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Descri pti on APPARATUS AND MEJTHOD FOR MANUFACTURI NG
ABSORPTI ON PAD Technical Field [1] The present
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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.

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.

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



into a nold and heat and pressure are applied to the
nol d. Hereinafter, description will be nade in
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above nmethod with reference to FIG 1. [6] FIG 1 is a

view illustrating the absorption pad used for picking
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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.

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.

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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of the absorption pad in view of precision. In
particul ar, when considering the current tendency that
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The workpiece transfer device is movable in X and Z-axis directions.

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.

A pair of workpiece transfer devices are provided.

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
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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.

The step of setting the secondary processing conditions includes the substeps of:
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f oarlbrg%fjpti%pl pad used for a semiconductor manufacturing process according to one

embodiment of the present invention;

FIG. 3 is a side view illustrating an apparatus for manufacturing an absorption pad
shown in FIG. 2;

FIG. 4 is a block view illustrating the structure of a laser generator shown in FIG. 2;

FIG. 5 is a block view illustrating the structure of a controller shown in FIG. 2;

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;

FIG. 7 is a perspective view illustrating an absorption pad manufactured by an

absorption pad manufacturing apparatus shown in FIG. 2;
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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.

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
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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 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.

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
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repetition number of laser irradiation for specifying the processing depth of the pattern,
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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
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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.

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
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is no problem even if the workpiece transfer device 43 cannot move in the Z-axis
direction.

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.

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
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processi ng depth of the pattern is pro %I‘_tl onal to the

r ebr@gq:slsmgﬁ:ondltlon 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



nunber of laser irradiation,qdf the worker wants to
formthe pattern having a pre determ ned depth on the

wWowRNkosmste, the worker cal cul ates and stores tPEI/KR2006/000309

[76]

[77]

[78]

[79]

[80]

[81]

repetition nunber of |aser irradiation corresponding
to the predeterm ned depth of the pattern in such a

mawoEpidcbahd hin mnéemfaicé bf)the MotREEcQintd asiuh d pickkdihatded s

can %3? autorratlc bl i shed when form ng the

pat PEs %’i‘?ptr‘ﬁcees pqs cge F According to the
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( OfrequRhEy Bt & tHé nesk lisln%rfﬁe fipat §e@h§1@%@%eﬁﬁf‘eﬁ§1® HGhé Biser can be
processin ewor

It After_ that,
t r dHepalc &?tht@ ezé; Uerg 1pRLagiq pﬁté f?,lfl@fi 6(?1'316 intensity of the
[ nBlpﬁdiaW@heern%(hﬂecﬂ irsthe dstab@e&btrgspohhﬁgwtHepnz&aﬁnllhihd phtitern of the

ggher Ele%%e]z"[lg.l t%eg)g%ct gstilihgeSt?tQ %l h%dwér Pltehee Ca{n ad‘lust (ﬁlbgt controlhng

aser generator 4
t héhe|cagent and vhenfgedquencipoictietasenbnthdt thatabsption pafwan be prec1se1y
tedskf adiated fromthe | aser generator 45 is
l'ected fromthe reflecting mirror 45c and %w ded
1

ont oIft Hlelitigy Ksirersdition PUIRPHRIGASY Ay i RE BrecilRg thesprocessing
Of ddpie oPthe $as&H! nlﬁe bd of ot weRplebatraidi@ davIck BB eGRI te Ratching

rocessed, acc to.the ocessi mechani sm
or SIS ATS PRARTRE e uEMep Rbse Gy BC RN TSRS ¢ he
hi ghStepi§762 & performedeo sutofadige tief woilkpienod k place td the lasey

beg{%lratt&d In Jt{‘lb 5%23 tl?e%&‘kgfreg% 49 ysri]%ﬁg W{hfe%&l(ﬁa% otfrantsﬁa? device

teri
pr %IF@mef@ﬂqecqa t@s\%piem@msmrdepme gén¢tyrnady s tIBUEtl rpesmon as the

' n@v@fk%ﬁécx 49%hat B&enl @aBletely If)?oc%ﬁ)s%ﬁ% QlchtaBaldeRRBE Bfother workpiece
| at es and the nunber of " l'aser irradiation by using

thé EBNRE WIpesutively @Feasssetnpr ovi ng the surface

U nl f 8tei703 1@156&&@16&\&1{ ik e©dort thel pattaghcirt the morltﬁlede&)y irradiating
a

bl dj
DT RS L b PPkt i okl R BR 3R RSNhe Mo b Wjsgime. he
t heorkpmrvert 1 of prloasseed aacpaldhigatoi the pmessglgtlhbrm@mrr, olidheas. the speed
[ 6(@ th(I %? 1&!&%?1\9@1{61‘9&@8&4% rga’]ﬁ@Pe ﬁtl&{ ﬁ&lo\f I%erlirrlagiation for

processed as conpar ed plece
pr treedxiag theyproeqspige daeth b the, PaFtﬁmaddl t| on since the

S h apas aahtishdatdl e ttheaalgtRhpall & ﬁﬁd@éﬂ}ﬁg&ﬁf oftort dicon, so the

P AR Ghaioh e aﬁygﬁg&gmﬁygw Rt iy o ?ﬁ%gg@ BRER. Thus, the

ﬁ&&Serﬂfa@dlg(atrblanvel& 68} inbiisitg uglepéhedlpieskaed embaokl werkpiece

noS RS AERROART RS R RS IR e

Y- aikpiager ecti on or the Z-axis

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,



direction while the | aser geperator 45 is being fixed,
it is also possible to selectively nove the |aser

w@emesises 45 in the X-axis direction, the Y-arR@CBEKR2006/000309

[82]

