' 16. JUN 2005 HANDLER SYSTEM FOR CUTTI NG A SEM CONDUCTOR PACKAGE DEVI CE
Field of the Invention 5 The present invention relates to a handgq{ 9N Shem
for c@tting a sem conduct or package device, for transferring an Hor
depositing the same and, nore particularly, to a handler systemfor

cutting a sem conductor package device a sem - finishe ' whi ch a
plurality of packages are arranged 10 and strips are eﬁmﬁu MWWIM, a
cutting device, e.g., a sawing nachine, and wherein a i pection
is perforned to find an inferior one after each of the sep@&rset ed package

devi ces i ganpkeanedsagy ‘i"dne‘éuﬁ‘?ctntdt“%g éﬁﬁﬁ%ﬂgﬁ@%%ﬁ%y the

separately deposited.on a basis o I nspec

manuf acturi ng of the sem conductor package device is efficiently
processed. Description of the Prior Art 20 In general, a sem conductor
package Medidcefi cheramifatiised in such a manner that a plurality of |ead
frames protruding outside a package are bent through processes, i.e.,
trimmng, formng and a singulation and then a plurality of separated
pagkage devices are obtained by cutting the lead 25 franes integrally
cothnect ed t o e REFFPNL DAR¥EHSAOH Fofated okaati drrntker ofveArmaticon

teChnO|%%%t£ng a semiconducter package device, for transferring and
for depositing the same and, more particularly, to a handler

system for cutting a semiconductor package device a semi-
finished product on which a plurality of packages are arranged

10 and strips are easily cut by a cutting device, e.g., a sawing
machine, and wherein a gquality inspection is performed to find

an inferior one after each of the separated package devices is
cleaned and dried, so that the package devices can be
separately deposited on a basis of the inspection result,

15 whereby the manufacturing of the semiconductor package device

is efficiently processed.

Description of the Prior Art

20 In general, a semiconductor package device is
manufactured in such a manner that a pluralit? of lead frames
protruding outside a package are bent through processes, i.e.,
trimming, forming and a singulation'and then a plurality of
separated package devices are obtained by cutting the lead

25 frames integrally connected to the strip.

Developments of information and communication technology

1
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'~ .1 6 JUN 2005 in recent days requires a sem conductor device having a
hi gher = degree of integration. Further, a package device having P Bal
Gid Aﬂray) is widely used in recent days, in stead of a package deviCe
having a lead frame for connecting an 5 inner |lead and an outer lead to
each other. In this case, an electronic circuit of a high degree of
integration, e.g., a transistor and a capacitor, is established on the
wafer and then this is cut into a plurality of individual single chips by
the sawi ng machi ne and then the chips are coated to be a 10 separate

package jdeyicent! aagg(:?%gﬁﬁ?%s%.tg' h{€oh ﬁQE%@ée\Pfgé(e}gae‘\éfgﬁy%tsa't %ggﬁae\ér' fg’ be

t he packages arranged on“the strlpeare praced on a pre-

fixed thriptee apf theBgeHtibRLO appbehélit¥ Rl Vddiele SRR ALY
packages. In a case that cleaning 15 process is réquired due to a“dirt or a
remai ni MEMEAl dridfierayhel suvideby pusedssnandcehat daygyalint \tgagpect i on
process is required, those processes are perfornmed by transferring the jig
itsel f Wi cd Recdegehadgdickagbavingl @ theagr foamar tfalevcorseot inystags,
however, since the 20 jig is transferred for a cutting process, a cleaning

process 0% 1§igd iand ia%s matE ol s t6s 2y @tder sy Jremhict cafley avecones
he. devide e e G HAC S rehuBod o RIATR/ 4y THESIRAFAetar P the
packagefransistor and a capacitor, is established on the wafer and
then this is cut into a plurality of individual single chips
by the sawing machine and then the chips are coated to be a
10 separate package device.
In accordance with the prior art package cutting device,
the packages arranged on the strip are placed on a pre-
adjusted jig to be fixed thereto and then cut into a plurality
of individual separated packages. In a case that cleaning
15 process is required due to a dirt or a remaining material
after the cutting process and that. a quality inspection
process 1is required, thpse processes are performed by
transferring the jig itself which holds the packages.
. In the prior art devices or systems, however, since the
20 jig is transferred for a cutting process, a cleaning process
or a quality inspection process, overall system not only
becomes complicated, increasing the manufacturing cost and
space requirement for the device but also has a reduced

productivity in manufacturing the packages.

25
Summary of the Invention



¢ 25. Summary of the Invention 2 1 6 JUN 2005 It is, therefore, a primary
object of the invention to provide a handler systemwherein a {6 JUN 2005
seni - f i)ni shed product on which a plurality of packages are arranged and
strips are 5 easily cut by a cutting device, e.g., a sawi ng nachi ne, and
wherein a quality inspection is perforned to find an inferior one after
each of the separated package devices is cleaned and dried, so that the
package devi ces can be selectively deposited on a basis of the inspection
result, whereby the 10 manufacturing of the sem conductor package device is
efficiently processed. In order to achieve the object, the present
invention provides a handler systemfor cutting sem conductor package

devices in armme/ tResekeebi vel prdepRas) tohfecpaskaggedeess iold to
according to a quality of the package devices, conparing wth a
pr edet emricnvddieual hagdjeadeysafererwhiaxw i duakeni Rgiriphelageodder e i s
obtai ned by cutting a_sem -finished product of a sem conductor or a strip
in a cutthiifd devideraliidysyef epackegesi sarg: aamangekdoatet shiripboradenadi ng
at _| east on%_of 20 strips deposited in a cassette;, a drawer unit for
hot di ng S 1¥stF4% BY ofh CHELERA SRIEICami ¢ - it a@ dFaWdRIplekdrine @md p
transferping.unit faor .fixi,ng in a suction nner_the strjp held by the
dr awer _ﬁ{lﬁetl%_tlél it gLﬁl&Igé'r ; zﬁfq‘to]_rorf rEhASFTRED (R féﬁdf £t 3 AN ng
device ighaMireR L BEBI BEPLhE S8baLREO package devices is cleaned and
dried, so that the package devices can be selectively
deposited on a basis of the inspection result, whereby the
10 manufacturing of the semiconductor package device is
efficiently processed. |
In order to achieve the object, the present invention
provides a handler system for cutting semiconductor package
devices in a manner to selectively deposit the package devices-:
15 according to a quality of the package devices, comparing with
a predetermined quality grade, after individual single package
device is obtained by cutting a semi-finished product of a
semiconductor or a strip in a cutting device, the system
comprising: an on-loader unit for loading at least one of
20 strips deposited in a cassette; a drawer unit for holding the
strip from the on-loader unit at a drawer picker; a strip
transferring unit for fixing in a suction manner the strip
held by the drawer unit to its picker head for transferring
the strip to a cutting device in which the strip is cut into

25 a plurality of individual package devices; a package cleaning

unit for cleaning the individual package devices using a brush

3



» 25. @ plurality of individual package devices; a package cleaning wunit for
cl eaning the individual package devices using a brush 3 1 6 JUN Z003N 2009 an
air nozzle after a picker head for fixing the individual package devices
retai ning the individual package devices thereon by using a suction vacuum
force; a package drying unit for drying the individual package devices
after 5 the individual package devices are cleaned by the cleaning wunit; a
- package transferring unit for vacuum absorbing and noving the individual
package devices dried by the package drying unti; a package deposit unit

for novigh ang dgresi hbgiet hgelodi vé_dg@ic}p@k L JeVd Ges ftirxaﬁ?fga]; :irre%l by

the package 10 transferring unit; a package pi ck-up unit for g the
i ndi vi dualdipdekage seviksgs Bheieesn Eéﬂ#ﬂdﬁhéf%hé”?ﬁ&@@idﬁéﬁ?#@d&%f e and
for arrangi ng the individual package devices for a quality inspection of
t he i ndidgvdals pelvkegen dbyi cesing tdiespackage veictionpEsidd ; NRURaRGkaQ2 One
side of the package 15 deposit unit; a visual inspection neans for
i nspect (Y% Unitfal foy 6rvine ithe vingliaridiak aprckiage cdevberng aficteai ned on
a . pick-up head, of .th ackage pjck-up unit; and a package tray deposit

