1 A SAW NG APPARATUS AND A CONTROL METHOD FOR MANUFACTURI NG PROCESSES OF
SEM CONDUCTOR PACKAGE Technical Field 5 The present invention relates to a
sawi ng apparatus and a control method thereof for nmanufacturing

sem conduct or packages. More particularly, the present invention relates
to a saw ng apparatus and a control nethod thereof capable of inproving
productivity of sem conductor packages by inproving the structure of a
chuck table and the sawing process. 10 Background Art In general, a _
sem conduct or package i s obtained through various fabrication processes of
form ng a sem conductor chip having highly integrated circuits, such as
transistors and capacitors, on a silicon sem conductor substrate, attaching

the 15 silicon ACAWINGIAPPARATES AND ATENIRE, MO FGRPT i Nted circuit
board, electrically connecting the sem conductor chip to tﬁé | ead frame or

t he printed gGircul | | and nol di ng EMC (epoxy nol di ng conpound)
ont opt he sempmgf’ﬁé@ﬁ%$ QE@W@%}@BH RPAKAGEan be
protected fromexternal environnent. Such a sem conductor package is
general |y packaged into the lead frame in a 20 matrix pattern, so that a
sawi ng process is perfornmed in order to divide the sem conductor package
provided in the lead franme or the printed circuit board into individual

packages. Af tRichhib8 F5ai ng process has been conpl eted, the individual
packages are stacked on trays according to quality thereof and then noved

inso the next Eief@entdnvdnfof) &R a shidfiglaffiatid 818 QnrbfeRsd MLES Cireuit
board is fabricated in the formof a :

for manufacturing semiconductor packages. More particularly, the present invention

relates to a sawing apparatus and a control method thereof capable of improving

productivity of semiconductor packages by improving the structure of a chuck table and
the sawing process.
10
Background Art
In general, a semiconductor package is obtained through various
fabrication processes of forming a semiconductor chip having highly integrated circuits,
such as transistors and capacitors, on a silicon semiconductor substrate, attaching the
15 silicon semiconductor substrate to a lead frame or a printed circuit board, electrically
connecting the semiconductor chip to the lead frame or the printed circuit using a wire,
and molding EMC (epoxy molding compound) onto the semiconductor chip such that the
semiconductor chip can be protected from external environment.
Such a semiconductor package is generally packaged into the lead frame in a
20 matrix patiern, so that a sawing process is performed in order to divide the semiconductor
package provided in the lead frame or the printed circuit board into individual packages.
After the sawing process has been completed, the individual packages are stacked on trays

according to quality thereof and then moved into the next stage.



rectangul ar strip, so they are called "strips". The strip is sawn in
transverse and |ongitudinal directions thereof, thereby form ng a package.
An apparatus used for the sawing process is disclosed in Korean Patent 5
Application No. 10-2000-0079282 (Unexam ned Publication No. 2002-0049954)
entitled "Handler systemfor cutting a sem conductor package device",
whi ch has been filed by applicant of the present invention. As shown in
FIG 1, the conventional sawi ng and handl er systemincl udes a
strip/ package picker 22 horizontally moving along a guide rail 24 in order
to pick up the 10 introduced strip and load the strip onto a chuck table
23 or unl oad packages fromthe chuck table 23. The chuck table 23 is
install ed on alngsnerl thedéas fraereor2B0prirdedasrotiv bodrd is fabritasedd|iy thethugn 6f 2 I Ot at e
the strip |l oaded on the chuck table 23 by the strip/package picker 22. The
convent i CRERNEERISTHE, wribiesharn dilted “slyips e Fha bteip is sawhimizsnsaersamidng machi ne 30
for dividing the strip into several individual packages when the strip is
t r ansf er rlieggiugivplditgetionsihereatathereby formingsinackageabl e 23, a cl eaning unit 40
for renoving inpurities generated, when the sawi ng process is perfornmed by
means of the sAMRPRITHECHER I BHinEPrareys disclosidin 3@rdapPattnyi ng t he
packages after. the cleaning process has been finished. The above elenents
of *the ¢ 954 IH&HQQ-Q&%% {raxamined PyblicatieniNp 2002804054 hentidlad ent
Applicatheg No. 10- 2000- 0079282 in detai|, so they will not be further
descri bed THBEEFYFE™ fopcuthng 2 snicasdusten peckagedeyipg, phish at beepfibsdttiyon. FI G 2
is aviewillustrating the rel ationship between the strip/package picker
and the (ﬁgaléqgnf%{ﬁﬁ%prg%m@wom G 1. As shown in FIG 2, a chuck plate 233
~i1s nmounted on an _.upper rface of the chuck table 23 and the strip/package
pi cker 22 incl ‘Sﬁl%‘? g f fq;l]c} SdeaTentianal sowing apdihapdle sysiprringlydess cker head

222, which.are. movably,jnstalled above the chuc ate 233. . A 3
' sﬁlp%ackage plcl?(ely 23 Botizdnta v movi%g along a gultlle raifil 5) in order to pick up the

10 introduced strip and load the strip onto a chuck table 23 or unload packages from the
chuck table 23. The chuck table 23 is installed on a chuck table base 200 so as to
horizontally move or rotate the strip loaded 6n the chuck table 23 by the strip/package
picker 22, The conventional sawing and handler system also includes a sawing machine 30
for dividing the strip into several individual packages when the strip is transferred thereto

15 by means of the chuck table 23, a cleaning unit 40 for removing impurities generated
when the sawing process is performed by means of the sawing machine 30 and a drying
unit 50 for drying the packages after the cleaning process has been finished. The above
elements of the conventional handler system are disclosed in the Korean Patent
Application No. 10-2000-0079282 in detail, so they will not be further described below if

20 they do not relate to the present invention. |
FIG. 2 is a view illustrating the relationship between the strip/package picker
and the chuck table shown in FIG. 1.
As shown in FIG. 2, a chuck plate 233 is mounted on an upper surface of the
chuck table 23 and the strip/package picker 22 includes a strip picker head 221 and a

25 package picker head 222, which are movably installed above the chuck plate 233. A



pi ckup unit 231 is provided at an upper portion of the chuck plate 233 in
order to pick up the strip or the package by using a vacuum Herein, "P"

i s packages fixed to the chuck plate 233 after strip is sawn by neans of
the sawi ng machine 30, and "S" is a strip to be |oaded on the chuck plate
233 while 5 being picked up by neans of the strip picker head 221.
Hereinafter, the sawi ng process in the conventional handl er system having
the above structure will be briefly described. First, when the strip Sis
introduced into the systemfroman os-loader unit 10 through a pusher 12,
the strip picker head 221 of the strip/package picker 22 picks up the
strip S and noves along the guide rail 24 to load the 10 strip S onto the
chuck pl dikupagit 25hisprovided asen wpespérton piibel cliusk phe 236t krdet @tpeckAd3 due to
vacuum foyce .and_ transferred to the sawi ng machine 30. Thus, the strip S

i s sawn i TP AL Perkage Pawsgpewcmmeaused by the rel ati ve novement between
the chuck table_ 23 and the saw ng machine 30. In the nmeantinme, while the
strip S ali gnedH&Hin e’ i& Rirkrees SBrd toxthe rhuckelatr233afior stip isdawn by ntehes 1 el at i ve
movenent gggmeen.the chuck table 23 and the sawi ng machine 30, the strip
pi cker h&AHeF3Yngmachive $P1qnd/ Sasie e 9 tedeaded on thewbeckindsia R whike on- | oader

unit 10 to. piLck.up.a new strip introduced into the system Then, the strip
pi Cker h%ﬁ’&gff%e%flﬁ%@‘ea@toiﬂ}?/smgﬁéhﬁ%@ér 22 moves back toward a strip
unl oadi ng positj.on. apd paintains a standby state such that the new strip S
can be | oaded on“tRAMEHHEREGRGPRCH 40 thegonyentional bandisr pystpushaving theen sawn

into indiyi du%ju t he sawi ng _machine 30, the individual

K b : .
packages P ar'e ftg%ﬁ%ﬁg’r%%aﬁ%’ ggsgﬁ%dﬁ:}rﬂi Vhep the,gap Siipmiotucedinigtheof ¢ he
huck t 2 d | oaded Kk I head 222. Th th tri
i eker  nasen RO RARE AR L) BEo bRt Rhrdodrin pen et 89 9B he st i
| oadi 14 . .t.h . i t k.plate 233, th b
conpret | AsPREkSRASPE G, RONE Rank rpelietts Bofelotid oo aen
Fipi shed gifheoGomecRbiiIaL Jhandl er system .

Then, the strip S is fixed to the chuck plate 233 due to vacuum force and

transferred to the sawing machine 30. Thus, the strip S is sawn into individual packages P
caused by the relative movement between the chuck table 23 and the sawing machine 30.
in the meantime, while the strip S aligned on the chuck table 23 is being sawn

15 due to the relative movement between the chuck table 23 and the sawing machine 30, the
strip picker head 221 of the strip/package picker 22 moves toward the on-loader unit 10 to
pick up a new strip introduced into the system. Then, the strip picker head 221 of the
strip/package picker 22 moves back toward a strip unloading position and maintains a
standby state such that the new strip S can be loaded on the chuck plate 233.

20 After the strip S has been sawn into individual packages by means of the sawing
machine 30, the individual packages P are transferred to their initial positions by means of
the chuck table 23 and loaded on the package picker head 222. Then, the strip picker head
221 of the strip/package picker 22 standing by in the strip unloading position loads the
new strip on the chuck plate 233, thereby completing the sawing process.