[83]

[84]
[85]
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direction or the Z-axis direction so as to process the
wor kpi ece 4 1 while the workpiece transfer device 43
I Soie XY Yfdowetinatd Naltidd & teaBSsr add FRIEFTedH traifeh deviséan be
a||OMAE%>the | aser generator 45 to nove in the X-axis
h, the Y-axis direction or the Z-axis

di rebt ¢qm|tra$tuérb vbﬂkpcml'@amen&]cmcaan epeeiventd peattarstgbhishing the
c a@ro@% {151%0 %[ﬁgt 19 Nf Hhelr re%gé ﬁiﬁﬂ{s&}fakfi alr@a%#r leéIPfO%d in the

cy e reason for
tr Wﬁ@@éﬁcedbv N@@Mespeﬁtl@rh@ewlgnarheémrkblﬁcq %asg% Olaa}edsf%umal
t hﬁaﬂis%ﬁ&%ﬁﬁctﬂ%qhg &itibher tﬁ@?ﬂoﬂfﬂie&nﬂf&ﬂhﬁp HeSstbedsf€onditions

focus o ser ual Iy, the processing
deHErsS hsﬁ’ﬁg llb%rlelétrorPr?%es@E‘F)}V Q{]%IﬁlF?e so there is no

pr Ob11“elm:£1/&ﬂ9 bife eixperimertkiplaeceptesansizahe deneiot ehedBorkpiece

¢ angrgadé }lflt Pre{llhe%cm CEI tog Cslemr Cg d? Whin dtﬁ% Ic:l(l:réeni gf the laser (YAG

i nlas¢ré18>f1>@ddo ¥axTalell lt@& preses thmﬁatlel@é thea\s@ﬁiplgemwham m’ober is
45, JRE $he \90111(?{%0;'@%1654 Q' ﬁ%%n@ﬂre sﬂ?@omx iece when silicon is
di rection of the above nts can vari ously

notfiefiag éhe Yolpiese élﬁ@\/mab]é 7 ta@d&?%frlh@ets@tq ¢fehe) W@gﬁmce when sponge

enpadéd®the “Idﬂ@lé@SEdSr teferdrice adjmaﬂ@&“frép}%ehﬁe'ré@%e ra mark "A"

generat or ,45.1.n W Y- aX|s irecti ,

pr EAETEI N TiEqUY 5%@5 i TG B‘ieﬁf‘dl%t Hr’é’o{i a%‘léira Batke Rt gpresents
45" anggaml' kpi ece transfer deV|ce 43 in the Y-axis

di recti on whenprocessing the workpiece 4 1 (see, FIG

11). [71] Hereinafter, the procedure for manufacturing

t he tion pad by using the absorption pad
manuf act uri ng apparatus having the above structure
according to the present invention will be described.

[ 72 Mat rlal ;'vurr§ﬁt §e_qu§'zcy | [QW n@![s;ing IJepJLhL SL{]J at I ng t Qge pr Ocedur e

for| manuf ¢t bring Lhg ) apsor pLd, on.pad used. Lot Lig,
seni conduct of nany acturlng pracess by using t
absprptton—padnafu—factur-hg—apparatus ace Iulél 0
t he| presert | n¥ent i on. [ 73}-AS-tsHewn—in FIG 6,2 th
net hod flor mhnuf a¢t uringst heoahser pti9n pad acédrdj ng
to the pgresent inyentionsma|aky #ncl ddes| t’he stleps| of
setfting |processi ng gomnditi ons.flon the}morkplece)4 il
(S701), [aligphing the workpiecg|4,1 made oforubker,
sillcon |or sponge|rel ative 1o the ager g%yeraqgr A5
(S702), land sel ecti-velry—f+rratiating—thetaser Xﬂlu t he
wor kpi ece 4 1 accordi ng—to 1he [pfocess—condti

1O

[«

i —

t hef eby [forning a|desilred pattern bn $he W knﬂ% 4 1
( 8703) . 9 0.14 61 O O
300 3 0.02 13 @ © @
6 0.04 25 @ © @
9 0.06 40 @ @ @
450 3 0.01 10 @ @ @
6 0.02 19 @ @ O
9 0.03 28 @ @ O

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



[74] Step (S701) includes thg substeps of setting
pattern information, setting the intensity of the

wo a®e08@ntl setting processing i nformati on. [ 75PCPER2@6/000309
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information is set during the substep of setting the
pattern information, in which the pattern information
I nfrequ@dasy bhe $dséCare $RaP e 38¥dafd mﬂzn@sﬂﬁﬁtf&ly offf thelgocessing

tt t
oAb B ST ey PRI FSpiieReBARH e guorg stte, ana
vathewmnrkdiiktyfob themauikpgee e geackby enplosed. jt hdditicavf thy processing
ng Cp%ﬁaf R t%to?te%:efeas ﬁb@l&ﬁsé@ G éc?lt&g%lral%?gﬁ%cfeo{he bé)ttom state, and

)

-

IN—C-—D

o~hc
o

r e@éé’%ork htb’@é dho/vergpiece atel gfﬁﬂl}’dHB@Neéackag e), the
secti —=t he di stance between package absorption
the di stance bet vw@ﬁd he..package, absorption gr ourJS-
p the package StTip using a vacﬁﬁﬁ%m%

package Hp—Ss—Sawet—n—the—s

nd-shape nf‘?h absorption
package |strip or indivyidual | packag
pi cker according to the size off the p age. |st, t he
havi ng a large size, it _is het | neces<ary tXo |précisely
the| remai ning parts of the Wworkpjece@areg formee

center of each package absorption section defined in
sections, the nunber of package absorption groups
The| size and| shape the apsorptilon, pa Far