i et nglf?ljg Bﬁ&’éé‘g&ugevﬂﬁﬁgag%rﬁeﬁl@é§eé hefBen cBpamdingg t he

unit for
cuctLon s BhERL g, S9Ue 20 LU RECkIGR SEVSEnTANE
Labor e, e AR AR ot el teaeclaned b DAt
drying unti; a package deposit unit for moving and depositing
the individual package devices transferred by the package
10 transferring unit; a package pick-up unit for retaining the
individual package devices thereon by using the suction
vacuum force and for arranging the individual package devices
for a quality inspectidn of the individual package devices,
the package pick-up unit mounted on one side of the package
15 deposit unit; a visual inspection means for inspecting the
quality of the individual package devices being retained on a
pick-up head of the package pick-up unit; and a package tray
deposit unit for retaining the individual package devices C
thereon by using the suction vacuum force to seat the
20 individual package devices on the package deposit unit, the .
package tray deposit unit for transferring the tray on which

the individual package devices classified based on the

inspection result are contained.
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+ 25,4 1 6 JUN 2005 Brief Description of the Drawi ngs The above and ot her
objects and features of the instant invention will becone fappa]r é_niUNf 2agsm
the fol)¥ owi ng description 5 of preferred enbodi nments taken in conjunction
wi-th the acconpanying drawings, in which: Fig. la illustrates a top pl anar
view of an inventive handler systemfor cutting a sem conductor package
device; Fig. Ib shows a frontal view of the inventive handler 10 system
for cutting a sem conductor package device; Fig. |c shows a right-side

el evational view of the inventive handler systemfor cutting a

sem CoNGGits ideVb £ nE Sragindgpicts a frontal view of an
on-loader unit 1n accordance w present invention; Fig. 2b
depicts a right-side elevational view of the on- |oader unit in accordance
with the present invention; Fig. 3a depicts a top planar view of a drawer
unit in accGidarowe tand hetpeesebf etbyeahtioiea20rbisg o3k hdeHingitari
right-side el evational view of the drawer unit in accordance wth the

present iKe&HiBHh Wlljilg be@a@@pﬁ@@q dras dder fpildwwing deisceimrioni t f or
et erd M STID Shed B ede s e dance ML L RSl
accompanying drawings, in which:

Fig. la illustrates a top planar view of an inventive
handler system for cutting a semiconductor package device;

Fig. 1lb shows a frontal view of the inventive handler

10 system for cutting a semiconductor package device;

Fig. 1lc shows a right-side elevational view of the
inventive handler system for cuttihg a semiconductor package
device;

Fig. 2a depicts a frontal view of an on-loader unit in

15 accordance with the present invention;

Fig. 2b depicts a right-side elevational view of the on-
loader unit in accordance with the present invention;

Fig. 3a depicts a top planar view of a drawer unit in
accordance with the present invention;

20 Fig. 3b depicts a right-side elevational view of the
drawer unit in accordance with the present invention;

Fig. 4a depicts a top planar view of a pick-up unit for
transferring semi-finished products in accordance with the
present invention;

25 Fig. 4b depicts a right-side elevational view of the

pick-up wunit for transferring semi-finished products in



t pick-up unit for transferring sem-finished products in 51 6 JUN 2005
accordance with the present invention; Fig. 5a presents a top plaganyyigy
of a cDeaning unit in accordance with the present invention; Fig. 5%
presents a right-side elevational viewof the 5 cleaning unit in
accordance with the present invention; Fig. 6 illustrates a drying unit in
accordance with the present invention; Fig. 7a shows a top planar view of
a package transferring wunit in accordance with the present invention; 10
Fig. 7b shows a right-side elevational view of the package transferring

unit in ReeAH@RIEE wildlh die preseit inveeRibQen; Fig. 8a depicts a top

pl anar view of a package deposit wunit in accordance with the present

i nvention; 15%ig.g.5:8prepEmts @ tdghfleiade wlewaii enalledrewpfudie ipackage
deposit unit in accordance with the present invention, Fig. Bc presents a
top pl aR&CORCARTS witdepdss tpygsant ofnvepatdmge deposit table in accordance
with the present invention; 20 Fig. 8d presents a sectional view of the

deposit pl at & *&- %?e?ﬁ&él@é‘&é depbsPRtrabie ied eyeddmadc eV iRy hofhd hsr esent
e e S S L R LR eSS BB e o the
Fig. 6 illustrates a drying unit in accordance with the
present invention;
Fig. 7a shows a top planar view of a package transferring
unit in accordance with the present invention;

10 Fig. 7b shows a right-side elevational view of the
package transferring unit in accordance with the present
invention;

Fig. 8a depicts a top planar view of a package deposit
unit in accordance with the present invention;

15 Fig. 8b depicts a right-side elevational view of the
package deposit unit in accordance with the present invention;

Fig. 8c presents a top planar view of a deposit plate of
a package deposit table in accordance with the present
invention;

20 Fig. 8d presents a sectional view of the deposit plate of
the package deposit table in accordance with the present
invention;

Fig. 8e depicts a top planar view of an auxiliary plate
of the package deposit table in accordance with the pfesent

25 invention;

Fig. 8f discloses a top planar view of important parts of

6



v 25.i'nvention; Fig. 8f discloses a top planar view of inportant parts of 6 1
6 JUN %805 t he package deposit table in accordance with the pref%ng

inventiln; Fig. 8g represents a sectional view of the inportant’ ®p YN 2008¢

t he package deposit table in accordance with the 5 present invention; Fig.

9a illustrates a top planar view of a package pick- up unit in accordance

with the present invention; Fig. 9b illustrates a right-side el evational

view of the package pick-up unit in accordance with the present invention;

10 Figs. 10a and 10b show a top planar view and a right-side el evational

vi ew of hgapkasaghl edePOe] ledilid 1A aKCdadicee With {0 Prastiiln.

i nvention, respectively; and Fig. 10c depicts a tray deposit portion of the

package irtvwemyt ideposit unit. 15 Detailed Description of the Preferred

Enbodi nents A preferred enbodi mnent of the present invention is described

with referendiigo Bgcomramdentsr aweest i2thaH gsiela dfhr ohgh inpdddast r at e

an inventive handler systemfor cutting a sem conductor package device;

Figs. 2&3%h 9 F&i5 R2ehedn- dsagsiturkable dpcmarandanga hwihh prhesent

inyentiqn,. Figs.. nd 3b depict a drawer unit in accordance wth the

prgsent||%é§##(ﬁé$§ﬁ%ﬁgnﬂa and 4b depict a pick-up

Fig. 9a illustrates a top planar view of a package pick-
up unit in accordance with the present invention;
Fig. 9b illustrates a right-side elevational view of the
package pick-up unit in accordance with the present invention;
10 Figs. 10a and 10b show a top planar view and a right-side
elevational view of a package tray deposit unit in accordance
with the present invention, respectively; and
Fig. 10c depicts a tray deposit portion of the package
tray deposit unit.
15

Detailed Description of the Preferred Embodiments

A preferred embodiment of the present invention is
described with reference to accompanying drawers.

20 Figs. la through 1c illustrate an inventive handler
system for cutting a semiconductor package device; Figs. 2a
and 2b depict an on-loader unit in accordance with the present
invention; Figs. 3a and 3b depict a drawer unit in accordance
with the present invention; Figs. 4a and 4b depict a pick-up

25 unit for transferring semi-finished products in accordance

with the present invention; Figs. 5a and 5b present a cleaning

7



+ 25 unit for transferring sem -finished products in accordance wth the
present invention; Figs. 5a and 5b present a cleaning 7 1 6 J3N5E®ﬁ5 it
in accordance with the present invention; Fig. 6 illustrates n@ nit
in accordance with the present invention; Figs. 7a and 7b show a package
transferring unit in accordance with the present invention; Figs. 8a
through 8g 5 depict a package deposit unit in accordance with the present
invention; Figs. 9a and 9b illustrate a package pick-up unit in accordance
with the present invention; and Figs. 10a to 10c show a package tray

deposi t wilid iih aGeYSIANGEW W ke tHY eSHlsddW entyihe 10, Thepipvend i ve

handl er systemfor cutting the sem conductor package device, as shown in

Figs. |dlledtxateatepasidsyine packagendeviessdamca RERDETthe. Helaaid vely

deposit the package devices according to a quality of the package devices,

conpar i ARt o ipFddst e’ pad Gbakhoy grpalekadd tafdres férdl nvg duad t simgl e

package device is obtained by cutting a sem-finished product of a

seni con@FEFERCH YiEhp ths Present ngnventéen; THLdSwedbs | thrbugll &g

system rises an on- lLoader unit, 10 for |oading at, | east one of strips

/\%eposﬁ%&i q 8 Patads SHYS1Y Briker PURFEOTRARGE W&Fﬁlﬁ}%fﬂ?%ﬁ%ﬁ% A 20

fromthe QRrQader mindd  ad a 05 a¥Er 5 Py F ; .a i tr.apsferring unit

30 for fixing in‘a SS%tioﬁinanner t he g ?%BgéAahg%%kgﬁetﬁ@céféﬁbﬁl t 20

to its pinckeeoR@atcd/whieh the present invention; and Figs. 10a to 10c
show a package tray deposit unit in accordance with the
present invention.

