SEMICONDUCTOR PACKAGE SAWING APPARATUS BACKGROUND OF THE INVENTION Field
of the Invention [1] The present invention relates to a semiconductor package sawing apparatus.
More specifically, the present invention relates to a semiconductor package sawing apparatus that an
assembly of semiconductor packages can be fed from a tray or a cassette. Background of the Related
Art [2] Generally, Semiconductor device packages provide environmental protection to one or more
integrated circuit devices, referred to as semiconductor dies, encased within the
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BACKGROUND OF THE INVENTION

Field of the Invention

[01] The present 1invention relates to a semiconductor
package sawing apparatus. More specifically, the present
invention relates to a semiconductor package sawing apparatus
that an assembly of semiconductor packages can be fed from a tray

Or a cassette.

Background of the Related Art

[02] Generally, Semiconductor device packages provide
environmental protection to one or more 1integrated circuit
devices, referred to as semiconductor dies, encased within the
package. The semiconductor dies have input/output pads
electrically interconnected to inner lead portions of a leadframe
or an interposer by wire bonds, tape bonds, solder ball bonds
(flip—-chip bonds) or the 1like. Opposing outer lead portions of
the leadframe or interposer are electrically interconnected to
circuits on a printed circuit Dboard, flex circuit or other
external circuitry. A polymer molding —resin encases the
semiconductor die and at least the inner lead portion of the

leadframe or interposer.



package.The semiconductor dies have input/output pads electrically interconnected to inner lead
portions of a leadframe or an interposer by wire bonds, tape bonds, solder ball bonds (flip-chip bonds)
or the like. Opposing outer lead portions of the leadframe or interposer are electrically interconnected
to circuits on a printed circuit board, flex circuit or other external circuitry. A polymer molding resin
encases the semiconductor die and at least the inner lead portion of the leadframe or interposer.

[3] An assembly of semiconductor packages manufactured as described above is aligned by a vision
inspection device and transferred to a sawing unit while being seated on a chuck table, and the
assembly of sE@dtondiicton packades isfSeparatedintoc plurality: bé gssembliestafcsemiconductor
packages. [4] An assembly having a plurality of semiconductor packages can be divided into
semicondacétor Paekagesakirough a singuiatibn lprocessvafterperformingca hvoldintppiotessind [5] An
assembly of semiconductor packages may be supplied from a tray having accommodating grooves for
accommb#afifid fdifiduaPassembiiies] rather than HonPa donventsral cassettemagazine bt the like.
[6] However, if different semiconductor package sawing apparatuses are provided according to feeding

types (e Y% ¢cdsefté MATHANSfeedifig oA tHay to&dirg): ti§ TouldheSTRASH 6 spateand money,
thus increasing,semicopductor manufacturing costs, SUMMARY OF .THE INVENTION

[04] An assembly having a plurality of semiconductor
packages can be divided into semiconductor packages through a
singulation process after performing a molding process.

[05] An assembly of semiconductor packages may be supplied
from a tray having accommodating grooves for accommodating
individual assemblies, rather than from a conventional cassette
magazine or the like.

[06] However, if different semiconductor package sawing
apparatuses are provided according to feeding types (e.g., a
cassette magazine feeding or a tray feeding), this could be a

waste of space and money, thus increasing semiconductor

manufacturing costs.

SUMMARY OF THE INVENTION

[07] Therefore, the present invention has been made in view
of the above problems, and it 1is an object of the present
invention to provide a semiconductor package sawing apparatus

with improved utilization and efficiency, in which although a



[7] Therefore, the present invention has been made in view of the above problems, and it is an object
of the present invention to provide a semiconductor package sawing apparatus with improved
utilization and efficiency, in which although a means for supplying a sawing target assembly of
semiconductor packages is changed, a sawing process can be performed by adding a simple
conversion unit to the semiconductor package sawing apparatus.  [8] In accordance with an aspect
of the present invention, the above and other objects can be accomplished by the provision of a
semiconductor package sawing apparatus comprising a a pickup part having at least one pickup units
for pickingeap @an fssemblyof semjconducter packagesea trasfempart for fransfieirimgnthecpickup part
in a predetermined direction, a material supply part including at least one feeders for transferring a tray
in a directiorcpapendiculdran Eettansfesdirectipreafhe sickup pdre, tosubplytthe dsseadishy of
semiconductor packages to the pickup part and a sawing part including at least one chuck tables for
holding SemidctitiRtof patRaFeLSupphed from theltRateRalistpph far ‘andaf feade one?&aWitig units.
[9] The material supply part may include a tray supply unit for stacking trays in which assemblies of
semicondbERT packages are accommodated and a tray discharge unit for stacking empty trays, and

the feeder inclydes a first feeder for transferring the tray from the tray supply unit to a pickup position
of the pickup ;EQ% nd 5“3&%%%%388%0‘?%Fa}hs?é}riﬁﬁgﬁé: 1fra(f/?rotrﬁ(\%/v |c%£%een§ssler}x fies 6t

semicondyctoL paskages,are.pigked yp by he pickupuniLio the tray dischargs unit, (10} The
material SUppﬁl/ part may inclu erhrst ide ralls an seconcij E)I e ralls ar ngeg If:?a direction

perpendicplar to the é@?‘éﬁ%t@&e_%i%koi%@e Qé%ﬁ)aﬂ’%%ﬁ%?%{%%“ ey sothat the fray. may be

supplied from the tray supply unit or discharged to ray discharge unit by the first or second feeder.
[11] Thegnateriab supRly partifugber may ipcludea tray pickup unitifer pickingur a traysfsamithe first

guide rails and seating the tray on the second guide rails.

of semiconductor packages, a transfer part for transferring the
pickup part in a predetermined direction, a material supply part
including at least one feeders for transferring a tray in a
direction perpendicular to a transfer direction of the pickup
part, to supply the assembly of semiconductor packages to the
pickup part and a sawing part including at least one chuck tables
for holding semiconductor packages supplied from the material
supply part and at least one sawing units.

[09] The material supply part may include a tray supply
unit for stacking trays 1in which assemblies of semiconductor
packages are accommodated and a tray discharge unit for stacking
empty trays, and the feeder includes a first feeder for
transferring the tray from the tray supply unit to a pickup
position of the pickup part and a second feeder for transferring
the tray from which the assemblies of semiconductor packages are

picked up by the pickup unit to the tray discharge unit.



[12] A seating part, on which a material accommodating groove may be formed, provided between the
material supply part and the chuck table of the sawing part, and the pickup part transfers the
semiconductor material picked up from the material supply part to the chuck table by way of the
seating part.  [13] The seating part may include a driving means for driving the seating part in a
direction perpendicular to the transfer direction of the pickup part transferred by the transfer part.

[14] The number of material holding grooves formed on the chuck table to rest the assemblies of
semiconductor packages and the number of the material accommodating grooves of the seating part
may be respeClivdly a Thvisoraafethé nunsbendfymaterial aesgommodatiag Groovesyofithe trayils  [15]
The pickup part may have a single-pickup unit for picking up an individual semiconductor package and
a multi-pickiipasritfod sitwultihevasiypicking upsaplurality ofiasseniisliesiof seaidonductaor packages.
[16] The pickup part may include a vision unit for acquiring position information of the semiconductor
material BySpHotégraphing thessemicbnadctbl thatéfade cerithodted iR RS BcédifnTotating Yroove
of the tray or the semiconductor material accommodated in the accommodating groove of the seating

part. A chESetttTA¥gaZie fotstatkiiy aid suppRiing 'SemidontictGrpackages may BE
detacha%IY atlﬁlched éo one sige of the ma erialh%urp ly part in mod%lgr f(%ring.st [18] Either of the first

and second festiets of the material 5G5ply part ay be 8Rgagediwith s conversion anitthrough an

engagin%éneec{’gber, the conversion unit may be mounted to guide an assembly of semiconductor
packages suppﬁéd in a direction parallel to the transfer direction of the pickup part from the cassette

magazine whigh;sfacks,and supplies the assgmplies, of semicopdyctrpackagesje o tray

pickup unit for picking up a tray from the first guide rails and
seating the tray on the second guide rails.

[12] A seating part, on which a material accommodating
groove may be formed, provided between the material supply part
and the chuck table of the sawing part, and the pickup part
transfers the semiconductor material picked up from the material
supply part to the chuck table by way of the seating part.

[13] The seating part may include a driving means for
driving the seating part 1in a direction perpendicular to the
transfer direction of the pickup part transferred by the transfer
part.

[14] The number of material holding grooves formed on the
chuck table to rest the assemblies of semiconductor packages and
the number of the material accommodating grooves of the seating
part may be respectively a divisor of the number of material

accommodating grooves of the tray.



[19] Connection holes may be provided in the feeder and the conversion unit respectively, and the
engaging member may be engaged with the connection holes of the feeder and the conversion unit.
[20] The conversion unit may include a pair of guide rails, a supporting plate for mounting the guide
rails, and a driving means for adjusting a width of the guide rails.  [21] An individual driving means
may be provided at each of the guide rails so that the guide rails may be driven independently from
each other so as to adjust the width between the guide rails and a position of each guide rail.  [22]
The driving means may approach or separate the guide rails by displacing the guide rails with a same
distance, and [&é positibrs of thégnide saits canpe tharged bysmoying-thefeeder emgagetbwith the
conversion unit.  [23] The the pickup part further may include a gripper for gripping a front end of an
assembly of sentcomdctor packaigbsin thercassetie sragazine aadavithdtawiny tHelasseribly of
semiconductor packages to the guide rails. A vision unit for acquiring position information of the
assemblyof senficondtietbr paekagés vnithé picklip Whittor BRe gaide-rails mayIseprovided Bélow a
transfer path of the assembly of semiconductor packages transferred from the material supply part to

the chuckFaBECOHE SAwikg partthrough the pickup part or the guide rails.