't thhe

t i L ~vnd gpear e Lstate

di f|f eren romt’he ¥

d r owhmwﬁ%wnﬁth@
absjor ptijon pad used,f or the| sawi ng machijne may e
opt|i mum pr ocessi ng—eofndition for each—package
progcess the absorption pad, | s6 the | aser| ixs |i riCadijat ed
t hrjough |t he gri ndiln rnotarn rocess.| I contrast,

g g) t9 &S Ny Qi
I

recel vi
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abs ol phle @rshpwsl thesitnte biethp sckiggeced bgbreptacandingyd theggoceasing speed
OUL S prSUELAE Guftbel DRUPHERLEER ANARGUBASS ofTHE [:8G8rOfxed to

into IC er Is Inserted
ar%8 R E‘%@@@Zwsn@qﬂﬁ@m ﬁ@cqr%z@é fo Tabig 2. the stafepiethe mogkpiece is
of géﬂ&&lﬂyﬁﬁ?[‘odeﬂ naeiedireckstih Bibdeb@ndr@d%@sf Wﬁérpﬂhle lcatrext a8 ehe

aup et al B BeFEEC bred A G FOROREL fnl PR Tomuever the
| ab@ram utetdiitie workpiect rerongh endighitly odughhe gbasdr can be
set by manually inputting the current, the

Table 3
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frequency etc.

of the laser ysing the input section,

or the intensity of the |aser can be automatically set
wha®edssns t he pattern information if data rel aPEKR006/000309
the intensity of the |aser have been stored in the

dat abase corresponding to the materi al

and pattern of

t he-werkpiege—Fhus—t-he prrocesstng——state—of—the

wor ki e cered rebey agiusted by ot o --ng-Stte current
and t he| feequency| @fs [t he~l aser | =0 #hat | t-he | absorpti on
pad can| be precisely |procegsed| [71%}aln addition, |the
repetlt|on nugber of |l aser jinyadiatien fox spec fying
the processiing depth |of thegggthgrn,xthe speedcof |t he
worl kpi ece transfer device 43, and rthe hat¢hing degree
are set|during the—stbstep{6f: ?ti”?hEIch>bI8y
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wor kpi ece accordi ng,tio t,he [pr,pocessi ng congdi ti oas. |At
this time, the morkplece 411 1B priocessedyaccording to
t he processiing i nf or metTom,— such 4s E@e speed 9; tihe
wotkpi-ece—transf er—devi-ce—43-hhdtthe—repetitiof ubnber

of | [ t
Sept 1781 LRESSURE! 5 PERLII MR QAR Bl o

ab%l@rﬁff’?f‘éﬁmé AYmpber Wh%i*et 6f3u1ff%m@a¢ thegfespgreygpt B Jasegye fixed to
s038 Aen@BSEORLzZ, &R Mdellyﬂbic&ﬁdlﬂg% Tybl@ 81 e dtakd oftthe Workplece is
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ot G PR g 1 ovgT e Sirsfogvasey Bt bE Gpy e Snd the

i rfraglieatedf nfaet ztre fined kp3 &t end 8WOELZ, tekpresvelfcdowever, the
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t hé” wor K pI ece. condi tions are

est abBp |C@Ihb@um&§@0 @Olalﬂ Fes Ago Bhi ivesskiblecteanampfagture ge
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(gg %ﬁ g ﬁ non- p rOCGSSIB d? &L ubber d

pa%P € asl%w theriaseppisdess te 8 Pempie: cyls- When the current an

pr meemlumyajf €& 1aser bRefiRadnped RESSA Bl J00aHa ! ﬁspectlvely, the state of

R e s SEATRY et S PP RO BT s don

ar engovgbif € pptdssihg speedad equal tosgr ev(t@de BYOmm/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.

Table 4
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[88] [89] Table 2 [90] [91] {fable 2 shows the state of
t he wor kpi ece (rubber) according to the processing

W@ pmeds@ntl processi ng nunber when the current BETHKRR@6/000309
frequency of the |aser are fixed to 38A and 20000Hz,

respectively. According to Table 2, the state of the
workpi ece is generally |nmproved as-the processin
speed:kNereases-when: | hesscurrent:-gnd t he f+equency of
the | aser ;arle fid xedyd 0 38A and | 20000z, @cetswpeoektbwel y.
However the bottomstate of the warkpiece.i|s rough or
sli % y rough infgeneral. [q98g 193] Jabl g 3 [ 94][|95]
Tahl lhc 3 shows ‘the| st ate—of wor[kpiece (rubber)
accord| ng to the processing ]*s%':e”d and—priocessit
nunber when the currept and-the Zifgreqlﬁancyxnf t Haser
are fixed to 38A and 30000Hz:t espectd val ¥ Acébr di ng
to|Tabl e 3, the state| of:the.aorkpi ece ijssgenefallly
i nproved as the processing |speged.ijncreases whe t h
current land the frequency of fhe Tlasey are fli xed t
38A and [30000Hz, espectively. rIUWEVﬂ‘, tie fbotio
state off the workpi ece—i-5—+olgh-Fn-geheral—F96]1—As
can be understood|from Tablless] g 39it s pndi bl e
t o [manufact ure t he sabsor ptijonopad hayd n
qual ity |by increasi ng|the processingGpee
curlrent |and the frequency of the lases ar
predetenm ned | evel's When Thefcurremnt an
frequengy of| the |ad¥er—ate—fixediy set tug’s‘
10Q00Hz,| respecti vel y—the-state of -the wot
ge erallly inproved. The statexofzthe Sworkpl
rkably |nproved if the processing speed is equal
[104] to ol aldg esbays BsoHe Slelbe WorRkRiersi (bilisen) aceording o theqpiagRsying speed

of ad 8 ob@mg nhﬁlbhmhtﬁﬁﬁl@@uﬂréht%nﬂﬂ{&?e End06QRe faer are fixed to

o B oRoEE LR a5 B S o

Ac g@fechlllyghgoro“m an t}ter;&owsmkg ped incseayadwhaf the ebivent,and the

I ffgg eI %{)Ft%etla%,g%? lfl]%g(gm%Ae é@%dqbb IéI[%? ecm%lﬂ.elilg\?ever, although