10 The inventive handler system for cutting the
semiconductor package device, as shown in Figs. la to lc,
deposits the package devices in a manner to. selectively
deposit the package devices according to a quality of the
package devices, comparing with a predetermined quality grade,

15 after individual single package device is obtained by cutting
a semi-finished product of a semiconductor or a strip in a
cutting device. The inventive handler system comprises an on-
loader unit 10 for loading at least one of strips A deposited
in a cassette 11; a drawer unit 20 for holding the strip A

20 .from the on-loader unit at a drawer picker 21; a strip
transferring unit 30 for fixing in a suction manner the strip
A held by the drawer unit 20 to its picker head 37 for
transferring the strip to a cutting device D in which the
strip A is cut into a plurality of individual package devices

25 C; a package cleaning unit 40 for cleaning the individual

package devices using a brush 44 and an air nozzle 45 after a

8



« transferring the strip to a cutting device Din which the strip Ais cut
into a plurality of individual package devices 25 C, a package ql qﬁfngwa
unit 40 for cleaning the individual package devices using a brus i
an air nozzle 45 after a 8 1 6 JUN 2005 pi cker head 38 for fixing the
i ndi vidual package devices C retaining the individual package devices
thereon by using a suction vacuumforce; a package drying unit 48 for
drying the individual package devices after the individual package 5
devices C are cleaned by the cleaning unit 40; a package deposit unit 60

for movigieiand fegeshi gt ek dd vidualindidnleann daybesse dak6ToRy the

package drying unit 48; a package™ pick-up uni . al ni ng
i ndi vi dusdtspacikagecievinasviahgl epachrugesideg, itdes stied+adn VBgUUBLher e and
for arranging 10 the individual package devices for a quality inspection of
the i ndivndtdiga vremkay e @ime € es padiageackagmopieki-tu@ auficr dyimeunted on
one side of the package deposit unit 50; and a visual inspection nmeans 90
for inspétiiguale qafhage ofdaees n@ifiatualthsackagd vddiades pedieigey
retai ned, on, a pi ck-u heid 15 72 of the package pick-up unit 70; and a
pa%kageQ%%Nz pgﬂq © Rt E2B8df QY rBhS; TG | Wt bi ¢l Ea@ﬁ?ﬁfﬂ%V|ces
C there . US| tﬂﬁ syction vacuum force to.seat Hgg In IVI.%%@ .
package9§g§#%é§ Eﬂgﬁ the %%%kd&%vﬁg%offi u FPO%bElPﬁe _%kgﬁglvF ldeposi t
unit 80 JdikddeabhAlddsnd il byayng oloibyeuiPindlul fidiag dualRaciage
devicesgilaéﬁified based on thgalnsﬂgctlo% ré%ﬁ? are contai e%. 5%
pick-up unit 70 for retaining the individual package devices
thereon by using the suction vacuum force and for arranging
10 the individual package devices for a quality inspection of the
individual package devices, the package pick-up unit 70
mounted on one side of the package deposit unit 50; and a
visual inspection means 90 for inspecting the quality of the
individual package devices C being retained on a pick-up head
15 72 of the package pick-up unit 70; and a package tray deposit
unit 80 for retaining the individual package devices C thereon
by using the suction vacuum force to seat the individual
package devices C on the package deposit unit 60, the package
tray deposit unit 80 for transferring the tray B on which the
20 individual package devices classified based on the inspection
result are contained.
As shown in Figs. 2a and 2b, the on-loader unit 10
includes a finger 15 for holding the cassette at both ends of
the cassette 11; a conveyor belt 19 being rotated by a

25 rotating shaft 19a to horizontally move the cassette 11; a

motor 18 being coupled to the rotating shaft 19a via a belt

9



v As. shown in Figs. 2a and 2b, the on-loader unit 10 includes a finger 15
for holding the cassette at both ends of the cassette 11; a conysyiﬁNbelt
19 being rotated by a 25 rotating shaft 19a to horizontally nove h 2005
cassette 11; a notor 18 being coupled to the rotating shaft 19a via a belt
9 1 6 JUN 2005 18a; an elevating notor 12 for rotating a screw 13 engaged
with a nut 14 to vertically nove the finger 15 relative to a fixed shaft
1la; a guiding nmenber 16a and a guiding rail 16 for horizontally noving
the cassette held by the finger 15; 5 and a strip pusher 17 for pushing the

strip Aideposihed1eRatheg GRRastt £2 1Eotovad ttihe df aueLpi aﬁerefégggla{gt“e

drawer unit 20. As shown in Figs. 3a and 3b, tfe drawer unit ncl udes a
pai r of wjuildiangiutails 24 vert gualipgmbothtsicdes ngfert R Sl 1A e ng noved
by the drawer picker 21 retaining the strip A 0 a width adjusting screw
shaft 2%ixed sljakt i hgaa wi dgulidiegweembce 164 | sn@4a gugdidongatanrher 2l1a
supporting the drawer _picker 21 and transferring the same to a position of
a strip 95 ARUEORRL BY nBe¥inga ther cassdititeg theldobenthe dfingee 1Gui di ng

2 i,de the.d icker.21. 15 As shown_in Fjgs. 4a and 4b,
Cho ot r A PaRERaP: PHETET 17 505 HEPAHEE SRS ATTOR MGIRQH SR (ot At wi

he Cut oo reass S he Enar oraeaP ShReLaE davi =t patdh A0y, by

the cutting process ein pac evices, é?y, by a

suction vacuws ikl ith EYHIMNOTEN B30 1RO ¥=Riddivig o Be SYehigortion
31 with a vacuum pressure; a

a pair of guiding rails 24 for guiding both sides of the strip

A being moved by the drawer picker 21 retaining the strip A;

10 a width adjusting screw shaft 25 for adjusting a width between
the rails 24; a guiding membér 2la supporting the drawer
picker 21 and transferring the same to a position of a strip
pick-up; and a motor 23 for guiding the movement of the
guiding member 2la to guide the drawer picker 21.

15 As shown in Figs. 4a and 4b, the strip transferring unit
30 includes a suction portion 31 formed with the pair of
picker heads 37, 38 for retaining thereon the strip A before
the cutting process and the individual package devices,
respectively, by a suction vacuum force; a vacuum port 39 for

20 providing the suction portion 31 with a vacuum pressure; a
picker transferring member 32 for vertically moving the
suction portion 31 to allow the suction portion 31 to be
clésely contacted on the strip A; and a reciprocating
transferring member 35 for horizontally reciprocally moving

25 each of the individual package devices separated by cutting

the strip A retained on the suction portion 31 of the picker

10




v picker transferring nenber 32 for vertically nmoving the suction portion 31
to allow the suction portion 31 to be closely contacted on th% ét 'pgﬁ$
and a neciprocating transferring nmember 35 for horizontally rec pﬁhk y
nevi ng 25 each of the individual package devices separated by cutting the
strip Aretained on the suction portion 31 of the picker 10 1 6 JUN 2005
head 38 by the cutting device D. As shown in Figs. 5a and 5b, the package
cl eaning unit 40 includes an upper plate 43 on which the package devices C
retai ned on the picker head 38 of the strip transferring unit 5 30 are

seat ed; @iz MpaHy ddit &G tddwdampair to the package devices seated
on the upper plate 43 through an air nozzle 45; and the transfer bl ock 46

having a powdrs whans fier Fiberi sanaall 5b rovhapddieadys usle it mndidite 40 ansfer
block 46. It is preferable that an O-ring 42 is formed along an 10 edge in
order t@ngdseias aarhupkesc@atagidhen twieli packagedbademgeedesiseat el on
the upper plate 43. As shown in Fig. 6, the package drying unit 48 includes
an uppeFSSEdfEY o Gﬁlwl(ﬂ*ecrhéleﬁégI@&g@fdéhec@tﬁfrl@mt\mwrfermiin@l urditter i al
IS renoy din the Eaﬁkage cleaning unit 40 is 15 seated to be retained by a
sutti onLor2est REBG§H ia Vachim ps‘gﬂﬁi‘b?n FOre FOHELinGeani R frekBeltigoc

rount SO AERAERT AR A TELL LA B Rhe TG BT, S8, R Y
plate 490y e B ;vagduPhel ¢z fedl Fokd @ NRAWI PR INer means for
horizontally moving the brush 44 and the transfer block 46.
It is preferable that an O-ring 42 is formed along an
10 edge in order to absorb a shock occurring when the packaged
device is seated on the upper plate 43.

