pessible
to marjufactdre the absofption-pad-havitig the high-qualfy-by iAre; sing

the processing speed if the_cufrertt andehe:fraquehcylofthe laSer-are
fixed tg predetermined leyets. Mhen thesejreent afy thfrpann cylof the
laser are fixgdly set to 38A and 18000Hz: respectively| the L ate of the
workpiece isigenefally impraoved The|state of the Workpidce is®emarkably
improved if the processing speed is equal ool exeeedsA0Dmf/sek. In
additign, if the freguency of tHe laser is.in¢reased@ 20000Hz &hd the
processing speed jis equdl to ar_lowet than 350miA/sec 4he external
appearance and the bottomstate of the.workpiecéQis roliyh in eneral. If
the freguency of the laser is increased t@30000HLand the| O

[121]

[122]

[123]

9 0.31 31 © O O

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.

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 100mm/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.

In practice, the worker can properly select the processing conditions within 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
150mmisec while setting the current angbfrequency of the laser to 38A

0 z, respectively. [123] In practice, the worker can properl!
ﬁééﬁﬁ%gggcess?ng conditions within the 22 WO 2006/080%%)
PCT/KR2006/000309 range of the processing conditions shown in Table 1

to 9. Asngherad rﬁmsm@eém&hﬁmf@raﬂawmnprgﬁﬁsﬁP@.sgg%m%iﬁmvrables, the
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optimyum processing s evice 1S previots
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Meanyd e e 8ol ihealieAHERGY RJulR processing speed of the
er may. vary depending on the types of the workpiece and the |aser.
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may DamheRpgedingithi thnerasopahstesknices and thodrneonliet ideapporatuses for
althougintiieexipgrabtenitomtbednrasg diclmbolisgantihcadaeampe Hersoegk of the
unden;{Be-LORCHABE. 2h e eiheh B A el ieRCy 8fchPABodEnent has
3000QKz, ”é‘% %@Srﬁr&%’?tﬂ%‘&b Redoymed with v e Er?c@ Inations of ¢ 10000
the cu??eﬁ)t, Re requency and the processing speed. For e fa- the

experifmtteER ke prsEmsatican depasowrsbish s asowcembidationg 9 fhe
than oriene thhfr@8icythad fhequertsyiggipeedhBor 804000kl zter dopeeiridmm@an be
1000@6Zomid R BRI SRIFth EAHAIOHRINNE! AP RNTYER Che
[125] Eé egcg Elf@x%ﬁggg:gg&ﬁ'ﬁw&“g)%@ %W@oﬁﬁ’ﬁ%{%‘&’ H)Q %gocessm speed
manufacture the a sorBtlon pad manufacturing apparatus accor ng

to onEBRBBATHEREL BN BPELB e mvention, and FIG. 8 is a sectional

[1Z4éw of thahsorproimsaideaalien i tirgetie Absohetion ladd@nTfaf1R6]d by the
showabisviplish paddanthBatherapspinianspacoisisde S feRiubaiyNeht of the present
Package. ABRCIRELAF LGS HidRaNGLPER AL SRAHRI RAHHBNAIES i&ge A-A

formed at the t;;r portions of the package absorption cavities 11, an
recesses 15 formed at eripheral portions of the package absorption
[1%%vities 2% ShoBrEYr Eéqgc%ﬁ}éi Sicthe abrprationiertyindiedsne Rhyalisy il peekage
individbsirpdaokegesesdinintihe fiades alithiexyacaummboles IBfotaed at the center
phac r%@tﬁ%@flﬂi@ﬁh@@g@ %sla%pt?ﬁ%&bfié@qg,sﬁﬁé réég%% rfgaeﬁqe@épﬁéﬂpheml
the la the re ormed.as compared with w ey are .. .
form ﬁ.‘%%%%eé’%%?&%%%so&%ﬁ%‘ﬁ%&;ﬁc%f’zs BN A cicing

absorDiGAKASHYHR BIRRHEY 1 sacksessiing thaPlien Lsbarashe hpdes 13, the

of thepatiegrpthsnrptivityavitican hendriler gadssétié asgderobtey abisgriptidaser, they

cavityedilbis adakg e dorihedaseippasCaititynhdCaR Bid e #Rhe 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 device



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. Preferably2&fter forming the package