C uthp enter dprfeta@qlge fied, the fwarkabillit £ the \@01381&0%1&1@ geo@alymproved,
r egReplbM&tate of @€ vorkpiece is rough in general if the processing speed is lower

than 450mm/sec.
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[98] Table 4 [99][100] Tabl egq# shows the state of the
wor kpi ece (silicon) according to the processing speed

wW@r@of8BtEssi ng nunber when the current and t hBCT/KR2006/000309
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frequency of the laser are fixed to 38A and 10000Hz,
respectively. According to Table 4, the state of the
workpi-ece-i-s—general-by—+npreved as—t-heprocessing
spged=nereases-when [ rescurrrenti~gnd-t he f¥equency of
the | aser ware f4 xedvd 0 38A and| 0000k, |respestively.
If |the processing|speed is lequal t|ampak-gxeeeds

| Oy sec,,, the, external appearance, the |battomsstate,

and the |workjability of the V\Zozgkmoece ar 6 g(erer@ Y

i mproved. | n| addi ti on|—ifthe processingspeed 4
equal tg or exceeds—3060ntH st Hhd—edterndl

appear ance, the botit'om stat el and it hé® warlkahi| e, y—iof
the workpiece are|greatly inproved. [101] 4 10210 Tabl e
5 [|103][|104] | Tabl e 5 shows t he|st.at e of [t ke |woKkpilece
(sijlicon) according to the processli ng speed |and
pracessiing nunber wherthe curment and the flregiency
of [the llaser| are fi xed—t6—38A and 20000Hz;
respectijvel y. Accordi-hg—toTable’5; fhe-lsfatle 6t —the
wor|kpi ege is| generabl y_inproved as| t e grécessing

speed increases when thes cureent:and 4 he #requeéncy of
thg | aser are fixed to 38A angd|20000Hz, |respectd vely.
However, al though the|external lappearance sand the

worikabi llity of the workprece are gen% atiy i nprd)ved,
the bottom state of the—tworkpiectfis—to 9!“% iA—genelr al
i f the processinglspeed is tmm: p28t hapAEngﬁﬁUvﬁ 105]

106}, Tabl 1
[ 2000y Te0 Sof PR CALATRL ola8h il RE Bk OB BLRLE esine spco
s paebpracedsipg muwsn wgemuhﬂbmrrenmm thelfeequanayeoftthaladertdnefixed to

fregy ang XO(?UFOH hfes%@:gﬁél aA@cJ H}ég% Zgblg’ %Ath@ @Qt@&qgg u%rkpiece is

respective Acc he state o
mgwraéldempsovgér&é £hel Hrqumg oResd ingseasheWhebbe SETTeRY and the

Spg ehWB%@ %ef«’ﬁl@%x&@ﬁ) T LERNBOCUOELZL RE d‘cﬁ%lye[%\)ée\%fr the
t he aser are f| to 38A a%cﬂ 30000'_'2]15%’{0?8 ect

VBRI APPRIRSE: e hafOm e ARt IEE Warkid ol ivg

t h@egnweldabgénetrg/l of the workpiece are degraded in

geneha I(:am 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



[ 109] As can be understood fyjom Tables 4 to 6, it is
possi bl e to manufacture the absorption pad having the
whe@h/ogpsed ity by increasing the processing speRCI/KR2006600309
current and the frequency of the |aser are fixed to
predeterm ned | evels. Wien the current and the
[112]frequency of the laser are fixedly set to 38A and
1000OFE respectively, the state of the workpiece is
general [y, l.moroved, e stAte. ph.qhe workpiece s
rema P o1¥ nproved 1f the processing speedfis equa
tolor ekc&eds “Boontisec: ™ n Addit o%imff&?ﬂ%w?réhﬁency
of the Acar 1o | ct egcgpl tr\ 20000 caranged shats o
t

AOTH LI A | T \V RN A VAV AV AV arty [ YS

process| ng speed | ¢ | ower tlhan| 4560md-seq, “t he Bbttiom
state of the workpiece is rloughuisn géheral |If & he
frequency of the | aser is ijngreased to 30000HzO t he
external appearance, the battomstate andghe ©

Ao CuU

wor kabi | ity |of the morkplec%ag'ﬁsgen@jall degﬁﬁded.
Accor di ngly, when| t hemworkpiece 1§ nade U@ gitiTon, it
is|preferred to nanhufacture Oﬁh,lﬂrrkﬁfece with—t-h

process| ng speed of300 % 0 |450mw sec Gahill & et {9 ng t he
current | and |frequency ofs t he.l aser| t & 3§ACand TD0Q0Hz,
respectively. [HQ [111], Tahl.e| 7[ 112]p [ 118] Tald e |7
shows the state of fhe Wprkgu§:e%(sp@pge)@ﬁccotﬁlng to
the processing speed [and prjoCessi g 'et) ep the
cufrent | and |t he frequeney—gf>the™l '.E%f.x t—to

ng Tabl e 7,

A
38A and| 10000Hz, respectiveldy? | Aegos
i f|the processing speed is |equaltio
| 0D sec when the current |and)| t:he fceqyeficy ofd t he
| aser are fixed tp 38A and [1000QH74, wespeesiveky, the
externmal appearance, the bottom state, and the
[113] vvor Ktk Wtsnowi tlfer%ﬁaté/\@ﬂtﬂﬁ@kﬁﬁ Bhideqs e aicbﬁamgmrt@é/p@cessmg