[16] The pickup part may include a vision unit for
acquiring position information of the semiconductor material by
photographing the semiconductor material accommodated in the
accommodating groove of the tray or the semiconductor material
accommodated in the accommodating groove of the seating part.

[17] A cassette magazine for stacking and supplying
semiconductor packages may be detachably attached to one side of
the material supply part in a modular form.

[18] Either of the first and second feeders of the material
supply part may be engaged with a conversion unit through an
engaging member, the conversion unit may be mounted to guide an
assembly of semiconductor packages supplied in a direction
parallel to the transfer direction of the pickup part from the
cassette magazine which stacks and supplies the assemblies of
semiconductor packages.

[19] Connection holes may be provided in the feeder and the
conversion unit respectively, and the engaging member may be
engaged with the connection holes o0of the feeder and the

conversion unit.



BRIEF DESCRIPTION OF THE DRAWINGS [24] FIG. 1 is a plan view showing a semiconductor
package sawing apparatus according to the present invention.  [25] FIG. 2 is a view showing a
conversion unit mounted on a feeder of a semiconductor package sawing apparatus according to the
present invention.  [26] FIG. 3 is a plan view showing a semiconductor package sawing apparatus
according to the present invention, on which a conversion unit is mounted. DETAILED DESCRIPTION
OF THE PREFERRED EMBODIMENT [27] Preferred embodiments of the present invention will be
described below in more detail with reference to the accompanying drawings. Advantages and
features of thd PPdsenfimventiowcard implementation metiodi:therecfivillde clarified throlgh
followingembodimentsdescribed withreferencetothe accompanying drawings. The present invention
may, howeverpbe embadied it différant formstamy shdudd aotlble canstived aslimitedtpitheng
embodiments set forth herein. Rather, these embodiments are provided so that this disclosure will be
thorough"&aa tohtplete aRAWHII Fully ¥orlidy the scupeddrifie préderit-invention to those skilled in the

art. Further, the present invention is only defined by scopes of claims. Like reference numerals refer to
erekﬂnaﬂsgﬁihghgﬂtlmleldual driving means may be provided at each of

the guide ©rails so that the guide ©rails may be driven
independently from each other so as to adjust the width between
the guide rails and a position of each guide rail.

[22] The driving means may approach or separate the guide
rails by displacing the guide rails with a same distance, and the
positions of the guide rails can be changed by moving the feeder
engaged with the conversion unit.

[23] The the pickup part further may include a gripper for
gripping a front end of an assembly of semiconductor packages in
the cassette magazine and withdrawing the assembly of
semiconductor packages to the guide rails.

A vision unit for acguiring position information of the assembly
of semiconductor packages on the pickup unit or the guide rails
may be provided below a transfer path of the assembly of
semiconductor packages transferred from the material supply part
to the chuck table of the sawing part through the pickup part or

the guide rails.



sawing apparatus 1000 according to the present invention.  [29] The semiconductor package
sawing apparatus 1000 according to the present invention includes a pickup part 200 having at least
one pickup units for picking up an assembly of semiconductor packages, a transfer part 300 for
transferring the pickup part 200 in a predetermined direction, a material supply part 100 having at least
one material accommodating grooves sp for accommodating the assembly of semiconductor packages
and at least one feeders for transferring any one tray t among a plurality of stacked or to-be-stacked
trays in a direction perpendicular to the transfer direction of the pickup part 200 to supply the assembly
of semiconductor packages tBREES CRES QRIEP2ZONNoFa THR/IMRBAANEE having at least one chuck
tables 510 having at least one holding parts (not shown) for holding the assembly of semiconductor
packages supptiéd frofmithe rhatesiabsuppiypart 900 sand anteast o sawiriyanits 520.cka{80] The
semiconductor package sawing apparatus 1000 according to the present invention can be supplied
with sawfiy tdtge BRESETAbBlY ofSerRiEsRaGctbP pabRages s troligH e tray  for holding a plurality of
semiconductor packages, unlike a conventional semiconductor package sawing apparatus.  [31]
The semiconoﬁ%&r packdge sawihgiappardtus 100D ACIBIES THE pickBp part 200" THE ek part 200
transfers thg a semblé/ of semi,condgctotr ackag%s from the material sug)gl}/ part 100 Olto thetsawing
part, as fhe transter part 300 moves Whilethetassently oF Semiconductor packages'is beig Picked up
by the_p?hlépugaétsze% . 'nL?Q’lelglhgnpiCKUp part 200 may includes a single-pickup unit 220 for picking
up an individ al

assembﬁ/ (WehICh is composed of semiconductor packages) and a multi-pickup unit

230 for simultagggusly-picking up.a plugglity of assembli€s: g 2 semiconductor package
sawing apparatus according to the present invention, on which a

conversion unit is mounted.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[27] Preferred embodiments of the present invention will be
described below in more detail with reference to the accompanying
drawings. Advantages and features of the present invention, and
implementation methods thereof will be clarified through
following embodiments described with reference to the
accompanying drawings. The present invention may, however, be
embodied in different forms and should not be construed as
limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be thorough
and complete, and will fully convey the scope of the present
invention to those skilled in the art. Further, the present
invention 1is only defined by scopes of claims. Like reference

numerals refer to like elements throughout.



[33] The single-pickup unit 220 may be provided to individually pick up the assembly provided in the
tray t or the like. The multi-pickup unit 230 may be provided at the pickup part 200 together with the
single-pickup unit 220 to pick up a plurality of assemblies, simultaneously. The multi-pickup unit 230
will be described below.  [34] In addition, the pickup part 200 may include a vision unit 240 for
inspecting the alignment state of an assembly. Specifically, the pickup part 200 may include the vision
unit 240 for acquiring position information of an assembly by photographing the assembly
accommodated in the material accommodating groove sp provided in the tray t or the assembly loaded
in an material [&ling gicovel4d10sprovidednn aiseating paitd00: s dqB85F-Accordingty,dhevigien unit
240 collects information on misalignment or the like of the assembly in the process of picking the
assembly aplogsedtingrthevassehibly apc andithe misaligiementeerthe likeveaxt bercorrected in the
seating process which seats the assembly on a holding groove of a chuck table.  [36] The
semiconductof$atkage SawitGapparstiis 1900 aBesrffto tife pidsent mVEAESH Hfay iddldde a pair
of feeders, disposed parallel to each other. One of the feeders can be used to transfer a tray t, in

which at1€&5She dssbblieS arBHetonimodaied th4 pidkip Positiorf of RFE Hidkup part 2 6? and the

other_ to Hgggfer antenlpé[% tray, from whi%h all assembl%es of semiconductor packgg%s are picked up by
the pickup'part 200, to'a tr

5V distRafge Podition. 1t 137 Speeificaly T theimaterial SUpPR/ part 100

includessae%rlzi% sugglé(t%nit 180 {(oar stackigg %rg %,Si which ags%rggli%% ar accor@modated, tq?(d a tray

discharge unit 190 for stgclgﬁg en?petfl trays from w ich the assemblies of s]é?ﬁ}gor?éﬁc%[ggpac eages are

picked up by the pickyp unjh20Q, and the feeder,may include.a firgt feeder, 120.for £rf‘”§(?§%'%%a tray

from the tray supply unit 180 to the pickup position of the pickup part and a second feeder for

transferring-a tray fromawhich the assembliesf semicanductos Rackages @i picked ypdy the pickup
unit 200 to the tray discharge unit 190.  [38] A pair of the feeders 120 and 140 may include a first

feeder 120 forawithataving ontowing adeeinnvhich assemblies afisemicopdueioypackagesaare

acoommodated from the tray supply
least one feeders for transferring any one tray t among a
plurality of stacked or to-be-stacked trays in a direction
perpendicular to the transfer direction of the pickup part 200 to
supply the assembly of semiconductor packages to the pickup part
200, and a sawing part 500 having at least one chuck tables 510
having at least one holding parts (not shown) for holding the
assembly of semiconductor packages supplied from the material
supply part 100, and at least one sawing units 520.

[30] The semiconductor package sawing apparatus 1000
according to the present invention can be supplied with sawing
target assembly of semiconductor packages ss through a tray t for
holding a plurality of semiconductor packages, unlike a
conventional semiconductor package sawing apparatus.

[31] The semiconductor package sawing apparatus 1000

includes the pickup part 200. The pickup part 200 transfers the

8



unit and a second feeder 140 for transferring or towing a tray to discharge a tray from which the
assemblies of semiconductor packages have been picked up by the pickup unit 200 to the tray
discharge unit. [39] The material supply part 100 may include guide rails 110 and 130 for
supporting the tray t so that the tray may be supplied from the tray supply unit 180 or discharged from
the tray discharge unit 190 by the first or second feeder 120 or 140. Each of the guide rails 110 and
130 can be provided in parallel to support the tray transferred by each of the feeders 120 and 140.
[40] The guide rails 110 and 130 may be arranged in a direction perpendicular to the transfer part 300
respectivelpcihen thé tramsferqatti800 reciprocatingly transfersdhepickupspart 200 Ity apart
predetermined direction (x-axis direction), each of the trays is supplied or discharged in the
predeterttifed direbtor{graixiydipection)since fite guilesails are raspetlively arrangedlia & dieection

parallel to a predetermined direction (y-axis direction). [41] The tray supply unit 180 and the tray
dBchmg%%ﬁﬁﬂblY of semiconductor packages 1s Dbeing picked up Dby the

pickup part 200.