As shown in Fig. 6, the package drying unit 48 includes
an upper plate 49b on which the package device from which
alien material is removed in the package cleaning unit 40 is

15 seated to be retained by a suction force through a vacuum
suction hole 49d; a heating member 495c moﬁnted between the
upper plate 49b and a main body 49 of the drying unit to heat
at a high temperature the package device C retained on the
upper plate 49b by the vacuum suction force; and a vacuum path

20 49e for applying a vacuum of a high negative pressure to the
package device C retained on the upper plate 49 by the suction
force to remove the humidity from the package device C.

As shown in Figs. 7a and 7b, the package transferring
unit 50 includes a package pick-up portion 51 for picking up

25 the package device C by using a pick-up head 52, from which

the alien material is removed in the cleaning unit 40 and the

11



+ 20. 49e for applying a vacuum of a high negative pressure to the ‘Package
device_C retained on the upper plate 49 by the suction force to rﬁnﬂMﬁaﬁ@e
humi di Yy from the package device C. As shown in Figs. 7a and 7b, the
package transferring wunit 50 includes a package pick-up portion 51 for
pi cking up 25 the package device C by using a pick-up head 52, from which
the alien material is renoved.in the cleaning unit 40 and the 11 1 6 JUN
2005 drying unit 48; and a tray pick-up portion 55 for holding the tray B
using a tray clanp 54 to supply the tray B on which the plurality of the

packageqgdeyhgesnptcked HRabY theyPIEKROS, PLEKiYR §O'EbPMMIlaing Thee Package
quality inspection neans 53 for 1nspecting the quality of the package

devi cestraynBumné Biig o toreey Sd Eemefs4 thee spgklgge hier arafeBr bngwhineh SRe As
shown in Figs. 8a to 8g, the package deposit unit 60 includes a package
deposi tptabheity @f whireh pelekageckdgjeicd®d dévkeds WP aby d¢dst upadkaye a
vacuum suction force and deposited in a separation therebetween; a

pl ur al i P¥CHFURaBAEELPRpES -64 being connected to a vacuum source beneath

t k it tabl 1.t i de. a high ,

Lot er 11 ng  SBOPACASES SN | HEETGhaR. EURPHCe foff The BARRSGE Beposi 1
15 tabl 1 . ' t 4 . {003 : 67
bei ng coREl S0t PhE mar o6 ha ety thre ket A e AP o
horizonggglﬁagkgggfggahg§eEF§%§fgh&Engoportion 65 to a predeterm ned

position; and a guiding rai
As shown in Figs. 8a to 8g, the package deposit unit 60
includes a package deposit table 61 on which the package
10 devices C are captured by a vacuum suction force and deposited
in a separation therebetween; a plurality of vacuum pipes 64
being connected to a vacuum source beneath the package deposit
table 61 to provide a high vacuum pressure; a transferring
portion 65 supporting a lower surface of the package deposit
15 table 61 and having a nut 66 at its lower portion; a screw
| shaft 67 being coupled to the nut 66 and being rotated by a
driving motof 69 to horizontally transfer the transferring
portion 65 to a predetermined positién; and a guiding rail 68
for guiding the movement of the transferring portion 65 along

20 the screw shaft 67.
As shown in Figs. 8c to 8e, the package deposit table 61
includes an upper deposit table 62 provided with a first and
a second deposit places 6la, 6lb on each of which a deposit
zone on which the package device is positioned and a vacant

25 zone on which the package device does not exist are

alternatively arranged; and a lower deposit table 63 fixed

12




« far «gui

shaft 67. As shown in Figs. 8c to 8e, the package deposit table 61
includés an upper deposit table 62 provided with a first and

di ng the novenent of the transferring portion 65 along 20 {Eeu

deposit places 6la, 61b on each of which a deposit zone on which the
package device is positioned and a vacant 25 zone on which the package

devi ce

does not exist are alternatively arranged; and a | ower deposit

0N 2008

a second

table 63 fixed 12 1 6 JUN 2005 with the bottom surface of the upper deposit
table 62 via a plurality of fastening nenbers 61g and having a plurality

of vacyumhaies Kb bar kdiRag 4eh q;t?#‘g r f h u pi pes
64, and vacuunlrecesség %ggngangrggﬁﬁer 'Hgdﬁgﬁgiﬁieggg%%tﬁzf§?%b at -an
upper peltiral itfy (dfe Soctem gl esmb&B. 685 ahaWAaving @S p18fraand 8%« t he

upper deposit table 62 is provided with vacuum paths for an air “supp
each of Vigsiusm helésr 8% tfooughidicgnttere orathemdgpesidureonér6md.thdn 10
inclined portions 6le for |ocating the package device on the deposit

61d ar e VESUMEU RARRR) €he BBEI PREWATOradResRH 0532 of ope P8 Edletiyamiwed e, t he

iQ§Iined gﬁytiqgs Qie are formed on all four, sides; and an angle of the
i el i nat RS o SR b §r e d 52t 4 Afe SRRSIM BRF Wikft ef t Bhgo vasyrEe holes

gyrenber 61g for fixing the upper deposit table 62 to the |ower
deposit table 63 may be a bolt or screw

f ast eni

10

15

20

25

As shown in Figs. 8f and 8g, the upper deposit ﬁable 62
is provided with vacuum paths for an air supply each of which
is formed through a center of the deposit zone 61d. An
inclined portions 6le for locating the package device on the
deposit zone 61d are formed along the periphery of the deposit
zone 61d.

Meanwhile, the inclined portions 6le are formed on all
four sides; and an angle of the inclination, preferably,
ranges from 20 degree to 40 degree.

The fastening member 61g for fixing the upper deposit
table 62 to the lower deposit table 63 may be a bolt or screw
or the like.

As shown in Figs. 9a and 9b, the package pick-up unit 70
includes a pair of picker heads 72 for retaining the package
device C via a suction force in a manner to amend a suction
position of the paékage device C located in particular
positions; a pair of vertical transferring blocks 73 for
vertically moving the picker heads 72 using fixing blocks 75
adapted to move along vertical guiding rails 74; a pair of air

cylinders 71 for supplying an air to the picker heads 72; and

13

y
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v or. the like. As shown in Figs. 9a and 9b, the package pick-up unL{ ;R@ 58
i ncludes a pair of picker heads 72 for retaining the package dev 8 2
a sucti)on force in a manner to amend a suction position of the package
device Clocated in particular positions; a pair of vertical transferring
bl ocks 73 for wvertically noving the picker heads 72 using fixing blocks 75
25 adapted to nove along vertical guiding rails 74; a pair of air

cylinders 71 for supplying an air to the picker heads 72; and 13 1 6 JUN
2005 a pair of horizontally guiding rails 77 for horizontally noving the

package ade%ﬁia&f Gf ehaknednen1hhe @hf&fﬁ%ﬂ@aéjiz.lc{279y toe %%giizg)gmfaq.rlﬁ/e by

using a rotation of a screw shaft™76. ep age tray unit 80 includes a
tray depesiinpahs packad2 asvikiech +8eainad Snithsapi@kr andmyd N yock 83
supporting the bottom portion of the tray deposit portion 82 and _

hor i zonttdld ywuedhiary fonay by g idiqe reetaBilon aofiod oscB&wf shafgenérating a
driving force to horizontally nove the moving block 83; an air cylinder 81
for retaini nFRPATKABB t@at adito 86n imied udesy ad@;r@fs»i ldemstljtomvogzl\ﬁna a .
vacuum syction force: a tray supplying portion 88 for supplying the tray

i ° whi ¢ 2 PRe WBiCRaGBCIET ¥R 15 ag%%%f?cga HAVFRDP UK B8 FYRPOLF 15%e

Suppl i e6 1% PHS oy BEASEE0 nGEpor F ort 8 t STHEETT ayp e BTEK &b BORR i on 55
of the ﬁ@?ﬁ%ﬂ%ﬂdﬁyyﬁﬁﬁJiﬂg H0bhg59 §RiB8ng rail s4; a motor 85 for
generating a driving force to horizontally move the moving
block 83; an air cylinder_si for retaining the tray B seated
10 on the tray deposit portion 82 via a vacuum suction force; a
tray supplying portion 88 for supplying the tray B in which
the package devices classified according to the quality are
deposited; and a tray deposit cassette 89 for transferring the
tray B supplied to the tray supplying portion 88 to the tray
15 pick-up portion 55 of the package transferring unit 50 to be
deposited thereon.
The operation of the present invention will now be
described herein below.
As shown in Fig. 2a, in the on-loader unit 10, the
20 cassette 11 on which the strip A is deposited is moved
rightward, when the motor 18 is rotated, rotating the rotating
shaft 19a via the belt 18a, with the conveyor belt 19 being
rotated.
After the cassette 11 is moved in a manner described
25 above, the cassette 11 is grasped by the finger 15. At this

time, when the elevating motor 12 is driven to rotate the

14



« deposi ted thereon. The operation of the present invention wll now be
descri bed herein below. As shown in Fig. 2a, in the on-Ioader unit 10, the
20 casdette 11 on which the strip Ais deposited is noved ri ghtiafdUNWEIEH
the notor 18 is rotated, rotating the rotating shaft 19a via the belt 18a,
with the conveyor belt 19 being rotated. After the cassette 11 is noved in
a manner described 25 above, the cassette 11 is grasped by the finger 15.
At this time, when the elevating notor 12 is driven to rotate the 14 1 6
JUN 2005 screw 13, thereby allowi ng the nut 14 to be noved upwardly, the

cassett ackinel 5 bynthepl! BI%bwind Tl SquYLdyPpar dlveqMign. g cassette

11 arrives at a predeterm ned position near the drawer pickK

draver whid c2sddte Sir iHeld Wushes fihder adf udf ed 4o nRfd Z Wphlddipush the
strip A positioned inside the cassette 11. As shown in Fig. 3b, the strip