25 When the sawing process has been finished, the conventional handler system



4 sequentially transfers the packages P | oaded on the package picker head
222.to the <cleaning unit 40 and the drying unit 50, thereby cleaning and
dryi ng the packages P. However, according to the conventional handl er
system only one chuck plate 233 is nmounted on the chuck table 23, so that
the new strip S picked up by the strip picker 5 head 221 nust be | oaded on
the chuck plate 233 after the individual packages P |oaded on the chuck
plate 233 have been unl oaded onto the package picker head 222. That is,
according to the prior art, the chuck4plate 233 nust be maintained in an
enpty state in order to load the new strip S picked up by the strip picker
head 221 onto.the chuck plate 233. For this reason, the individual
packages SBUCBEHK draps{ers e Ragkages Blleaded orste phakegrypicken éleitdﬂﬂaw:hagl pr gcgs s n}tjst
fromthe chuck plate 233 before the new strip Sis loaded onto
? ﬁe r gmj\é Eﬁlafﬂ“&g Enlﬁé%?nd%‘é G‘FYEHWV,O, theeehy ciseningaudriyyipe dheasskages Der f or med by
nmeans of the nventi onal. handl er system unloading work for the package
and | oadi ng wor kY BF: AAROTAIEE fq the H%Ve?ﬁﬁﬂalﬂ’ém@iewsteahE@M§F§/dp!skEb:med. hThat
i h adi ng work for t ackage 15 and the |oading work for the
!sts r||to reray%)g; rgg&ﬂ%élrﬂ“it qﬁlvc%@gfeﬁn%thgfdh%wsm% Rigked 88 by ecstnpmﬂﬁr package
the | oad] of , the stri not be rapidly. perforned, thereby
?Rgr easi neggddi\%ggwfsﬁléﬁ fr .Onlﬂ?%g{i%léﬂk?%ﬁ aftrethe pidistidyabpackageyRdeaded e, b][ he
i t been nade jn view of_ the above-nentioned problens,
g;gsietn ti %h %\écﬁﬂ%%éi%(%%%?aﬁeﬁjge‘b?‘ggﬁﬁg opiQRERACkR B P KT Ripf dd2- dhabii ng appar at us
d thereo apab of Lnprovi.ng, productivity of
22?71’ 2onggé(}:°g&r?h%éa$§&£%ne°§ y{he 6%?%(??% #I% 'Eﬂlﬁtbﬁ aﬁﬁalﬂ%rlgaf‘ﬁwpfyﬁ&t“s@m conduct or
ackages .5{.mdl mwd hlgading work for t strip during the saw ng
Br oc egs. o?g%é&%c?tﬁ%#&{r %mﬁncst cpolcr:rlf)eﬁiug t!i’yt%wees%@\?]éer&ﬁ?‘g@tl,o @‘SF]EPPHQ%E% one
aspect 0b3q hgy f?ﬁset%fs%, the individual packages P loaded on the chuck plate 233 through the
10 sawing process must be removed from the chuck plate 233 before the new strip S is loaded

onto the chuck plate 233.

Accordingly, when the sawing process is performed by means of the
conventional handler system, unloading work for the package and loading work for the
strip may not be simultaneously performed. That is, the unloading work for the package

15 and the loading work for the strip may be sequentially performed so that the unloading of

the package and the loading of the strip may not be rapidly performed, thereby increasing

working time.

Disclosure of the Invention
20 Therefore, the present invention has been made in view of the above-mentioned
problems, and it is an object of the present invention to provide a sawing apparatus and a
control method thereof capable of improving productivity of semiconductor packages by
performing unloading work for the semiconductor packages simultaneously with loading
work for the strip during the sawing process.

25 _ In order to accomplish the above object, according to one aspect of the present



5 invention, there is provided a sawi ng apparatus for manufacturing a

sem conduct or  package, the saw ng apparatus conprising: a chuck table
base; a chuck table installed on the chuck table base such that the chuck
tabl e horizontally noves on the chuck table base; two chuck plates
rotatably installed on the chuck table such that a strip is | oaded on upper
5 surfaces of the chuck plates by turns; a sawi ng nachine for dividing the
strip loaded on the chuck plate into individual packages by perform ng a
relati ve novenment with respect to thg chuck table; and a strip/package

pi cker for loading the strip onto the chuck plates and unloading the
packages fromthe chuck plates, sinultaneously. According to the preferred
enbodi nerlvegtion, fereis prwidediarsewimgiapparatuhifor sanufpétprankagmmicd@upbcker i ncl udes
a strip picker for |loading the strip onto the chuck plate while noving in
an  X- axiPckaee.dea sapingapnaratus soteprsing o chiek tilde basa] oetuick tpbtehestgizdloages from
the chuck plate while noving in the X-axis direction in parallel to the
strip pi dheshughighletnate sueh thet e ehusk tablobatizontaldy mop¢spndghe chuch ebbhask pl at e.
According to anot her aspect of the present invention, there is provided a
met hod o ghuck pltgsaotpiahly astalipdiondheghwel ablesushothatrestiish sdeased gy upper

sem conduct or package and _including two chuck plates, the nethod

corpri si AEEAREOhepRick platss)by terasiiasawingarachige &y dividing she strimloadedpindbe of t wo
chuck plahe ; ii? aligning the strip_|oaded on the first chuck plate; iii)
sawi ng t I “é‘tﬂl‘f"ﬁ) ’1*9)'5‘98(&1“6 ackeges Py serfarminge sslative moyement withvespertito packages;

and iv) | gadi ng the packages by rotating the first chuck plate from an
initial 3@%@&*&6‘&%&1 éo‘irg-ﬂm%ac Aeeapgieaiog foadme thastap auip dharhyek elasaanst ri p ont o
a second cEy&% ﬁ%atgvpf %mn chyc | ates, . sinultaneously. Brief

Descri pt i"8IY23Pe N F2BREH hYy. Uk PGS SRR S her obj ects, features and

advant ages of fhe present 25 inventjon w.ll become nore apparent fromthe
fol | owi ng det a‘%ﬁcgﬁﬁ%tg ?P‘T e %Brﬁd ﬁﬂg(ﬁiupﬁfﬁé’ﬁ the present invention, the strip/package

10 picker includes a strip picker for loading the strip onto the chuck plate while moving in an
X-axis direction and a package picker for unloading the packages from the chuck plate
while moving in the X-axis direction in paréllel to the strip picker when the strip picker
loads the strip onto the chuck plate.

According to another aspect of the present invention, there is provided a method

15 . of controlling a sawing apparatus for manufacturing a semiconductor package and
including two chuck plates, the method comprising the steps of: i) loading a strip on a first
chuck plate of two chuck plates; ii) alighing the strip loaded on the first chuck plate; 1ii)
sawing the strip loaded on the first chuck plate into individual packages; and iv) unloading
the packages by rotating the first chuck plate from an initial position thereof by an angle of

20 180° and loading a new strip onto a second chuck plate of two chuck plates,

simultaneously.

Brief Description of the Drawings
The foregoing and other objects, features and advantages of the present

25 invention will become more apparent from the following detailed description when taken



6 in conjunction with the acconmpanying drawings in which: FIG 1 is a plan

view illustrating a conventional handler systemfor cutting a

sem conduct or package device; FIG 2 is a viewillustrating the

rel ati onship between a strip/package picker and 5 a chuck table shown in
FIG 1, FIG 3 is a plan viewillustrating a sawi ng apparatus for

manuf acturing a sem conductor package according to a first enbodi nent of
the present invention; FIG 4 is a perspective viewillustrating a chuck

table and a chuck plate shown in FIG 3; 10 FIG 5 is a plan view
illustrating a strip/package picker shown in FIG 3; FIG 6 is a view
illustrating the rel ationshi p between strip/package picker heads and two
chuck t aPbt €SVSRERNVith thepgonpanyingdawiegsamehith: are views illustrating a
control procedure for a sawn apparatus for manufacturing a sem conduct or
package accor difi§- } & aplan vigy ilstaidnereemmvettiondlSandier systemdot cuttingent i on;  FI GS.
8a and 8b are views illustrating another control procedure for a saw ng
appar at uSeHIEMdEiATPIckRaFdeRi§Sa sem conduct or package according to a first
enbodi ment of tl:tlhe present invention;, FIGS. 9a and 9b are views

i I lustrating stil¥] 2 Sicimsilustainedhe wlasionthin betwenn astripprckags rickeapyar at us f or

manuf acturjn sem conduct or package according to a first enbodi nent of
t he preséﬁ’f‘uc’%ﬁ‘%’éﬁ oﬁ’l’i‘;mgtj%hlo isaviewillustrating still yet another

control proced or sawi n apparat ys for manufacturing a sem conductor
package accor dllfﬁé { B aé’q?q Y&V “g'ﬁ%‘g‘?gr?esﬁf””&ﬁ appRTgRIs ST dasemfaciuipsat i on;

semiconductor package according to a first embodiment of the present invention;

FIG. 4 1s a perspective view illustrating a chuck table and a chuck plate shown
inFIG. 3;

10 FIG. 5 is a plan view illustrating a strip/package pic;ker shown in FIG. 3;

FIG. 6 is a view illustrating the relationship between strip/package picker heads
and two chuck tables shown in FIG. 3;

FIGS. 7a and 7b are views illustrating a control procedure for a sawing
apparatus for manufacturing a semiconductor package according to a first embodiment of

15 the present invention;

FIGS. 8a and 8b are views illustrating another control procedure for a sawing
apparatus for manufacturing a semiconductor package according to a first embodiment of
the present invention;

FIGS. 9a and 9b are views iltustrating still another control procedure for a

20 sawing apparatus for manufacturing a semiconductor package according to a first
embodiment of the present invention; |

FIG. 10 is a view illustrating still yet another control procedure for a sawing
apparatus for manufacturing a semiconductor package according to a first embodiment of

the present invention;