[32] The pickup part 200 may includes a single-pickup unit
220 for picking up an individual assembly (which is composed of
semiconductor packages) and a multi-pickup unit 230 for
simultaneously picking up a plurality of assemblies.

[33] The single-pickup unit 220 may Dbe provided to
individually pick up the assembly provided in the tray t or the
like. The multi-pickup unit 230 may be provided at the pickup
part 200 together with the single-pickup unit 220 to pick up a
plurality of assemblies, simultaneously. The multi-pickup unit
230 will be described below.

[34] In addition, the pickup part 200 may include a vision
unit 240 for inspecting the alignment state of an assembly.
Specifically, the pickup part 200 may include the wvision unit 240
for acquiring position information of an assembly by
photographing the assembly accommodated in the material
accommodating groove sp provided in the tray t or the assembly
loaded in an material seating groove 410 provided in a seating
part 400.

[35] Accordingly, the wvision unit 240 collects information

on misalignment or the like of the assembly in the process of



190 are respectively provided at one end of the guide rails 110 and 130 in the same direction. [42]
Traystholdingsawingtargetassemblyof semiconductorpackagesssin a plurality of material
accommodating grooves sp can be supplied to the tray supply unit 180 in a stacked state.  [43]
Accordingly, the first feeder 120 may transfer the tray t stacked in the tray supply unit 180 to a pickup
position where the tray can be picked up by the pickup part 200.  [44] The first feeder 120 may
move to the pickup position along the first guide rails 110 while grippers 121 and 123 provided at both
ends grip the tray cradled at the uppermost or lowermost position among the trays stacked in the tray
supply upitc8inte thehpickupsposition means@a pesitiohnwhetéd ¢heguckugopart 200 pieksiuptthe
assembly of semiconductor packages contained in the tray, the pickup position means a position on a
transfer pathealoggrnghich eve pickup part Z00islirarsterred bythe tranbfer partt30Q Priass £ach of
the trays t may have a plurality of material accommodating grooves sp for accommodating assemblies
Ofsenﬂcﬁhaﬁ&DF%%E§a§@§ assembly on a holding groove of a chuck table.

[36] The semiconductor package sawing apparatus 1000
according to the present invention may include a pair of feeders,
disposed parallel to each other. One of the feeders can be used
to transfer a tray t, 1in which at least one assemblies are
accommodated, to a pickup position of the pickup part 200, and
the other to transfer an empty tray, from which all assemblies of
semiconductor packages are picked up by the pickup part 200, to a
tray discharge position.

[37] Specifically, the material supply part 100 includes a
tray supply unit 180 for stacking trays, in which assemblies are
accommodated, and a tray discharge unit 190 for stacking empty
trays from which the assemblies of semiconductor packages are
picked up by the pickup unit 200, and the feeder may include a
first feeder 120 for transferring a tray from the tray supply
unit 180 to the pickup position of the pickup part and a second
feeder 140 for transferring a tray from which the assemblies of
semiconductor packages are picked up by the pickup unit 200 to
the tray discharge unit 190.

[38] A pair of the feeders 120 and 140 may include a first
feeder 120 for withdrawing or towing a tray in which assemblies

of semiconductor packages are acoommodated from the tray supply

10



[46] The tray t supplied from the tray supply unit 180 may have the material accommodating grooves
sp in a plurality of rows and columns.  [47] The pickup part 200 may be transferred only in a
predetermined direction (x-axis direction) by the transfer part 300. Accordingly, the first feeder 120
may transfer the tray in a predetermined direction (y-axis direction) by the unit of row so that each of
the assemblies of semiconductor packages can be picked up by the pickup part 200.  [48] That is,
when all the assemblies of semiconductor packages held in a specific row are picked up by the pickup
part, the tray can be transferred (of row) so that the assemblies of semiconductor packages held in the
next rommay benpicked epond [4¢\VidenldDthecasserableSeofrsemgiconductor packages heldoin a
specific tray supplied by the tray supply unit 180 are picked up and transferred to the sawing part, the
first feedér 120aneees Jorwarltheftray alomg the firstguidesaildiios J50] Asraypickuptumit 150 for
picking up and transferring a tray in a direction perpendicular to the transfer direction of the first feeder
110 mayrBe broiaded at thelrear portiohcst the fikst ghiftie rafls 14, unit1)atHe tay pieRud Gt 150
moves a tray from which all the assemblies of semiconductor packages are pick up by the pickup part
200 tow&rdthe¥etond yuide rails 130 having the tray discharge unit 190.

[39] The material supply part 100 may include guide rails
110 and 130 for supporting the tray t so that the tray may be
supplied from the tray supply unit 180 or discharged from the
tray discharge unit 190 by the first or second feeder 120 or 140.
FEach of the guide rails 110 and 130 can be provided in parallel
to support the tray transferred by each of the feeders 120 and
140.

[40] The guide rails 110 and 130 may be arranged in a
direction perpendicular to the transfer part 300 respectively.
When the transfer part 300 reciprocatingly transfers the pickup
part 200 in a predetermined direction (x—-axis direction), each of
the trays 1s supplied or discharged in the predetermined
direction (y—axis direction) since the guide rails are
respectively arranged in a direction parallel to a predetermined
direction (y—axis direction).

[41] The tray supply unit 180 and the tray discharge unit
190 are respectively provided at one end of the guide rails 110
and 130 in the same direction.

[42] Trays t holding sawing target assembly of

semiconductor packages Ss in a plurality of material

11



[52] The second guide rails 130 guide transfer of the tray transferred by the tray pickup unit 150. The
second feeder 140 is also provided on the second guide rails 130 side. The second feeder 140 holds
and transfers a discharge target tray to the tray discharge unit 190 along the second guide rails 130.
[53] The tray discharge unit 190 also holds discharge target trays in a stacked state, and it may stack
and discharge empty trays in a method of stacking the tray discharged by the second feeder 140 at the
uppermost or lowermost position.  [54] A vision unit 160 for acquiring position information of an
assembly of semiconductor packages on the pickup unit or the guide rails may be provided below the
transfer pathoofthézassembly ob semicandoetoripackages tradsfecredfeorn the nwaterdalsupply part 100
to the chuck table of the sawing part 500 through the pickup part 200 or the guide rails of the
conversibA Unitn1 50 tesdritsedsbelow- (refer to FIG. 2).  [55] The vision unit 160 may photograph
images for confirming an alignment state of an assembly of semiconductor packages or overturn of the
assembly of skhddondietstsackades trahsierfetiisy: thé pickep part 200385 welkrasintages fer
obtaining position information of the assembly of assemblies of semiconductor packages. = [56] This

is to confiffinformaton 6f the' overturh GhalighReht of the-asseinbiy of sémicorduéto? batkages

through tkhe |magcehgf the bottom surface qj tge ass%r}zb%of semficonductor pa}%(gges while the

assembl§/ 5t semiconddctdr patkagesis picked fip Zhd' trandtéfréd By iRe picklp part 200.  [57]

Thepmkuppﬁmg?oC%%geE?@ggﬁ?%g@g}ﬁ{@%ﬂ%%& move to the pickup position

along the first guide rails 110 while grippers 121 and 123
provided at both ends grip the tray cradled at the uppermost or
lowermost position among the trays stacked in the tray supply
unit. Since the pickup position means a position where the pickup
part 200 picks up the assembly of semiconductor packages
contained in the tray, the pickup position means a position on a
transfer path along which the pickup part 200 is transferred by
the transfer part 300.

[45] Each of the trays t may have a plurality of material
accommodating grooves sp for accommodating assemblies of
semiconductor packages.

[46] The tray t supplied from the tray supply unit 180 may
have the material accommodating grooves sp in a plurality of rows
and columns.

[47] The pickup part 200 may be transferred only in a
predetermined direction (x—axis direction) by the transfer part
300. Accordingly, the first feeder 120 may transfer the tray in a

predetermined direction (y—-axis direction) by the unit of row so
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in a direction (x-axis direction) perpendicular to the transfer direction of each feeder of the material
supply part 100.  [58] As described above, the pickup part 200 may include the single-pickup unit
220 for picking up an individual assembly (which is composed of semiconductor packages) and the
multi-pickup unit 230 for simultaneously picking up a plurality of assemblies. The single-pickup unit
220 may be provided to individually pick up the assembly of semiconductor packages held in the tray t
or the like. The multi-pickup unit 230 may be provided in the pickup part 200 together with the
single-pickup unit 220 to simultaneously pick up a plurality of assemblies of semiconductor packages.
[59] Thetsemicormltictoppackage sawingdpparatus 1000naccordingttortheoprasemt invertionraay
include the seating part 400 in front of the chuck table 510 which provides a space for
singulatioacfaddssembly dfSemicoriiuetarpackades, specifically in front of the chuck table 510 on the
transfer path of the pickup part 200.  [60] The sawing part may perform a singulation process to
separate the d4&fmblyf BESemiconduttsrpagkdges held oA IRERhUER table 5EGA 6F S10b Fiter

individual semlconductor package. If the size ofsemiconductor packa%es contained in an assembly of
packages held in a specific row are picked he pickup part

the tray can be transferred (of row) so that the assemblies of
semiconductor packages held in the next row may be picked up.