A hori zont al Whamée lpasadisestll mpyuistes &7 a predietedutinddeopdivi cof
guiding rails 24 and is finally grasped by the drawer picker 21 of t he
draver PE¥ithoodrawerspdicyes @hspedtby rawsmawnitpi 2ker the isgrip

hogi zontal |y additionally noved in response tq _the horizontal novenent of
th§e gui & %n’ggr a %&!’?‘tﬁt‘ﬁ ri%n?‘ﬁrﬁf"%?éslybypu.sphet]ﬁ%t Gt A vi sual

| nspect on MRS d AnAHSUnd NEakiddse of 1 the
As shown in Fig. 3b, the strip A horizontally moved by
the strip pusher 17 is guided by the pair of guiding rails 24
and is finally grasped by the drawer picker.21 of the drawer
10 unit 20. The strip A grasped by the drawer picker 21 is
horizohtally additionally moved in response to the horizontal
movement of the guiding member 2la which horizontally moves by
_the motor 23.
A visual inspection means for detect the kinds of the
15 strips A and the orientation of the package device when the
strips A are supplied to the drawer unit 20 is provided in the
drawer unit 20.
Meanwhile, in order to properly guide the strip A
according to the kinds of the strip A and the package device,
20 the width between the guiding rails 24 is properly adjusted by
rotating the width adjusting screw shaft 25 which is driven by
the motor 26 via the belt 27.
As shown in Fig. 4b, the strip A which has been -
transferred to the drawer unit 20 from the on-loader unit 10
25 is then retained on the picker head 37 by using the suction

portion 31 which applies the suction vacuum force from the

15



* 15 strips A and the orientation of the package device when the strips A
are supplied to the drawer unit 20 is provided in the drawer unHt %ﬁ.
Meanwhi}l e, in order to properly guide the strip A according to th%_ ﬁnﬂ@5
of the strip A and the package device, 20 the wi dth between the guiding
rails 24 is properly adjusted by rotating the wi dth adjusting screw shaft
25 which is driven by the notor 26 via the belt 27. As shown in Fig. 4b,
the strip A which has been transferred to the drawer unit 20 fromthe
on-loader unit 10 25 is then retained on the picker head 37 by using the
suct i on vREfduboik WY ch applies the suction vacuumforce fromthe 15} 1 6
JUN 2005 vacuum port 39. The reciprocating transferring nenber 35 with the

strip A ret dilredrani giec gt K@ £ heaslf SBr 1y efe@bePg3Eh&igu dad aidri3h to
transfer the strip Ato the cutting device D which will cut 5 the strip A
into thé plegednied opf thedpitlexnl hpadkagenoees cabong Netxe ,guie packages devi ce
Ctransferred by the picker head 37 of the strip transferring unit 30 is
cut int & hEAFSEER thE SEEiPndi tPdiae Pakine drviced ]E}'ihlt%ié_vclgﬂt m;g fjew ce
D..After_.the, strip A_has been.cut .i,nto the plurality o 10 i ndivi dua
patkage ‘GsvicEEdR 2‘ tlﬁlé:ocﬁt%tei Ry UFedicy BF dRgiy, PRCEaas SEYEFSH t he

FL?E:T ¥ﬁ2ﬁ,%Fﬁ@irg@%p?%%gggﬁgag§ggér&ngraﬂgkér§gdqutgﬁ%5§¥§Qé¥jﬁﬁgp um
37 of the strip transferring unit 30 is cut into the plurality
of individual package devices by the cutting device D.
After the strip A has been cut into the plurality of

10 individual package devices iﬁ the cutting device D, the latter
are retained on the picker head 38 of the strip transferring
unit 30 by the suction vacuum force. Then, the reciprocating
transferring member 35 transfers the individual package
devices to the cleaning unit 40.

15 | On the other hand, the pair of picker heads 37, 38 are
vertically moved by the vertical movement of the picker
transferring member 32 which is achieved with a nut 33
connected to the motor 34.

The individual package devices C retained on the picker

20 head 38 of the strip transferring unit 30 are seated on ﬁhe
upper plate 43 of the cleaning unit 40 under the cushioning
function of the 0O-ring 42.

In the cleaning unit 40, in order to allow the alien
material to be removed from the individual package devices C,
25 the brush 44 fixed to the transferring block 46 which moves

horizontally by the power source (not shown) is used. Further,

16



» transferring nmenber 35 transfers the individual package devices to the
cleaning unit 40. 15 On the other hand, the pair of picker heads 13§,JU%8208%
verticélly noved by the vertical novenent of the picker transferring
menber 32 which is achieved with a nut 33 connected to the notor 34. The
i ndi vi dual package devices C retained on the picker 20 head 38 of the
strip transferring unit 30 are seated on the upper plate 43 of the
cl eaning unit 40 under the cushioning function of the O-ring 42. In the
cleaning unit 40, in order to allowthe alien nmaterial to be renoved from

the indiaviriual dacdnge: £8Y1 £88 SuppPPelNEoPEHSNa 44 Ebé@getQStQﬁrou h
transferring block 46 which noves %orlzontally %y t he power source(hot
shown) itheuseidc gipd het , id6agpbidNc800heaiAighinuaSSPakEdeaidevitpRrl i ed to
the air nozzle 45 through the air pipe 47 is applied to the individual
package eV cespragate stehar atle erhemat eehahmatfecmal the omaniee whaheh waireh are
retai ned on the picker head 38 of the strip transferring unit 5 30 by the
suct i on BEEGIRRG Scdhandickerhdigadyidf @fathgasksde deansdercingt anisd on

vatuum PO B TS R SRTBHE K tiber pl ate 49b of Lhe package drying
uni t 48 adj agep t E%béé'r&g{f%{?gd&%%pégka&e k{4l 4 dugl , Packagg deuices ©
picker head 38 of the strip transferring unit 30 by the
suction vacuum force is transferred to the upper plate 49b of
the package drying unit 48 adjacent the cleaning unit 40. The
10 individual package devices C are seated on the upper plate
49b.

In this situation, the heating member 49c mounted between
the upper plate 49b and the main body of the drying unit 49
heats the individual package devices C in order to remove the

15 humidity from the them. At the same time, the vacuum pressure
from the wvacuum path 49%e further removes the remaining
humidity on the individual package devices.

Next, the individual package devices from which the alien
material and the humidity are removed in the cleaning unit 40

20 and the package drying unit 48 arrives at the package deposit
unit 60.

The individual package devices C positioned on the upper
plate 49b of the package drying unit 48 are transferred to the
package depositlunit 60, being picked up by the suction vacuum

25 force by the pick-up head 52 of the package pick-up portion 51

of the package transferring unit 50.

17



t In this situation, the heating nmenber 49c nounted between the upper plate
49b and the main body of the drying unit 49 heats the individuglg pggkage
‘deviced Cin order to renove the 15 hunmidity fromthe them At the sane
ti-me, the vacuum pressure fromthe vacuum path 49e further renoves the
remaining humdity on the individual package devices. Next, the individual
package devices fromwhich the alien material and the humdity are renoved
in the cleaning unit 40 20 and the package drying unit 48 arrives at the
package deposit unit 60. The individual package devices C positioned on

the upper phab& 49pa0f the p@%aq%diwcﬂgalunﬁfaci%g%r edte{;%é%erge AL the
package deposit unit 60, being picked up by the sucCtion vacuum 25 torce by
the pi clrelpaseatl f2omfthéeppakkage heiadk-3mp pPr paepisllyoktiohe iRackane
transferring unit 50. 17 1 6 JUN 2005 Next, half of the individual package
devi ces sQcirieon redeewedférom ahd phek Brehesmtdindy padt faked shoppieng t he
suction vacuymforce and then are retained and fixed on the deposit zone

61d of FIFRPFHsEUpdsid Pf acle6ihraf @RBOEPpePlasedEpasiof (tdls &Ry t he

Suet L on QBHD e JP el Gl doelp sl v dval packase

bl ci-up. head §2 Hbave The Sosand Gapser raca i PRned, AR Ton

vacuum f@ece flike@ot caPPthed f¥stONdSfosit place 6la, the package
transferring unit 50 horizontally moves the pick-up head 52 to
locate the pick-up head 52 above the second deposit place 61b.