25 FIG. 11 is a plan view illustrating a sawing apparatus for manufacturing a



25 FIG 11 is a plan view illustrating a saw ng apparatus for manufacturing
a 7 -senmiconductor package according to a second enbodi ment of the present
invention; FIGS. 12a and 12b are views illustrating a control procedure for
a sawi ng apparatus for manufacturing a sem conductor package according to
a second enbodi nent of the present invention; 5 FIGS. 13a and 13b are
views illustrating another control procedure for a sawing apparatus for
manuf acturi ng a sem conduct or package according to a second enbodi nent of
the present invention; FIGS. 14a and 14b are views illustrating stil

anot her control procedure for a saw ng apparatus for manufacturing a

sem conduct.or %(f:)kagg accorgj ng to a second 10 enbodi ment of the present
i nvent i oRe SR TFPEPACERES agCoqape iR sorpd prrbrdiment of the prepent imsstiensr cont r ol

procedure for j arat us for manufacturing a sem conductor package
according to aﬁléggﬂ%%g%?%r‘ﬂ“@ﬂﬁuwgn%%’EH}PIP Hiobmsaving Best Mbde for

Carrying | nvention Hereingfter, a first enbodi nent of the present
i nvent i oﬁ%ﬁkﬂ{t‘?ﬂggm etgﬁclzcrul1 & Wnt’(f?nﬁ'r‘%‘?réfaglﬁ(g% agcgrdiRe SRR TPeEhgs. FI G
isap | I strating a saw ng apparatus for manufacturing a 20
sem condh@?‘gﬁeg%{% a{)gelé&élmor ding to a first enbodi nent of the present

i nvention, FIG i ar specti v iewillustratin chuck table and a
c%ck pl ate sh(;FvI\néSi %"“ﬁﬁ%ﬁ)ﬁg"}r@é’ﬁ*&’ Sﬁﬁ‘@\&a 8419 rfﬂngﬁlp)]%g%um CHE 4R ng a

strip/ pagfgiﬁ%, LK in_Fl . shown i.n FI GS, t , the saw ng
appar at us ‘accor dllcngﬂutfo t apslraglécé)??m’%?rﬂ)é%km f’%‘ﬁ?ofdf‘l%q tﬁ&é&"%%arfg’egmteam e 23

i nst al | egf @PpRs&GhURKntiADl € base 200 such that the chuck 25 table can
horizontally nove in an X-axis direction on the chuck table base 200 and

t wo FIGS. 14a and 14b are views illustrating still another control procedure for a
sawing apparatus for manufacturing a semiconductor package according to a second
10 embodiment of the present invention; and -
FIG. 15 is a view illustrating still yet another control proc_edufe for a sawing

apparatus for manufacturing a semiconductor package according to a first embodiment of

the present invention.
15 Best Mode for Carrying Out the Invention

Hereinafter, a first embodiment of the present invention will be described with
reference to accompanying drawings.

FIG. 3 is a plan view illustrating a sawing apparatus for manufacturing a

20 semiconductor package according to a first embodiment of the present invention, FIG.l 41is
a perspective view illustrating a chuck table and a chuck plate shown in FIG. 3, and FIG. 5
is a plan view illustrating a strip/package picker shown in FIG. 3.
As shown in FIGS. 3 to 5, the sawing apparatus according to the present

invention includes a chuck table 23 installed on a chuck table base 200 such that the chuck

25 table can horizontally move in an X-axis direction on the chuck table base 200 and two



8 <chuck plates 233a and 233b rotatably installed on the chuck table 23
such.that a strip Sis alternately |oaded on the chuck plates 233a and
233b. As shown in FIG 4, the chuck table 23 includes a base plate 231 and
a servo notor 232 provided on an upper surface of the base plate 231.

Here, the base plate 231 is 5 installed on a guide rail 142 nounted on the
chuck table base 200 and a | ower portion of the base plate 231 is
screwcoupled with a ball screw 141 so that the base plate 231 is

hori zontally noved as the ball screw 841 rotates. In addition, the chuck

pl ates 233a and 233b are provided on an upper part of the servo notor 232
so that the chuck plates 233a and 233b may rotate as the servo notor 232

10 is driaegk qu‘tﬁ@g@ ARG 233bj ratablydinstalled|op thehudktable 23spelr thetr fie®ds of t he
chuck plates 233a and 233b. That is, the strip S to be sawn is | oaded on
the chuci@ifpaelydosisdgn thieehvdoplatey 233204233610 this end, the strip/ package

pi cker 22 may rotate at _an angle of 180 so as to alternately load the strip
S on the upper ‘gﬁf’ Foda Fis- 4 His chngkcirblp P3 inslndonambasa plpte283and a sgveovever |
accordin toé#g%ﬁgégferred enbodi nent. of the Eresent i nvention, the chuck
pl ates 23%E%% d,9g 70 MEP Suctage of thedasn Rate £3 b dlpre, thediageplated@3 hist er nat el y
regeive t.h the strip/packa pi cker 22 and unl oad the

pa

atkages ' %al%h éil E@Pﬁﬁi@o GBI Pt e chipk g”gle&laéﬁ ¥023d3 loyerpagisniod securel y
e g P L RSt S i Sl APl e et
70U Wi SRR 838 U5 Pk (20l 23 15 cautpped i th-
eSO 8 S ARTEGH 06l B 0o L0, A QLA B 0706, o
mechi ne 30b Rickt998 sl btk piahi233a GR%I0T5 BhA & Yo RUS rhdlorday” X1 S

10 1s driven.

The strip S is alternately loaded on upper surfaces of the chuck plates 233a and
233b. That is, the strip S to be sawn is loaded on the chuck plates 233a and 233b by turns.

To this end, the strip/package picker 22 may rotate at an angle of 180° so as to
alternately load the strip S on the upper surfaces of the chuck plates 233a and 233b.

15 However, according to the preferred embodiment of the present invention, the chuck

plates 233a and 233b may rotate at an angle of 180° in oﬂer to alternately receive the strip
S from the strip/package picker 22 and unload the packages P.

The strip S loaded on the chuck plate 233a or 233b is securely fixed to the chuck
plate 233a or 233b due to suction force applied thereto through a suction hole 235. In

20 order to provide the suction force through the suction hole 235, the chuck table 23 is

equipped with a well-known air suction unit (not shown).
According to the present invention, a sawing machine 30 is provided to divide
the strip S loaded on the chuck plate into individual packages P. As shown in FIG. 3, the

sawing machine 30 includes a motor 31, which can horizontally move in a Y-axis

25 direction and vertically move in perpendicular to the chuck plate, a spindle 32 rotatably



25 direction and vertically nove in perpendicular to the chuck plate, a
spindle 32 rotatably 9 coupled to the motor 31, and a saw ng bl ade 33
rotatably mounted on an end portion of the spindle 32 so as to divide the
strip S into individual packages P. The saw ng nmachine 30 having the above
structure may cut the strip Sin transverse and Iongltudlnal_dlrectlpns

t hereof according to the relative novenent between 5 the sawi ng machi ne 30
and the chuck table 23. At this tine, in order to prevent the chuck plate
having no strip S from being contani n&ted, the rotational direction of the
sawi ng blade 33 is controlled such that chips generated during the saw ng

rocess are. prevented , fromnoving toward the chuck plate having no strip
g. That F%‘}Pl‘?%%ﬁ?éwtﬂ& fraeht Feving blads - rttblemerstedomsn dgeticopitive chuck
table in i.ndi vidu ackages .P.by using the sawing bl ade 33 while

hori zont ét?plfu;‘/l%rgr%\s?? ?‘thoidh“?‘?lfggwp E’_lﬁﬁﬁ?”_é‘&i‘lipéﬂmé?ﬁf-verti cally moving in
TIPS ar an AksravBR abrnaPbevity fs ohe #5 o PG HE SR S i noan
o SRS BRI R e oY T bR ey hcn:

LSt oot hgted 5 SPL0RRER 15, 30 Al % RLEREILLANERL Lo, 0 v doo
ana T onbraay Raroarree iRt BREP A S oty EesBaliterebioc 35 whi i ¢
i ect] oo o B E AUk kb b Iedefof S158 deviidias ¢ Froveiry

mai Nt ai NEgm thdli &éﬁﬂﬂedﬁk&%ﬁ&ﬂﬁﬂﬂﬁﬂ&%ﬁﬂéPStrated that the saw ng machine

30 of the presen Invention i's equrpped with only one saﬁ1hg blzge,_the
sawi ng machi ne 139 icahe REGAMLARG S0 di%{dgsﬁ 'S 194ded VL RAGAGER
symmetrically aIi&ned in the Y-axis |rec?g%h.]%%§ saw ng & o

10 individual packages P by using the sawing blade 33 while horizontally moving in the Y-

axis direction and vertically moving in perpendicular to the ground. At this time, the chuck
table 23 rotates the strip S at an angle of 90° while horizontally moving the strip S in an
X-axis direction, so that the strip S is sawn in transverse and longitudinal directions
thereof.

15 In the meantime, although it is illustrated that the sawing machine 30 of the
present invention divides the strii) S into individual packages P while horizontally moving
in the Y-axis direction, it is also possible to cut the strip S in the transverse and
longitudinal directions thereof by rotating the sawing blade 33 while horizontally nioving
and rotating the chuck table 23 in the Y-axis direction in a state in which the sawing

20 machine 30 is fixedly maintained.

In addition, although it is illustrated that the sawing machine 30 of the present
invention is equipped with only one sawing blade, the sawing machine 30 can be equipped
with a pair of sawing blades 33 symmetrically aligned in the Y-axis direction, The sawing
machine 30 may perform the sawing process by using laser, water, etc.