1141 [ 112 Jgﬁ%gﬁi% % 8 g}lg s &liffaﬁlﬁ?é‘% & gﬁ@%fg? ﬁ@gﬁaﬁg{ are fixed

specil Aandl h](h‘)OHS,StieSI:@anﬁaeﬁkcoM(hmg toEabdau? riétie paoctsdihespeed is

fr cY '

PR LARTObARRL 31 DR P AU AUV e e
spbradl tos38&qunall 100801z, respeeteidy. 300ewi¢rsalappbasandehide bottom state, and

C Ufhe SRk &3k Rﬁ%xi@&ﬁﬂﬁﬁ&%m%%n&ﬁﬁ hapekedre fixed to
38A and 2005 respective %e ext ernal appearance
[114] of t he wor kpi ece is renarkably i mproved and the bottom

[115] st at eTade t he workability of the workpiece are
[116]




general ly inproved. [118] [14P][121] Table 9 shows the

state of the workpi ece (sponge) according to the
Wpeweessifhg speed and processi ng nunber when tPEI/KR2006/000309

current and the frequency of the |aser are fixed to

38A and 30000Hz, respectively. According to Table 7,

| A Aad
t he—stat.e of t he—workpiece—s—generall-y-degraded—wnhen

t he »curr ent andetyhe=f r eguency=of~the | aserare fi Xed
to |38A and: 300@0Hz vy espect | Mel v |HoweV @ koptot| R@aviticy

extler nal| appearan¢e of the wor kpi €Gg..is |I-eRar kabl y
i mgroved, .and thelbgttomstatelapd the wokkability of

§ . S !
t he Wor kpi ece are|general Iy T proved when,the
prdcessiing speed |s equal —to ot exceeds 450mmt SeC
[122] A4 can be upderstobd frBmiTablés—7 £el19 Stis
possi bl é to manuf actute the @bsorptidn pad havihg |t he
hi gh quality| by increasing the| ptocessi ngxspee if| the
curirent |and the frequency of, the;llaser are fixed tjo
predeterm ned | evel s TWen [the[curren{ and theg
frequengy of| the | aserare frxedly—s o 38A and
10000Hz,| respectivel y—the—state-of—the mnr'pigfc is
general lly i nproved.—The state o the Sworkpi eced s

renarkably ijprovedwi f_the processin§ speed |i s Ceqyal
to jor exceeds | OCOnmmsec.sIn additijon©if| the ffeqyency
of [the llaser|is increased to, 20000Hz Gand the ©
pragcessiing speed is equal tio or éome&DtraQ)QSOgﬁ1sec,
I
f

t he ext ernal | appeardnee—and-thebott ot 1
workpi ece i s| rough i ntgeheral? - thefregquency—-o
| aser is increased tol30000Hzsand |t h& prlo cqiﬁb

AY”

t he
peed

is lower than 450mi sec, the external appearance, the

[117] pot t bable BahewaHE staieolibe RaBinieqey SRIZE haccarshingiodbepigeessing
g eg@é@ bhy prbegisadefimbee GaEHl e @urentMhERhd REqUREKH @6 RasbiSare fixed
made

of s it is.preferred to nufacture the .
m%%?&@) Wﬁﬂméspﬁ%geé%&%&“g%@d ¢ %’dg%ht"d)mce“mg speed is
156qmal saw entdede 38@h/seg wihee tleururent amintle frequpmen of theflaser are
th t e [ S
pr s REA R H00RIE ottt ORGPt ot e Wkpiece s
pr soeskibhginemavkid dndribe bpttdm praterpad Argywodkabilieof the workpiece are
Pr gGRediyNehpeRRdi tions shown in Table 1 to 9. As shown
inthe ¥ bles, the optinmum processing speed may vary
Ulg]depending on the current and the frequency of the
[119] | aserTableus, if the optimum processing speed of the
Uzo]morkpiece transfer device is previously stored in the

dat abase based on the output paraneters of the |aser,
the processing speed of the workpi ece transfer device
can be automatically established according to the

out put paraneters of the | aser.



[ 124] Meanwhile, the currentyq the frequency and the
processi ng speed of the |aser nmay vary dependi ng on

w0 b@og98es of the workpi ece and the | aser. ThaPCT/KR2006/000309

[121

[a—

[122]

[123]

appar atuses for manufacturing absorption pad using the
| aser may be included within the scope of the present

i nvention—ln-addition—although-theexpertwent—eof, the
pr g¢sent: | erbodi-nent sskasr-been cper fiorpred under t he

condi tigns, of &:he| cus r edter Of =38Acgneethe efgguemey of

10000 to 30000Hz, |t he| exper|i ment dap.be pecfornmed wth
varli ous |conbi nati ong pf the current, «the &requency and
t he processijng speed. For—exanpl g, e exper mgnt |can
be |per f or med| under the—conditions [of"the L.unem
hi gher than lor | ower—thah—38A2£He fFequeficy—higher
t han 30000Hz| or | ower _t han 10000Hz, &nd !t ke nrémags| ng
speed equal to or|highersthan: 450mmi gec. E<125] LG 7
i s |a perispective viewil]Justrating thke absorptiron |pad
manuf actured by the_absoy ptji on pa manuflagt uri pg