10 Then, the suction vacuum force is not applied any longer
by the pick-up head 52 and the remaining individual package
devices C are then retained on the deposit =zone 61d of the
second deposit place 61b of the upper deposit table 62 by the
suction vacuum force.

15 The suction vacuum force applied to the first and the
second deposit places 6la, 61b is transmitted from a vacuum
path 61h through the vacuum recess 63a, the vacuum hole 63b
and the vacuum pipe 64. |

During the individual package devices C are seated on the

20 deposit zone 61d, the inclined portion 6le smoothly guides the

‘ package device C to enter into a proper position within the
deposit zone, even if the package device C poses in
inappropriate orientation.

Further, although a maximum width of the deposit zone 61d

25 is longer than that in the prior art, the deposit zone 61d has

the vacant zone 6lc in its adjacent area, thereby preventing

18



¢ by. the pick-up head 52 and the remaining individual package devices C are
then retained on the deposit zone 61d of the second deposit pI ﬁc@ﬁb(?
t he upper deposit table 62 by the suction vacuumforce. 15 The's
vacuum force applied to the first and the second deposit places 6la, 61b
is transmtted froma vacuum path 61h through the vacuumrecess 63a, the
vacuum hol e 63b and the vacuum pipe 64. During the individual package
devices C are seated on the 20 deposit zone 61d, the inclined portion 61le
snoot hly gui des the package device Cto enter into a proper position

W thin the eposéht zaBBost¥edded herdackagdagdaHies e RAFCFitR ea
i nappropriate orientation. Further, although a maxi mum w dt h of the dep03|t

zone 6loth2ix.is |onger than that in the prior art, the deposit zone 61d has
t he vacant zone 61c in its adjacent area, thereby preventing 18 1 6 JUN
2005 the adj &bett igepdsi the wressénbnmrbenty omt aifeiadividuadaphckaeer .
That is, in the present_invention, the individual packa devices C are
alternaﬁaﬂﬂ%F%J |%?%n@ﬁtﬁﬁn@ﬁévﬁlepoéhGlpﬁéd 515 ddemn ngé®©andpth©es 61a

61 As sho Fi si nce the gle a of the inclination of the
|ncI|ne§e§ :?Q§i§réiﬁﬁﬁ§f§%ﬁﬂ fﬂ' egree to 40 degree, it is possible

for the indi \Asdgﬁl wﬁaﬁha9§gqeg§9es{19cgethesrEtDn(.)c_:}lhé % 382489 inclination

of the inclined portions 6le ranges from 20 degree to 40
degree, it is possible for the individual package device to be
smoothly seated.

10 When the individual package device C is seated on the
deposit zone 61d, since a BGA(Ball Grid Array) 2 is positioned
on an upside of the individual package device C and the bottom
surface of the individual package device C comes into a
contact with a contact surface portion 61f protruding above

15 the deposit zone 61d, the suction vacuum force is efficiently
applied to the package device C.

The deposit table 61 is horizontally moved along the
deposit table guiding_rail 68 by driving the driving motor 69
to rotate the screw shaft 67 whose rotation moves horizontally

20 the nut member 66, before the package device C is deposited on
the deposit table 61 or after the package device C has been
deposited on the deposit table 61.

Next, the package pick-up unit 70 moves to the package
deposit table 61 and then the package device C are retained on

25 the pick-up head 72 by the suction wvacuum force to be

horizontally transferred. The pick-up head 72 is fixed to the

19



+ 1Q When the individual package device Cis seated on the deposit zone 61d,
since a BGA(Ball Gid Array) 2 is positioned on an upside of pgg 20

i ndi vi dual package device C and the bottom surface of the indi |%Q@ﬂ b
package device C comes into a contact with a contact surface portion 61f
protrudi ng above 15 the deposit zone 61d, the suction vacuumforce is
efficiently applied to the package device C. The deposit table 61 is
horizontal |y noved along the deposit table guiding rail 68 by driving the
driving notor 69 to rotate the screw shaft 67 whose rotati on noves

hor i zontaldus 2 hher Puh s FBIPER6G 1 REE 05 ¢ hB%&g?%éievh&e v%ftﬁg%qposl ted
on the deposit table 61 or af?er the package dévice C has been eposi ted
on the deyexirg traldlle 7@lanNexs, stppl pagkayeh ptiek rbyattite 23 s die-d he
package deposit table 61 and then the package device C are retained on 25
the pi clEngm Hded a7x gy kiedesucllon vacuum force to be horizontally
transferred. The pick-up head 72 is fixed to the 19 1 6 JUN 2005 vertically
transferring BleocRERGRRR nPhal e t IRCRA t ishatt guiadi My r &ihe 7pomed i s

cupnl | QLI B TGS LB e e g O Lt 1 0
horeiont Rty Mstigden T bl s ety v
retaini ggitdiegpackage devices Cis

The pick-up head 72 retaining the package devices C is
transferred to the visual inspection means 90 shown in Fig. 1la

10 along the horizontal guiding rails 77; and the package devices
C are subject to an inspection.where the condition of the
package device, e.g., the result of the marking or chipping
which determines the quality grade of the package device C are
examined.

15 At this time, the individual package devices C retained
on the pick-up head 72 are classified into e.g., a good state
and a bad state, based on data of the predetermined quality
standard which may be stored in a microprocessor (not shown)
and then are separately transferred to the package tray

20 deposit unit 80 mounted on one side of the visual inspection
means 90.

In the package tray deposit unit 80, the individual
package devices C retained on the pick-up head 72 are
transferred to the plurality of tray deposit portion 82.

25 According to the state of the individual package device C, the

package devices C are separately deposited on the tray deposit

20



‘ transferred to the visual inspection neans 90 shown in Fig. la 10 al ong
the horizontal guiding rails 77, and the package devices C are supgefiiN bms
an inspection where the condition of the package device, e.g., the result
of the marking or chipping which determines the quality grade of the
package device C are examned. 15 At this tine, the individual package
devices Cretained on the pick-up head 72 are classified into e.g., a good
state and a bad state, based on data of the predeterm ned quality
standard which may be stored in a mcroprocessor(not shown) and then are
separ at gor il eried d1e tdsoPaskage braynhd0rdgposiehodnict B3 ciRyNted on
one side of the visual inspection neans 90. In The packagé tray deposit
unit 80,fdrhehendiad ditadte package devices C retai ned on the pick-up head 72
are transferred to the plurality of tray deposit portion 82. 25 According
to the state Wfat hdsindthedupdclpagkaderatevidepoBitt henipackagehakevitles C are
separately deposited on the tray deposit 20 1 6 JUN 2005 portion 82 for the

good st &G iHe Qfay Gdposidenssrit oPEianst B Had swmder Tem iss, the
oS or Qe e B B P S he P BosPD. BAGc bRl e Gl TR SRS package
devi ce Gerd e other hand, after the package devices C are
On the other hand, after the package devices C are
classified into the good state and the bad state by the visual
inspection means 90, the tray B fixed on the tray deposit
10 portion 82 by the air cylinder 81 is moved along the guiding
rail 84 for the selective deposition of the package device
classified into the good state and the bad state.
Next, the package transferring unit 50 approaches the
tray B on which the package devices are deposited and holds
15 the tray B through the tray pick-up portion 55 having the tray
clamp 54 holding the sides of the tray B, depositing the tray

B vertically in the tray deposit cassette 89 of the tray

supplying portion 99. The vacant tray B is positioned again
on the tray deposit portion 82. These operations are
20 repeated. With this wmanner described, cutting the strip,

cleaning and drying the package device, seating the package

device on deposit table, inspecting the package device and

classifying the package device, and selectively depositing the

classified package device constitutes one cycle of the
25 process.