25 The present invention includes the strip/package picker 22 for simultaneously



machi ne 30 may performthe sawi ng process by using | aser, water, etc. 25
The present invention includes the strip/package picker 22 for

simul taneously 10 loading the strip S onto the chuck plates 233a and 233b
and unl oadi ng the packages P fromthe chuck plates 233a and 233b. As shown
in FIG 5, the strip/package picker 22 includes a strip picker head 221

for loading the strip S onto the chuck plate, a package picker head 222 for
unl oadi ng the 5 packages P fromthe chuck plate, a picker head lifting unit
223 for noving the strip picker headi®®221 and the package picker head 222
up and down, a transfer unit 224 for horizontally reciprocating the strip
pi cker head_ 221 and the package picker head 222 along the guide rail 24, a
sucti on JPAding e siEp Soat eF@nglaimrzﬁé%@siZﬁﬁblahlbuléoﬁrpgtpépMagdaé’ad 221 and
the package picker head 222 in order to pick up the strip S and the package
P, 10 reg%é‘b&e\?gﬁk,l’hé?ﬁcpéa%’cﬁh port (not shown) for applying a vacuumto
the suction unié. In the strip/package picker 22 having the above
structure, the SF Fhogmdn&lars, fhesaip/mrokageginker I hiaclsdesiast pinkes hesb22dhuck

pl ate ang t.he .}Faéka e picker head 222 un| oads the gackage P fromthe chuck
plate, rd¥Jeaqing e smpS qniothe ganckiplats, agackage Piskercheada22forunlhadipmikage pi cker
hegd 222 oadi,ng work and package unl| oadi ng work with

redpect tpg(ﬁ{afﬁ%sr c %@%ﬁhﬁégplt‘ﬁee%ﬂ@é? g Yitng ppip2 2% for moping Kaerstiepigk221 al way's
wat or st PR 2P 0B et ek hoad i #D ot st el Kol G611 56 vi o
022" and oo b faR RS RS o ol B Piskeidsaddoimon i n Hi G
package. el 4 L8 R 0B S st P o Koot Rab koA it e
2332 and u233R publ1Rba PFinRAGK BIGPLS R o RS ARZ TS the packages P

from

10 respectively, and a vacuum port (not shown) for applying a vacuum to the suction unit.
In the strip/package picker 22 having the above structure, the strip picker head
221 loads the strip S onto the chuck plate and the package picker head 222 unloads the
package P from the chuck plate, respectively.
Since the strip picker head 221 and the package picker head 222 perform strip

15 loading work and package unloading work with respect to the chuck plate, respectively,
the strip picker head 221 always maintains a clean state without being influenced by
impurities or cooling water sticking to the package P when the strip S is sawn.

FIG. 6 is a view illustrating the relationship between strip/package picker heads
22} and 222 and two chuck tables 2332 and 233b shown in FIG, 3.

20 As shown in FIG. 6, above two chuck plates 233a and 233b., the strip picker
head 221 and the package picker head 222 simultaneously move down toward the chuck
plates 233a and 233b such that the package picker head 222 unloads the packages P from
the chuck plate 233a and the strip picker head 221 loads the strip S onto the chuck plate

233b, respectively.

25 Hereinafter, a method for controlling the sawing apparatus having the above



the chuck plate 233a and the strip picker head 221 | oads the strip S onto
the chuck plate 233b, respectively. 25 Hereinafter, a nmethod for
controlling the sawi ng apparatus having the above 11 structure for

manuf acturing the senmiconductor package according to the first embodi ment
of the present invention will be described with reference to acconpanying
drawings. FIGS. 7a and 7b are views illustrating a control procedure for
the sawi ng apparatus for manufacturing the sem conduct or package according
to the first enmbodinent 5 of the predent invention. In FIGS 7a and 7b,
the chuck plate with a shadow signifies the chuck plate having the strip S
| oaded thereon, and the chuck plate with a check pattern signifies the
chuck pl FECHEVTTRRUfstusag Megemisondirtupackser eesardingtie threfistoanboflingant r ol | i ng

t he samﬁng apparatus for panufacturing the 10 sem conductor package

" accor di n§" {5 Presentsrvention wiliRecleeqribad wafhapirenerip aekompanying tepingsf | oadi ng

the strip S, aligni t strip § sawing the strip S and unl oading the
packagesl.O Whi I%%Sh@g%%é"r%waﬁ11@?%3%iaﬁ@“‘€fﬂrpché®fé!fﬂr,th€tEh@ﬂtghuck table is
rotated in atgr dete%nined direction b aapredeternlned angl e. The

y A .
r ot at i on&PPAPEOT PR aFRedhe ssrrgondugior Paskagerecording éxthp fisgt embaB®entand 233b
may be V%Eh@“5|g selected if the chuck plates 233a and 233b 15 can be

mai nt ai NS4 R A IEGRI%r ni ned position rotated fromthe initial posi tion
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strip picker hegd 24l,qRi ngﬁ:rolfl@ngt & seﬁwsi}’lé Qpp%ratu_s for manufacturing the

10 semiconductor package according to the present invention mainly includes the steps of
loading the strip S, aligning the strip S, sawing the strip S and unloading the packages.
While the above steps are being carried out, the chuck table is rotated in a predetermined
direction by a predetermined angle. The rotational direction and rotating angle of the
chuck plates 233a and 233b may be variously selected if the chuck plates 233a and 233b

i5 can be maintained in a predetermined position rotated from the initial position (strip
loading position) by an angle of 180° when the package P is unloaded from the chuck
plate after the sawing process has been finished.

First, the method of controlling the sawing apparatus according to the first

embodiment of the present invention will be deécribed with reference to FIG. 7a.

20 The strip S is loaded on the chuck plate.23 3b, which is positioned on the right
side of the chuck plate 233a. To this end, the strip picker head 221 picks up the strip S
introduced into the sawing apparatus and moves down when the chuck plate 233b has
been horizontally moved below the strip picker head 221 by means of the chuck table 23

50 as to load the strip S onto the chuck plate 233b positioned on the right side of the chuck

25 table 233a.



i ntroduced into the sawi ng apparatus and noves down when the chuck plate
233b has been horizontally noved below the strip picker head 221 by neans
of the chuck table 23 so as to load the strip S onto the chuck plate 233b
positioned on the right side of the chuck 25 table 233a. 12 Then, the X
and Y-axis alignnment is performed with respect to the strip S l.oaded on the
chuck plate 233b. To this end, the strip S |oaded on the chuck plate 233b
is photographed by neans of a vision inspection device and then the chuck
table 23 rotates two tines in the caantercl ockwi se direction by an angle
of 90 per one rotation such that 5 the X and Y-axis alignnent can be
performed with respect to the strip S. According to the first enbodi nent
of the present Thsietht Xcwd Yi-mres eligninent is perferoted ovithdtespectao i saipt Sohéd t o t he
sawi ng nachi ne. However, it is also possible to align the vision inspection
devi ce bebREehuck Mate 2R3k Totthip prd. diecstnim® leaded emytheralnbukipdate T188 iX and Y- axi s
alignnment is necessary to precisely cut the strip S |oaded on the chuck

pl at e 232BBotomephed by mraBYyP A Visiam nsprstien devicegnd figentthrechuils table 23nsiptest i on uni t
sends position jnformation_of the strip Sto a controller, so that the
cont r ol | &¥° BERY pdRecoppisiskvae; dmction tyise sogla ok 99 sk eno®tating swh thdte sawi ng

bl ade 33t form.sawing work for the strip S. It is preferred to
cohtrol lﬂ}?cel’( ?‘gﬁ’i’ta?”@ﬁ SUPGTL Bkt beoperigimed itk epspavgtosthe bleip 6f Ardvediogitoctke t abl e 23

within an angl e.of 180 when aligning the strip S. After that, the strip S
al i gned %FF%F‘%E"‘%’HE‘HW?&eﬂ%geﬁseﬁnﬁgnsg%msmmr@m%n dederds attBhedioktbges P.

First, the .strip.S is sawn. in_the transverse direction along the length
her eof  Sti0% BCisG: HOMEREy i I lsaRpstibl fo Hfee e Vieign ispection devisrbahesn
om0 LR S P g e o
donn t ovBEa R O o0 S e BR 4 aith B a7 o5 2 en Phtamme e SEPIy S | oaded
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the controller controls the operation of the chuck table 23 and/or the sawing blade 33 to
perform sawing work for the strip S. It is preferred to control the rotational direction and
rotating angle of the chuck table 23 within an angle of 180° when aligning the strip S.
After that, the strip S aligned on the chuck plate 233b is sawn into individual
15 packages P. First, the strip S is sawn in the transverse direction along the length thereof at
regular intervals and then the strip S is sawn in ihe longitudinal direction along the width
thereof at regular intervals by rotating the strip S in the clockwise direction.
In detail, the sawing blade 33 of the sawing machine 30 being rotated above the
strip S moves down toward the strip S and the chuck plate 233b having the strip S loaded
20 thereon is horizontally moved in the X-axis direction by means of the chuck tabie 23 so
that the strip S is sawn in the transverse and longitudinal directions thereof.
At this time, the sawing machine 30 moves from a front portion to a rear portion
of the strip S in the Y-axis direction with a predetermined time interval, thereby sawing

the strip S at regular intervals.

25 Preferably, cooling water or cold air is sprayed onto the sawing blade 33 during



that the strip Sis sawn in'the transverse and |ongitudinal directions
thereof. At this tine, the sawi ng nachine 30 noves froma front portion to
a rear portion of the strip Sin the Y-axis direction with a predetermn ned
time interval, thereby sawing the strip S at regular intervals. 25
Preferably, cooling water or cold air is sprayed onto the saw ng bl ade 33
during 13 the sawing process in order to prevent the saw ng bl ade 33 of
the sawi ng machine from being overheated. In addition, in order to prevent
the chuck plate 233 a having no stri@3S | oaded thereon from being

contami nated by chips generated during the sawi ng process, the chips 5 are
pr ef er abl redeterm ned direction (chip direction shown in

uided into a ]
FIG 7a) “Tv)etsﬂ‘é(}l’gtpﬁ%{:ﬁsilﬂé?‘ FURFTBhtIe S¥RePa blade St ALk sptiag madBaafionthat is, the
chuck pl%ge %33 &gﬁglng the strip S |oaded thereon is positioned on the
left sid& OF °tH: er side of tBF chugg platﬁ 23 3a haV|ggizg ggr;grs

. th e sawi ng na
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chuck plate 233a frombel ng contam
the sawing blade 33 of the sawing machine 30 for sawing the strip S is rotated in the

10 clockwise direction when viewed in the Y-axis direction, thereby allowing the chips
generated during the sawing process for the strip S to be guided in the left direction in
FIG. 7a.
It is preferable that chips generated during the sawing process are guided in the
left directio_nr in FIG. 7a, considering that the cleaning unit 40 can be prevented from being

15 -contaminated by the chips.