150 0-35

appar at ys acicor di ng t o ome enbpdi Trent, of [Xh, present
i nvention, and FIG 8H-sia seétibriatview of—tHe
absor ptijon pad taken along liae A A ShownZin ch 7.
[126] As shown in|FhkGS_¥7 ands 13theQa\b<o(\pfin@ pad
includes a plurality of package -absofptijon cavities 11
inithe formjof a patr|x,, vacuum hol es) 13 fonned at! the

center portions of the package|absorpfi onccavi ij es 11,

450

and recesses| 15 forie r1-pherat-portions e{ tthe
package jabsor pti on ca%%t?es B h-erderoteceive
bl ddes when dicing the packiage!strii p9 ntloS ndi ¢ di aI
pack

ackigee gbls %{Heaﬁat%gﬁtﬂ? Sacblol G B LAT IEhCE 8Pyt B
ar gpebd ambprobgssingimgbehwhémthercuremeynddanfrbpiepeect thelager are fixed

f
(oA, B SRR S LIAIER IR (L&D gg@gtﬁae%fmk%?kpw% i
abgfmemlhyai@gl@g@ql paen the gy etl‘r?éldrﬂé‘t@g%lemsy ebihe faser are fixed to 38A

n aﬁﬂ@gﬂ@ﬂOF§ Ofe§ﬂ'é@ilvélfﬂ HANBRr,he ENENBDSPERLAQLIGRY Wbk {Je%e is
can pe ar

area_ of sor| t| o cav
11t BVCdl’ ﬁ‘éd é‘ﬁi’&ﬁﬁ@l SGHe ?:%‘C‘?‘F Y Oilia
pi géhetlaﬂ)lytlh@r(ﬁbﬂ @V}ﬁhltlwlprp&d;silﬁg spdrigeduag to/@mxuasads HBOmm/sec.
may R(s)tcargJ e ﬁr‘fc[é sﬁ(\)/oecfj from 'J{a,IBFes Vﬁ {P 1ShO|se %le:lto manu?act the
package ansor pti on cavities 11, afd’ The recesses 15
ar absbption qj)a@iaa‘fmgﬁg: hagh giedityrby mcre[aglzg]thd progespiag apeedtifthe current
SeqieRe ?reﬁﬁenc mHQQagep §re\f%H Q@Eféﬁkt@ﬁnﬂé@l letvgﬁ Rk %ecurrent and

absor ptio ities recesses 15 is not

fi gbééreqpﬁ;r@yé‘f s lﬁser g*et fé)fedbbqeﬁfq]g% sl b(%{wgl@erespectwely, the state of

the workpiece is generally improved. The state of the workpiece is remarkably

1€Ce are

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



absorption cavities by procegsing a predeterm ned area
of the workpiece 41, the vacuum holes are forned at

w0 b@oO808tEr porti ons of the package absor pti onPCHKRR2106600309

[124]

[125]

[126]

[127]

whil e increasing the intensity of the | aser or
approachi ng the workpi ece transfer deviced43 to the

| ag@pe gemhe Ipﬁto@ﬁsn*ﬂg&;orﬂ[tﬂ)nﬁ kigswit MET 4b8e B &R Asldho@men the Tables, the
tion,.,cavitie

d
f bR Rt eRd S99 EnaRDERRhk AR E R M iggpency of the
i | lasegt Tk_mm, dghaoptappampatagssifospepd niifhactarkpipge taamster device is
ab@%@i%&lg RiRadinUse Qatﬁl?afse ﬂaé@ %Qﬂ@%ﬁt%ar ﬁrfs 0% H{érlhéég the

cess accordi ng to ant her enbod
i nRieaesSeg speerbd]theryarkpiqeg drapyfer dayiretcas be p@ﬁoman@ﬂlyafstabhshed

t h&:c@%lﬁ@g Rﬁth@ﬁut@aﬂpdﬂﬁﬁé’tfe@%lﬂ{d lagrappar at us accordi ng
to ant he mhodi ment of .t he rese i nvention

basi MIgRRYNES. 9 CHTERD HEREICREY 1Kkl aB%Fﬁﬁmgowegﬁ the laser may
mavaif alepanidinggonaghp a;rpat usthe vaskpieee drklGhe RsereXba (i, app:ahtuses for

t hglag qﬁgﬂlﬁ}l gsgl 1on aH#lf ﬁ%tt}!ije lagleg II%S’%%G%&H?&(? \§{tih %ehns%ope of the

to an resen I nventl on
i nplesahé s1vanigers tin a@chnmalaltu@xghdbe expgrinieat ef téamprﬂssnt@tnuoldgnent has

ab@&ﬁ@afeﬂnmdmwc%ﬁ&%hw (AP Pt P 388 GAE Hecbhey of 10000
anot h di ment h resent |nvent|on are
i 08PNz, the geerimens s Reﬁfomlesl weth VaH@usgosdyipatioghof the
pa@hrf@n uﬁ@ﬁ& agalﬁpma @&Ic@@u@;c@t@écd g eizﬁn;ﬂ@&ﬁ@ Fxperlment can be
resent. i nventio i nc

o Rired W&'&ﬁﬁ STETS LE OB AR b P Gt a8 £ ghe

rTDfIBdlLEdcy highasthan ge0OHatoo lowarthar FQODHE) ang thdrprocessag speed
aijto &W‘fﬁﬁh%@@m@ &s to forma desired pattern