[49] When all the assemblies of semiconductor packages held
in a specific tray supplied by the tray supply unit 180 are
picked up and transferred to the sawing part, the first feeder
120 moves forward the tray along the first guide rails 110.

[50] A tray pickup unit 150 for picking up and transferring
a tray in a direction perpendicular to the transfer direction of
the first feeder 110 may be provided at the rear portion of the
first guide rails 110.

[51] The tray pickup unit 150 moves a tray from which all
the assemblies of semiconductor packages are pick up by the
pickup part 200 toward the second guide rails 130 having the tray
discharge unit 190.

[52] The second guide rails 130 guide transfer of the tray
transferred by the tray pickup unit 150. The second feeder 140 is
also provided on the second guide rails 130 side. The second
feeder 140 holds and transfers a discharge target tray to the

tray discharge unit 190 along the second guide rails 130.
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semiconductor packages is small and thus the assembly of semiconductor packages contains a large
number of semiconductor packages, most of time spent in a the process of sawing the assembly of
semiconductor packages is required for the singulation process performed by the sawing part.  [61]
Accordingly, if the seating part 400 is not provided, the pickup part 200 may suspend the sawing
process until the singulation process performed on the assembly of semiconductor packages is
completed by the sawing part 500 and then pick up and transfer the assembly of assemblies of
semiconductor packages. [62] In addition, although each of the sawing units 520 configuring the
sawing part 508 3jay peréornt assawing procesgeconsidering tie akdgrmenhstate of éachisemjeonductor
package, alignment or the like of each chip can be corrected in advance for the efficiency of the
sawing precess. tie8fAécordinghs e picklp part 2000may lowy thetassentoiy ofisemivondector
packages picked up by the single-pickup unit 220 on the material seating groove 410 of the seating
part 400t ¢orfect dfigriment oftié fsaded séfmcdnditorpackage (¢4 s ahist #etheXadis direction)
in the process of loading the assembly of semiconductor packages on the material seating groove 410.

[64] If alitheHEehiids of sehicbndhcor BRERAYEE aferloadBa g the maferiat @commodating

grooves 410 g seting part 400 after the aligment ot the [ke s coredied and fhe .,

of an assembly of semiconductor packages on the pickup unit or
the guide rails may be provided below the transfer path of the
assembly of semiconductor packages transferred from the material
supply part 100 to the chuck table of the sawing part 500 through
the pickup part 200 or the guide rails of the conversion unit
1500 described below (refer to FIG. 2).

[55] The wvision unit 160 may photograph images for
confirming an alignment state of an assembly of semiconductor
packages or overturn of the assembly of semiconductor packages
transferred by the pickup part 200, as well as 1images for
obtaining position information of the assembly of assemblies of
semiconductor packages.

[56] This 1is to confirm information on the overturn or
alignment of the assembly of semiconductor packages through the
image of the bottom surface of the assembly of semiconductor
packages while the assembly of semiconductor packages is picked

up and transferred by the pickup part 200.
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sawn semiconductor packages are discharged after the sawing process at the chuck table 510 is
completed, the multi-pickup unit 230 of the pickup part 200 simultaneously rests the assemblies of
semiconductor packages loaded on the material accommodating grooves 410 of the seating part 400
on the material holding grooves of the chuck table 510.  [65] That is, each of the assemblies of
semiconductor packages is transferred to the seating part 400 by the single-pickup unit 220 of the
pickup part 200, and alignment or the like is corrected. Then, the sawing process is prepared by
simultaneously transferring the assemblies of semiconductor packages loaded on respective material
loading units tbBthe chuitk table lafter threcalighimentzor the like is porreetetng1yf66jrAccardingiy
although the sawing process is not completed by the sawing part, alignment or the like of each
semicondacter packagelcan dorrécted, ghd-thetassembliessisdhdiconductor pdrkages eande loaded
on the seating part 400 in advance. If the chuck table 510 of the sawing part is ready to rest new
sawing tafget dssembly of demidatiteforpfackagesaiherpigkus par200°may sifitittaneously pick up
and transfer the assemblies of semiconductor packages onto the chuck table 510 through the

multi-pickup ubt330. 2 [675 That RE thePSiRgRepiddp unitZ2ofiRe pickdd pdit 200 Afal cirect the

alignmer%thgs soon las_the %issembrlly gf i%%nduct%rkpackages IS tran%ferregl onto tge m%t rial
seating groove 219 6t the Sedling Part 400, re§ardless of tHe Sawiity process performed By the sawing

part, and aunitpicker pagt 890 described below may simyltaneously.pigk up and.supply the new
semiconductor pac]kagesa soon as the sawn semiconductor packages are discharge l%rom the

chuck taple210Q. Thereforesthe sawing part 500 may. minimize,the blank ot.progess.that d%‘a)é pceur in

the process of transferring the new assemblies of semiconductor packages. ~ [68] In addition, since

an alignmentgiate o8 the-seating pagh 400, can e determinegbby thes singlespickup w220, @lignment
of the assembly of semiconductor packages performed by the sawing unit 520 of the sawing part 500

in the sawing precessireflecting the aligament siate of each semiconduator-packagesean be minimized,
and as a result, efficiency of singulation can be maximized.
in the tray t or the 1like. The multi-pickup unit 230 may be
provided in the pickup part 200 together with the single-pickup
unit 220 to simultaneously pick up a plurality of assemblies of
semiconductor packages.
[59] The semiconductor package sawing apparatus 1000
according to the present invention may include the seating part
400 in front of the chuck table 510 which provides a space for
singulation of an assembly of semiconductor packages,
specifically in front of the chuck table 510 on the transfer path
of the pickup part 200.
[60] The sawing part may perform a singulation process to
separate the assembly of semiconductor packages held on the chuck
table 510a or 510b into individual semiconductor package. If the

size of semiconductor packages contained in an assembly of

semiconductor packages is small and thus the assembly of
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[69] The seating part 400 can be configured so as to be driven in a predetermined direction(y-axis
direction). Specifically, the seating part 400 may include a driving means (not shown) so as to be
driven by the transfer part 300 in a direction perpendicular to the transfer direction of the pickup part.
[70] Since the pickup part 200 can be transferred by the transfer part 300 only in a predetermined
direction (x-axis direction) as described above, the seating part needs to be driven in the y-axis
direction to load semiconductor packages in the material accommodating grooves 410 arranged in all
the rows of the seating part 400.  [71] In the embodiment shown in FIG. 1, a tray t is having material
accommedating groovesrsppeiciinggows @anmdahree colurmnge number of semiconductor

packages, most of time spent in a the process of sawing the
assembly of semiconductor packages is required for the
singulation process performed by the sawing part.

[61] Accordingly, 1if the seating part 400 is not provided,
the pickup part 200 may suspend the sawing process until the
singulation process performed on the assembly of semiconductor
packages is completed by the sawing part 500 and then pick up and
transfer the assembly of assemblies of semiconductor packages.

[62] In addition, although each of the sawing units 520
configuring the sawing part 500 may perform a sawing process
considering the alignment state of each semiconductor package,
alignment or the like of each chip can be corrected in advance
for the efficiency of the sawing process.

[63] Accordingly, the pickup part 200 may load the assembly
of semiconductor packages picked up by the single-pickup unit 220
on the material seating groove 410 of the seating part 400 and
correct alignment of the loaded semiconductor package (e.g.,
twist 1in the =z-axis direction) 1in the process of loading the
assembly of semiconductor packages on the material seating groove
410.

[64] If all the assemblies of semiconductor packages are
loaded on the material accommodating grooves 410 of the seating

part 400 after the alignment or the like is corrected and the
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[72] The tray can be configured such that the number and positions of the material accommodating
grooves of the seating part 400 correspond to those of the material holding grooves of the chuck table
510. In the embodiment shown in FIG. 1, the tray t is having total 27 material accommodating grooves
sp in nine rows and three columns, and the number of the material accommodating grooves 410 of the
seating part 400 and the number of the material holding grooves of the chuck table 510 are
respectively nine.  [73] Although the material accommodating grooves 410 of the seating part 400
and the material holding grooves of the chuck table 510 can be arranged as many as ten respectively,
only nines efither amneé arrashgedaespestively ¢or therreasons descoibdd befowr {74] Thewumber of
material accommodating grooves 410 of the seating part 400 and the number of material holding
grooves bf e ehucktablé 51 @ are preferably addiViscrsof drenplmibed of materialascominodating
grooves sp of the tray t. [75] Specifically, in the embodiment shown in FIG. 1, 9 among 1, 3, 9 and
27, which'aké divisérs 6127, e theiriliiber 6Fmaterll AccorhiddaitPyobles 5pBithe ity t, is
selected as the number of material accommodating grooves 410 of the seating part 400 and the
number 8f ffatEHa Folding grooies of th thack Babié 3495 L 761 %Fhe Rlimbetof Materiat 3L
accommodati%gl grooves 410 of the s%aitbng [Ezartﬁloo and the numbgr % (r)nateri%l holdin%l rooyes of the
chuck table 51037 prétdrabiy détermined as the Targest AlmbRT B amdng the diisSI S and o of the
number 81; Tg\terial accgmmod%ti roc%/ggkofgg ireay5 %(.:Iuding the number of material

1.

in rooves O .. . .
accommodating %r oves sp an e reason is to improve efficiency of managing and processing

the assemblieﬁﬁf]semﬁg'kdqur, packages picked yp fram eagh;tray and sawrn.in.the sayying process.