Accofdingly, cooling water sprayed onto the sawing blade 33 of the sawing
machine 30 is guided into the chip direction together with the chips generated during the
sawing process without being directed toward the chuck ﬁlate 233a having no strip S
loaded thereon, thereby preventing the chuck plate 233a from being contaminated.

20 After the sawing process has been finished, the packages P are rotated in the
counterclockwise direction by an angle of 90° and then horizontally moved into the
package unloading position. Thus, the individual packages P are unloaded from the chuck
plate 233b and a new strip S is loaded onto the chuck plate 233a, simultaneously.

At this time, the chuck plate 233b is maintained in a position rotated from the

25 initial position of the chuck plate by an angle of 180°, so that the packages P can be



20 After the saw ng process has been finished, the packages P are rotated
in the counterclockw se direction by an angle of 90 and then horizontally
noved into the package unloading position. Thus, the individual packages P
are unl oaded fromthe chuck plate 233b and a new strip S is |oaded onto
the chuck plate 233a, sinmultaneously. At this tine, the chuck plate 233b is
mai ntained in a position rotated fromthe 25 initial position of the chuck
pl ate by an angle of 180, so that the packages P can be 14 unl oaded from
the chuck plate 233b and the new striip S can be | oaded on the chuck plate
233a, sinmultaneously. That is, the packages P are | ocated bel ow t he package
pi cker head &é%mand t he chuck plate 233 a having no strip S |oaded thereon
i s | ocat BHoasls thechuck plgte 233 ped theasy sipiS canbedended pothe chinek plate kage

pi cker h ﬁd 222 and the_strip picker _head 221 5 sinultaneously nove down,
so that thé %’3&@68“%{' E[P%trls’ﬁ]%‘fda’c@_gfs Brireolasricd helovy the pagkase pickerhead t he chuck
pl ate 23 a the stri icker head 221 |oads the new strip S onto the
chuck pl gﬁea“gg@acﬁmglf P}ﬁﬁeﬁag%wg}%ﬁo iR 8 foadpdtherepm is lacalgdhlosy Bessy i s again
performed with pect,.to the new strip,S.  |oaded on the chuck plate 233a.
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10 in FIG. 7a is reversed during the sawing process in order to prevent cables or vacuum lines
from being entangled. That is, the strip S is rotafed from the initial position in the forward
or reverse direction within an angle of 180° when the sawing process is performed. Such a
sawing process is shown in FIG. 7b.
Hereinafter, the method of controlling the sawing apparatus according to the
15 first embodiment of the present invention will be described with reference to FIG. 7b.
Referring to FIG. 7b, the strip S is loaded on the chuck plate 233a other than the
chuck plate 233b on which the strip S is loaded in FIG. 7a. That is, the strip S is
alternately loaded on upper surfaces of the chuck plates 233a and 233b.
The control procedure shown in FIG. 7b is substantially similar to the control
20 procedure shown in FIG. 7a except for the rotational direction of the strip S. Thus, detailed
description thereof will be omitted below. |
Since the rotational direction of the strip S shown in FIG. 7b is reversed with
respect to the rotational direction of the strip S shown in FIG. 7a, the rotating angle of the
chuck plates 233a and 233b is limited within an angle of 180°. Thus, the tangling of cables

25 or vacuum lines, which may occur when the chuck plates 233a and 233b excessively



The control procedure shown in FIG 7b is substantially simlar to the

control 20 procedure shown in FIG 7a except for the rotational direction
of the strip S. Thus, detailed description thereof will be omtted bel ow
Since the rotational direction of the strip S shown in FIG 7b is reversed
with respect to the rotational direction of the strip S shown in FIG 7a,
the rotating angle of the chuck plates 233a and 233b is |[imted within an
angl e of 1800. Thus, the tangling of cables 25 or vacuum lines, which may
occur when the chuck plates 233a and!®233b excessively 15 rotate above an
angl e of 180, can be prevented. If there is no problemderived fromthe

tangl i ng s or _vacuum |l i nes, is not necessary to limt the

f bl
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strip S Rd unl oadi ng the package P. First, the strip Sis |oaded on the
chuck plate'233b positioned on the right side of the chuck plate 233a.

h At r ect tothe strip S
rgggedt oﬁ i( hgnc%uck p‘fwg‘w k oL.r]]"g Ao }%Fcon%orem‘fér%w% fig gwgﬁgﬁlﬁf‘% t he
chuck p| Bt ﬁlaﬁiﬁ’a&m thése&‘@édrﬁ%‘:&%%ﬁ g% a@&ﬁ%ﬁé %) He | e idst 8 8(()) unelllto ?Iﬂbor respondi ng

to a vision inspection device s a |gnnent per f or ned
Wi th respeeht hfediBg strip S loaded on the chuck plate 233b. After that,
the strip Sis rotated in the clockw se direction by an angle of 90

Similar to the control procedure shown in FIG. 7a, the control procedure shown

10 in FIG. 8a includes the steps of loading the strip S, aligning the strip S, sawing the strip S
and unloading the package P.

First, the strip S is loaded on the chuck plate 23313 positioned on the right side of
the chuck plate 233a. Then, the X and Y-axis alignment is performed with respect to the
strip S loaded on the chuck plate 233b. To this end, the sirip S loaded on the chuck plate

15 233D is horizontally transferred to a position corresponding to a vision inspection device
and then the Y-axis alignment is performed with respect to the strip S loaded on the chuck
plate 233b. After that, the strip S is rotated in the clockwise direction by an angle of 90°
such that the X-axis alignment can be performed with respect to the strip S.

After that, the strip S aligned on the chuck plate 233b is sawn into individual

20 packages P. First, the strip S is sawn in the longitudinal direction along the width thereof
at regular intervals and then the strip S is sawn in the transverse direction along the length
thereof at regular intervals by rotating the strip S in the counterclockwise direction by an
angle of 90°.

In order to prevent the chuck plate 233a having no strip S loaded thereon from

25 being contaminated by chips, the chips generated during the sawing process are preferably



such that the X-axis alignment can be performed with respect to the strip
S. After that, the strip S aligned on the chuck plate 233b is sawn into

i ndi vidual 20 packages P. First, the strip Sis sawn in the |ongitudinal
direction along the width thereof at regular intervals and then the strip
S is sawn in the transverse direction along the length thereof at regular
intervals by rotating the strip Sin the counterclockw se direction by an
angl e of 90. In order to prevent the chuck plate 233a having no strip S

| oaded thereon from 25 being contanit@ted by chips, the chips generated
during the sawing process are preferably 16 guided into a predeterm ned
direction g i.p direction shown in FIG 8a) other than the direction

t owar d th%“fﬁﬁd'gf&z apregeterpined directipp {chipsdiregtion showmtin FIbr8aFotEs thahdhand 7b, the
sawi ng bl.ade 33 of fhe saw ng machine 30 for sawing the strip Sis rotated
inthe ¢ ffﬁ?‘ﬁ%t{?}”ﬁéﬁ{?ﬁ g%‘%?h@%ﬁ?@ﬂ%’é@ﬁﬁéﬂk‘@m FIGHda yad#, thediawixgt i on,
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I ible t - ages P in the counterclockw se direction by
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FIG 7a, Mﬁwﬁ@uﬁ&ﬁ%%ﬁ%ﬁfﬁggﬁﬁf Rl pt ai nr%n{aﬂygnogggi tion rotated fromthe
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10 unloading position. Thus, the indjvidual packages P are unloaded from the chuck plate

233b and a new strip S is loaded onto the chuck plate 233a, simultaneously. Although
FIG. 8a illustrates the packages P rotated in the clockwise direction by an angle of 180°, it
is also possible to rotate the packages P in the counterclockwise direction by an angle of"
180°.

15 ' Accordingly, similar to the control procédure shown in FIG. 7a, the chuck plate
233.b is maintained in a position rotated from the initial position of the chuck plate by an
angle of 180°, so that the packages P can be unloaded from the chuck plate 233b and the
new strip S can be loaded onto the chuck plate 233a, simultaneously.

FIG. 8b shows a control procedure, in which the loading position of the strip S is

20 different from that of the control procedure shown in FIG. 8a. That is, according to FIG.
8b, the strip S is loaded onto the chuck plate 233a other than the chuck plate 233b. This
can be achieved by interchanging the positions of the strip picker an& the package picker.

The control procedure shown in FIG. 8b is substantially similar to the control
procedure shown in FIG. 8a except for the position of the strip S.