2 control | er for controlling the
| as eFICge7nlé r@erpectiadiaw dlstratngnbe absogetidngudfragnufactured by the

r em& n‘ii)'d§ nag8Rehahe dpyheis Q&%ﬁﬁﬁg tGhel M IMRNERIGB @R present
In addition, a vision jnspectiqgn device is jnstall

ed
abBVEN e b inSrie aﬁ%‘ttﬁ’nélf“?‘ﬁé’ fisrabprreten prkgrelong line A-A
destionw iaFI@s7t o properly align the workpiece. [131]

| ncer REa" ToICE propd B g PP iR R a0 4ty g e
ongbserpitiodicaeifies bf int the fgymesfenmatiiny esvtinorholdshid formed at the center
COPYFiBhL S hd PRl SMMBI RACALAED 1 LRa ARLACH s RIRRALIBpheral

e prese vention includes a Process
sePeifigs efrihe Pakagalspmiies spYigepl bigraider 8 reseastladgs when dicing

?ﬁth@ pdéiRge k@iptiie 1ﬁad@%‘cm§§pa&gagt‘e@ lﬁ@lﬂng Itma@e%,t Blhd $RaEmMoles 13, the
e procegssi ng conai
prB%nggf‘yebéBth BEFYIHE 1%@“‘? §’§éPCG i |5|a{ﬁ @B%PB‘P%&“%%S“ they

t heanrequedsiln primed haoomparpd odthavhen 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.

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



[ 132] The dust renoval devicg includes an air bl ower
73 for spraying high-pressure air toward the

wWowrksmsee, a suction hood 74 installed in oppPGI/KR2NWG6/000309

[128]

[129]

[130]

[131]

[132]

[133]

[134]

to the air blower 73 so as to receive dust renoved
fromthe workpi ece by neans of the air sprayed from

t hé3 & the Msev@iherdor 48Nghdathel te re@kieg db ke HBmMEO®round the package
coH;ecaln% dyst di scharged fromthe suction hood 74.

| n*RAR P SAY"Sh air punp 77 and a hood 78 are
COD@@déédrtheﬂhveﬂﬁeh collector 76 and a suctlon hose

stall ed between.the suction hoo
st PIGIT S AP og i e T e el i SPPaR R Tgy R fethiing an
i | dhsetptiahipad utdiefopa saedunduct@manafuchatigirodegs ddverding to anther
ab absor pti on pad
rm%ﬁ?&h}f’g?t Oﬁ%” %Se%cf ‘{l}’gn‘g‘ﬂbm in FIG 9. [134] As
showhh¢ ﬁr@lt@s an® thempcmélgs phiiecbseiptioopas mendhctarng spparatus
i n&&eﬁhﬁ@’ toQn el €mbadislcnt ok @F&Qﬂtﬁﬁ\%’ﬁh&ﬂ &rel BASRAIly similar to those

generator the speed of the workpiece transfer device
700%A8 a?mtm@éumwﬁa%m@ppa@msagwn i FieHiZag 1SRt thaythe

S e&bsath q)w glahﬁfa@@ﬁriﬁlg Ppdridu® amtdlﬁ to &ifkdt efhollfh@ent of the present
mat erl.a

anigen g Bt S bR " %@vaé‘ﬁﬁé(bce&‘ﬂgt L AE RS pLRE absorption

( SgBlimaniFham;ing dppavaduskgecede gt toansther emﬂmdlmentm ftheopresent
“hEQEnhﬁﬂn¥%@K@LﬁQ§ums mounted, is noved in the X-axis

di rect time, the vision inspection device
179 i Aspleysin HE. &1 thgmhemptien pademefuladieringanppiasisaceerding to

t h@rﬁhér%ﬁ@ﬁﬁﬁeﬁit %P ﬁlet ré’s@ﬁﬂ( %Z%fi!ﬁWrﬁﬁan/Qndﬁdd@ ‘&Ssb(gﬂkﬁiagéjtransfer
I ece

bel ow t e wor

tr %Vé?eefb %W?J&E t%WP%(P}:?G i m%%i%d Bﬁﬁsswg?%a%@é Hragiatipe the laser

72t0\xtal’t!3th|eﬁﬁ(&kplhﬁzasﬂ) aé2o Mrfrﬁzdd@ﬁreﬁ phﬂ&&n oasiey WOIrItbfecé hecontroller for
0,as to f S|re

IRI'Oﬁ %%%,r) geni&a? I and idad dus remqodg{ &)eéllceef{)r Iiemd‘)vlmrgodust generated

wor Kpiect enera
t hwhvmpﬂoptseug thfswpmpmdd@@ddlmnoa vikengurpedtom deved i thstalled

CHTEETR b PR AR AN BB o A e o
ho‘é’@r ceThe dust is filtered while air contai ning the

dust Thé1R&SehB@tdr MU adaski bécﬁﬁ l(éfiﬁlta BfeWedd TNSialihed the
in the dust coll ector ean .air is

6 .S
P D smPoR ohhe R R oY Sk e ongptler (ot
t hshoe\mt) acdonding Iy andgler tehbobimeht 38the BBt inYehBibh irfellddes & brocess

oahfdﬁ)[? rnﬁs?ﬁ%lt Iu%% awgg\égrr% C:S%I?Té B%gira&g S%QF%ngcggc%gﬁng R'the processing
S emr@dma @ﬁt@bhsﬂm@ by getprp¢asginp rorshgen settony it gherapygrpperly

a n&th%uﬁ{gt}ﬁg VB s cQfardr Q@C&&lﬁ% ?(mhe ' pW(%E’stlhé)Hlecl{a%%ﬁl prbBfim.

structure an eration of e a sorj%tlon
manufl B fit fffwgo‘e@g paries insludecat air Hgwep %fcmspraamgﬂggh pressure air

entRdidrgetw@kpibdts aRi@RAMHool MiemidIRa idbppdyaiinGdliheyair blower 73 so
SIS tlo recetlve 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.