3b8oiRliRRygAvities by processing a predetermined area of the, &%%00309
41, the vacuum holes are formed at the center portions of the packag

absorption cavities while increasing the intensity of the laser or

approtictinigs lasewgiipieceit ansf eictatice?8sdd/(3 2806/080818und the package

PCT/KRE, @@QQ&(;@‘ 43 to the laser generator 45, and then the recesses

15 arm ;d rglthe ackage absorption cavities. Mode for the

inven R gpspectlve view illustrating an apparatus for
[128kn ufadﬂ(ﬁuﬁglam pabyserprionipadluseatify z sppaivonductoanufacturing an
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'nve”&Rﬂo&%@ﬁt%?‘?h@%‘x‘&%ﬁﬁ@% QI? operation of the absorption pa

1%Qﬁwanu actu |ng paratus according to anther embodiment of the present

entio WD haiPRe R X6 e e R HRR Aot gRapLgturing apparatus

man Lﬁqesmiin@ tappleatesbsonenioithe presexciapentian tre bagisaltptitmileath those

manusadisl Ehg Rppa Rid snaceRnting 4o Ratack RO, of Reeprase the

invention ArtherInILdRs A H taf)%mgeﬁ@'agsa@& g&%ﬁ%ﬁéﬁ{ﬂs&&ﬁ&ft Bhe present

absor tlon anuffi\c(tiunn {parat fecor % gnot er .

embo Fr%%l 0 heerplrnecsenS SRR BEETE0 LA ghippption

in FI®2$ WW%W%@W%MW%%?&WM@C@@SCN

anthenembiadimeshbohthedptasent invention malnly includes a workpiece
[136ansfer Adayisn’ pmfv@lqtet&b%aegﬁfmf&ﬁnxa @{ﬁ?&hg%&%ﬁ% to

for Irrg&hatl ??ﬂgh% lasero%%lwarl%stgn WO@: %1 %11 errg \%OI’ ICCC ansfer
pattern on the workpiece, a ontrol er 1or COﬂ ro aser g nera or,

and #18tise Fé’rﬁaogrlalé%évfa}@&%mﬁ&wg@ @é%%@&ﬁ%ﬁ%%%%g%whe laser
the wiorkpiétee Wokgititiorg s wWsforminspretid patevics ibénstekpdcabopatroller for

th_e MMIBIENE et odr thensvadepinae HanstiEay e ice s MR Yst generated
align ghe ‘%%&%&?ﬁg tﬁé%ﬁﬂ?@c&aﬁ%&ﬁﬁ% Qﬁé[b?l‘i'ﬁ’s 3 AR R iddatted

d head /2. S the cont gt
o QB oS THELEHE ARG E CRATEIHEr S hpRBebrli o

to andtPiEPERsbodiment of the present invention includes a process
[13ddnditioAtsckting gendrand iachrdmeshkieg prdgrdmnié ieatliesi JocSiding to the

the p&a%ﬁmcmgqs%&%ﬁm&ﬁﬁgn@xﬁhﬁ PHOCRBRHOGHEORAMIOELAEBHAD (not
unit, thereby RIS to cont&olhn&% Iasiop g}gll%ft:ger gecol rd&g mcfh<$u es,a process

processint mecéa rogram removal evice Inc
an aif R yedtBe g&%ﬁﬂﬁ@ H’i@‘l’?ﬁﬁ?‘%&@fﬁé‘“ﬁﬁ 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 laser



toward the workpiece, a suction hood 74 installed in opposition to the air
blower '13 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 connected2t the dust collector 76 and a

| 75 is installed between the suction hood 74 an ,
collector 76.5[133] FIG. 10 is a flowchart illustrating the proc%é@omomw

manufacturing the absorption pad by using the absorption pad
manufechatif@pp aralasishovratn, HeEsRefladdhds sipweeitanbfer H8vice 70 and