25 Since the strip S shown in FIG. 8b is loaded onto the chuck plate 233a, other -



angl e of 180, so that the packages P can be unloaded fromthe chuck plate
233b and the new strip S can be | oaded onto the chuck plate 233 a,

simul taneously. FIG 8b shows a control procedure, in which the | oading
position of the strip Sis 20 different fromthat of the control procedure
shown in FIG 8a. That is, according to FIG 8b, the strip S is |oaded
onto the chuck plate 233a other than the chuck plate 233b. This can be
achi eved by interchanging the positions of the strip picker and the package
pi cker. The control procedure shown i¥¥ FIG 8b is substantially simlar to
the control procedure shomn in FIG 8a except for the position of the
strip S. 25 Si S shown in FIG 8b is | oaded onto the chuck

pl ate 23§%€‘“ s ‘ﬁlé‘r"k?i te %%%Bﬁs fl}%’nd%&ck 83} the ehipgoan beuidledinto tie IE G 8a, the

chi ps cag |deg into th i left direction (chip direction) in FIG 8b
even if &Y fregtion) inddE; Sheven titherofatipnalglingrimmef 8w sawingtdadedRanged, so

that the. han S revented from being contam nated by the
chi ps. 5 1S aé’?‘fé Hﬁ’@%@‘ﬁ?ﬁf@ﬂ"’&ﬁ%@e BEeyntedfnom g@}ag edampightedbpcedur e for
t he savvl Ba o rppar atus for manufacturing the sem conductor package accordi ng

to the flrst &nbodi nent  of the present invention. Simlar to the control

procedure sho Ng FJG 7a r ol roce ure shown in FIG 9a
|n§:)l udes the \é\?:eﬂp}s HF 46S aﬁ'ﬁ% g'{lf"f’?} Co’é‘i“%é’ﬁ‘?cﬁﬂ-‘rf’ﬁe%@cﬁalwﬁl% sawi ng t he

strip S t wever ccording to_the control
pr ocedur ePshiown O?ﬁl i%i %m'gnag ttﬂ?ﬁ ‘%?@%“8@%‘20 cﬁ%rdlnﬁéog’ﬁrﬁrﬁ emgbpdiment

i ncor por ep of sawing the strip S. First, the strip Sis

| oaded oﬁiﬁlﬁgi[&% ;L@ﬁ?érg_e 233b positioned on the right side of the chuck

R T TR
Y-axis alj mﬁlincluﬁe%@ Qﬁwoy&ﬁéhg SR ghét,n?né &g strip S, sawing the strip S
10 and unloading the package P. However, according to the control procedure shown in FIG.
9a, the step of aligning the strip S is incorporated with the step of sawing the strip S.
First, the strip §'is loaded on the chuck plate 233b positioned on the right side of
the chuck plate 233a.
Then, the strip S loaded on the chuck plate 233b is horizontally transferred to a
15 vision inspection position and then the Y-axis alignment is performed with respect o the
strip S. After that, the strip S aligned on the chuck plate 233b is sawn in the transverse
direction along the length thereof at regular intervals.
At this time, in order to prevenf the chuck plate 233a having no strip S loaded
thereon from being contaminated by chips generated during the sawing process, the
20 sawing blade 33 of the sawing machine 30 for sawing the strip S is preferably rotated in
the counterclockwise direction when viewed in the Y-axis direction, thereby allowing the
chips to be guided in the right direction in FIG. 9a. Preferably, the sawing apparatus is
designed such that a handler system including the cleaning unit 40 can be prevented from
being contaminated by the chips generated during the Sawing process.

25 After that, the strip S is rotated in the counterclockwise direction by an angle of



strip S. After that, the strip S aligned on the chuck plate 233b is sawn in
the transverse direction along the length thereof at regular intervals. At
this time, in order to prevent the chuck plate 233a having no strip S

| oaded thereon from being contam nated by chi ps generated during the

saw ng process, the 20 sawing bl ade 33 of the sawi ng machine 30 for saw ng
the strip Sis preferably rotated in the countercl ockw se direction when
viewed in the Y-axis direction, thereby allowing the chips to be guided in
the right direction in FIG 9a. Preféfably, the saw ng apparatus is

desi gned such that a handl er systemincluding the cleaning unit 40 can be

o ocess. U et e RS BieBmetiens beptiorred HbBSpA (b £o Sheh Bkt so
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pr ocedur §,8h8¥ A, LG if Qi fol%edTaUCH. LBk %lage?’%%g,i sg %@%ﬁsg{ned ina

position rotated fromthe initral posrtion o te by an angle

and the 10 now orerog pace ol ARG BRI RORE IF s Rk’ © 220

and the 10 new strip can onto

i il t anesyst fainblde PR pSRRWARARIE Ble REAGRAHEE oe b MG fiPd 0301 NG

position of the strip Sis different fromthat o pr ocedur e

shown i Narfple®f 1969, sd 1@t thi §aclﬁ%e%qf &ixg uma@d%o&%%icg%%%ééé %ﬁﬁla%distﬁe | oaded

onto the chuck plate 233a other than the ¢ can be
aphi evedndwysthf 5 i beatddddADntd e BRRK plA0233af sihiRansbisp Pi cker and the package

i cker.

PLeee FIG. 9b shows a control procedure, in which the loading position of the strip S is
different from that of the control p_rdcedure shown in FIG. 9a. That is, according to FIG.
9b, the strip S is loaded onto the chuck plate 233a other than the chuck plate 233b. This
can be achieved by interchanging the positions of the strip picker and the package picker.

15 The control procedure shown in FIG. 9b is substantially similar to the control
procedure shown in FIG. 9a except for the position of the strip S.
| Since the strip S shown in FIG. 9b is loaded onto the chuck plate 233a, other
than the chuck plate 233b as shown in FIG. 9a, the chips can be guided into the left
direction (chip direction) in FIG. 9b even if the rotational direction of the sawing blade 33
20 is not changed, so that the handler system can be prevented from being contaminated by
the chips.
FIG. 10 is a view illustrating still yet another control procedure for the sawing
apparatus for manufacturing the semiconductor package according to the first embodiment

of the present invention.

25 According to the control procedure shown in FIG. 10, the X and Y-axis



15 The control procedure shown in FIG 9b is substantially simlar to the
control - procedure shown in FIG 9a except for the position of the strip S.
Since the strip S shown in FIG 9b is | oaded onto the chuck plate 233a,
other than the chuck plate 233b as shown in FIG 9a, the chips can be
guided into the left direction (chip direction) in FIG 9b even if the
rotational direction of the sawing blade 33 20 is not changed, so that the
handl er system can be prevented from being contam nated by the chips. FIG
10 is a viewillustrating still yet &hother control procedure for the

saw ng apparatus for manufacturing the sem conductor package according to

the firsj,: i ment. . Qf. the present. invention. 25 Accordin o the contro
procedur %h@ﬁ%ﬁﬁofﬁe W&% ‘i6%’}“?‘%3%%%&"?“@53?P§“5£§°“03|W1 We‘ﬂ*tang%%et he strip S
is achie t i.§1,.09.4,nspection without rotating the strip S

| oaded O%ﬁ?ﬁéggﬁﬁggm%Pg?%qgggg?h%hen, the strip Sis sawn in the transverse
direction al on I 1 r.eqf ular intervals.., After that, the
strip Sis rot gpéelg%}eﬁﬁikﬁ%%c%gﬁtlgglglu%%ivﬁsggﬂ |é%1rc'le1(a:1 qngﬁhegﬁn%%@‘e‘gogﬂgl e of 90,
and then.Lhe: Sl ' ' ' L0 irection.along the width
t her eof g’ regtj: 5&' ?ﬁ%ﬁt}%@}ﬁ%s%égrqo%%g%sgl\g\ngﬁgﬁ%glg%vgge IREUELBNTY | ni shed,

t he pack foar, 1 a; . rclkockw se direction . by an angle
of 90 andt 0en Hggcll {zhglfllta{ézl ?nl)%/éea in?lﬁ‘:)éq‘%r%ém&uﬁ%c Hg&%onuarll “g&%‘? ‘Hgl osition.
Thus, t hgedepelii ¥iduainfogkages P are unl oaded from the chuck 10 plate 233b
and a new strip S i1s |oaded onto the chuck plate 233a, sinultaneously. In
order to perf Omfef M€ sabwid Probe@Ha$ bani FHEKEN ind loBieed i hout
rotating the strip % ésggﬁB&m In FI'G 10; a @%%%%gra%%?ﬁgﬁl¥ﬁ%pection

devi ce | souhReiibdkRibe dhBAlonibS anlalBle of bF LR theAIRECEIAR AEVWGRo TSt perform the
X and Y-axis alignnent for "the Strip Swhile -

package unloading position. Thus, the individual packages P are unloaded from the chuck

10 plate 233b and a new strip S is loaded onto the chuck plate 233a, simultaneously.

In order to perform the X and Y-axis alignment for the strip S without rotating
the strip S as shown in FIG. 10, a special vision inspection device is required. That is, the
vision inspection device must perform the X and Y-axis alignment for the strip S while
performing the vision inspection one time in the X-axis direction, the Y-axis direction or

15 the diagonal direction of the strip S.

In the meantime, different from FIG. 10, it is also possible to rotate the strip S in
the clockwise direction by an angle of 90°.

Hereinafter, the description will be made in relation to a system disclosed in
Korean Patent Application No 10-2003-35020, which has been filed by applicant of the

20 present invention, by applying the chuck table according to the present invention to the
system. The system disclosed in Korean Patent Application No 10-2003-35020 has an
advantage that the components thereof are aligned corresponding to process steps.
However, since the system is provided with a single table, the strip cannot be loaded onto
the chuck table until the package picker picks up the package ﬁom the chuck table. Thus,

25 the above system may present problems occurring in the prior art.



perform ng the vision inspection one time in the X-axis direction, the
Y-axis direction or 15 the diagonal direction of the strip S. In the
meantime, different fromFIG 10, it is also possible to rotate the strip S
in the clockw se direction by an angle of 90. Hereinafter, the description
will be made in relation to a systemdisclosed in Korean Patent -
Appl i cation No 10-2003-35020, which has been filed by applicant of the 20
present invention, by applying the chuck table according to the present
invention to the system The system @0scl osed in Korean Patent Application
No 10-2003-35020 has an advantage that the conponents thereof are_glhgnesh
correspondi ng t rocess steps. However, since the systemis provided w
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conpared with
10 22a for loading the strip S onto the chuck table 23 is separated from the package picker

22b for moving packages P into a cleaning unit. When viewed from a plan view, the
package picker 22b is positioned at a front portion of the system as compared with the
strip picker 22a. In the meantime, a ceiling member of the system extends forward of the
system and a guide rail is installed below the ceiling member so as to mount the strip

15 picker 22a and the package picker 22b on the guide rail. In addition, the chuck table 23
can horizontally move in the Y-axis direction. The sawing machine 30 includes a pair of
sawing blades 33 symmetrically aligned in the X-axis direction and moves in the X-axis
direction to perform sawing work with respect to the strip S.