[77] Apparently, the number of the material accommodating grooves sp of the tray t, the number of

material geepmupedating graoves-41Q gf the seating;part AQQ and.the nymbey of matesial holding

grooves of the chuck table 510 can be determined to be the same. [78] It is since that if the

number gfi Matgrialraceopyodating. greoves 4l Gefthessegtingpart 409 dsdetersrned as one-of the

divisors of the number of material accommodating grooves sp of the tray t, the multi-pickup unit may

transfer ak corrected. Then, the sawing process is prepared Dby
simultaneously transferring the assemblies of semiconductor
packages loaded on respective material loading units to the chuck
table after the alignment or the like is corrected.

[66] Accordingly, although the sawing ©process 1is not
completed by the sawing part, alignment or the 1like of each
semiconductor package can corrected, and the assemblies of
semiconductor packages can be loaded on the seating part 400 in
advance. If the chuck table 510 of the sawing part is ready to
rest new sawing target assembly of semiconductor packages, the
pickup part 200 may simultaneously pick up and transfer the
assemblies of semiconductor packages onto the chuck table 510
through the multi-pickup unit 230.

[67] That is, the single-pickup unit 220 of the pickup part

200 may correct the alignment, as soon as the assembly of
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the assemblies of semiconductor packages on one tray through a few pickup and transfer operations,
and it is easy to manage the process of manufacturing a product. [79] In addition, the number of
material accommodating grooves sp of the tray t on which the assemblies of semiconductor packages
are rested can be expressed as a K multiple (K =1, 2, 3 a N, N is a natural number) of the number of
holding parts of the chuck table 510 or the number of material accommodating grooves the seating
part. [80] In addition, the sawing part 500 may include at least one chuck tables 510a and 510b
and at least one sawing units 520a and 520b. [81] As shown in FIG. 1, since the sawing units 520a
and 520bane provided on the opposite side of e fransted partt300f the clucktables 548aiand 510b
also can be driven in a predetermined direction (y-axis direction) like the seating part 400, and it may
have a pivotable strieturefsotascto ehahge thecsawing! Bectiongar B} # iscshowinein thevfigure that a
pair of chuck tables 510a and 510b is provided to minimize the blanks in the sawing process, and the
number BF ERGEEtaBRISTCATBE ifcfeaSEd BPUefeaRed fas mektiedl. Un 1 [83p ThEXFarité-part 300 may

include the unit picker part 800, in addition to the pickup part 200 described above. The unit
described Dbelow may simultaneously pick up and supply the new

semiconductor packages as soon as the sawn semiconductor packages
are discharged from the chuck table 510. Therefore, the sawing
part 500 may minimize the blank of process that may occur in the
process of transferring the new assemblies o0f semiconductor
packages.

[68] In addition, since an alignment state on the seating
part 400 can Dbe determined by the single-pickup unit 220,
alignment of the assembly of semiconductor packages performed by
the sawing unit 520 of the sawing part 500 in the sawing process
reflecting the alignment state of each semiconductor package can
be minimized, and as a result, efficiency of singulation can be
maximized.

[69] The seating part 400 can be configured so as to be
driven in a predetermined direction (y—axis direction).
Specifically, the seating part 400 may include a driving means
(not shown) so as to be driven by the transfer part 300 in a
direction perpendicular to the transfer direction of the pickup
part.

[70] Since the pickup part 200 can be transferred Dby the

transfer part 300 only in a predetermined direction (x—-axis
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picker part 800 may simultaneously pick up all the assemblies of semiconductor packages that have
been sawn at the chuck tables 510a and 510b of the sawing part and discharge the assemblies of
semiconductor packages to a sorting unit (not shown) which performs a sorting process for sorting
assemblies of semiconductor packages. [84] The unit picker part 800 mounted on the transfer part
300 may pick up and transfer the assemblies of semiconductor packages to the assembly of
semiconductor packages sorting unit described above by way of a cleaning part 700 for cleaning the
assemblies of semiconductor packages using a compressed gas or a cleaning liquid. [85] In the
semiconducter packagessawmgsapparatus 4000@accarding teetheipreserd inventigrishown irbEIG. 1,
sawing target assembly of semiconductor packages are supplied while being accommodated in a tray.
[86] Howviey sif: thensémieoridaetos paekagd sawingeapparatussroooesivowi ¢ FIG ck eanhelused
even when the assemblies of semiconductor packages are supplied through a cassette magazine cm
that is frédFeritiyiiSetfih the pABRafabtHer thaiPiecCaseWherethe Hdembliéd bf SérficsAddctor
packages are supplied while being ac(():ommodated in a tray, this may improve utilization, efficiency

and competitivenesLorthe ditide. 4©

[71] In the embodiment shown in FIG. 1, a tray t is having
material accommodating grooves sp of nine rows and three columns.

[72] The tray can be configured such that the number and
positions of the material accommodating grooves of the seating
part 400 correspond to those of the material holding grooves of
the chuck table 510. In the embodiment shown in FIG. 1, the tray
t 1is having total 27 material accommodating grooves sp in nine
rows and three columns, and the number of the material
accommodating grooves 410 of the seating part 400 and the number
of the material holding grooves of the chuck table 510 are
respectively nine.

[73] Although the material accommodating grooves 410 of the
seating part 400 and the material holding grooves of the chuck
table 510 can be arranged as many as ten respectively, only nine
of them are arranged respectively for the reasons described below.

[74] The number of material accommodating grooves 410 of
the seating part 400 and the number of material holding grooves
of the chuck table 510 are preferably a divisor of the number of

material accommodating grooves sp of the tray t.
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[87] FIG. 2 is a view showing a conversion unit 1500 mounted on a feeder of a material supply part
100 of a semiconductor package sawing apparatus 1000 according to the present invention.  [88]
The conversion unit 1500 may include guide rails 1100 for guiding an assembly of semiconductor
packages supplied from a cassette magazine cm, supporting shafts 1200 for supporting the guide rails
so that the width of the guide rails 1100 may vary, a supporting plate 1300 on which the guide rails
1100 are mounted, and a driving means 1400 for adjusting the width of the guide rails 1100.  [89]
The conversion unit 1500 may be mounted on either of the feeders of the material supply part 100.
[90] Specifically,5ds shemercinfElGsl llyandizy thehfirst deederiizth amehg the first andGecond feeders
120 and 140 of the material supply part 100 may be engaged with the conversion unit 1500 through an
engagingneeraber, ahd tHe ToAversionbait 1560 cad bel mountet to’guide ah-assensblpwhber
semiconductor packages supplied in a direction parallel to the transfer direction of the pickup part 200
from a cadsetetifagaziné PP WHEH staeks ard SPPlieP assentbifesof Bémiicontiticts? Haekades.

[91] The cassette magazine cm for stacking and supplying semiconductor packages can be
detachably mblfited' HI'BRE side of e fiatérial SGPIfParEe6 h tHe fsmiGf a?ﬁgduféf THe tassette

magazine cm can be arrangggl to bg a jacent t%the trapsfer tpart 390 $0 fg to sugelg an assembly of
h

semicondtictor packides 1o & position paralleits the fransfardifédion bt the Pibkdp Parc® I02] The

engagin }rlnemger m €a ection bolt or the like. Accordingly, connection holes are provided on
the feed%r 120 and tr?g%%)n?/ecrgs)?gi unit 1500 respectively, and the engaging member can be engaged

with the connggtgn hojes 123.apd 13Q5of the feeder 120 agd 1he conyersion Uit 1500, o ¢

the seating part 400 and the number of material holding grooves
of the chuck table 510 are preferably determined as the largest
number 9 among the divisors 3 and 9 of the number of material
accommodating grooves of the tray, excluding the number of
material accommodating grooves sp and 1. The reason is to improve
efficiency of managing and ©processing the assemblies of
semiconductor packages picked up from each tray and sawn in the
sawing process.

[77] Apparently, the number of the material accommodating
grooves sp of the tray t, the number of material accommodating
grooves 410 of the seating part 400 and the number of material
holding grooves of the chuck table 510 can be determined to be
the same.