DFOCQﬁ@{&g&RM‘i&QH%ePHPBs%?ﬁ’i’é‘dﬂgﬁ%ﬂsﬁé ol ihelpsar %g' We, information, such
2006/080815 PC'II'(%lé\ZOO 000309 irra ated fro§1 {‘ﬁé aser nerator
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is positigeebedsosihadasetimeathdZadhedragidieat frikpadistemiRRuced into
las erﬂ@g@;&h&"}{g{}@ 2%‘?7 BRAR &7 5(8‘ %ﬁx’iﬁdﬂﬁé etﬂeoaa}étgf&gﬁﬁgnd is collected in
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blowéptaizing ihedéﬂﬁééﬁé’ﬂshﬁngﬁ]@f@l& %éiﬂl‘@ét(@pt?@w@ugﬁftﬂ@isn ¢hodust collector
hose76soTtha: digst isifilteneddututeisis the ataping teaadist disgasgidgo the exterior
throug;bggfﬂtﬁ@mdsf@ggm stalled in the dust collector 76 so that clean

risin uced into the and is discharged to the exterior
[13§3rou gé Egodaﬁfr(qg ZY Tﬁg llzgfg a&ﬂglgnaag%rs%ec ive we?v%f%ﬁ%ﬁﬂ
an aﬁgﬁa%%%%?%ﬁ%fa&mﬁgcaﬁd%%m@%@%@@q%ﬁs gecording to sl
semieothduetdradiarnfadti pgeprodessmiocording to still anther
[138mbodimendaictie: RasgRENYEBHAR d83R31 bR RIHSUIE-AR ORSSAtAR Of

the a@c%%% Hﬁw@ 1@&9&9 %&%@&e@l‘?gﬂﬁ Q(i)tligén otr? asrgl é?‘srllcaﬁ}/ ghrmlar to

embodlmerg of t%g present invention are éésma y Slml ar.to_those o

absolpS P RSB AR T UPEREREARBHAN 108 onHICE ot FSERh that the
absoppseitiaPaAtHnafaaciHEappaititsserscdintirig tolsatizangrapodiment of the
embgaissaninvtiitien pelhasd dpandionoraisde sranirair el ey kpiesesttansfeove the
deviggs LR BFrQD mﬁet%rm@@@%ﬁ'Q@dﬁiﬁﬁ'%&xb%%wsgﬁ%ﬁﬁfa!&umg
addltlont abso tlo :%1?1 ?hnufaclt)u 4nrg atus accordlnt to.s ﬁ‘rl}?
anthaP B peroRng Jo A ey oo S Biesei SR (Heihes

81 mgt%lrvéas BEHERYIAE Js%f?éh%‘é@m ﬁﬁcﬁ‘ﬂﬁé%dé’csé&ﬁe?’él@ fhpalust collector 76
orderieeifeciivibe ieehorendustiust.

[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
(8901), 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 (§903), aligning the



[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. [1381
According to the present embodiment, the pattern is formed on the
absorption pad by means of both a mezhanical processing device and a

I@vs(%&ré?&%gng device. [139] As shown in FIG. 12, the methgglt 006/000309
manufacturing the absorption pad according to still anther embodiment o

the present invention includes the steps of primarily processing the
workpiegephydising the vieshReieeliprafsssimg (83045, A a tdkbrkpiece to a
(5903;905%%&?}'%'&?&%@1&%91“&&@{&59 @%31;1&? QQHQW gtt%%gggh{g?h%t%@kpiece by

of the, warkpiece into consideration (S902), mounting the workpiece,
Whichnﬁaa%abeéﬁ epﬂ‘?ﬁ&?ﬁ?%%c %’g(é’ ,Cgr??g%r ﬁBi%‘Sé%ﬁ’ﬁ%@fo%?é@“ﬂo
(5903Pudif AR gleretzsionin g fesles TR EOTYR IRE0DBKINe308 Wetkpiece
[1468ing thélatsiontipsPerliniudavioe siBs(G804 settansperdngitiiematkpieae 4 the
a posiliendasiRwihR BSEE JeRErAPLd 790 BRISFIRIREL RHAREHRNGensity of
e S A PR e S B I RID 4 seu
secondary proqessw@_con itions, eré)Bfoorm_lng. éeeréli%réé’rb%at erh S.e ng
the wBTRGSBEE (ST IAU ST Hicitihe BlefroeDtidknsdes e wepdiheoyorkpiece
settingapsiite devivioantatio nesuitivasuhbesifdaaadthdistiape of the pattern
[1401be forrmedignsthgiwovidiangssatip e iatpnsiyaf HhfuRsREALsSNby to the

to thep%_@éﬁu?et, Eﬂgv%olﬁkﬂ%c ?Ii) gntg' %I%atiﬁrﬂ zi:tn ggnﬁti%gla% ne% S%t,gi 03 ive view of the
processing |nformation, such as the ovement direction %ndpsp ed of the
workSEOPHPRRAL SN RdB Bl fHe repetition number of laser irradiation.