Consequently, by the inventive handler system, a semi-
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~ classified into the good state and the bad state by the visual inspection
nmeans 90, the tray B fixed on the tray deposit 10 portion 82 by t?% ghﬁzuw
cylinddr 81 is noved along the guiding rail 84 for the selective
deposition of the package device classified into the good state and the
bad state. Next, the package transferring unit. 50 approaches the tray B on
whi ch the package devices are deposited and holds 15 the tray B through
the tray pick-up portion 55 having the tray clanp 54 hol ding the sides of
the tray B, depositing the tray B vertically in the tray deposit cassette
89 of t i dilehed PHIFIMWNGHPALE BN i L i L again
on the tray deposit portion 82FgTﬁggtu%%g%g??%ﬂéﬁgggﬁfg;ﬁgﬁgg?ghb%%?gh this
manner destrstedps cobni e téasslyi put dyeasi eataidgdrddvicd heepgckage
devi ce, seating the package device on deposit table, inspecting the
package S@&iinee Mashing aseid @ ayatlid ypdospgetdeon de, pand cxelee ttiov €liyd
depositing.the .classified package device constitutes one cycle of the 25
pr ocess 2TCIREEFION PRe Bitekecrrl et i tie RARA At ed Saaifage deviices 1s6 JUN

sttips CaeeLadrty g8tety afel Phab bW c@adites “de g G nPRe. and
The sepa Brad packeashbrEas s Bt o Bt | Birbed Tt ereThackage
devi ces weriredy tIRPHaMTCLURRAY 30 coR deRAsbaadbebieLRgRgE! ke kesul t,
is efficiently processed.
Although the invention has been shown and described with
10 respect to the preferred embodiments, it will be understood by
those skilled in the art that various changes and

modifications may be made without departing from the spirit

and scope of the invention as defined in the following claims.

22



wher eby the manufacturing of the sem conductor package device is
efficiently processed. Although the invention has been shown and o6 BN BBy
with 10 respect to the preferred enbodinents, it will be understood by
those skilled in the art that various changes and nodifications nay be
made wi thout departing fromthe spirit amd scope of the invention as
defined in the followwng clains. 22 1 6 JUN 2005 23 What is clained is: 1.
A handl er sy qu tting sem conductor package devices in a nanner to
sel ectively %almg HYackage devices according to a quality of the
package devices, 5 conparing with a predeterm ned quality grade, after an
i ndi vidual single package device is obtained by cutting a sem -finished
product of a sem conductor or a strip in a cutting device, the system
conpri si ng: anAdandlepsigtenufuorcufting stdhd@tétpacleaetideoites dfa hbnestd i ps
deposited in a cassette; a drawer unit for holding the strip fromthe

on-| oader unidle@iveRy d&ﬁ@%fhe%a@lka%& de%@e@ac@&fdh& thaabafi8  JrithdpdtRhde dRfcek) X1 Ng
in a suction manner the strip held by the dravver unit to a picker head of

the stripgtr @&ﬁpﬁfﬂg With H@ eIdJeIe 1nte[1 gPﬁItgrchﬁga (IlI/ uél%lr%aec ﬁchtk'aQeg%eq' Yl ce

in which th IS C ual V|ces

Kk I f. I th d d I Kk d
br lioh and aft %@s‘s%@téée%ﬁﬁ%?%@&rg%ﬁa ke Rt o6 SRR ADE

package deV|ces retaining the 15 individual package devices thereon by
usi ng a suct Aeyics shaaysierbeaeprisingackage drying unit for drying the
i ndi vi dual package devices after the individual package devices are
cl eaned by t heondleaer myt foniléading pdcdsbge dfithasgfips dépogitedinta dasgetteacuum
absor bi ng and noving the individual package
a drawer unit for holding the strip from the on-loader unit at a drawer picker;
10 a strip transferring unit for fixing in a suction manner the strip held by the drawer unit to
a picker head of the strip transferring unit for transferring the strip to a cutting device in
which the strip is cut into a plurality of individual package devices;
a package cleaning unit for cleaning the individual package devices using a brush and
an air nozzle after a picker head for fixing the individual package devices retaining the
15 individual package devices thereon by using a suction vacuum force;
a package drying unit for drying the individual package devices after the individual
package devices are cleaned by the cleaning unit;
a package transferring unit for vacuum absorbing and moving the individual package
devices dried by the package drying unit;
20  apackage deposit unit for moving and depositing the individual package devices
transferred by the package transferring unit;

a package pick-up unit for retaining the individual package devices thereon by using the

suction vacuum force and for arranging the individual package devices for a quality



devices dried by the package drying unit; 20 a package deposit unit for
nmovi ng and depositing the individual package devices transferreﬁsQﬁM;aﬁs
package transferring unit; a package pick-up unit for retaining the

i ndi vi dual package devices thereon by using the suction vacuum force and
for arranging the individual package devigges for a quality 1 6 JUN 2005 24
i nspection of the individual package devi ces, the package pick-up unit
nmount ed on one sjde _of the. package deposit_unit; a vjsual inspection neans
for inspecti H§Peahionatiss IPSW uaf Pekagrsieyicanahe %@a&@@c Ui dnoysisd-en one
retai ned on a pick-up head of the package pick-up unit; and 5 a package
tray deposit sidapf theqackagesepostiginithe i ndi vi dual package devi ces thereon by
using the suction vacuumforce to seat the individual package devices on
t he package deposlihspestioi mehisefopaspagiag thaguatigpefihé individud] packagadedieds i ng
the tray on which the individual package devices classified based on the

i nspection rggiub ket@ingd 692 paikigFhead Of the phoRaddRU-8F udiv.Shgm of claim 1,
wherein said on-loader unit includes a finger for holding the cassette at

bot h ends, of o . t: | ted b [ot.atin
shaft o hor F PRRCEFESS NG fe a0 BRpl MembEl R BRIy R Bl il
rotating shaft via a belt; an el evat,ing. or for rotating a screw engaged
with a nut tBSUFETLYACHYm fRgsgdo 8596 the; lﬂfg‘gﬁ&?&a&k%@%eaw e ckagerdeposit
gui ding nenber_and a guiding rail for 15 horizontally noving the cassette
hel d by the PRihghe package Baygdenopit puid harriransferningsthe frgy ohavhich the pndivignali t ed on
the cassette toward the drawer picker of the drawer unit. 3. The handl er
system of cl padkage devienselassifiad Hastd anehe imspdction cdsull @se anpemned. of gui di ng
rails for guiding both sides of the strip being noved by the drawer picker
retaining the 20 strip; a wdth adjusting screw shaft for adjusting a wdth
between the rails; a guiding nenber supporting the drawer picker and
transferringot . .11 Qn 0 RLCk-un: r for -
10 92! i SRR ko raggrlagﬁ& wﬁérﬁglesr%}c{%xplé)&?é&gb%tﬁgclu%da findP 5

gui di ng the novenent ng ne

holding the cassette at both ends of the cassette; a conveyor belt being rotated by a
rotating shaft to horizontally move the cassette; a motor being coupled to the rotating
shaft via a belt; an elevating motor for rotating a screw engaged with a nut to vertically
move the finger relative to a fixed shaft; a guiding member and a guiding rail for

15 horizontally moving the cassette held by the finger; and a strip pusher for pushing the

strip deposited on the cassette toward the drawer picker of the drawer unit.

3. The handler system of claim 1, wherein said drawer unit includes a pair of guiding
rails for guiding both sides of the strip being moved by the drawer picker retaining the
20  strip; a width adjusting screw shaft for adjusting a width between the rails; a guiding
member supporting the drawer picker and transferring the same to a position of a strip
pick-up; and a motor for guiding the movement of the guiding member to guide the

drawer picker.



drawer picker. 1 6 JUN 2005 25 4. The handl er systemof claim1, wherein
said strip transferring unit includes a suction portion forned 'tkq#ﬁ
pair of picker heads for retaining thereon the strip before the LH 5
process and the individual package devices, respectively, by a suction
vacuum force; a vacuum port for providing the suction portion with a
vacuum pressure; a picker 5 transferring nenber for vertically noving the
suction portiop to | ow t he suction portion.to be closely contacted on
the strip; afid h@@gleﬁ pytem ofglaim d nwhesein sail stepfanstersing updiincludes & sugtion
reciprocal ly noving each of the individual package devices separated by
cutting the pertiop feraes wislitherpairied piket heads furetaimmgtherche thsi stiie beflorsatie by t he
cutting device. 10 5. The handl er system of claim 1, wherein said package
cl eani ng uni tutting bredess amd thepipdividyal packagndeicesrebfeetipelg kagesutevh ¥8cium
retai ned on the picker head of the strip transferring unit are seated; an

air pipe for fs8;tlvabGud ipbrtifer profidRACKE SR IR PortRM Wilih O8kudifh HE&ubP RSN ckeP! at €
through an air nozzle; and the transfer bl ock having a power neans for

e TR ) A S R

system of " cl ai erein

absorb a shock .occugri ng ,when th‘i lgq}%kaged evige is, seated on the upft%er
plate. 7. ThBOHSQAH? ?C@gétféﬂ‘i‘%‘fte P i SYIP; RAE A S PR SELN IR SN GG IREF 19Ri t
includes an upper 20 plate on which the package device fromwhich alien
material is Pewgpidlyiraciprosalinaionig eecleeﬁﬁhﬂgldmgualipgcl@eatdeucmeperateétbeﬁ ned
by a suction force through a vacuum suction hole; a heating nenber nounted
bet ween t he oyipeg thel shiiperetaidedaomthie sudimehypootiort dfethel pigkerchead by thd auttepdevide. a

hi gh tenperature the package device retained on the upper plate by the
vacuum suction force; and a vacuum path for applying a vacuum of a high
negative 1 6 JUN 2005 26

10 5. The handler system of claim 1, wherein said package cleaning unit includes an upper
plate on which the package devices retained on the picker head of the strip transferring
unit are seated; an air pipe for emitting air to the package devices seated on the upper
plate through an air nozzle; and the transfer block having a power means for
horizontally moving the brush and the transfer block.