FIG. 10 is a flowchart illustrating the procedure for manufacturing the absorption
pad by using the absorption pad manufacturing apparatus shown in FIG. 9.

As shown in FIG. 10, processing conditions, such as the intensity of the laser



those of the absorption pad ggnufacturing apparatus
shown in FIG 9, except that the absorption pad

WOorawe0sistur i ng apparatus according to still ane@EKR2006/000309
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[138]

[139]

enbodi nent of the present invention includes a pair of
wor kpi ece transfer devices 70 so as to inprove the
pr eedisddfgorafihd i@ peyerafor tthespsod bDiheGﬁ)rk}bcheat@dﬂsfdr davice 70 and

o FPRPE AR RR BT HERE . DR sPREUBIS ROGR% . s
f uast the maitarll atids vamk@ege, pudfpr Be $ize aﬂ;d dieISbapetrétthemttetlhE) be

o LA R0 Ak R A Py, M e
i | Wagiese |1Snl§0'ﬂlﬁéd m'r poerbinghe Sravimdigcion it thip Hme the vision

abﬁl@?&hbﬁ) Qead7el ﬁﬁﬁed‘t@ﬂhe "aﬁ@nrﬁ&iﬂsﬁh%ﬁé %rkplece and then the
manu

acturin .accordi ti
erﬁ.‘fBHiPF’Fé"ﬁtHaﬁg ‘{) ‘ﬁf‘é’ Sriesenesitt Bﬁ’l" Oé%ﬁle[lﬁsﬁ%? ﬂh@dﬁépﬁg%en the
t owbligidee @aester dsvixediOne positidrivd bpiivw &ferlasleshéa(dﬂie thedsser head 72
t hgra%lloa Q"R gfrt} &?0 thgﬁvor I?IQCQ’C s%fas %’ %ormatherr%g dl%ﬁ p%ﬁern OféB‘T

processi ng evi ce aser processi ng )
Aswetkpiage |($1803I) G\t thig timdy élumeh@dteﬂcfromrﬁnuv@kpmq ngntrdgluced into

?Eﬁl@ Q&tidﬁrhoga@4%§/(‘rﬁéa@k BPail Spr%/éd frorﬁ%éﬂ'ﬁf bBW%P ‘7‘3 gﬁ(ﬁs c%flected in

resent invention incl rimri |

pr @ééléléti Gefestpe’ ibFyghdbesysiioy §P~°r?g75t ﬁée ﬁ’é»“éhsaﬁ g While %
p r &S‘rﬁaﬁﬁﬂn@ ghl@isk IéQ)aséihlg?ﬂlr(gﬁgthEh e At SAOW:) ) 1n§tﬁﬂ&b1|tnl tﬁdﬂdﬁb@ collector
rocessi ng, conditjons e state
b RE BT RebRaBheT e HergP s Boy e din b kg e everior
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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.

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 the
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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.

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.

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
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condition setting unit for establishing processing

conditions for the workpi ece and a processing program
used for controlling the | aser generator according to
the processing conditions established by the
processing condition setting unit. [3] The apparatus
as claimed in claim2, wherein the processing
condition setting unit includes a pattern setting part

for setting pattern informati on of the workpi ece, a

| aser output setting part for setting informtion

related to an intensity of a laser irradiated froma

| aser oscillator of the |aser generator, and a

processing informati on setting part for setting

information related to a speed of the workpiece
transfer device and a repetition nunber of |aser
irradiation. [4] The apparatus as clained in claiml,
further conprising a dust renoval device
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for renmoving dust generated while the workpiece is
bei ng processed, wherein the dust renoval device
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subst epsit ﬁaﬂud5£t ti ng pat tern infor mat ion including a

' d it t d th
oot ks SRS ST g o Seak Pl darGueR 5T FkbRCr
of t hea laagantprndtisgpiit fig spiting esermgianntlaraded aomtensity of a laser
7L ST M3 LAIBEL e 2 RLAGPRING. SPeod

|l ece trans ev ce an repet’ition nunber
of | as@aprqcesfsmgu lafqn@ﬁtwt{ SeOnget fvp sdidee @éormaapﬁ&iatie% to a speed of

cl ai m ge wWiiRpidetrankfer | Haﬁcéﬁfdoa Rbeti @ Mudgbel BE1298SHE&Stion.
patterns on the workpi ener at o

r epeat & @PHW%%S&&%@ dH Hbdfﬂg‘s fug Rt oRa (ig A eiegoval device
sever afor i¢mfi®Eng duﬁgeﬂie@até@ wini1p et eokpicb@isl beghgeprocessed, wherein the

ﬁ{ﬂeggt (?u%[[n eﬁlgod \Aggfgvbce 18(r:]ludeseanV\zﬁrr ‘tl)(lg{x/grc fs@lled gdj gcsenE R tflg [a92r
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.
The apparatus as claimed in claim 1, wherein the workpiece transfer device is
movable in X and Z-axis directions.
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.
The apparatus as claimed in claim 1, wherein a pair of workpiece transfer
devices are provided.
A method for manufacturing an absorption pad used for a semiconductor manu-

facturing process, the method comprising the steps of:
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claimed in claim1l, wherein the laser includes a YAG
| aser. [13] The nethod as clainmed in claim11l, wherein
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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.

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.

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.

A method for manufacturing an absorption pad used for a semiconductor manu-
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the secondary processing conditions, thereby formng
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claimed in claim17, wherein the step of setting the

secondary processing conditions includes the substeps
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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.

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.