Therefore, in the sawing apparatus according to the second embodiment of the

20 present invention, the strip picker 22a is installed separately from the package picker 22b
to perform loading work for the strip S and unloading work for the packages, respectively,
so that the strip S and the packages P can be effectively loaded/unloaded onto/from the
chuck plate. In addition, since the on-loader unit 10 is directly coupled to one side of the
sawing apparatus, the alignment of the system can be simplified, thereby facilitating the

25 processes and improving workability of the system.



strip picker 22a. In the neantinme, a ceiling nenber of the system extends

forward of the systemand a guide rail is installed below the ceiling
menber so as to nmount the strip 15 picker 22a and the package picker 22b on
the guide rail. In addition, the chuck table 23 can horizontally nove in

the Y-axis direction. The sawi ng machine 30 includes a pair of saw ng

bl ades 33 symmetrically aligned in the X-axis direction and noves in the
X-axis direction to performsawi ng work with respect to the strip S
Therefore, in the sawi ng apparatus aciording to the second enbodi nent of
the 20 present invention, the strip picker 22a is installed separately
fromthe package picker 22b to performloading work for the strip S and
unl oadi ng wor k Feeinefie. pametead &y contedlingtht vasipg appsmisifat memdacturinigp S and t he
packages P can be effectively | oaded/ unl oaded onto/fromthe chuck plate.

| n addi t f¥nsemiGondectenpsclnge pesqating tarihe seeond embidinesnt pithe prepineihverticane si de of
the saw ng apparatus, the alignment of the systemcan be sinplified,

t her eby 4tPP FesgEipssyvitnesterense ip arcempanyingdawisgt ovi ng wor kabi ity of the
system 21 Hereipafter, a nethod for controlling the sawi ng apparatus for
manuf act uri ng tHESs b1 R A atrcisyTs iJuttietigs 2 sertey! arosedurefor e ssweend enbodi ment
of the present %nvent'on. will be described with reference to acconpanyi ng
dr Awi ngs .aplﬁr&s. of BinyigctyEng the semigopdurtor packpgaaceryding dothe sedondr ocedure for
the sawin a tus for manufacturing the sem conductor package
accordinﬁg?SgPﬁggg%@Hﬁﬁmngﬁﬂﬂﬁwﬂent of the present invention. Simlar to
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control %&&ﬁ&&%&uﬁé&%ﬂé &éﬂg%f SO%dl%E bk '1'? §:°a8%hm”§ %e S?ljlp g,hszetwgltgetﬁg sq:}‘ip S
10 and unloading the package P.
That 1s, the control procedure according to second embodiment of the present
invention is identical to the controi procedure according to the first embodiment of the
present invention except that the strip S is parallel-loaded on the chuck table in the X-axis
direction, the strip S is sawn by the relative movement between the sawing machine 30
15 moving in the X-axis direction and the chuck plates 233a and 233b moving in the Y-axis
direction, and loading/unloading work for the strip S and the packages P. That is, the
rotational direction and rotating angle of the chuck plates 233a and 233b may be variously
selected if the chuck plates 233a and 233b can be maintained in a predetermined position
rotated from the initial position (strip loading position) by an angle of 180° when the
20 package P is unioaded from the chuck plate after the sawing process has been finished.
The control procedure shown in FIG. 12 is basically identical to the control
procedure shown in FIG. 7a.
First, the strip S is loaded on the chuck plate 233b, which is positioned above the
chuck plate 233a when viewed from the plan view. To this end, the strip picker head 221

25 picks up the strip S introduced into the sawing apparatus and moves towards an upper



invention is identical to the control procedure according to the first
enbodi nent of the present invention except that the strip Sis
paral |l el -1 oaded on the chuck table in the X-axis direction, the strip Sis
sawn by the relative novenent between the sawi ng machine 30 15 noving in
the X-axis direction and the chuck plates 233a and 233b noving in the
Y-axis direction, and | oadi ng/unloading work for the strip S and the
packages P. That is, the rotational direction and rotating angle of the
chuck plates 233a and 233b may be vard2ously selected if the chuck plates
233a and 233b can be maintained in a predeterm ned position rotated from
t he initial.go i.tion (strip | oading position) by an angle of 180 when the
20 packag&e i"iﬂ‘ﬁﬁ W?f%tl??étg%ﬂéksﬁpﬁ’t diuck platnd3bawi ng process has
been finished. _The c ntrc%(l procedure shown in FIG 12 is basically

i dentical to theBdht fdmd Yspys aligmmentis paptormed mid respact tethestrip § loedest rip S i s

233 5 un@h CCBUERPI BT e T g P § ol an b Gruckmera SIS pi cker hoad
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Y- axi i - f .W.ih respect to_the strjip. S by rotating the
dtrip s PHAHRR S BE PR bR S i s A VisE SSGHRREY t hew ¢ he

X-axi s agﬁgﬂ%@gg%ios performed with respect to the strip S by rotating the
strip S in the clockwi se direction by an angle of 90. After that, the

o111, o1 nech@h el i e B Qo i 10 e otes
ter eof Bickages P. First, the strip S is sawn in the transverse direction along the length thereofat
regular intervals and then the strip S is sawn in the longitudinal direction along the width
thereof at regular intervals by rotating the strip S in the clockwise direction.
In detail, the sawing blade 33 of the sawing machine 30 being rotated above the
strip S moves down toward the strip S and the chuck plate 233b having the strip S loaded

15 thereon is horizontally moved in the Y-axis direction by means of the chuck table 23, so
that the strip S is sawn in the transverse and longitudinal directions thereof. At this time,
the sawing machine 30 moves from a front portion to a rear portion of the strip S in the X-
axis direction with a predetermined time interval, thereby sawing the strip S at regular
intervals.

20 In order to prevent the chuck plate 233a having no strip S loaded thereon from
being contaminated by chips generated during the sawing process, the chips are preferably
guided into a predetermined direction (chip direction shown in FIG. 12a) other than the
direction toward the chuck plate 233a. That is, the sawing blade 33 of the sawing machine
30 for sawing the strip S is rotated in the clockwise direction when viewed in the X-axis

25 direction, thereby allowing the chips generated during the sawing process to be guided in



regular intervals and then the strip Sis sawn in the |ongitudinal
direction along the width thereof at regular intervals by rotating the
strip Sin the clockwi se direction. In detail, the saw ng bl ade 33 of the
sawi ng machi ne 30 being rotated above the strip S noves down toward the
strip S and the chuck plate 23 3b having the strip S |oaded 15 thereon is
horizontally noved in the Y-axis direction by neans of the chuck table 23,
so that the strip Sis sawn in the transverse and | ongitudinal directions
thereof. At this tinme, the sawi ng nethine 30 noves froma front portion to
a rear portion of the strip Sin the X- axis direction with a predeterm ned
time interval, .thereby sawing the strip S at regular. intervals. 20 In
order to ‘?@el‘e‘l{’ﬁe“t‘??e‘ng:ﬁgc@apl ate 233a having no strip S | oaded thereon from
bei ng contam nat ed chi ps generated_during the sawi ng process, the chips
are preferably ‘L‘gﬁﬁtg%ﬁ‘“i BFO5esH ’éﬁﬂﬁsﬁlféldg'ﬁﬂ’?‘é‘ég?sc?nar(’&ﬁtﬁdﬂithﬂecti on shown

in FIG 12a) other than the diLrectigon toward the chuck plate 233a. That
is, the SCW GBF%C n %aﬁﬁnﬁlﬁé}%é@"\ﬂnﬁg‘wﬁéewqﬁ%aﬂyw‘%rnt%ﬁwpﬁ‘émg%e strip Sis

herehy AMelRREoRRE"TRR BB BN ot e B i T hedee o be_gu ded
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fini shed e package are’r ‘rection by an
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be unl oad_@gnfbgmgmﬁggﬁl&k@lﬁg%%?égumoﬁ&ﬁ new strip S can be | oaded on

the chuck plate 233a, sinmultaneou
10 C _ In the meantime, referring to FIG. 12b, the strip S can be loaded onto the chuck

plate 233a other than the chuck plate 233b on which the strip S is loaded in FIG. 12a. That
is, the strip S is alternately loaded on upper surfaces of the chuck plates 233a and 233b.

The control procedure shown in FIG. 12b is substantially similar to the control
procedure shown in FIG. 12a except for the rotational direction of the chuck plates 233a

15 and 233b. Thus, detailed description thereof will be omitted below.

Since the rotational direction of the strip S shown in FIG. 12b is reversed with
respect to the rotational direction of the strip S shown in FIG. 12a, the rotating angle of the
chuck plates 2332 and 233b is limited within an angle of 180°. Thus, the tangling of cables
or vacuum lines, which may occur when the chuck plates 233a and 233b excessively

20 rotate, can be prevented. However, in the same manner as the first embodiment of the
present invention, if there is no problem derived from the tangling of the cables or vacuum
‘lines, it 1s not necessary to limit the rotating angle of the chuck plates 233a and 233b
within an angle of 180°.
FIGS. 13a and 13b illustrate the control procedure obtained by combining the

25 control procedures shown in FIGS. 12a and 8a and the control procedures shown in FIGS.