[78] It is since that if the number of material
accommodating grooves 410 of the seating part 400 is determined
as one of the divisors of the number of material accommodating

grooves sp of the tray t, the multi-pickup unit may transfer all
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[93] Although it is shown that the conversion unit 1500 is mounted on the first feeder 120 in the
embodiment of FIG.2, it can be mounted on the second feeder 140. For the convenience of
explanation, the second feeder is omitted in FIG. 2. [94] Since the connection holes formed on the
feeder 120 and the conversion unit 1500 and the connection member described above are means for
mounting the conversion unit on the feeder, connection means of another method also can be used.
[95] The guide rails 1100 are configured to guide transfer of the assembly of semiconductor packages
supplied from the cassette magazine, and the supporting shafts 1200 are configured to support the
guide rait$1210Csethdtithe width betvieem theguide paidsk 2306 cam beadjustety The suppbrtiag plate
1300 may function as a mounting place where the supporting shafts or the guide rails are mounted,
and the geideraits 1206 ean tbeamdbinted prrthe isupportintfiplate 1306 with the intenasrtiohsf the
supporting shafts 1200.  [96] The conversion unit 1500 may include at least one driving means 1400
for adjustingtRé width sPheffRide faly @ [P7PHifHe-embodiment shown in FIG. 2, the driving means
1400 may include_a screw 1430 that is shaft-coupled to at least any one of the guide rails and a motor
1410 for rotatihfPthe sérew 143HEARrew iRt (nBHERGEN) 8dn LBTBYItRY oft e Fidedaig 4100

side. In addition, a finishitngtmeen%ber 1450 for f'nismngaagl? sgggg{jting the screw 1430 ggd the like can

be providéd Y o8] The screW mas be a BAII'SAFSW, & T SErew or ik, ahd the srei 8 provided

at the gui%e aailseas Q%%de% 80 etlaatc a IE)r%ceese'sxofrseasv%iQg s%nico du%t% a%ag&g Qa\iingfl vasriety of
widths can be [?er?ormed Ey increasing or decrgasmg the width of the ra%? o
. N, N is a natural number) of the number of holding parts of the
chuck table 510 or the number of material accommodating grooves
the seating part.

[80] In addition, the sawing part 500 may include at least
one chuck tables 510a and 510b and at least one sawing units 520a
and 520Db.

[81] As shown in FIG. 1, since the sawing units 520a and
520b are provided on the opposite side of the transfer part 300,
the chuck tables 510a and 510b also can be driven in a
predetermined direction (y—axis direction) like the seating part
400, and it may have a pivotable structure so as to change the
sawing direction.

[82] It is shown in the figure that a pair of chuck tables
510a and 510b is provided to minimize the blanks in the sawing
process, and the number of chuck tables can be increased or
decreased as needed.

[83] The transfer part 300 may include the unit picker part

800, in addition to the pickup part 200 described above. The unit
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[99] In the embodiment shown in FIG. 2, although it is shown that the driving means 1400 is provided
only at either side of the guide rails, the driving means can be provided at both sides of the guide rails.
[100] Specifically, the driving means 1400 approaches or separates the guide rails 1100 by displacing
the guide rails with the same distance, and the positions of the guide rails can be changed by moving
the feeder engaged with the conversion unit 1500.  [101] The driving unit can be provided at each of
the guide rails. In this case, an individual driving means can be provided at each of the guide rails
1100 so that the guide rails 1100 can be driven independently from each other so as to adjust the
width betwedr thepguide Fails and the positionofeach guide railcl E00L In thkis €asetheigosition of
each guide rail 1100 can be changed by the individual driving means, and the feeder does not need to
be drivesemi O] Sihee arassembly dfisemidonducter packages can behsawrhevén whbn e
conversion unit shown in FIG. 2 is mounted on the semiconductor package sawing apparatus 1000
shown irrERE. PBAd IHEasSémbRFofSemitenadcter packagesis 3tppliéd thradghThe tassétfe
magazine cm, applicability of the semiconductor package sawing apparatus 1000 can be improved.

[103] FIG S8 HidT Vielv sREWITRFE SentiConuctd? patRige 'Sawing SpparattieAtdb addordihg to the

present inve?tion, on which a conyversion unit is mounted. , ,
performs a sorting process or sorting assemblies of

semiconductor packages.

[84] The unit picker part 800 mounted on the transfer part
300 may pick up and transfer the assemblies of semiconductor
packages to the assembly of semiconductor packages sorting unit
described above by way of a cleaning part 700 for cleaning the
assemblies of semiconductor packages using a compressed gas or a
cleaning liguid.

[85] In the semiconductor package sawing apparatus 1000
according to the present invention shown in FIG. 1, sawing target
assembly of semiconductor packages are supplied while being
accommodated in a tray.

[86] However, if the semiconductor package sawing apparatus
1000 shown in FIG. 1 can be used even when the assemblies of
semiconductor packages are supplied through a cassette magazine
cm that is frequently used in the prior art, other than the case
where the assemblies of semiconductor packages are supplied while
being accommodated in a tray, this may improve wutilization,

efficiency and competitiveness of the device.
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[104] As described above,sawing target assembly of semiconductor packages can be supplied while
being accommodated in the material accommodating grooves of each tray after a preliminary sawing
process is performed, or they can be supplied through a cassette magazine cm, like in a method
frequently used in the prior art.  [105] FIG. 3 shows the conversion unit 1500 of FIG. 2 mounted on
the feeder 120 of the material supply part 100. [106] By mounting the conversion unit 1500 on the
feeder 120, the guide rails for transferring a sawing target assembly of semiconductor packages in a
direction parallel to the transfer part 300 can be provided in the material supply part 100. [107] That
is, in the semit®Rdlucterpackayge sawirg apparatus 1QO0raccardingtovthespresentiimiventioh @escribed
above with reference to FIG. 1, the feeder transfers a tray which accommodates a sawing target
assembpofzeaticorductor paeietas inef diréctiorrpempenticutarmlthe traister diféctiontof the pickup
part 200 which is transferred by the transfer part 300, and each of semiconductor packages can be
picked upBYithe ikt parP2002 IF108F HbweverPhenthe as<Emblysrseiitdaduttor packages
ss' is supplied through the cassette magazine cm shown in FIG. 3, the assembly of semiconductor
packageR & e towdd ahdtransferred to the pickup position of the pickup part 200 while being

gripped by the[ ggiﬁ)perTZhleO or the like.

conversion unit 1500 may include guide rails 1100
for guiding an assembly of semiconductor packages supplied from a
cassette magazine cm, supporting shafts 1200 for supporting the
guide rails so that the width of the guide rails 1100 may vary, a
supporting plate 1300 on which the guide rails 1100 are mounted,
and a driving means 1400 for adjusting the width of the guide
rails 1100.

[89] The conversion unit 1500 may be mounted on either of
the feeders of the material supply part 100.

[90] Specifically, as shown in FIGs. 1 and 2, the first
feeder 120 among the first and second feeders 120 and 140 of the
material supply part 100 may be engaged with the conversion unit
1500 through an engaging member, and the conversion unit 1500 can
be mounted to guide an assembly of semiconductor packages
supplied in a direction parallel to the transfer direction of the
pickup part 200 from a cassette magazine cm which stacks and
supplies assemblies of semiconductor packages.

[91] The cassette magazine cm for stacking and supplying
semiconductor packages can be detachably mounted at one side of

the material supply part 100 in the form of a module. The
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[109] In the embodiment shown in FIG. 3, it is assumed that the assembly of semiconductor packages
ss' supplied through the cassette magazine is an assembly of semiconductor packages having an
appropriate type and size, unlike the assembly of semiconductor packages shown in FIG. 1.  [110]
In this case, in the cassette magazine cm, the sawing target assembly of semiconductor packages ss'
can be pushed to a predetermined area by a pusher 1600 that can be provided in the material supply
part, and the pushed semiconductor package ss' can be towed by the gripper described below and
transferred to the pickup position through the guide rails of the conversion unit.  [111]

Accordingys thesemicoadactonpackagesawing apparatas 4000 accortingad the pnesentinventon is
having the gripper for withdrawing and towing an assembly of semiconductor packages from the
cassettetrhagaine canahd Specifieallys theqgripper 210 & previskedatione fendeofthe pickeipogart 200.

[112] Since the pickup part 200 can be transferred along the
packages to a position parallel to the transfer direction of the

pickup part.

[92] The engaging member may be a connection bolt or the
like. Accordingly, connection holes are provided on the feeder
120 and the conversion unit 1500 respectively, and the engaging
member can be engaged with the connection holes 125 and 1305 of
the feeder 120 and the conversion unit 1500.

[93] Although it is shown that the conversion unit 1500 is
mounted on the first feeder 120 in the embodiment of FIG.2, it
can be mounted on the second feeder 140. For the convenience of
explanation, the second feeder is omitted in FIG. 2.

[94] Since the connection holes formed on the feeder 120
and the conversion unit 1500 and the connection member described
above are means for mounting the conversion unit on the feeder,
connection means of another method also can be used.