[143141] FI6: arderste piantorse s atsirgsitnepad shoption BESSI@rumid i thel
accortingpaoipapincrReie: showecsairhdwand il 14 nplogstisywhich
enlarged pRRHECHYE M eI G SRR rﬂé&mexy%&&'s% Vu‘ef"%.]ch as
In ordﬁr to man aclt&lre tgf absogpéllz%fad shown, in FIGS. 13 and 14, the
absorphieH Sad hENaheh IRG"proced RS ST BREAESR Betesidy&Le TRrmed
whictPX&ewiirAlbrdasenpapeetsira g isemeans of the mechanical

[143docessHgdevifter fuatiraghthewrald haled Roldeingakcragsiaeshidpealinetdative
arounghdb @sé’&ﬁyyﬁbﬂgﬁTﬁsﬂfé QJ%{ﬁﬂiﬂoll@}fs'Hﬁt?lﬂﬁgdthﬁﬂ%i?Bn ]t_lée workpiece
proce evice. after..formin vac es .

: rﬁg@%fjru\{)ﬁer L c. %?él;ﬁ’?}u@ﬁg}?\?gné ﬁgg(c)%sses,%?go%&é%ggﬁ%c%sfs% e91 having

having rectangular sha . _
vacuSHFHBTeanss eiminErethun) Bn HeWsRpRcE Wasis e ser eeterator in

througiehrentaiginbppsolses bath @sielprdkafiercvebs el @edavingl thircatarum holes
shapes. siadetieedcaiey AdlidhevagendnyvialesadsthHyhtsipg thalasstion pad, the

9‘?“9'@%@%&1& hﬁﬂﬁq9Wﬁ?&ﬁ?%ﬁ%%%@a%fs%&%gﬁg%cﬁ&ggn since the
allgneszglggqunld the va%tdlum Q%Ies 13. Sl(ri]é:e tf(]ie acuum holes 13 exfenJ
while SSESSIRY (ESERSH the NE <ot BISH R dOS VGBI REIESS e feyice 18
prefefaiipYsfnbaipmédoialderhdiderssspidito Biscasthéhespidessting time
recessqsid fotikirhengndeisety fooihd ateriaker pabcasbigetdFuisetlis reduced
while improving the quality of the absorption pad in view of precision.

[144] Preferably, the solder ball recesses 91 are formed with the processing speed of
300mm/sec while setting the current and the frequency to 38A and 10000Hz, re-
spectively. In this case, the external appearance and the bottom state of the solder ball
recesses 91 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 understood



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 91 are
formed with the processing speed of 3@@mm/sec while setting the current
apg & isgpency to 38A and 10000Hz, re- spectively. In this £5/000309
external appearance and the bottom state of the solder ball recesses 91
are remarkably improved. However, the above processing conditions may
be chaaged depandingnonlithetedatefialdfcibsaverkpieeesildh] te aafition, but, on
itis algg m%é@qttg RNAL SR80 IS RENBHTCATIENA B 1Alions within the
proceSS| %I g/clgee% then se edn(garllg form remaining patterns using the
mechdnica pro ssmg (ﬁlg\lflce suchas the mold. [146] While this
[14fbentioRHABS e TSR RYEBHPREHPEWRSAIPAR RS HAcSuingya strip picker for
considenefdrtinp ¢htheripostpranktigalpacictpiefpreko g npbiodinidnd, phikdgebet a time
unde@tgggbg@m\g\lo 2006/080815 PCT/KR2006/000309 that the invention
is notJimited to.the ¢, embodiment and the drawings, but, on the
contr m! Oﬁﬁ\‘& various modifications and variations within
[148k spln‘l&am be@w@mmcmmmsmmmﬁmmpﬂw for manu-
presefatianentieneie sl ded M ikdaatviip gradiip. DIckRNifion, the method and

transigering Ie, SR RRarKA0GRIKE: IR %[&méﬂﬁk‘@ﬁ‘&{ﬂm kb e Pick &
packages at g time_or oneb one, In?ﬁijvstnal AFEB %%lgé 148 As %