10 In the nmeantine, referring to FIG 12b, the strip S can be | oaded onto
the chuck plate 233a other than the chuck plate 233b on which the strip-S
is loaded in FIG 12a. That is, the strip Sis alternately | oaded on upper
surfaces of the chuck plates 233a and 233b. The control procedure shown in
FIG 12b is substantially simlar to the control procedure shown in FIG
12a except for the rotational direction of the chuck plates 233a 15 and
233b. Thus, detail ed description thereof will be omtted bel ow. Since the
rotational direction of the strip S 3fown in FIG 12b is reversed with
respect to the rotational direction of the strip S showmn in FIG 12a, the
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obt ai ned by conbining the control procdedures s and 10. 5

Meanwhi | Rading el Shid et &dakibakhdr HER the/ @hold g;{clégﬁh@ﬁ‘é?ek?ﬂvéﬁlB}Q’ya whol e

cycle of the present invention (that 1s, the ripis alternate | oaded

on the cimeihélkay@Sofhe fnl%é‘ent alvefdon! R0VEER ARG iCHterBRely BRdePéh @b, 10, 13a,
13b, 14a, 14b and 15 only show the step of |[|oOading the strip onto the
clwuck t abhuek pRitdI F the Bk tisle AR bE e 411§ iBdQEtod I RitRFESERE td BNRNL AR
12b. |
The whole cycle and the step of loading the strip onto the chuck table can be
understood through combinations of the above-described control procedures, so they will
not be further described below.
15 While this invention has been described in connection with what is presently
considered to be the most practical and preferred embodiment, it is fo be understood that
the invention is not limited to the disclosed embodiment and the drawings, but, on the
contrary, it is intended to cover various modifications and variations within the spirit and
scope of the appended claims.
20
Industrial Applicability
As can be seen from the foregoing, according to the sawing apparatus for
manufacturing the semiconductor package and the method for controlling the same of the

present invention, two chuck plates are provided on the chuck table so that loading work

25 for the strip is performed simultaneously with unloading work for the packages when



The whol e cycle of the present invention, in which the strip is alternately
| oaded on the 10 chuck plates of the chuck table, can be easily understood
with reference to FIGS. 7b and 12b. The whol e cycle and the step of

| oading the strip onto the chuck table can be wunderstood through

conbi nations of the above-described control procedures, so they will not
be further described below 15 Wiile this invention has been described in
connection with what is presently considered to be the nost practical and
preferred enbodinent, it is to be un@érstood that the invention is not
limted to the disclosed enbodi nent and the draw ngs, but, on the
contrary, i.it i.s jntended to cover various nodifications and variations
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Applicability. As n be seen fromthe foregoing, according to the saw ng
apparatugﬂﬂwﬁ“mﬁﬁﬁ é@?ﬁ?@ﬁﬁ“¥ﬁﬁﬁéﬁﬁiconductor package and the nethod for

controlling t nme of.the resent jnvention, t chuck plates are
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In addition, according to the present invention, the on-loader unit is directly
coupled to one side of the sawing apparatus and the strip picker for loading the strip is
10 separated from the package picker for unloading the packages. Thus, the Ibading work for
the strip and the unloading work for the packages can be effectively performed. The

present invention simplifies the alignment of the system so that the processes can be

facilitated, improving productivity of the system per unit time.

15



I n addi tion, according to the present invention, the on-loader unit is
directly coupled to one side of the sawi ng apparatus and the strip picker
for loading the strip is 10 separated fromthe package picker for unloading
t he packages. Thus, the loading work for the strip and the unl oadi ng work
for the packages can be effectively perfornmed. The present invention
sinplifies the alignnent of the systemso that the processes can be
facilitated, inproving productivity of the systemper unit tine. 15 26
Clains 1. A sawi ng apparatus for man@oacturing a sem conductor package, the
saw ng apparatus conprising: a chuck table base; 5 a chuck table installed
on the chyck table base such that the chuck table horizontally noves on
the chuck”¥85l e base; two chuck plates rotatably installed on the chuck
tabl e such th a strip is |qaded _on upper surfaces of the chuck plates by

turns; a sawi ng nEYHSFEPHBRES rmafgurine 2 semicepdusiarparkags, theeawmack pl at e
into ind%vidaal 10. packages by performng a relative novenment with respect
to the cRUK*TABI™%Rd a strip/ package picker for |oading the strip onto

t he chuck plagﬁ%ﬁapd]ygloading t he packages fromthe chuck plates,

si mul t aneousl y. " Z. by gﬁhﬁng apparatus as clainmed in claim1l1, wherein the

huck t abl i ted. f an i,nitial position thereof by an angl e of
T80 when a s atetBiE insbden o TR Bne bk Bese Bk tpShe ek Biier ¢hat 4 new
strip |shgggg%@g%?%%g&gﬁagﬁg%ﬂgﬁég%es of the chuck table and the packages

are unl oa abl'é %?’neans of the strip/package picker,
si nul t aneousl Yswo chuck plates rotatably instglled on the chuck table such that a strip is loaded

on upper surfaces of the chuck plates by turns;
a sawing machine for dividing the strip loaded on the chuck plate into individual
10 packages by performipg a relative movement with respect to the chuck table; and
a strip/package picker for loading the strip onto the chuck plates and unloading

the packages from the chuck plates, simultaneously.

2. The sawing apparatus as claimed in claim 1, wherein the chuck table is rotated
15 from an initial position thereof by an angle of 180° when a sawing process has been
finished in such a manner that a new strip is loaded onto the chuck plates of the chuck

table and the packages are unloaded from the chuck table by means of the strip/package

picker, simultaneously.

20 3. The sawing apparatus as claimed in claim 2, wherein the chuck table is

alternately rotated in forward and reverse directions by an angle of 180° so as to prevent

cables from being entangled.

4. The sawing apparatus as claimed in claim 2, wherein a rotational direction and

25 a rotating angle of the chuck table is controlled such that the chuck table is positioned



20 3. The sawi ng apparatus as clained in claim2, wherein the chuck table
is -alternately rotated in forward and reverse directions by an angl e of
180 so as to prevent cables frombeing entangled. 4. The saw ng apparat us
as claimed in claim2, wherein a rotational direction and 25 a rotating
angl e of the chuck table is controlled such that the chuck table is
positioned 27 wthin an angle of 1800 fromthe initial position thereof
when the strip is aligned. 5. The sawi ng apparatus as clainmed in claim1,
wherein the sawi ng machine includes2i spindle which is rotated as a
predeterm ned power is applied thereto and a 5 sawi ng bl ade installed at
one end of the spindle so as to divide the strip into individual packages,
a rot at i SHLT @iapsleof d30°drom e wHalngsision Sierrgt bpn e lstrwds sligrkdt hat chi ps
generated during a sawi ng process for the strip are not directed toward

t he chuck plate having no strip |oaded thereon. 10 6. A nethod of

controlling a i ng.apparatus for nuf act urj ng, a sem conductor package
and i ncl udi ng 5’?%‘4 ia%ﬁ%igpﬁf‘ &s CP%G%EBF loghprindhswingamaghiss of . i)

| oadi tri irst chuck plate of two chuck _plates; ji) alignin
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an angl e 1J.30; fipREpan initial position thereof. 8. The nethod as clained
in claim7, wherein chips generated during a sawi ng

10 6. A method of controlling a sawing apparatus for manufacturing a semiconductor
package and including two chuck plates, the method comprising the steps of:
i) loading a strip on a first chuck plate of two chuck plates;
ii) aligning the strip loaded on the first chuck plate; .
1ii) sawing the strip loaded on the first chuck plate into individual packages; and
15 iv) unloading the packages by rotating the first chuck plate from an initial position
thereof by an angle of 180° and loading a new strip onto a second chuck plate of two

chuck plates, simultaneously.

7. The method as claimed in claim 6, wherein, in-step ii), a rotational direction
20 and a rotating angle of a chuck table is controlled such that the chuck table is positioned

within an angle of 180° from an initial position thereof.

8. The method as claimed in claim 7, wherein chips generated during a sawing
process for the strip are directed in a predetermined direction without being directed

25 toward the second chuck plate having no strip loaded thereon.



process for the strip are directed in a predeterm ned direction w thout
being directed 25 toward the second chuck plate having no strip | oaded
thereon. 28 9. The nmethod as clained in claim?7, wherein, after step iii),
t he packages aligned in a position rotated fromthe initial position of the
chuck table by an angle of 180 are horizontally transferred to a package
unl oadi ng position. 5 10. The nethod as clained in any one of clainms 6 to
9, wherein steps ii) toiv) are repeated after step iv) has been finished,
in which a rotational direction of tRé strip is reversed in each step. 10
11. A sawi ng apparatus for manufacturing a sem conductor package, the
sawi ng apparatus conprising: a chuck table base; a chuck table installed
on the chuck table base such that the chuck table horizontally noves in a
Y-axis directi on tLhe chuck .table base: .15.t chuck plates .totatably

i nstall ed on tgﬁih%ﬁlﬁ%'ﬁgf‘%\%?’glegﬁ%aa%&w eteé?’raftf)ly\%%%p lflgglbeelgacgadgﬁs fﬁ%‘g? surf aces
of the chuck Qlate
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digection; and a package picker for unloading the packages fromthe chuck
plate while noving in the X-axis direction in parallel to the strip picker

when the stripoDirfkGEmbOASaitdS iPldy dhe oPBhhs'd ¥ oS RUGKinRIAL §) to iv) are

repeated after step iv) has been finished, in which a rotational direction of the strip is

reversed in each step.

10 11. A sawing apparatus for manufacturing a semiconductor package, the sawing
apparatus comprising:
a chuck table base;
a chuck table installed on the chuck table base such that the chuck table
horizontaliy moves in a2 Y-axis direction on the chuck table base;
15 two chuck plates rotatably installed on the chuck table such that a strip is loaded
on upper surfaces of the chuck plates by turns; |
a sawing machine for dividing the strip loaded on the chuck plate into individual
packages by performing a relative movement with respect to the chuck table;
a strip picker for loading the strip onto the chuck plate while moving in an X-axis
20 direction; and
a package picker for unloading the packages from the chuck plate while moving
in the X-axis direction in parallel to the strip picker when the strip picker loads the strip

onto the chuck plate.