[95] The guide rails 1100 are configured to guide transfer
of the assembly of semiconductor packages supplied from the
cassette magazine, and the supporting shafts 1200 are configured
to support the guide rails 1100 so that the width between the
guide rails 1100 can be adjusted. The supporting plate 1300 may
function as a mounting place where the supporting shafts or the

guide rails are mounted, and the guide rails 1100 can be mounted
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transfer direction of the transfer part 300, the gripper provided in the pickup part 200 may withdraw the
sawing target assembly of semiconductor packages from the cassette magazine cm provided at one
end of the transfer part 300 and transfer the sawing target assembly of semiconductor packages along
the guide rails 1100 of the conversion unit 1500.  [113] In the case where the sawing target
assembly of semiconductor packages withdrawn from the cassette magazine cm is configured in the
form of a substrate, if the sawing target assembly of semiconductor packages is transferred to the
pickup position along the guide rails by the gripper of the pickup part 200, the sawing target assembly
of semiconductor packages cande transterredBiothewchuck tale 510 tyrthermaktirpickdp urnits230 of
the pickup part 200 without performing the loading process of the seating part 400, and the sawing
process eanterperfarnsdd £ t s[1149¢n the case where the sawing target assembly of semiconductor
packages withdrawn from the cassette magazine cm is not configured in the form of a substrate and
supplied whild BEihg héltPon®88arate boat bt the 1ike Oth@agsefibly bfSenfi€ondGétdF patkages can
be transferred to the chuck table 510 by the single-pickup unit 220, the seating part 400 and the
multi-picRap Uhit23tF 6 the pidkug pansb it e s&ime Mandhér 8$ tl’?@ﬁrcﬁ:‘éjsgpeofﬁcﬂgiﬁg up the

assembly of Sﬁg?iond%cmr gack%%esdthrou h a tra describeId abaove V\él%h reference to FIG. 1.
[115] In the lat3! taser3incs the ComerEion unt i&"dunted 6n the feeder 120 that tafibe

ansferred iy a predstermined direction (y-ayis ditactipn), aitagugh the pickup part 200 may fe

transferreg only In"a predetermine ection (x-axis |rect|on§ y ransfer part , an individual

semicondygtor,package can be disposed ai the pickup pgsitign of theesingle-pickup.unif 220,0f the
pickup part 200.  [116] In the embodiment shown in FIG. 3, the transfer part 300 may be having a
unit pickgrpart 8083 in additiondQ,the:+  (not shown) can be provided on the guide
rails 1100 side. In addition, a finishing member 1450 for
finishing and supporting the screw 1430 and the 1like can be
provided.
[98] The screw may be a ball screw, a TM screw or like, and
the screw nut is provided at the guide rails as needed so that a
process of sawing semiconductor packages having a variety of
widths can be performed by increasing or decreasing the width of
the rails.
[99] In the embodiment shown in FIG. 2, although it is
shown that the driving means 1400 is provided only at either side
of the guide rails, the driving means can be provided at both
sides of the guide rails.
[100] Specifically, the driving means 1400 approaches or
separates the guide rails 1100 by displacing the guide rails with

the same distance, and the positions of the guide rails can be
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pickup part 200 described above, and the unit picker part 800 may pick up and discharge
semiconductor packages that have been sawn at the chuck tables 510a and 510b of the sawing patrt.
[117] In addition, the assembly of semiconductor packages may pass through a cleaning part 700 for
cleaning the assembly of semiconductor packages using a compressed gas or a cleaning liquid in the
discharge process of the unit picker part 800, like in the embodiment described above with reference
to FIG. 1. [118] Accordingtothesemiconductorpackagesawing apparatus according to the present
invention, although a means for supplying semiconductor packages is changed, the sawing process
can be penfonged blyyaddingiasimples cofwersion eniy taythe semibonduetor patkage sawingit
apparatus. [119] In addition, according to the semiconductor package sawing apparatus according
to the préSéht-invention, although a means for supplying semiconductor packages is changed from a

tray method to a cassette magazine method, utilization of the facility can be maximized by mounting a
conversion U1] The driving unit can be provided at each of the guide

rails. In this case, an individual driving means can be provided
at each of the guide rails 1100 so that the guide rails 1100 can
be driven independently from each other so as to adjust the width
between the guide rails and the position of each guide rail 1100.
In this case, the position of each guide rail 1100 can be changed
by the individual driving means, and the feeder does not need to
be driven.

[102] Since an assembly of semiconductor packages can be
sawn even when the conversion unit shown in FIG. 2 is mounted on
the semiconductor package sawing apparatus 1000 shown in FIG. 1
and the assembly of semiconductor packages is supplied through
the cassette magazine cm, applicability of the semiconductor
package sawing apparatus 1000 can be improved.

[103] FIG. 3 is a plan view showing a semiconductor package
sawing apparatus 1000 according to the present invention, on
which a conversion unit is mounted.

[104] As described above, sawing target assembly of
semiconductor packages can be supplied while being accommodated
in the material accommodating grooves of each tray after a

preliminary sawing process 1is performed, or they can be supplied
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[120] In addition, according to the semiconductor package sawing apparatus according to the present
invention, since the sawing process can be performed although a means for supplying semiconductor
packages is changed from a tray method to a cassette magazine method, it is possible to prevent
overlapping investment and improve price competitiveness of the semiconductor manufacturing
process. [121] While the present invention has been described with reference to the particular
illustrative embodiments, it is not to be restricted by the embodiments but only by the appended
claims. It is to be appreciated that those skilled in the art can change or modify the embodiments
without départing froncthesscope ardyspiritof tive, preseat inventiom: tWiat fscelaimed Iy, usddA
semiconductor package sawing apparatus comprising: a pickup part having at least one pickup units
for picking\5upea® assembhitaf semiconductor packages;

[105] FIG. 3 shows the conversion unit 1500 of FIG. 2
mounted on the feeder 120 of the material supply part 100.

[106] By mounting the conversion unit 1500 on the feeder 120,
the guide rails for transferring a sawing target assembly of
semiconductor packages in a direction parallel to the transfer
part 300 can be provided in the material supply part 100.

[107] That is, 1in the semiconductor package sawing apparatus
1000 according to the present invention described above with
reference to FIG. 1, the feeder transfers a tray which
accommodates a sawing target assembly of semiconductor packages
in a direction perpendicular to the transfer direction of the
pickup part 200 which is transferred by the transfer part 300,
and each of semiconductor packages can be picked up by the pickup
part 200.

[108] However, when the assembly of semiconductor packages
ss’ 1s supplied through the cassette magazine cm shown in FIG. 3,
the assembly of semiconductor packages can Dbe towed and
transferred to the pickup position of the pickup part 200 while
being gripped by the gripper 210 or the like.

[109] In the embodiment shown in FIG. 3, it is assumed that
the assembly of semiconductor packages ss’ supplied through the

cassette magazine is an assembly of semiconductor packages having

27



a transfer part for transferring the pickup part in a predetermined direction; a material supply part
including at least one feeders for transferring a tray in a direction perpendicular to a transfer 10
direction of the pickup part, to supply the assembly of semiconductor packages to the pickup part; and
a sawing part including at least one chuck tables for holding semiconductor packages supplied from
the material supply part and at least one sawing units. 15 2. The semiconductor package sawing
apparatus according to claim 1, wherein the material supply part includes a tray supply unit for
stacking trays in which assemblies of semiconductor packages are accommodated and a tray
dischargerunit fgrestackingt20 emptypdrays;ramd theifeeder includes a fitstdeeder famtransferrirfy the
tray from the tray supply unit to a pickup position of the pickup part and a second feeder for
transferrirguthectraly fromrwhichthessssenebliesiof deificonductor packages are picked up by the

pickup unit to the tray discharge unit.
[110] In this case, in the cassette magazine cm, the sawing

target assembly of semiconductor packages ss’ can be pushed to a
predetermined area by a pusher 1600 that can be provided in the
material supply part, and the pushed semiconductor package ss’
can be towed by the gripper described below and transferred to
the pickup position through the guide rails of the conversion
unit.

[111] Accordingly, the semiconductor package sawing
apparatus 1000 according to the present invention is having the
gripper for withdrawing and towing an assembly of semiconductor
packages from the cassette magazine cm, and specifically, the
gripper 210 is provided at one end of the pickup part 200.

[112] Since the pickup part 200 can be transferred along the
transfer direction of the transfer part 300, the gripper provided
in the pickup part 200 may withdraw the sawing target assembly of
semiconductor packages from the cassette magazine cm provided at
one end of the transfer part 300 and transfer the sawing target
assembly of semiconductor packages along the guide rails 1100 of
the conversion unit 1500.

[113] In the case where the sawing target assembly of
semiconductor packages withdrawn from the cassette magazine cm is

configured in the form of a substrate, 1f the sawing target
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claim 2, wherein the material supply part includes first guide rails and second guide rails arranged in a
direction 5 perpendicular to the transfer direction of the pickup part to support the tray so that the tray
may be supplied from the tray supply unit or discharged to the tray discharge unit by the first or second
feeder. 104.The semiconductor package sawing apparatus according to claim 3, wherein the material
supply part further includes a tray pickup unit for picking up a tray from the first guide rails and seating
the tray on the second guide rails. 155. The semiconductor package sawing apparatus according
to claim 1, wherein a seating part, on which a material accommodating groove is formed, provided
betweenztheamateriabsuppiynpartrashdotherchoek table of ihe sawingfFart;sahdtthe 20<pigkixpkpart
transfers the semiconductor material picked up from the material supply part to the chuck table by way
(ﬁthesggﬂﬁqu@n along the guide rails by the gripper of the pickup part

200, the sawing target assembly of semiconductor packages can be

transferred to the chuck table 510 by the multi-pickup unit 230

of the pickup part 200 without performing the loading process of

the seating part 400, and the sawing process can be performed.

[114] In the case where the sawing target assembly of

semiconductor packages withdrawn from the cassette magazine cm is

not configured in the form of a substrate and supplied while

being held on a separate boat or the 1like, the assembly of

semiconductor packages can be transferred to the chuck table 510

by the single-pickup wunit 220, the seating part 400 and the

multi-pickup unit 230 of the pickup part 200, in the same manner

as the process of picking up the assembly of semiconductor

packages through a tray described above with reference to FIG. 1.

[115] In the latter case, since the conversion unit 1500 is

mounted on the feeder 120 that can be transferred 1in a

predetermined direction (y—-axis direction), although the pickup

part 200 may be transferred only in a predetermined direction (x-

axis direction) by the transfer part 300, an individual

semiconductor package can be disposed at the pickup position of

the single-pickup unit 220 of the pickup part 200.