15
6. The handler system of claim 5, wherein an O-ring is formed along an edge in order to

absorb a shock occurring when the packaged device is seated on the upper plate.

7. The handler system of claim 1, wherein said package drying unit includes an upper

20  plate on which the package device from which alien material is removed in the package
cleaning unit is seated to be retained by a suction force through a vacuum suction hole;
a heating member mounted between the upper plate and a main body of the drying unit
to heat at a high temperature the package device retained on the upper plate by the

vacuum suction force; and a vacuum path for applying a vacuum of a high negative



pressure to the package device retained on the upper plate by the suction
force to rempve the humidity fromthe package device. 8. The handl&rUN 2005
system of claim1l, wherein said package transferring unit includes a 5
package pick-up portion for picking up the package device by using a

pi ck-up head, fromwhich the alien materigl is removed in the cleaning unit
and the drying unit; and a tray pick-up portion for holding the tray using
atray clanp to suPpIy the tray on which the plurality of the package

devi ces are PrEEREE QT Hpckage dptieesipings @kthg yppesniate Ry thepsugtiomfscerigndl er
systemof claim 1, wherein a package quality inspection nmeans for

i nspecting t kemaepgghe hymaofitytfioam gwegleskpegedlevicees i s nmounted on one side of the
package transferring unit. 10. The handl er systemof claiml, wherein said
package deposit unit includes a 15 package deposit table on which the
package devices are captured by a vacuum suction force and deposited with

separation tbem@ﬁén\afe@@%stanralferaﬁhhzWh%inyﬁ%aépé&%si%%ggugpﬁ@gﬁeé gd to a

vacuum sour ce beneath the package depos O provi vacuum

Gepost t 21 BOAARE RichiiRthoRtilfo BicRRRE bt Biices S8 SV AP ullelly” *°

portion; a sgrew 20 shaft being ¢oupled to the nut and being rotated by a
driving not ofPbWRIGh theteqimaferial ingearoyed ke wgs@nﬂiaﬁ@ﬂw%wnsnmﬁba@a
predeterm ned position; and a guiding rail for guiding the novenent of the
t ransf er ri ngtipopickomw pordemyfor helding thevtrafiasing atrag cldudp ROWBpIF the trdy off which

handl er system of claim 10, wherein said package deposit table includes an
upper deposi thetplinabityofahe pattagd ddvices bie pitkednd ey the packdge pieksiptpapli@tes on
each of which a deposit zone on which the package device is positioned and
a vacant zone on which the package device does not exist are alternatively
arranged; and a | ower deposit table fixed 5 with a bottom surface of the

upper deppsi i I Pty J .and having a
o aral 13 of Oy Rl Ryl o B 4w Bl B bR AR IRE R B e "
inspecting the quality of the package devices is mounted on one side of the package

transferring unit.

10. The handler system of claim 1, wherein said package deposit unit includes a

15 package deposit table on which the package devices are captured by a vacuum suction
force and deposited with separation therebetween; a plurality of vacuum pipes being
connected to a vacuum source beneath the package deposit table to provide a high
vacuum pressure; a transferring portion supporting a lower surface of the package
deposit table and having a nut at a lower portion of the transferring portion; a screw

20  shaft being coupled to the nut and being rotated by a driving motor to horizontally
transfer the transferring portion to a predetermined position; and a guiding rail for

guiding the movement of the transferring portion along the screw shatft.



vacuum pi pes, and vacuumrecesses of a predeterm ned sunken depth fornmed at
an upper portion of the vacuum holes. 10 12. The handl er system o} 6cV@ 12005
11, wherein said upper deposit table is provided with vacuum paths for an
airr supply, each vacuum path is formed through a center of the deposit
zone and an inclined portions for |ocating the package device on the
deposit zone are forned along the periphery of the deposit zone. 15 13.
The handl er sf.emof_ claim 12, wherein said jinclined portions are forned
on all four i?’d@@a&ﬁ@r éwt%ﬁfélaﬁ? ?{)’h%hqrﬁélsﬁlﬁé%af’]&geﬂ&?@étstali’l%‘?ﬁl%@s&@gr ee to
40 degree. 14. The handl er systemof claim 11, wherein said fastening
menber for fURPaIgleposét tablp drovddgsowith a fisthland aseqond depasitrplabepos icach efbilich s a
bolt or screw. 20 15. The handler systemof claim1, wherein said package
pi ck- up uni t depusitzdes omwhidhrthe packpgedevicehie pdsitibmed ahdtaaianam gohdien paidhabe
device via a suction force in a manner to anmend a suction position of the
package devi peckafead ek ddbsRBt éxistakdltP@etivelyOfiangdd; RAd b I erRbbiif@ble fixed
transferring bl ocks for vertically noving the prcker heads using fixing

bl ocks adapt t vertij cal rding rails: a pair
of air cy?i nggtP saO?O(J:()tro %s%uggf%?ﬁ%lggppg%g?ﬁieﬁggcvﬁae% H“%@%?ﬂ%ﬁag’& %%Pﬁér?)f

hori zontal guidjng rai]s for _horizantal vi ng the package device

retai ned on P‘h‘gh$|‘&%PM@&&Q%@PWW@“@?}EP?&‘%P@F f’ekug’sﬁrﬁ?juﬁ t?‘li’f‘élﬁq on of a
screw shaft. 5 16. The handl er system of claim 1, wherein said package tray
uni t i ncl ude¥aq@uy pipes, g paquumpseessesrpigprogatermingdesunkendepth fosmeddt am novi ng
bl ock supporting a bottom portion of the tray deposit portion and

hori zont al | yupperipogionl afitle eacguindiobey. rai | ; a notor for generating a driving
force to horizontally nove the noving bl ock; an air cylinder for retaining
the tray seated on the tray deposit portion via a vacuum suction force; a
tray 10 supplying portion for supplying the tray in which the package

devi ces ¢ asgh I iedandlf & frggfélgin’i ?E,exgﬁ@éihtind%ﬁerdo%B8§{ LB is BRYidatWiRY

deposit cassette for transterring
vacuum paths for an air supply, each vacuum path is formed through a center of the

deposit zone and an inclined portions for locating the package device on the deposit

zone are formed along the periphery of the deposit zone.

15 13. The handler system of claim 12, wherein said inclined portions are formed on all

four sides; and an angle of the inclination ranges from 20 degree to 40 degree.

14. The handler system of claim 11, wherein said fastening member for fixing the upper
deposit table to the lower deposit table is a bolt or screw.

20
15. The handler system of claim 1, wherein said package pick-up unit includes a pair of
picker heads for retaining the package device via a suction force in a manner to amend a
suction position of the package device located in particular positions; a pair of vertical

transferring blocks for vertically moving the picker heads using fixing blocks adapted to



tray supplied to the tray supplying portion to the tray pick-up pogtg ?,[}Noszs

t he package

10

transferring unit to be deposited thereon.

28
move along vertical guiding rails; a pair of air cylinders for supplying air to the picker
heads; and a pair of horizontal guiding rails for horizontally moving the package device

retained on the picker heads by the suction force by using a rotation of a screw shaft.

16. The handler system of claim 1, wherein said package tray unit includes a tray
deposit portion on which the tray is seated; a moving block supporting a bottom portion
of the tray deposit portion and horizontally moving along a guiding rail; a motor for
generating a driving force to horizontally move the moving block; an air cylinder for
retaining the tray seated on the tray deposit portion via a vacuum suction force; a tray
supplying portion for supplying the tray in which the package devices classified
according to the quality are deposited; and a tray deposit cassette for transferring the
tray supplied to the tray supplying portion to the tray pick-up portion of the package

transferring unit to be deposited thereon.