seen T THERBIEY ALY HHRUS RS SRS RVSIRh N 8‘?6 Sn?é’rﬁ‘é
factuﬁh?j’fh@oamrptlon 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. M C S L
L P 27 Claims [1] An apparatus for manufacturing an absorption pad
used for a semiconductor manufacturing process, the apparatus
comprising: 5 a workpiece transfer device on which a workpiece is
mounted, the workpiece which is the material of the absorption pad for
absorbing a package strip; 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 10 relative to each
other;
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a processing condition setting unit for establishing processing conditions
for the workpiece, being connected to the laser generator through a
communication cable; and a processing program for controlling the laser

generator according to the processing conditions established by the MCSLLP

processing condition setting unit, 15 wherein the processing condition

setting unit includes, a pattern setting part for setting pattern information

on the workpiece, the pattern inforng@afigp jgcluding size, shape and

processing depth of a package absorption cavity corresponding to an

individual package on the package strip and a vacuum hole formed in the

gljcka%naa% QIRHR AV PRG3R S DRL AR I BRI YA H YT RIS R dfQor
aser output setting part for setting information related to an intensity of a

faseyldetatiaedoves Hiaarpasstilafopwithg laser generator, and a

procesg g ARIIPAUAREEHNG P Mi@l?@%ﬂﬁ;@%&@qy%[ﬂé@;%@@%%ce

of the workpiece transfer device and the repetition number of laser
iziehaiche [RptrrHal & phe MlesorpsieransbipTrrbianhing fupaskreoiiRising a
dust removal fevice,Jndarnamexiegdust aensrated whilgthe-warpissse

is being processed, wherein the dust removal device includes an air

Brewrapataiieth dbaterint th&Mssr devisratpriiTsraimonsgdiytance;
hig h'pr§§ﬁk}[ﬁ‘%?]ih¥%§Eﬁd@&g@@%@%@@%ﬂ%ﬁ@&qw§Iﬁ| i@ Bser generator

opposition to the air blower so as to receive dust removed from the
Whikpidech 9iBSHs of the air sprayed from the air blower, and a dust

CO'|eCthpft%rc&%ﬁgt&ﬂcﬁﬂéh@.@ﬁh@rﬁﬁgfﬁpéﬁtmﬁsﬁ%gﬂd%@gs b1 31ibRE for the

apparatus as claimed in claim 1, wherein the workpiece transfer device is
HoNaiREcHD S HhEP oS ISiPRS dAT IRNSIALYD Rl PriomIARSHiORSable; and
claimeq jplaighi piigreinthedagengenatatacrepaaiadyaduadiates ine

laser onto the workpiece several times so as to form patterns having a

precrstingreadiHepts HatRheid ks e s s R HAPHSIES S HE

workpiggr:{Hl HeeArRMAMESARIRlainedHy alaindiugbgrein a pair of
workpiece transfer. 5 devices are provided, [6] A method for

man ufé‘d?ﬁﬁ?f@‘ aﬁ%g?ﬁtti‘gﬁ %Hn@%tng} g@gm%m{ép workpiece, the pattern
mansiActuring RIRGESSe IRRIMEINQ gherBIRIE HetcoStepacRhosalbitGption cavity

pattern information on the Worl%%ece, the pattern information includin

g

SRAESERARI I LG B8RSSR JcRATE &b S ABH Tpfy ™ hole formed
GOHRSRERAEB G BeRH P dRdiidual Rackasaldrthedpatkagesifimangd,a
vacuum hole formed in the package absorption cavity, and an interval
betweeh # GARIIFFHBIBS Setihtr RS REBH T HARISH o sy B tpe @ laser
lasRiaeattingnl 0eRs iRl informatiendnelueisgapesstiof a workpiece
transfer device . and Ehe repetition number of laser irrfadiation;

a processing information setting part for setting information related to speed of
the workpiece transfer device and the repetition number of laser irradiation.
[2] 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.