[116] In the embodiment shown in FIG. 3, the transfer part

300 may be having a unit picker part 800, 1in addition to the
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6. The semiconductor package sawing apparatus according to claim 5, wherein the seating part
includes a driving means for driving the seating part in a direction perpendicular to the transfer
direction of the pickup part transferred by the transfer 5 part. 7. The device according to claim 5,
wherein the number of material holding grooves formed on the chuck table to rest the assemblies of
semiconductor packages and the number of the 10 material accommodating grooves of the seating
part are respectively a divisor of the number of material accommodating grooves of the tray. 8.
The semiconductor package sawing apparatus according to 15 claim 1, wherein the pickup part has a
single-pickur upitderpicking upe anindiwiduasbassemblydoftdemiconduptor jpackages afd @ meiti-pickup
unit for simultaneously picking up a plurality of assemblies of semiconductor packages. 209.The
semicondiictor package Sawinpapsaratsiacooidingto rackages that have been sawn

at the chuck tables 510a and 510b of the sawing part.

[117] In addition, the assembly of semiconductor packages
may pass through a cleaning part 700 for cleaning the assembly of
semiconductor packages using a compressed gas or a cleaning
liquid in the discharge process of the unit picker part 800, like
in the embodiment described above with reference to FIG. 1.

[118] According to the semiconductor package sawing
apparatus according to the present invention, although a means
for supplying semiconductor packages 1s changed, the sawing
process can be performed by adding a simple conversion unit to
the semiconductor package sawing apparatus.

[119] In addition, according to the semiconductor package
sawing apparatus according to the present invention, although a
means for supplying semiconductor packages is changed from a tray
method to a cassette magazine method, utilization of the facility
can be maximized by mounting a conversion unit.

[120] In addition, according to the semiconductor package
sawing apparatus according to the present invention, since the
sawing process can be performed although a means for supplying
semiconductor packages 1is changed from a tray method to a

cassette magazine method, it 1is possible to prevent overlapping
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claim 8, wherein the pickup part includes a vision unit for acquiring position information of the
semiconductor material by photographing the semiconductor material accommodated in the
accommodating groove of the tray or the semiconductor material accommodated in the
accommodating groove of the seating part. 10. The semiconductor package sawing apparatus
according to 5 claim 1, wherein a cassette magazine for stacking and supplying semiconductor
packages is detachably attached to one side of the material supply part in a modular form.

investment and improve price competitiveness of the semiconductor
manufacturing process.

[121] While the present invention has Dbeen described with
reference to the particular illustrative embodiments, it 1is not
to be restricted by the embodiments but only by the appended
claims. It is to be appreciated that those skilled in the art can
change or modify the embodiments without departing from the scope

and spirit of the present invention.
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11. The semiconductor package sawing apparatus according to 10 claim 10, wherein either of the first
and second feeders of the material supply part is engaged with a conversion unit through an engaging
member, the conversion unit being mounted to guide an assembly of semiconductor packages
supplied in a direction parallel to the transfer direction of the pickup part from the 15 cassette
magazine which stacks and supplies the assemblies of semiconductor packages. 12. The
semiconductor package sawing apparatus according to claim 11, wherein connection holes are
provided in the feeder and 20 the conversion unit respectively, and the engaging member is engaged
with the Bbanedimncieliémed the feeder and the conversion unit. 13. The semiconductor package
sawing apparatus according to claim 11, wherein the conversion unit includes a pair of guide rails, a
supporting plate for mounting the guide rails, and a driving means for adjusting a width of the guide
rails. 5

1. A semiconductor package sawing apparatus comprising:
a pickup part having at least one pickup units for picking
5 up an assembly of semiconductor packages;
a transfer part for transferring the pickup part in a
predetermined direction;
a material supply part including at least one feeders for
transferring a tray in a direction perpendicular to a transfer
10 direction of the pickup part, to supply the assembly of
semiconductor packages to the pickup part; and
a sawing part including at least one chuck tables for
holding semiconductor packages supplied from the material supply
part and at least one sawing units.
15
2. The semiconductor package sawing apparatus according to
claim 1, wherein the material supply part includes a tray supply
unit for stacking trays 1in which assemblies of semiconductor
packages are accommodated and a tray discharge unit for stacking
20 empty trays, and the feeder includes a first feeder for
transferring the tray from the tray supply unit to a pickup
position of the pickup part and a second feeder for transferring
the tray from which the assemblies of semiconductor packages are

picked up by the pickup unit to the tray discharge unit.
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14. The semiconductor package sawing apparatus according to claim 13, wherein an individual driving
means is provided at each of the guide rails so that the guide rails may be driven independently from
each other so as to adjust the width between 10 the guide rails and a position of each guide rail.

15. The semiconductor package sawing apparatus according to claim 13, wherein the driving means
approaches or separates the guide rails by displacing the guide rails with a same distance, 15 and the
positions of the guide rails can be changed by moving the feeder engaged with the conversion unit.
16. The semiconductor package sawing apparatus according to claim 11, wherein the pickup part
further includes a gripper for 20 gripping a front end of an assembly of semiconductor packages in the
cassette magazine and withdrawing the assembly of semiconductor packages to the guide rails.

17. The semicohductditpackagesavwing apparatos steording tg chiimelk wiserefre anision unit for
acquiring position information of the assembly of semiconductor packages on the pickup unit or the
QUMGram&%%%o%de&béﬁﬁﬁﬁU%h@bmﬁaﬂFlal supply part 1includes first guide

rails and second guide rails arranged in a direction
5 perpendicular to the transfer direction of the pickup part to
support the tray so that the tray may be supplied from the tray
supply unit or discharged to the tray discharge unit by the first

or second feeder.

10 4, The semiconductor package sawing apparatus according to
claim 3, wherein the material supply part further includes a tray
pickup unit for picking up a tray from the first guide rails and

seating the tray on the second guide rails.

15 5.

The semiconductor package sawing apparatus according to
claim 1, wherein a seating part, on which a material
accommodating groove 1is formed, provided between the material
supply part and the chuck table of the sawing part, and the

20 pickup part transfers the semiconductor material picked up from
the material supply part to the chuck table by way of the seating

part.
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5 of the assembly of semiconductor packages transferred from the material supply part to the chuck
table of the sawing part through the pickup part or the guide rails.

6. The semiconductor package sawing apparatus according to
claim 5, wherein the seating part includes a driving means for
driving the seating part 1in a direction perpendicular to the
transfer direction of the pickup part transferred by the transfer

5 part.

7. The device according to claim 5, wherein the number of
material holding grooves formed on the chuck table to rest the
assemblies of semiconductor packages and the number of the

10 material accommodating grooves of the seating part are
respectively a divisor of the number of material accommodating

grooves of the tray.

8. The semiconductor package sawing apparatus according to

15 claim 1, wherein the pickup part has a single-pickup unit for
picking up an individual assembly of semiconductor packages and a
multi-pickup unit for simultaneously picking up a plurality of

assemblies of semiconductor packages.

20 9. The semiconductor package sawing apparatus according to
claim 8, wherein the pickup part includes a vision unit for
acquiring position information of the semiconductor material by

photographing the semiconductor material accommodated in the
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accommodating groove of the tray or the semiconductor material

accommodated in the accommodating groove of the seating part.

10. The semiconductor package sawing apparatus according to
claim 1, wherein a cassette magazine for stacking and supplying
semiconductor packages 1is detachably attached to one side of the

material supply part in a modular form.

11. The semiconductor package sawing apparatus according to
claim 10, wherein either of the first and second feeders of the
material supply part is engaged with a conversion unit through an
engaging member, the conversion unit being mounted to guide an
assembly of semiconductor packages supplied 1in a direction
parallel to the transfer direction of the pickup part from the
cassette magazine which stacks and supplies the assemblies of

semiconductor packages.

12. The semiconductor package sawing apparatus according to
claim 11, wherein connection holes are provided in the feeder and
the conversion unit respectively, and the engaging member is
engaged with the connection holes of the feeder and the

conversion unit.
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13. The semiconductor package sawing apparatus according to
claim 11, wherein the conversion unit includes a pair of guide
rails, a supporting plate for mounting the guide rails, and a

driving means for adjusting a width of the guide rails.

14. The semiconductor package sawing apparatus according to
claim 13, wherein an individual driving means 1is provided at each
of the guide rails so that the guide rails may be driven
independently from each other so as to adjust the width between

the guide rails and a position of each guide rail.

15. The semiconductor package sawing apparatus according to
claim 13, wherein the driving means approaches or separates the
guide rails by displacing the guide rails with a same distance,
and the positions of the guide rails can be changed by moving the

feeder engaged with the conversion unit.

16. The semiconductor package sawing apparatus according to
claim 11, wherein the pickup part further includes a gripper for
gripping a front end of an assembly of semiconductor packages in
the cassette magazine and withdrawing the assembly of

semiconductor packages to the guide rails.
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17. The semiconductor package sawing apparatus according to
claim 11, wherein a wvision unit for acquiring position
information of the assembly of semiconductor packages on the
pickup unit or the guide rails 1is provided below a transfer path
of the assembly of semiconductor packages transferred from the
material supply part to the chuck table of the sawing part

through the pickup part or the guide rails.
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