[3]  The apparatus as claimed in claim 1, wherein the workpiece transfer device is

movable in X and Z-axis directions.
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15 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. [7] The method as claimed in MCSLLP

claim 6, wherein, in the step of forming the desired patterns on the
workpiece, the laser generator repeateglly irradiates the laser onto the 20
workpiece several times so as to form patterns having a predetermined

depth amdhg pwarkpiaca Minse asclaifeImiiesinibevwedapieae &pthedly
method as claimed in claim 7, wherein a current and agr%%?ency of the

1adiatga Hcdapar iy Bh WO RSP R0 ROtk SRt o PhEA o e
slaimethiheledpth vihereinogilasarinchidesai AGidase the2bdd@fiddae
method as claimed in claim 8d ,wh%qein the current is, sef. to 38A, the
Fequendy RPERAYSIBT0BITE TR HHE JroX LSy e iy QPSS s br
d60de AbQrwiseL. [11] The method as claimed in claim 6, wherein, in

e step of setting the pracessing conditions, the processing conditijons
O S s e R s A SR B St B
sizeuftheushape endsatheaaessidgdeptiviof the pftent:to be formed on the
workpiece, by previausly storing t rocessing information including an, ..
o RS B P SR e o B et et SEiuding
preceisgioguspead IS ddpti?Ofaf thekngerkpiecgtivarsfetydevriesponding to an
database based on the pattern information. [12] T, thod as.claimed in
BRI R T e Bk R R b BB B el
mroaessingaspeedml thenvovkpletedeanbéeradeviochidautomatically set

according.to the intensity qf the laser by pr v'g)urslg/ storing an optimum
setling 1n ornaatlf){hre ated ta m el%s txqt L 5 aser;.
processing 8 speed of the ' workpiece transter device’in a database based

on the saténgitycstthm gaisdornjaGdi helmbtipxpesiclammed lipietzimadsier device
further comprising a step of forming. a. plurality of solder ball recesses
3 ér%geprg %@é?gl pérr]t%ﬁg@? the'a %ig%bgt?ldn pad after fabricating the
absorptiognhayvihg thelgesiredpatietns bpdrraehatiigriladaser onto the
workpisees10134) Amethod ot manyfaciuringan Ahaerpionoad Ussshs
a semiconductor manufacturing process, the method comprisingthe
ttepdofoprimadssipedgessing anibekpiekpiesing a mechanical processing
(ice RelidinaAnaltolle orkpiacs Wish it AISAL B e desied
sorption pad for absor ing a package strip; 15 setting secondary
prteassingleonditiones fo tlth éasro dopieretobeansa ol n istadéatsh tie laser onto the

ﬁ?g : liégcf[é()eég I;é%%iﬁi%glesé{"é’sr kPiRg WRIGHNRR PRSI REBRAIY; RIACRH In the
generator; and

workpiece or so as to form holes in the workpiece.

(8] The method as claimed in claim 7, wherein a current and a frequency of the laser

vary depending on a material of the workpiece.

[9] The method as claimed in claim 8, wherein the laser includes a YAG laser.

[10] The method as claimed in claim 8, 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.

[11] The method as claimed in claim 6, 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 information including an

optimum intensity of the laser, and optimum movement direction and processing speed
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irradiating a laser onto the workpiece according to the secondary
processing 20 conditions, thereby forming desired patterns on the
workpiece, wherein the step of setting the secondary processing
conditions includes the substeps of, setting pattern information including
size, shape and processing depth of a ppackage absorption cavity
corresponding to an individual package on the package strip 25 and a

yagkigiefermeadin daeiparkadetahserpiiea ea\ity paneamifiendébn.
between the vacuum holes, setting intensity. of the laser ag¢cording to the

Mhateridi s IERAE A RAEISSHA Saitihfy BISCELsig SR QtioR e J Ry ocessing
soead Gfsanopspiesairanster saviceoasi dbherepdtitioavivenbaiomasely set

irradiation. 30 . . ) ) . .
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.
[13] The method as claimed in claim 6, 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.
[14] 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, the workpiece which is the material of the absorption pad for
absorbing a package strip;

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,

wherein the step of setting the secondary processing conditions includes the
substeps of,

setting pattern information including size, shape and processing depth of a
package absorption cavity corresponding to an individual package on the package strip
and a vacuum hole formed in the package absorption cavity, and an interval between the
vacuum holes,

setting intensity of the laser according to the material of the workpiece, and

setting processing information including speed of a workpiece transfer device

and the repetition number of laser irradiation.

MCSLLP



